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PREFACE.

B~ Secnomore Reafon, why the Sordidnefs
» of Jome Workmen, [hould be the caufe
*~ of contempt upon Manual Operations,
thanthar the excellent Invention of a Mill
fhould be difpis’d, becaufe a blind Horfe draws
i it snd the' the Mechanicks be, by
Jome, accounted Iznoble and Scandalous 2 yet it
i5 vory well knowny that many Gentlemen in
this Nation, of good Rank and hish Quality,
are converfant in Handy-Works : And o-
ther Nations exceed usin numbers of fuch.
How pleafant and lealthey this their Diver-
S is, their Minds and Bodies find 5 and how
Harplefs and Honef?, all fober menmay judge 2

That Geometry, Altronomy, Per-
fpetive, Mufick, Navigation, Archi-
tecture, e, areexcellont Sciences, all that
Rusw Lt their very Names will confefs: Yo
to what prrpofe would Geometry ferve, were
1t not to contrive Rules for Handy-Works 2
Or how could Aftronomy be fuown to any
perfection, but by Inflrusments made by Hand 2
A2 - What
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What Perfpetive fhould we bave to delicht
our Sight 2 What Mufick to ravifh our Fars?
What Navigation to Guard and Enrich our
Country 2 Or what ArchiteCture to defend us
from the Incomveniencies of different Weather,
without Manual Operations 2 Or bow wafle
and ufelefs would many of the Produclions of
this and other Counties be, were it yot for
Manufa&tures.

To dive into the Original of the Mecha-
nicks is ampoffible, therefore I [hall not offer
at it 5 only I (hall [ay, it is Rational to thmk,
that the Mechanicks becan with Man, be
Deing the only Creature thar Natnre bas impnfed
moft Neceffityupon to ufeit, endow’d with grea-
reft Reafon to contrive it,and adapted with pro-
pereft Members (as Inftruments) to perform iz,

Nor is it eafse to find by any Anthority, what
part of the Mcchanicks was firft Practifed
by Man; therefore I [hall wave that too, and
only confder, that if we onr felves were the fir b
Men, what Branch of the Mechanicks we
fhonld firft Need, and have recourfe to.

I Fave confidered, and  Anfwer, That
without the Invention of Smithing prima-
rily, moft other Mechanick  Frvention

woiild
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would be at a fland : The Inftruments, or
Tools, that are ufed in them, being cither made
of Iron, or fome other matter, form’d by the
belp of Iron. But pray take Notice, that by
Iron, I alfo mean Steel, it being originally Iron.
Nor would 1 bave you wunderftand, that
when I name the Mechanicks, I mean
that rough and Barbarous fort of working
which is ufed by the Natives of America,
and fome other fuch Places; fory though
they did indeed make Houfes, Canoes, Earth-
en Pots, Bows, Arrows, &c. without
the help of Iron, becanfe they had then none
~amongft them Yet fince Iron is now known
to them, they leave of their old way of
working without it, and betake themfelvesto
the ufe of it.  Nor are, at this day, (though
now they have in part the ufe of Iron ) their
Machines made by good and ready Rules
of Att; for they know neither of Rule,
Square, or Compals; and what they do,
is done by Tedions Working, and be that
bas the beft Eye at Gueffing , works beft
upon the Straight, Square or Circle, ¢re.
The Lord Bacon, in his Natural Hif-
tory, reckons that Philofophy would be
| - improv'd,



PR EFACE

improy’d, by baving the Secrets of all Trades
lye open s ot only becanfe much Experi-
mental Philofophy, is Conche ammg ¥ them ;
but alfo that the Trades themfelves might,
by a Philofopher, be improvid.  Befides,
I find, that onz Trade wmay borrow many
Eminent Helps in Work of another Trade.

Hitherto Icannot learithat anybathunder-
taken this Tasky though I conld have wifht it
had been performed by an able hand then mine ;
et [meeit is not, I have vetured upon it.

I thought to bave given thefe Exer-
cies, the Title of The Do&rine of
Handy-Crafts 5 but  when I better con-
idered the true meaning of the Word
Handy-Cralts, I found the Doctrine
wonld not bear it; becanfe Hand-Crafc
fignifies Cunning, or Sleight, or Craft
of the Hand, which cannot be tausht by
Words, but is only gained by Practife and
Exercife; therefore I [hall not undertake,
that with the bare reading of thefe Exer-
cifes, any [ball be able to perform thefe
Handy-Works; but I may [afely tclt
you, that thefe are the Rules that e-
very one that will endeavonr to perform

thein
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them muft follow 5 and that by the true ob-
ferving them, be may, according to bis
fock of Ingenuity and Diligence, fooner or
later, inure his band to the Cunning or
Craft of working like a Handy-Craft, and

confequently be able to perform them in time.
For the Reafon aforefaid 1 intend to
begin with Smithing, which comprebends
not only the Black-Smith’s Trade, but
takes in all Trades which ufe either Forge
or File, from the Anchor-Smith, to the
Watch-Maker ; they all working by the fame
Rules, tho’ not with equal exaélnefs, and all
#fmg the fame Tools, the of feveral Sizes
from thofe the common Black-Smith sfes, and
that according to the various purpofes they are
applied to: And in order 10 it, 1 [hall
firft fbew you bow to fer up a Forge, and
what Tools you muft ufe in the Black-
Smith’s work 5 then the Rules, and Jeve-
ral Circumftances of Forging, 2ill your
Work come to the File: Then of the feve-
ral Sorts of Iron that are commozly ufed ;
and what fort is firteft for each purpofe.
Afterwards of Filing in general) and the
Rulesto be sbferved in ity in the making of
Jacks,
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Jacks, Hinges, Screws, Clocks, Watch-
es, <. In which Ezamples, you will
find all other Sorts of Forging or Fi-
ling  work whatfoever comprebended. And
laftly, as a clofe to Smiching, I fhall Ex-
ercife upon Steel, and its feveral Sorts,
and bow to Order and Temper it for its
feveral Wfes 5 and what Sorr is fitteft for
each particular purpofe; as which is firteft
for Edge-Tools, which for Springs,
which for Punches, &.

Some perbaps would have thought it more
Proper, to have introduced thefe Fxer-
ciles with a more Curious, and lefs Vul-
gar Art, than that of Smiching; but I
amnot of their Opinion; for Smithing
is in all parts, as curions a Handy-Cralt,
as anyis: Befides , it is a great Introduct-
- iom to moft other Handy-Works, as Joy-
nery, Turning, e they (withthe
Smith) working upon the Sraight, Square,
or Circle, though with different Tools,
upon  different Matter 5 and they all ba-
Ving dependance upon the Smich’s Trade,
and not the Spaich #pon them.

Jofeph Moxon.
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(1)
MECHANICK EXERCISES:
| OR,
The Doé&rine of Handy-Works.

Of SMITHING in General,
Definition.

MITHING is an Art-Manunal, by swhich
an irvegular Lump (or feveral Lumps) of

Iron, is wrought into an intended Shape.
This Definition, needs no Explanationy
therefore I fhall proceed to give you an
Account of the Tools a Smith ufes; not but
that (they being fo common) I fuppofe you do
already know them ; buc partly becaufe they
may require fome Frecaution in fetting them
up fitteft to your ufe ; and partly becaufe it be=
hoves you to know the Names, Smiths call the
feveral parts of them by ; that when I name them
in Smith’s Language (as I fhall oft have occa=
fion todoin thefe Exercifes) you may the eafies

underftand them, as you read them.

Of festing up a Smith’s Forge. :
YHE Hearth, or Fire-place of the Forge thark<
T ed A. (inPlater,) isto be built up from
your floor with Brick about two foot and an half,
- or fometimes two foot nine Inches high,accord=
ing to the purpofe youdefign your Forge for; for
if your Forge be intended for heavy work, youg
Hearrh muftlic lower than it need be for light
, A work;
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work, for eafinefs of management, and fo broad
as you think convenicnt: It may be built with
hollow Arches underneath, to {ct {everal things
out of the way. The Back of the furge is buile up-
right to the top of the Ceiling, and inclofed o-
ver the Fire-place with a Howe/, which ends in
a Chimney tocarry away the Smoak, asB. Inthe
back of the Forge againit the Fire-place,is fixed a
thick Ircn Plate, and a taper Pipe in it about five
Inches long, called a Tewd, or (as fome call it)
a Zewel-Tron marked *,which Pipe comes threugh
the Back of the Forge, as at C. Into this taper
Pipe or Tewel is placed the Nofe, or Pipe of the
Bellows. The Office of this Tiwel, is only to pre-
ferve the Pipe of the Bellows, and the back of
the Furge about the Fire-place from burning.
Right againttthe Backis placed atabout twenty
Inches, or two foot diftance, the Zrough, and
reaches commonly throughthe whole breadth of
the Furge, and is as broad and deepas youthink
gocd, as at D. The Bellows is placed behind the
Back of the Forge, and hath asaforcfuid, its Pipe
fitted into the Pive of the 7ewel, and hath one of
its Boards fixed {o that it move not upwards or
downwards. Atthe Ear of the upper Bellows
board is faftened a Rope, or fometimes z Zheng of
Leather, or an fron Chain or Red, as E; which
reaches up to the Rocker, and is faftened there to
the farther end of the Handle,asat F. This Hun-
dle is faftened a crofs a Rock-f:ff, which moves
between two Cheeks upon the Center-pins, in
two Sockess, asat G. So that by drawing down
this Handlc, the moving Board of the Bellows ri-
fes, and by a confiderable weight et on the top
of its upper Board finks down again, and by this
Agitation performs the Office of a pair of Bellows.

Qf‘
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Of the Anvil.
§HE fhape of a Black Smith’s A»vi/ I hav

inferted in this Figure, though it is fome-
times made with a Pike, or Bickern, or Beak-ircn,
at one end of it,whofe ufe I fhall fhew youwhen
I comé to round hollow work. Its Foce muft be
very flat and {fmooth,without Ilaws, and {o hard
that « File will not touch it (as Smiths {ay, whena
File will not cut, or race it.) The upper Plain
A. is called the Face; itis commonly fet upona
wooden Block, that it may ftand very fteadyand
folid,and about two foot high from the floor, or
fometimes higher, according to the ftature of

the Perfon thatis to work at it.

Of the Tongs.

Hereare two forts of Tongs ufed by Smiths ;
T the one the Straight-nofed Tongs,ufed when
the work isfhort, and {fomewhat flat, and gene-
rally for all Plate Iron. The other Crosked-nosd
Tongs, to be ufed for the forging fmall Bars, or
{uch thicker work, as will be held within the
Returns of their Chaps. The Chaps are placed near
the Joint, becaufe, that confidering the length
of the Handles, they hold the Iron fafter than
they would do, were they placed farther from
the Joint,as in the Fig. 3. 4. Athe Chaps, B the
Foint, CC the Handles.

Of the Hammer, and the Sledge.
A Here are feveral forts of Hammers ufed b

Black-Smiths ; as firft the Huand-bommer,
which is fometimes bigger, or lefs,according to
the Strength of the Work-man ; butitis a Ham-
mer of fuch weight, that it may be weilded, or
governed, with one hand at the 4nvil. Second-
ly, the Up-hand Sledge, ufed by under-Workmen,
when the Workis not of the largeft, yet requires
A 2 help
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help to batter, or draw it our; they ufe it wich
botﬁ their hands before them, and feldom lift
their Hammer higher than their head. Thirdly,
the About Sledge is the biggelt Hammer of all,and
is alfo ufed by under-Workmen, for the batter-
ing, or drawing our of the largeft Work ; and
then they hold the farther end of the Hundle in
both their Hands,and fwinging the S/edge above
their Heads, they at Armsend let fall as heavy a
Blow as they canupon the Work. There is alfo
another Hanzmer ufed by them, which they call
a Rivetting-hammer. This isthe {malleft Hummer
of all, and very rarely ufed at the Forge, unlefs
your Work prove very fmall ; butupon coid I-
ron itis ufed for rivetting, or fetting ftraight,
or crooking fmall work. In Fig. 5. Athe Face,
B the Pen, C the Eye, D the Handle.

Of rhe Vice.

THE Vice muft be fet up very firmly that it
fhake not,and ftand upright with 1ts Chaps,
parallel or range with your Werk-bench ; becaufe
fquare filing, is a great piece of good Work-
manthip ina Smith; and fhould the Vice not
ftand upright, and range with the Work-bench,
the Chaps pinching upon two {quare fides, would
make the top fide of your work either lean to-
wards you, or fromyou; and confequently you
filing (as a good Workman ought to do) upon
the flat, or Horizontal Plain of your work,would
take off more of that Angle, or Edge,whichri-
fes higher than the Plain, and lefs oif that Edge,
that lies lower than thePlain ; {fo thatone Angle
being higher,orlower,than the other,your work
inftead of being filed Square,would be filed Squa-
re-wife,when you fhall have filed all ics flat fides,
and that more orlefs, according to the leaning
of the Cheps of your Vice. AA the Fuce, hathits
two
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two ends in a flraight Line with the middle
of its Face, or Plain. B the Chaps muft be cut
with a Baftard Cug, and very well tempered;
C the Screw Pin,cut witha{quare ftrong Worm,
D the Nur, or Screw Box, hath alfo a {quare
TVorm, and is brazed into the round Box. E the
Spring muft be made of good Steel, and very
well temper'd : Where note that the wider the
two ends of the Spring ftand afunder, the wider
it throws the Chaps of the Vice open. F the Foor
muft be ftraight, and therefore will be the
ftronger to bear good heavy blows upon the
work {crewed in the Chaps of the Vice, that it
neither bow, or tremble.

Of the Hand-Vice. :

F the Hand-Vice are two Sorts, one is called
the Broad Chapt Hand-Vice, the other the
Square Nos'd Hand-Vice. The Office of the Hand-
Vize, is to hold {mall work in, that may require
often turning about ; itis held in the left hand,
and each part of your work turned upwards
fucceflively, that you have occafion to file with
your right. The Square-ncs’d Hand-Vice is fel-
dom ufed, but for filing fmall Globulous Work,
as the Heads of Pins that round off towards the
Edges, ¢&c. And that becaufe the Chaps do not
ftand fhouldering in the way, but that the flae
of the File may the better come at the Edges.
Their Chaps muft be cutas the Vice aforefaid, and

well tempered. ‘

‘ Of the Plyers.

PLyer: are of two Sorts, Flar Nos'd, and Round
Nos'd.  Their Office is to hold, and faften
upon all {mall work, and to fic it in its place,
The Round Nosd Flyers are ufed for turning, or
bowing Wyer, or {mall Plate, into a circular
Form. The Cheps of the FlarNus'd Plyes, muft
Ay alfo
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alfo be cut and temper’d , as the Chaps of the
Vice. A the Nofe, B the Chaps, C the Foint, DD
the Handles.

Of tke Drill, and Drill-Bow.

Rills are "ufed for the making fuch Holes

as Punches will not conveniently ferve for;
as a piece of work that hath already its Shape,
and muft have an hole , or more , made in it.
Here the force of a Punch, will {et your work
out of order and fhape, becaufe it will both bat-
ter the Surface of the Iron, and ftretchits Sides
out : The thank of a Key alfo, or fome fuch
long Hole, the Punck cannot firike, becaufethe
Shank is not forged with {fubftance fufficient ;
but the Drill, tho your work be filed and po-
lifh’d, never batters or firetches it,but cuts a true
round Hole, juft in the point you firft place it.
You muft have feveral Sizes of Drills, according
as your work may require. The fhapein Fig. 8.
is enough to fhew the Fafhion of it ; butitmuft
be made of goed Steel, and well temper'd. A
the Point, AB the Shank, C the Drill-barrel :
Where note, that the bigger the Drill-barrel is,
the eafier it runs 2bout, but lefs {wift.

And as you muft be provided with feveral
Drills, {foyoumay fometimes require more than
one Drill-bow, or atleaft, feveral Drill-firings ;,
the firongeft Strings for the largeft Drills, and the
fmalleft Strings for the fmalieft Diills : But you
muft remember, that whether youufe a fmall or
ftrong String, youkeep your Drill-Bow firaining
your String pretty fliff; or clfe your String will
not carry your Barrel briskly about.  But your
String and Bow, muft both be accommodated to
the Size of your Dr///; and if both, or either, be
too flrong, they will break, or bend your Drill ;
or iftoo wealk, they will not carry abour the Bar-
rel, as aforefaid, The
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The Drill-Plate, or Breaff-Plate,is only a piece
of flat Iron, fixt upon a flat Board, . which Iron
hath an hole punched a little way into it, to fet
the blunt end of the Shank of the Pri/l in,when
you drill a hole : Workmen inftead of it, many
times ufe the Hammer, into which they prick a
hole a little way on the fide of it, and {o fet the
Hummer againtt their Breait. :

Of the Screw-Plate, and its Taps.

HE Screw-Plare is a Plate of Steel well tem-

perd, with feveral holes in it, each lefs
than other,and in thofe Holes are Threds grooved
inwards ; into which Grooves, fic the refpe&ive
Taps that belong tothem. The T'ps that belong
to them, are commonly made tapering towards
the Point, as Fig. 7. thews. But thefe tapering
Taps, will not ferve for fome forts of works, as I
fhall fhew in its proper place.

Thefe are the moift Effential Tools ufed in
the Black-Smirh’s Trade ; but fome accidental
work , may require fome accidental Tcols,
which, asthey may fall in, I fhall give you an
account of in convenient place.

Of Forging in generzl.

Think it necdlefs to tell you how to make
E your Fire, orblow it, becaufc they are both
but Labourers work ; nor how littie, cr big, it
need to be, for your own reafon will, by the
Size of your work,teach you that ; only let me
tell you the Phrafe Smiths ufe for[ make che Fire]]
is, Blow up the I'ire,or fometimes, Blow up the Coals.

When it is burning with the Iron in it, you
muft, with the Slice, clap the Coals upon the
out-fide clofe together, to keep the heac in the
body of the Fire ; and as oft as vou find the Fire
begin tobreak out, clap them clofe again, and

.

4 wich
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with the Wafber dipt in Water, wet the out-fide
of the Fire to damp the out-fide, as well to
fave Coals, as to ftrike the force of the Fire in-
to the in-fide, that your work may heat the
fooner. But you ought oft to draw your work
a little way out of the Fire, to fee how it rakes its
Heat, and quickly thruft it in again, if it be not
hotenough : For each purpofe your work is de-
figned to, ought to have a proper Hear fuitable
to that purpofe, as I fhall fhew youin the feveral
Heats of Iren : Forif it be toocold, it will not
Jeel the weight of the Hawmmer (as Smiths fay,when
it will not barter under the Hammer) and if it
be too hot, it will Red-fear, that is, break, or
crack under the Hammer, while it is working
between hot and cold.

Of the [everal Heats Smiths take of their Iron.

THere are feveral degrees of Heats Smiths

take of their Iron, each according to the
purpofe of their work. As firft, a Blood-red Heat.
Secondly, aWhite Flame Heat. Thirdly, a Spark-
ling, or Welding Heat. .

The Blood-red Hesr is uled when Iron hath al-
ready its form and fize, as fometimes {quare
Bars, and Iron Plates, ¢&c. have, but may wanta
little Hammering to {mooth it. Ufe then the
Face of your Hand-kammer, and with light flat
Blows, hammer down the irregular Rifings into
the Body of your Iron, till it be fmooth enough
for the File. And ncte,that it behoves a good
Workman,to hammer his Work astrue as he can;
for one quarter of an hour {pent at the Forge,
may {ave him an hours work atthe Vice.

The Flisize, or Whire Heat, is ufed when your
Iron hath not its Form or Size, but muft be for-
ged into both; and then you muft take a piece
of Ironthick enough, and with the Pen of your

: I‘Iﬁiﬂ#
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Hammer,(or fometimes, according tothe fize of

our work, ufe two or three pair of hands with
Sledges to) batteritout ; or, as Workmen callit,
to draw it onr, till it comss to its breadth, and
pretty near its fhape ; and fo by feveral Hears,
if your work require them, frame it into Form
and Size ; then with the Face of your Hand-
- bammer, {mooth your work from the Dents the
Per made, as you did with a Bloscd-red Heat.

A Sparkling, or Welding-heat,is only ufed when
you double up your Iron (as Smiths call it) to
make it thick enough for your purpofe, and fo
weld, or work in the doubling into one another,
and make it become one entire lump; or it is
ufed when you join feveral Bars of Iron toge-
ther to make them thick enough for your pur-
pofe, and work them into one Bar ; or elfe it
is ufed when you are to join, or weld two pie-
ces of Iron together end to end, to makethem
long enough ; but, in this cafe, you muft be
ve?i quick at the Forge ; for when your two
ends are throughout of a good Heat, and that
the infide of the Iron be almoft ready to Run,
as well as the outfide , you muft very hattily
fnatch them both out of the Fire together,and
(after you have with the Edge of your Hammer
{craped off fuch Scales or Dirt as may hinder
their incorporarinf) with your utmoft diligence
clap your left hand-piece,upon your right hand-
piece, and with all fpeed (left you lofe fome
part of your good Heat) fall to Hammering
them together, and work them foundly into
one another : and this, if your Bars be large ,
will require another, or {fomtimes two or three
pair of Hands befides your own todo : but if
it be not throughly welded at_the firft Hear, you
muft reiterate your Hears fo oft, till they be
throughly welded ; then with a Flame-bear (as

" before
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before) fhapeit, and afterwards fmooth it with
a Blood-red Hear. 'To make your Iron come the
fooner to a Welding-heat,you muft now and then
with your Hesrth-ftaff ftir up the Fire,and throw
up thofe Cinders the Iron may have run upon;
for they will never burn well, but {poil the reft
of the Coals; and takea little white Sand be-
tween your Finger and your Thumb,and throw
upon the heating Iron, then with your Slice,
quickly clap the outfide of your Fire down a-
gain ; and with your #afher.diptin Water,damp
the outfide of the Fire to keep the Hear in.

But you muft take {pecial Care that your I-
ron burn not in the Fire, that is, that it do not
run or melt ; for then your Iron will be {o brit-
tle, that it will not endure Forging without
breaking, and fo hard, that a File will not
touch it.

Some Smithsufeto firew a little white Sand
upon the Fuce of the Anvil alfo, when they
are to hammer upon a Welding-heat ; for they fay
it makes the Iron weld,or incorporate the better.

If through Miftake, orill management, your
Iron be toothin, or too narrow towards onc of
the ends ; then if you have fubftance enough
(and yet not too long) you may up-fer it, thatis,
take a Flume-heat, and {et the heated end up-
right upon the A»wvil,and hammer upon the cold
end, till the heated end be beat, orup-fer, into
the Body of your Work. But if it ﬁe a long
piece of Work, aud you fear its length may
wrong the middle, you muft hold it in yourleft
hand, and lay itflat on the 4»vil ; but {o asthe
heated end intended to be up-fer, may lie a lic-
tle over the further fide of the Arvil, aud then
with your Hand-hammer in your right hand,beat
upon the heated end of your work, minding
that every ftroak youtake, you hold your wgg‘lc.}

{lift
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ftiff againft the Face of the Hammer. Afterwards
{mooth it again with a Blood-red Heat.

If you are to Forge a Sheulder on one, or each
fide of your work, lay the Shank of your Iron
at the place where your Show/der muft be on the
edge of your £nvil (that edge which is moft con-
venient to your hand) thatif more Shoulders be
to be made, turn themall fucceflively,and ham-
mer your Iron fo, as that the Shank of the Iron
that lies on the flat of the Anvil, feel as well the
weight of your Blows, as the Shoulder at the
edge of the Anvil; for fhould you lay your
blows on the edge of the A»vil only, it would
inftead of flatting the Shank ro make the Shoul-
der, cut your work through.

Your Work will fometimes require to have
holes punched init at the Forge, you muft then
make a Steel Punch to the fize and fhape of the
hole you are to firike, and harden the point of
it without tempering, becaufe the heat of the
Iron will foften it faft enough, and fometimes
too faft , but then you muft re-harden it ; then
taking a Blood-hear of your Iron, or if it be very
large, almoft a Flame-bear 5 lay it upon your
Annil, and with your left hand, placethe point
of the Punch where the hole muft be , and with
the Hand-hammer in your right hand punch the
hole; or if your work be heavy, you may hold
it in your left hand, and with your Punch fixed
at the end of a Hoop-ftick, or fome fuch Wood,
hold the ftickin your right hand, and place the
point of your Punch on the work wherethe hole
muft be, and let another Man ftrike, till your
Punch come pretty near the bottom of your
work ; which when it does, the fides of your
work round about the hole, will rife from™ the
Face of the Anvil, and your Punch will print a
bunching mark upon the hole of a Bolffer,that is,

athick
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a thick Iron withahole in it, and placing your
Punch, as before, ftrike it through. But you muft
note, that as oft as you fee your Punch heat, or
change Colour, youtake it out of the hole, and
pop it into Water to re-harden it, or elfe it will
batter in the hole you intend to firike, and not
only fpoil it felf, but the Work too, by running
afide in the Work. Having punched it through
on the one fide,turn the other fide of your work,
and with your Hammer fet it flat and firaight,
and with a Blood-hezt punch it through on the
other fide alfo ; fo fhall that hole be fit for the
File, or {quare bore, if the curiofity of your
purpofed Work cannot allow it to pafs without
filing. When your Workis Forged,do not quench
it in water to cool it, but throw it down upon
the Floor, or Hearth, to cool of itfelf ; for the
Bluenching itin water will harden it; as I fhall -
ortly fhew you,whenI cometo the Tempering
of Steel.
Of Brazing and Soldering,.
YOU may have occafion fometimes to Braze
or Solder a pieceof work ; but it is ufed by
Smiths only , when their work is {o thin , or
fmall, that it will not endure Welding. To do
this, take fmall pieces of Brafs, and lay them on
the place that muft be brazed, and ftrew a little
Glafs beaten to powder on it to make it run the
fooner, and give it a Hear inthe Forge, till (by
fometimes drawing it alitcle way out of the Fire)
you fee the Brafs run. But if your work be fo
{mall, or thin, that you may fear the Iron will
run as foon as the Brafs, and fo you lofe your
work inthe Fire, then you muft make a Loam
of three parts Clay, and one part Horfe-dung,
and after they are wrought and mingled very
well together in your hands, wrap your work
with the Brafi, and a lictle beaten Glafs UP%Q
the
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the place to be brazed clofe in the Loam, and
laying it a while upon the Hefirfb of the Forgeto
dry, put the lump into the Fire, and blow the
Bellows to it,till you perceive it have a full Hear,
that is, till the Lump look like a well burnt Coal
of Fire ; thentake it out of the Fire, and let it
cool: Afterwards break it up, andtake outyour
Work.

Thus much of Forging in general. It remains
now, thatyou know what forts of Iron are fitteft
for the feveral Ufes,you may have occafion toap-
ply them.

Of feveral Sorts of Iron, and their proper Ules.

Y T'is not my purpofe, in this place,to tell you
I how Iron is made, I fhall defer that all I
come to treat of Mettals,and their Refinings. Let
it at prefent fatisfie thofe that know it not, that
Iron is, by a violent Fire, melted out of hard
Stones, called Iron-Stones ; of thefe Iron-Stomes,
many Countrieshave great plenty. But becaufe
it waftes fuch great quantities of Wood to draw
the Iron fromthem,.it will not,in many Places,
quit coft to ufe them. In moft parts of England,
we have abundance of thefe Iron-Stones; but our
Englifh Iron, is generally a courfe {ort of Iron,
hard and brittle, fit for Fire-bars,and other fuch
courfe Ufes; unlefs it be about the Forreft of
Dean, and fome few places more, where the I-
ron proves very good.

Swedifh Ironis of all Sorts, the beft we ufe in
EnglandItis a fine tough {ort of Iron,will beft en-
dure the Hammer,and is {ofteft to file; and there-
fore moft coveted by Workmen, to work upon.

Spanifh Iron,would be as good as Swedifh Iron,
were it not fubje& to Red-fear, (as Workmen
phrafeit) thatis to crack betwixt hot and cold.
"Therefore when it falls under your-hands, you

muft
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muft tend it more carneftly at the Forge.But tho’
it be good, tough, foft Iron,yet for many Ufes,
Workmen will refufe it, becaufe it is {o ill, and
un-evenly wrought in the Bars,that it coftsthem
a great deal of labour to fmoocth it ; but it is
good for all great works that require welding, as
thebodies of Anvils,Sledges, large Bell-clappers,
large Peftles for Mortars, & all thick ftrong Bars,
&c.Butitis particularly chofen by dAnchor-Smiths,
becaufe it abides the Heat better than other Iron,
and when it is well wrought, is tougheft.

There is fome Iron comes from Holland (tho’
in no great quantity) but is made in Germany.
This Iron is called Dot Squares, only becaufe it
comes to us from thence, and is wrought into
{quare Bars three quarters of an Inchfquare. It
is a bad,courfe Iron,and only fit for flight Ufes,
as Window-Bars, Brewers-Bars, Fire-Bars, &c.

There is another fort of Iron ufed for makin
of Wyer, which of all Sorts is the fofteft ang
tougheft : But this Sort is not peculiar to any
Country, but is indifferently made where any
Iron is made, though of the worft fort ; for it
isthe firft Iron that runs from the Srone when it
is melting, and is only preferved or the ma-
king of Wyer.

By what hath been faid, you may fee that the
fofteft and tougheft Iron is the bett : Therefore
when you chufe Iron,chufe fuch as bows oftenett
beforeit break, whichis an Argument of tough-
nefs; andfeeit break found within, be grey of
Colour like broken Lead, and free from fuch
- gliftering Specks you fee in broken Anrimony,
no flaws or divifions in it; for thefe are Argu-
ments that it is found, and well wrought at
the Mill.

of



SMITHING, I
Of Filing in General.

HE {feveral forts of Files that are in com-
mon ufe are the Square, the Flat, the three
Square, the half Round, the Round, the Thin File,
&-c. All thefe thapes you muft have of feveral Si-
zes, and of feveral Curs. You muft have them of
feveral fizes, as well becaufe you may have feve-
ral fizes of work,as for that it fometimes falls out
that one piece of work may have many parts in
it joined and fitted to one another,fome of them
great, and others {fmall ; And you muft have
them of {everal Cuts,becaufe the Rough-toorh’d File
cuts fafter than the Baffard-tooth’d File, the Fine-

tooth’d File fafter than the Smooth-roorh'd File.

The Rough or Courfe-tooth’'d File (which if it
be large, is called a Rubber) isto take off the un-
evennefs of your work which the Hammer made
in the Forging; the Baftard-rooth’d file is to take
out of your work, the deep cuts, or file-ftrokes,
the Rough-file made ; the Fine-roorh’d fileis totake
out the cuts, or file-ftrokes,the Baffard-file made;
and the Smooth-file is to take out thofe cuts, or
file-firokes, that the Fize file made.

Thus you fee how the Iiles of feveral Curs fuc-
ceed one another, till your Work is fo {mooth
asit canbe filed. You may make it yet {moother
with Ewmerick, Tripoli, &c. But of that in its pro-
per place, becaufe it {uits not with this Section
of Filing.

You muft take care when you ufe the Rough
File, that you go very lightly over thofe dents
the' Hammer made in your work, unlefs your
work be forged fomewhat of the ftrongeft, for
the dents being irregularities in your work, if
you fhould file away as mach in them, as you
do off the Eminencies or Rifings, your work-
(whether it be ftraight or circular) would be as
irregular , as it was before you filed it: And

when
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when you file upon the Prominent, or rifing
‘Parts of your Work, with your courfe cut File,
you muft alfo take care that you file them not.
more away than you need, for you may eafily
be deceived; becaufe the courfe Iile cuts deep,
and makes deep {cratchesin the Work ; andbe-
fore you can take out thofe deep {cratches with
your finer cut Files, thofe places where the Ri-
fings were when your work was forged, may
become dents to your Hammer dents ; therefore
file not thofe Rifings quite {o low, as the dents
the Hammer made, but only fo low as that the
{cratches the Rough-file makes may lie as low,or
deep in your work, as your Hammer dents do;
for then, whenyou come with your {moother
CutFiles, after your Rough-file, the {cratches of
your Rough-file, and your Hammer-ftrokes, or
dents, may both come out together. But to do
this with greater certainty, hold your File fo,
that you may keep fo much cf che length of your
File as you can to rub, range, (or, as near
range as you can) upon the length of your
work ; for {o fhall the File enter upon the fe-
cond Rifing on your work, before it goes off
the firft, and will flip over, and not touch the
dent or hollow between the two Rifings, till
your Rifings are brought into a {ftraight line
with your hollow dent. But of this more fhall
be faid when I come to the Practice of Filing;
upon feveral particular forts of work.

Ifit be a fquare Bar, (or fuch like) you are
to file upon, all its Angles, or Edges, muft be
left very fharp and ftraight. Therefore your Zice
being well fet up, according to foregoing Di-
recions, you muft in your filing athwart over
the Chaps of the Vice, be fure to carry both your
hands you hold the flein, truly Horizontal, or
flat over the Work ; for fhould you let either of

your
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your hands mount, the other would dip, and
the edge of that Square it dips upon would be
taken off ; and fhould you let your hand move
never fo little circularly, both the Edges you
file upon .would be taken off, and the Middle
of your intended Flat would be lefc with a
Rifing onit. But this Hand-craft, you muft
attain to by Praétice ; for it is the great Curio-
fiy in Filing. :
If itbe a round Piece, or Rod of Iron, you
are to file upon, what you were forbid upon
Square Work, you muft perform on the Round
for you muft dip your Handle-hand, and mount
your end-hand a little, andlaying pritting near
the end of your File to the Work, filecircu-
larly upon the Work,by mounting your Handle-
hand by degrees, and dipping your End-hand,
in fuch manner,as when the Middle of your File
comes about the top of your Work, your File
may be flat upon it, and as you continue your
ftroaks forwards, flill keep your hands moving
circularly till you have finifhed your full Stroak,
that is, a Stroak the whole length of the File.
By this manner of Circular fling, you keep
your Piece, or Rod round ; but fhould you file
flat upon the top of your work, fo many times
as you fhall remove, or turn your work in the
Vice, fo many Flats , or Squares, you would
have in your work ; which is contrary to your
purpofe. '
~ When you thruft your File forwards,lean hea-
vy upon it, becaufe the Teeth of the File are
~ made to cut forwards; but when youdraw your
File back, to recover another thruft, lift, or
bear the Filelightly juft above the work ; for it
cuts not cotning back,

Thus much of FILING in General,

B of
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Of the making of Hinges, Locks, Keys, Serews,
and Nuts, Small and Great.

Of Hinges.

W N Fig.1. Athe 74il,Bthe Cros, CDDDDE
M the Foinr, DD D D the Pin-hole. When the
8  Foint at C on the Tail, is pind in the
g Foint at E in the Crofs, the whole Hinge is
called a Crofs-Garnet.

* Hinges, if they be fmall (as for Cup-board
doors; Boxes, ¢ c.) are cut out of cold Plate I-
ron with the (#) Cold-Chiffel, but you mark the-:
out-lines of your intended Hinge, as Fig. 1. the
Crofs-Garnet, either with Chalk , or elfe rafe
upon the Plate with the corner of the Cold-
Chiffel, or any other hardned Steel that will
fcratch a bright firoke upon the Plate ; and
then laying the Plate flat upon the A»vil, if the
Plate be large, or upon the (b) Stake,if the Plate
befmall, take the Cold-Chiffel in your left hand,
and fecthe edge of it uponthat Mark, or Rafe,
and with the Hend-hammer in your right hand,
firike upon the head of the Cold-Chiffel, till you
cut, or rather punch the edge of the Cold-Chif-
fel, almoft thro’ the Plate in that Place, I fay,
almoft through , becaufe , fhould you ftrike it
quite through, the edge of the Cold-Chiffel would
be indanger of battering, or elfe breaking ; for
the Fuce of the A»wil is hardned Steel, and a
light blow upon its Fwec would wrong the edge
of the Culd-Chiffel ; befides , it {fometimes hap-
pens, that the £nvil, or Stake, is not all over
fo hard as it fhould be, and then the Cold-Chi/~
fel would cut the Fuce of the Anvil, or Stake,
and confequentiy {poil it: Therefore when the
edge cf the Culd-Chiffel comes - pretty nearbthe
0t~
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bottom of the Plate, you muft lay but light
blows upon the Cold-Chiffel ; and yet you muft
firike the edge of the Cold-Chiffel {o near through
the bottom of the Plate, that you may break
the remaining fubftance afunder with your Fin-
gers, or with a pair of Plyers, or fometimes by
pinching the Plate in the Vice, with the Cut
place clofe to the Superficies of the Chaps of
the Vice ; and then with c?rour ‘Fingers and
Thumb,. or your whole hand, wriggle it quite
afunder. But having cut one breadth of the
Cold-Chiffel, remove the edge of it forward in
the Rafe, and cut another breadth, and fo move.
it fucceffively, till your whole intended fhape
be cut out of the Plate. _

When you cut out an Hinge, you muft leave
on the length of the Plate AB 1n this Figure,
Plate enough to lap over for the Foints, Imean,
to Turn, or Double about a round Pin, fo big as
you intend the Pin of your Hinge fhallbe, and
alfo Plate enough to #eld upon the infide of
the Hinge below the Pir-hole of the Foins, that
the Foint may be ftrong.

The fize, or diameter of the Pin-hole, ought
to be about twice the thicknefs of the Plate you
make the Hinge of, therefore lay a wyre of {uch
a diameter towards the end B, in this Figure on

the Zuil piece, a-thwart the Plite as CD, and
Double the end of the Plate B, over the wyre to
lap overit, and reach as far as it can upon the
end A ; then hammer the Plate that is lap’d o-
ver the wyre clofe to the wyre, to make the
Pin-hole round 3 but if your Plate be thick, it .
will require the taking of dn Hear to make the

B2 kamn=_ |
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hammer the clofer to the wyre, and confequent-
ly make the Pin-hole the rounder : Your work
may alfo fometimes require to be Screwed into
the Vice, with the doubled end upwards, and the
bottom fide of the wyre clofe againft the Chaps
of the Vice, and then to hammer upon the very
top of the Pin-bole to round it at the end alfo.
When you have made the Pin-bole round in the
infide, take the Pin CD out of the Pin-hole, and
put the Foint-end of the Hinge into the Fire to
make a Welding-hear; which when it hath,{natch
it quickly out of the Fire, and hammer, cr weld,
the end Bupon the Tuil-piece A till they be in-
corporate together. But you muft have a care
that you hammer not upon the Place of the Pin-
hole, left you ftop it up, or batter it ; when it
is well Welded, you muft again put in the Pin
CD, and if it will not well go into the Pix-
hole, (becaufe you may perhaps have bummerd
either upon it, or too near it, and {fo have fome-
what clofed it) you muft force it in with your
bammer ; and if it require, take a Blood-kear, or
2 Flame-beat, of the Foint end) and then force
the Pin into the Pin-bole, till you find the Pin-
hole is again round within, ang thac the Pin, or
Wyre, turn evenly about withinit.

Afterwards with a Punch of hardned Steel
(as you were taught Page 11. 12.) Punch the
Nail-holes in the Plate; or if your Plate be
very thin, youmay punch them with a () cold
Punch.  After all, fmooth it as well as you can
with your Hand-bhammer ; take a Blood-red-heat,
if your work require it, if not, fmooth it cold ;
fo will the Tail-piece be fit for the File. Double,
and Weldthe Crofs-piece, as you did the Tuil-picce.

Having forg’d your Hinge fit for the File, you
muft procee?l> to make the Foinr, by cutting a
Notch in the Middle of the Pin-hole between
DD in Plate 2. on the Crof5, asat E, and you
muft cut down the Ends of the Pin-hole onTthe

ail-
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Tuil-piece, as at DD, till the Foint at C fit ex-
a&@ly into the Notch in the Crofs, and that when
the Pin is put into the Pin-hole D D on the Crofs,
the Pin-bolein the Tail-piece may alfo receive the
Pin ; then by holding the Tail-piece in one Hand,
and the Crofs in the other, double the 7z:/ and
Crofs towards one another, to try if they move
evenly and fmoothly without fhaking on the
Pin; which if they do, the Foinr is made ; if
they donot, you muft examine where the Fault
is, and taking the Pin out, mend the Fault in
the Foint.

Then File down all the Irregularities the Cold-
Chiffel made on the Edges of your Work, and (if
the Curiofity of Work require it) fle alfo the
cuter Flat of your Work.But tho’Swizhs that make
Quantities of Hinges, do brighten them, (as they
call it) yet they feldom fle them, but Grinde
them on a Grindftone till they become bright, &c.

Having finithed the Foint,put the Pin in again ;
but take care it be a little longer than the Depth
of the Foinr, becaufe you muit batter the Ends
of the Pin over the outer Edges of the Pin-hole,
that the Pi» may not drop out when either Edge
of the Crofs is turned upwards.

The chiefeft Curiofity in the making thefe,
and, indeed, all other Hinges is, 1. That the
Pin-hole be exaétly round, and not too wide for
the Pin. 2. That the Foints are let exactly into
one another, that they have no play between
them, left they fhake upwards or downwards,
nor yet are forced too hard into one another,left
when they are nailed on the Door, the Foint be
in Danger of Breaking. 3. That the Cr¢fs, and
the Zuil lie on the Under-fide exa&ly flat, for
fhould they warp out of flat when they are nail-
ed on, the Nails would draw the Foinr a-wry,
and not only make it move hard, and unevenly,
but by oft Opening and Shutting break the Foinr,
4. If your Work be intended to be curious, the

| B3 true
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true Square-fling the Upper-fide, as you were
taught Page 15, 16, 17. is a great Ornament.

() Smiths call all Chiffels they ufe upon celd
Tron, Cold-Chiffels.

(b) The Stake is a imall Axvil, which either
ftands upon a broad Iron Foot, or Bafis, on
the Work-Bench, toremove as Occafion offers ;
or elfe it hath a ftrong Iron Spike at the Bot-
tom, which Iron Spike is let into fome certain
Place of the Work-Bench not to be removed,
Its Office is to fet {mall cold Work ftraighe
upon, or to Cut or Punch upon with the Cold-
Cbhiflel, or Cold-Punch.

(c) Smiths ¢all all Punches they ufe upon cold
Iron, Cold~Punches.

If the Hinge you are to make be large,and Plate-
Iron is not ftrong enough for it, you muft
Forge it out of Flat Bar-Iron, as you were taught
from Page7 to Page 12. ~

The manner of working Duftails, Fig. 5. and
Side-hinges, Fig. 6. &c. is. (the fhape confidered)
inall refpecs the fame I have here fhewed you
in Crofs-Garnets ; but in thefe (or others) you
may (if your Work require Curiofity) inftead
of Doubling for the Foint, Forge the Round for the
Foint of full Iron, and-afterwards Drill a Hole
through it, for the Pin-hole ; and by curious Fi~
ling, work them fo true into one another, that
both fides of the Hinge fhall{feem but one Piece ;
as I fhall fhew more at large, when I come to
the making of Compafles, and other Joints for
Mathematical Inftruments. o

Of Locks and Keys.

f
S there are Locks for feveral Purpofes, as
I Strees-door Locks, called Stock-Locks 5 Cham-
ber-door Locks,called S pring-Locks ; Cupboard-Locks,
Cheft-Locks , Trunk-Locks , Pad-Locks , &c. So
are there feyeral Inventions in Locks, I mean, hirg
"~ the
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the Making and Contriving their #ards, or
Guards. But the Contrivances being almoft in+
numerable, according to the various Fancies of
Men, fhall be referred to another Time to dif~
courfe ; and I fhall now thew you the Working
of a Spring-Lock, which when you know how
todo, your Fancy may play with Inventions, as
you beft like.

In Fig. 2. A A A A the Main-plate, BC the Key=
hole. EDE the Top-hook, EE Crofs-wards, F
the Bolt, G the Bolt-Toe, or Bolr-Nab. H the
Draw-back Spring, 1 the Tumbler, K the Pin of
the Tumbler, LL the Staples.

- In Fig. 3. AAAA the Cover-Plate, B the Pin,
BC Dthe Main-ward, DD Crofs-wards, E the
Step-ward or Dap-ward.

In Fig. 4. A the Pin-hole, B the Step, or Dap-

- ward, C the Hook-ward, D the Middle, or
Main Grofs-ward, EE the Crofs~ward, F the
Main-ward, G G Crofs-ward, H the Shank, 1
the Por, or Bread, K the Bow-ward, Lthe Bow,
BCDEEFGG the Bis. :

Firft, Cut out of an Iron Plate with a Co/d-

Chiffel, the Size and Shape of the Muain-Plate, as

you were taught to cut the Crofs and Tuil-piece of

the Crofs-Garnet 5 then confider what Depth you
intend the Bir of the Key fhall have, and fet that

Depth off on the Main-Plate, by leaving about

half an Inch of Plate between the Botrom of the

Key-hole, and the Lower Edge of the Main-Plare,

as at C (or more orlefs, according to the-Size of

the Lock.) Then meafure with a Pair of Compaffes
between the Bottom of the Bir, and the Cenrre of

your Key (oryour intended Key) and {et that di-

ftance offfrom C to B, near the Middle between

the two Ends of the Muin-Plate,and with the («)

Prick-punch, make there a Mark to fet pne Foot of

your Compalles in, then opening your Cempeffesto

the Middle of the Bir of your intended Key, as
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to D, defcribe the Arch E DE for the true Place
the Top-boop muft ftand on.

Then cut one other Piece of PlateasAA A A
in Fig. 3. for a Cover-plate, With two Pieces one
on each fide, long enough to make Studs of to
turn downwards, and then outward againasF F,
GG, that the Ccfver;plﬂte may ftand off the Main-
plate, the Breadth of the Bir of the Key; and at
the two End of thefe Stuzds Punchholes, as G G,
to River the Cover-plare into the Main-plate. In
the Middle of this Plate make the Centre, as at B,
then open your Compaffes to three Quarters the
Length of the Bir, and halfthe Diameter of the
Shank of the Key, and placing one Fuor in the
Point B, defcribe with the other Fuoor the Arch
D CD for the true Place of the Main-ward,then
fet your Compaffes to alictle more than half the
Diameter of the Shank, and place one Foor (as
before) in the Centre B, and with the other Fuor
defcribe the fmall Arch E, for the true Place the
Step-ward, or (asfome call it) the Dap-avard muft
ftand : So have you the true Places of the Wards,
for anordinary Spring-Lock ; you may (if the
Depth of your Biz will bear it) put more #ards in
your Plates. But you muft note, that the more
Wards you putin, the weaker you make your Key; -
becaug: that to every #ard on the Plates, you
muft make a Sli¢, or /#ard in the Bir of the Key;
and the more Wards you make, the weaker the
Iron of the Bir will be ; and then if the Bo/t
fhoot noteafily backwards, or forwards, the Bir
may be in Danger of Breaking. '

Having marked on your Plates the Places of
all your Wards, you muft take thin Plate, and
with Hamsmering and Filing make them both (%)
Hammer-bard,and of equal Thicknefs all the way.
Then file one Edge very fraight , by laying a
fraight Ruler juft within the Edge of it,anddraw-
ing, or racing with a Point of hardned Steel, a
bright Line by thefide of the Ruler ; File aW'ﬁy

‘ S " the
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the Edge of the Plate to that Line, then draw
(as before) another firaight Line Parallel to the
firft firaight Line, or which is all one, Parallel
to the filed Edge, juft of the Breadth you intend
~ the Wards thall be, 2nd file as before, only, you
muft leave two, or fometimes three Szuds upon
this Plate, one near each End, and the other in
the Middle, to Rivet into the Main-plate, to keep
the Ward fixtin itsPlace. Therefore you muft
take care when you ele& this thin Piece of Plate,
that it be broad enough for the #Ward, and thefe
Studs too. Then layﬂin% the Plate a-thwart the
Pike of the Bickern, hold your Hand even with
the Face of the Bickern, and bawmmer this Plate
down fomewhat by the fide of the Pike, and by
Degrees you may (with caretaken) bring it unto
a circular Form, juft of the Size of that Circle
you defcribed on the Main-plate ; which when
you have done, youmuft apply this #ard to
the Circle you defcribed on the Main-plate ;
fetting it in the Pofition you intend it fhall be
fixed, and marking with a Steel Point where the
Studs ftand upon.that Circle, in thofe marks Pamch
holes to Riwvet the Studs to. Work fo by all the
other Wards.

If you have a Pin to the Lock, Punch 2 Hole
through the Centre on the Cover-plare, fomewhat
{maller than the Wyre you are to make your Pin
of, becaufe you may then file one End of the
Pin away to a Shank, which muft fit the {maller
Hole on the Plate, and the whole Thicknefs of
the Pin will be a Sholder, which will keep the
Pin fteddy in the Centre-bole of the Plate, when
the Pin is rivetted into the Plate. But becaufe
there is fome Skill to be ufed in Riwverting, I
fhall, before I proceed any farther, teach you

| The
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: The mamner of Rivetting,

R=Iraett:‘ng is to batter the Edges of a Shank o-
ver a Plate, or other Iron, the Shank is let
into, f{o as the Plate, or other Iron, may be
clinched clofe, and fixed between the Battering
at the End of the Shank and the Sholder. So that
When you River a Pin intoa Hole, your Pin
‘muft have a Sholder to it thicker than the Hole
is wide, that the Sholder flip not through the
Hole, as well as the Shank; but the Shank of the
‘Pin muft be exaétly of the Size of the Hole the
Shank muft be Riveried into, and fomewhat
longer than the Plate is thick ; fl the End ofthe
Shank flat, {o fhall the Edges of the End, the ea-
filier batter over the Plate ; then put your Shank
-into the Hole, wherein it is to be Riwverred, but
be fure you force the Shank clofe up to the
Sholder ; then turn the Top of this Sholder down-
wards (Plate and all) upon your Stake, but lay
it {o, as:that the Sholder lie {olid,and the Shank,
‘at the fame time, ftand’ dire@ly upright, and
with your left Hand, keep your Work bearing
hard upon the Flat, or Fuce of the Stake. Then
holding your Hammer in your Right-hand, hold
the Edge of the Fuce of it Dripping a-flope from
.the Right-hand outwards, and lay. pretty light
Blows upon the Edge of the End of the Shaxk,
turning with your Left-hand your Work round
to the Fuce of the Hammer, till you have battered
the Edges of the Shank quite round about ; but
this is {eldom done, with once turning your
Work about; therefore you may thus work it
round again and again, tillyou find it is pretty
- well Riveited; then lay heavier Blows upon i,
fometimes with the Face, fometimes with the Per
of the Hammer, till the End of the Shank is bat-

tered effectually over the Plate. o
One main Confideration in Riverting is, thag
the Pin you river in, ftand upright to the Plare,
’ or
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or other Iron you river it upon; forif it do net
ftand upright, you will be forced to fet it up-
right, after it 1s riverred, either in the Pice, or
with your Plyers, or with your Hammer, and that
may, if your Plate be thin, bow it, or if it be
thick,break the Shank, or elfe the Sholder of your
River, and fo you lofe your Labour, and fome-
times {poil your Work. :

Another Confideration is, that when you rivet
a Piz to any Plate, and you fear it may after-
wards twift about by fome force that may be
offered it, you muft, to provide againft’ this
Danger, filethe Shank you intend to Riwvet, ei-
ther Square, or Triangular, and make the Hole
in the Plate you river it into, of the fame Size
and Form, and then river in the Shank, as be-
fore. 'There are two ways to make your Hole,
Square or Triangular, one is by fling it into
thefe Forms, when it is firft Punched round;
the other by making a Punch of Steel, of the Size
and Shape "of the Shank you are to river, and
punching that Punch into the Plate, make the
fame Form. :

Now to return where I left off. The Pinsand
Shanks of thefe Wards muft be made of a long
Square Form, becaufe, (the Plates of the WWards
being thin) fhould you make them no broader
than the Plate is thick, the Studs, or Shanks
would be too weak to hold the Waurds, therefore
you muft make the Rivetting-fhank three or four
times, or fometimes more, asbroad as the Plate
is thick, and then riwer themin, as you were
taught juft now,

Then place the Cover-plare upon the Main-
plate, {0 as the Centre of the Cover-plate, may ftand
direétly over and againft the Centre of the Muin-
plare, and make marks through the Hole G G,
of the Studs of the Cover-Plate upon the Muin-
plate, and on thofe Marks Punch holes, and fit
¥wo Pins into them, to faften the Cover-plateon to
‘ ‘ - the



28 SMITHING.
the Main-plare; but you muft not yet rivet them
down, till the Kej-bsle be made, becaufe this
Cover-plare would then ftop the Progrefs of the
File through the Main-plate, when you file the
Key-hole. When you have placed the Cover-plate
upon the Main-plate, and fitted it on with Pins,
fo, as you may take it off, and put it on again,
as your Work may require, you muft Pumch the
Key-hole, or rather drill two Holes clofe by one
another, if the Key-hole falls near the Wards, be-
caufe Pumsbing may be aptto fet the Wards out
of Form, and with fmall Files, file the two Holes
iato one another, to make the Hole big enough -
to come: at it with bigger Files, and then file
your Key-hole to your mntended Size and Shape.
The Key-hole being finifhed, forge your Key,
as you were taught, Page 7. and if your Key
is to have a Pinchole, drill the Hole in the
Middle of the End of the Shank, then file the
Wards, or Slits in the Bir with thin Files ; yet
fometimes Smiths Puich, or cut them with a
Cold-Chiffel,at the fame Diftances from the Middle
of the Pin-hole in the End of the Shank ( which
is the {fame Centre, which was made before,in the
Main-plate on: the Cover-plare) which you placed
the Wards at, from the Centre of the Main and
€orver-plate. But before you file thefe Wards too
deep into the Bir of the Key, make ‘Irials, by
putting the Biz into the Key-hole , whether the
Wards in the Bir, will agree with the #Wards on
the Platos, which if they do, you may boldly
cut them'to the Depth of the Wards on the Plate ;
if not, you muft alter your Courfe till they do ;
but you muft take great Care in Cuttin&g the
Wards down firaight, and fquare to the Sides of
the Bir ; for if they be not cut down ftraight,
the Wards on the Plates, will not fall in with
the Wards in the Bir of the Key; and if they be
not Square-to the Sides of the Bir, the Bir will
not'only be weaker than it need be, but itﬂ1wm
new
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fhew unhandfomely,and like 2 Botchto the Eye.

The Croff and Hock-wards is made,or, at leaft,
entred at the Forge, when the Iron hath a Blsd,
or almoft a Flame Heat, yet fometimes Smiths do
it on cold Iron, with a thin Chiffe/, as you was
taught Page 11. 12. But you muft take care
that your Chiffel be neither too thick, or too
broad, for this Punching of #ardsis only to give
the thin Files Entrance to the Work; which
Entrance when you have, Jrou may eafily file
your Croff, or Hook-wards, wider or deeper,as your
Work may require ; but if your Chiffel be too
broad, or too thick, it will make the #zrdsin the
Bit too long, or too wide, andthen (as Ifaid
before) the Bir of your Key will prove weaker
than it needs to be.

Having made the #ards on the Plate, and in
the Bir of the Key, you muft Forge the Bolz of a
confiderable Subftance, Thick and Square at the
End that fhoots into the Staple in the Frame of
the Door,that it may be ftrong enough to guard
the whole Door ; but the reft of the Bols that lies
between the two Szaples on the Main-plate, may
be made very thin inwards, that is, the Side that
lies towards the Main-plate,which becaufe it can-
not be feen when the'Bolz is fixedupon the Plate,
1 have made a Figure of it, and turned the Infide
to View, as in- Fig. 4. where you may fee, thac
the End A, hath a confiderable Subftance of
Tron to guard the whole Door, as aforefaid, and
Bis a Square Stxd, which doth as well keep the
Qutfide flat of the Bolt on the Range, asferve for
a Stud for the Spring Hin Fig. 2. to prefs hard
againft, and fhoot the Bol: forwards: This Bolt
muft be wrought ftraight on all its Sides, except
the Topfide, which muft be wrought firaight
only as far as the Sholder G, called the Toe, or
Nab of the Bolt, which rifes, as you fee in the
Figure, confiderably high, above the Straight
on the Top of the Bolr : The Office of this Ngb,

15
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is to receive the Bottom of the Bir of thc Key,
when in turning it about, it fhoots the Bolr back-
wards or forwards.

Having forged and filed the Bolt, you muft fit-
the Hollow-fide of it towards the Muin-plate,
at that Diftance from the Key-hole, that when
the Key is put into the Key-hole, and turned
towards the Bolt, the Bottom of the Bir may fall
almoft to the Bottom of the Nub, and fhoot the
Bolt back fo much, as it needsto enter the Sraple
in the Door-frame. And having found this true
Place for the Bo/, you muft with {quare Szaples,
juft fic to contain the Bols with an eafie Play,
faften thefe Szaples,by Riverting them with the Bolt
within them, one near the Bo/t end, the other
near the Nub end, as at LL to the Main-plate.

Then Punch a pretty wide Hole in the Muain-
plate, as at K, to receive a ftrong Pin, and file
a Sholder to the Shank of the Pin that goes into
the Plate. This Pinis called the Pin of the Tumbler ;
the Zumbler is marked I, which is a long Piece
of Iron, with a round Hole at the Top to fit the
Pin of the Tumbler into, that it may move upon
it, as on a Foint, and it hath an Hook returning
at the Lower End of it, to fall into the Breech
of the Bolt, and by the Spring H forces the Bolt
forwards, when it is fhot back with the Key.
This Spring is made of Steel, and afterwards
temper'd (asI fhall fhew you in proper Place. )
It is fixed at the Bottom of the Muain-plate, by
two fmall Shanks proceeding from that Edge of
‘the Spring that lies againft the Main-plate, as at
OO: Thefe Shanks are to be riverted (as you
were taught even now) on the other Side of
the Main-plate.

All things being thus fitted, punch an Hole on
each Corner of the Aduin-plate for Nailstc enter,
that muft nail the Lock to the Door. Or if you
intend to {crew your Leck on the Door,you muft
make wide Holes, big enough to receive the

Shank
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Shank of the Screw. Laft of all, river down your
Cover-plate tO the Main-plate , and file your Key,.
and polifh it too, if you will ; {o fhall the Lock
and Key be finifhed. . . ’ s
(2) A Prick-punch,is a Piece of temper d Steel,
with a round Point at one End, to prick a round
Mark in cold Iron. .
(b) Hammer-hard,is when you harden Iron, or
Steel, with much hammering on it.
The making of Screws and Nuts.
He Shank of the Screw for Doors,and many
other Purpofes, muft be forged {quare near
the Head becaufe it muft be let into a Square-hole,
that it may not twift about when the Nur is,
turned about hard upon the Screw-pin. Therefore.
take a Square-bar, or Rod of Iron, as near the
Size of the Head of the Screw-pin asyou can,and
taking a Flame-heat of it, lay {o much of this Bar
as you intend for the Length of the Shank, with
one Square-fide flat, upon the Hither-fide of the
Anvil, and hammer it down to your intended
Thicknefs: But have a care you do not firike
your Iron on this Side the Edge of the Anvil,
left you cut the Iron,as I told you Page 11. Thus,
at once, you will have two Sides of your Shand
forged ; the Under-fide made by the Anwvil, and
the Upper-fide beaten flat with the Hammer :
The Head will be in the main Rod of Iron ; then
if your Iron grows cold, give it another Heat,
andlay one of the unwrought Sides upon the
Hither-fide of the Anvil, juft to the Head, and
hammer that down, as before, {o {hall the two
other Square-fides be made ; then hammer down
the Corners of fo much of this Shark, as you in-~
tend for the Screa-pin, and round it, as near as
youcan, with the Hammer ; {et then the Chiffel
to the Thicknefs you intend the Hesd fhall have,
and firike it about half through, then turn the
Sides fucceflively, and cut each Side alfo half
through, till itbe quite cut off.  If the Sholder be
not fquare enough, hold it in your Square-nos’'d
Tongs,
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Tongs, and take another Heat', and with fpeed
(1 éyour Work cool) {crew the Shank into the
Vice, fo as the Sholder may fall flat upon the Chaps
of the Vice; then hammer upon the Head, and
{quare the Sholder on two Sides, do the like for
fquaring the other two Sides. This was,in part,
taught you before, in Page 11. but becaufe
the cutting this Iron Rod, or Bar, juft above the
Sholder makes the Head, and for that I did not
mention it there, I thoughtfit (fince the Purpofe
required it) todo it here: The Forging of the
Nuts are taught before, Page 11. 12.
Having forged and filed your Shank {quare, and
the Head either Square or Round, as you intend
it fhall be, file alfo the Screw-pin, from the Ri-
fings and dentsleft at the Forge ; and file italittle
Tapering towards the End, that it may enter the
Screw-plate ; the Rule how much it muft be Ta-
pering is this, confider how deep the Inner Groo-
ves of the Screw-plate lie in the outer Threds, and
file the End of the Screaw-pin {fo much fmaller than
the reft of the Screw-pin, for the outer Threds of
theScrew-plare muft make the Grooves onthe Screav-
pin, and the Grooves inthe Screw-plate, will make
the Thredson the Serew-pin.  Having fitted your
felf with a Hole in your Screw-plate (that is,
fuch a Hole whofe Diameter of the hollow Groc-
wes, fhall be equal to the Diameter of the Screx-
pin, but not fuch a Hole, whofe Diameter of
the outer Threds, fhall be equal to the Diameter
of the Screw-pin, for then the Screw-plate will
indeed turn about the Screw-pin, but not cut any
Grooves, or Threds in it) ferew the Shank with the
Headdownwards in the Pice, {0 as that the Screx-
pi» may ftand dire@ly upright, and take the
Handle of the Screw-plate in your Right-hand,and
lay that Hole flat upon the Screw-pin,and prefs it
very hard down over it, and turn the Serew-plate
evenly about with its Hazdle towardsyou,from the
Right towards the Left-hand, fo fhall the outer
. Threds
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Threds of the Screw-plate cut Grooves into the Screaw-
pin, and the fubftance of the Iron on the Serew-
pin, will fill up the Grooves of the Screw-plate, and
be a Thred upon the Screw-pin. But take this for
Caution, that, as I told you, you muft not make
your Screay-pin too fmall, becaufe the Screw-plate will
not cut it, fo if you make it too big (if it do en-
ter the Screw-plare where it is Taper) it will en-
danger the breaking it, or, if it do not breakit,
yet the Screw-plate will, after it gets a little below
the Tapering, go no farther, but work and wear
off the Thred it made about the Tapering.

To fit the Pin therefore toa true fize, I, Inmy
Pradtife, ufe to try into what hole of the Serew-
plate, the Tap or place of the Tap, (if it bea ta-
pering Tap,; 1make the Nur with, will jutt flide
through ;5 (Zhreads and all ) (which generally in
moft Screw-plates is the hole next above that to be
ufed) for then turning my Pirz about in that bole,
if the Pin be irregularly filed, or but a little too
big on any part of it, the Threds of that Hole will
cut finall marks upon the Pin, on the irregular
places, or where it is too big; fo that afterwards
filing thofe Marks juft off, Ido at once file my
Pin truly round, and fmall enough to fit the H /e
T make my Screaw-pin with.

As the Hole of the Screw plate mufl be fitted to
the Screw-pin, {omuft the Serew-rap that makes the
Screw in the Nur, be fitted toto the round hole
of the Nut; but that 7zp mult be of the fame fize
of your Screw-pin too, which youmay try by the
fame bole of the Screw-plate you made the Screw-
pin with. Serew the Nut in the Vice diredly flat,
that the bole may ftand upright, and put the Screw-
tap upright in the bole 5 then if your Screw-tap
have an handle, turn it by the bandle hard round
in the Hole, fo will the Serew-zap work it felf into
the Hole, and make Grooves in it to fit the Thredsof

C the
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the Screw-pin.  Butif the Screw-tap have no bans
dle, then ithath itsupper end filed to along {quare,
to fit into an hollow fquare, made near the bandle
of the Screw-plate 5, but that long {quare hole, o-
ver the long fquarc on the top of the Zap, and
then by turning about the Serew-plate, you will al-
fo turn about the 7ap in the hole, and make Grooves
and Threds inthe Nut.

But though fmall Serews arc made with Screw-
Plates, yetgreat Screws, fuch asare for Vices, Hot=
Preffes , Primting-Preffec, &c. are not made with
Screw-plates; but muft be cut out of the main Iron,
with heavy blows upona Cold-Chiffe). The man-
ner of making them, is as follows.

The Rules and manner of Cutting Worms upon great
Screws.

HE Threds of Screws, when they are bigger
than can be made in Screw-plates, are call’d
Worms. They confift in length, breadth and
depth; the length of a Worm begins at the one
end of the Spindle, and ends at the other; the
breadth of the Worm, is contain'd between any
two Groowes on the Spindle, viz. The upper and un-
der Groove of the Worm, in every part of the
Spindle ; the depth of the Worm, 1s cut into the
Dianteter of the Spindle, viz. The depth, between
the outfide of the #orm, and the bottom of the
‘Groove. :
The depth ought to be about the one feventh
partof the Diameter, on each fide the Spindle:
You ought to make the Groove wider than the
#orm is broad, becaufe the Worm being cut out
of the fame intire piece with the Spindle, will be
as ftrong as the Worm in the Nut, tho’ the Worm
on the Spindle be {maller ; for you cannot come
at the Worm in the Nut, to cut it with: Files, as you
may the Spindle, and therefore you muft ei;{xe‘r
urn
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Turn up a2 Rod of Iron, to twift round about the
Grooveson the Spindle, and then take it off, and
Braze it into the Nut, or elfe you muft Caff a Nut
of Brafs upon the Spindle, which will neither way
be fo ftrong as the Worm cut out of the whole
Iron, by fo much as Brafs is a weaker Mettal than
Iron, and therefore it is that you ought to allow
the Worm in the Nut, a greater breadth than the
Worm on the Spindle, that the ftrength of both
may, as near as you can, be equaliz’d ; for both
being put to equal force, ought to have equal
ftrength. The Wurm may very well be the one
feventh part {maller than the Groswve is wide, as

aforefaid.
Having confider’d what breadth the 77orm on
the Spindle fhall have, take a fma)l thin Plate of
Brafs, or Iron, and fle a fquare notch at the end
of it, juft fo wide, and fo deep, as your Worm is
to be broad and deep, and file the fides of the Plate
that this notch ftands between, juft to the width
of the Groove. This Plate, muft be a Gage to file your-
Worm and Groowe to equal breadth by ; then draw
-a ftraight and upright Line the whole length of the
Spindle, divide from this line the Circumference
of the whole Spindle into eight equal Parts, and
through thofe Divifions, draw {even Lines more
parallel to the firft Line; then open your Com-
paffes jult to the breadth of one #Worm, and one
Groove, and fet off' that diftance as oft as youcan,
from the one end of the Spindle to the other, (but
I fhould firft have told you, that the end of your
Spindle muft be fquare to the outfide) and witha
Prick-Punch, make a mark to every fetting off on
that line : Do the like to all the other ftraight
upright Lines. Note, that you may chufe one of
thefe eight upright Lines for the firft, and make
the next towards your left Hand, the fecond (but
then the firft muft ftand towards you) and the
C2 next
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néxt that, the third, and fo'on. And the top
mark of every one of thefe uprighe ftraight
Tines, fhall be call'd’ the firft Mark, the next un-
der that the fecond Mark, the third, the third
Mark, and fo downwards in Order and Mum-
ber.

Havihg marked one of tliefe eight Lines at the
fop of ths Spindle, to begin the winding of the
Worm at, with a Black-lead Pencil, draw a line
from that Mark to the fecond Marky on the next
upright Line towards the left hand, fronr thence
continve drawing oii'with your Pencitto the third
Mark, on the third upright' Line, draw on-ftill t&
the fourth Mark, on the fourth upright Line,
and {o onwards, till you have drawn over the
eight ftraight Lines, which when you have done,
you muit ftill continue on, drawing downwards
to each lower Mark on each fucceflive uprigh?
Line, till you have drawn your Werm from end
to end’s Then examine, aswell as you can, by
your Eye; whether the Worm you have carried on
from Mark ¢o Mark with the Black-led Pencil,
do not break into Angles, which if it do any
where, you muft mend it in-that place: Then
with the edge of an’ balf-round File, file a fmall
Line in the Black-lead'Line, and be fure that the
Line you are filing, run exad&tly through all the
Marks that the Black-lead Pencil fhould have ron
through (if it did not, for want of good gui-
dance of the Hand.) This fimall Line is only for a
guide to- cut the Groove down by 5 for the making
of a Screw is, indeed nothing elfe, but the cut~
ting the Groove down, for then the Worm remains:
But you muft not file in this fmall line, but' leave
it asa guide to lie on the middle of the Worm
(as I faid before): Therefore to cut down the
Graove, take a Cold Chiffel, fomewhat thinner than,

you intend the Groowe fhall be wide, viz- abogt
the
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the thicknefs of the breadth of the #Worm, and,
with.heavy blows, cut out the Groove pretty near.
"The .reafon why you fhould not offer.to cut the
Groawes to their full wedth at the firft, is, becaufe
your Hand may carry the Cold-Chiffel fomewhat
awry, and fhould yonr Co/d-Chiffel be as thick as
the Groove is wide, you cculd not {inooth the Ir-
regularities out, without making the A#orm nar-
rower than you intended it : Then with a Flat-fle
open and fmooth the Groove, fling in the middle
between the two next fine Lines cut by the balf-
round File, 1ill you have wrought the Spndle from
end to end, fo fkall the Worm remzin. But you
muft not expect, that though the Groowe be cut,
it is therefore finithed, for now you muft begin to
ufe the thin Plate-Gage, and try firft, whether the
Worm have equal breadth all the way. Secondly,
whether the Grove have equal breadth all the way.
And Thirdly, whether the Groove have equal
depth all the way; and where ever you find the
Worm too broad, you muft fle it thinner, and
where the Groowe is not deep enough, file it degp-
er; therefore in cutting dowr the Groove you may
pbferve, thatif, ar firlt, you file the Korm never
fo little too narrow or the Groove never fo
little too deep, you fhail have ail the reft of
the Worm or Groowe to file overagain ; becaufe the
whole Worm muft be brought to the breadth of
the fmalleft part of it, and the whole Grosve to
the depth of the deepeft place all the way, efpe-
cially if the Nut be to be Caft in Brafs upon the
Spindle ;, becaufe the Mettal runping clofe ta the
Spindle will bind on that place, and not come off’
it; but if the Nut be not to be Caff in BErafs, but
only hath a Wurm brazed into it, this nicenefs is
not fo abf{olutely neceffary, becaufe that Herm i
§irft Turned up, and bowed igto the Groowes of
the Spindle, and you may try that before it is

C 3 Braz'd
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Braz’d in the Nur, and {if it go not well about,
you may mend, or botch it, either by Hammering
or Filing, or both.

The manner of Caffing the Nut upon the Spin-
dle, 11hall fhew when I come to the Cafting of Met~
24li5 and the manner of Brazing hath been Taught
already. Num. 1. fol. 12, 13.

If your Spindle is to have three or four Worms
winding about it, as Coining-Preffes and Printing-
Preffes have, that they may not wear out too faft,
you muft divide the Circumference into three or
four equal Parts, and having ftraight upright
Lines, drawn as before, begin a #orm at each of
thofe three, or four Divifions, on the Circumfe-
rence, and confidering the breadth of your Worm
and width of your Groove, meafure that width as
oft as you can on all the upright Lines, and ma-
king Marks on thofe at each Setting off, draw as
‘before, a Line from the end of the Spindle, onthe
firft upright Line to the Mark below it, which is
the fecond Mark on the fecond upright Line,
from thence to the third Mark, on the third up-
right Line, and {o on to the other end of the
Spindle. Having drawn the {irft Worm, work the
other 7orm as this. ‘ C

Thus much may at prefent fuffice for gress
Screws. ’ P ’
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SMITHING- 39

MECHANICK EXERCISES -
O R, '
The Do&rine of Handy-Works

Viz. The making of Facks and Bullet-Molds,
the twifting of Iron, and Cafe-hardning it,
with the ufe of fome Tools not treated of be-
fore : Alfo of the feveral forts of Steel, the
manner of Softning, Hardning and Tem-
pering them.

Of Jacks.
IG. 1.1s call'd a Worm-Fack. A B the Fore-
fide, AC the Rack-fide, A A the Tup-piece,
BC the Bortom-piece, altogether the Fack-
frame, EEK the Main-Spmdle, N ON the
Mam-Itheeland Barrel, O the Barrel, D the Wind-
sp-piece, faftned ipto the Barrel, FF the Worm-
wheel Spindle, G the Werm-wheel, Q. the Worm-
Nut, H the Worm, R the Stud of the Worm-Spindle,
D the Worm-Loop, L the Wind-up-piece, M the
Winch or Winder or Handle, the Ivon part is the
Winder, the Wood the Handle, S the Eye of the
Winder, 11 the Fly, T the Socket of the Fly, V
the Struck-Wheel, X the Stayes o Back faftnings.
Firft you areto Forge the Fack-frame, and on
the left fide of the Forefide, a Shank for the Stud
of the Worm-fpind.e, as you are taught Numb I.
fol.8,9,10, 11, 12. and then file it as you Were
taught Numb. L. fol. 14,15, 15.

Ca The
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The top and borrom Picces are let into {quare
holes at the ends of the Fore and Backfide. But
you muft Forge the top and bostorn Pieces with two
imall Squares towards the ends of them, and two
vound ends for Screw-pins, beyond thofe fquarcs.
The fmall {quares are to be fitted into {quare holcs
into the Fore and Backfides, and the round Secrew-
pincare to make Sereaws of, to which a fquare Nut
is to be fitted to draw the rop and bortows Pieces
clofe and right up tothe infides of the Fore and
Backfides. The manner of Filing of thefe Ends
you were, in part, taught Numb. Il foli 15, 16.
and Numb. 1. fol,29. but another way is by try-
ing your Work with an Inftrument, calid by
Workmen, a Square, as you {ee defcribd in this
Figure.

Of the Square and its Ufe.

THE fides ABC are calld the Outer-fguare ;
: the fides DEF the Inwer-fguare. Its Ufe is
v thus. If your Work, as in this

B .. Cafe, be an Onter-fguare, you
| A moft ufe the Inner-fquare, DEF
E b to try it by; applying either
the {ide ED or DF (but fup-
pofc the fide ED) to one of
the fides of your Work, chufe
the flatteft and traeft wrought;
it neither of the fides be flat,
make of them flat, as you were
taught Numb, 1. fol. 15, 16. if then you find the
fide DF of your Sguare lie all the way even upon
the adjoining fide of your Work, you may con-
clude thofe fides are Square ; but if the adjoining
fide of your Work comply not all the way with -
the adjoining fide of the Square, you muft file a-
way your Work where the Square rides upon it,
till the whole fide be wrought to comply wig]
’ - : e

F| |C
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the adjoining fide of the Square, thatis, till both
the fides of your Work agree with both the fides
of the Squares, when they are appli’d to one
afiother. ~Having tried two fides Square, make
4 third fide of your Work Square, by applying
one of the fides of the Square to one of thofe fides
of your Work, that are already made fquare, and
s before, try ‘the third untryd fide, and make
that Square; and by the fame Rule make the
fourth fide fquare.

*1f the Work you are to file be an hollow [quare,
you muft apply the outer Square ABC to it, and
try how, ‘when one fide of the Square, is applied
to oné fide'of your Work, the other fide of your
Work agrees with the other fide of the Sguare 5
which if it do, allis well : Butif the Sgrareand
the Work comply not with one another, you muft
file the Work where it bears the Square off.  But
to return where I left.

" Having made thefe two ends {quare, you mult
fit the length of them to the thicknefs of the Fore
and Backfides into which they are to enter, but {o
as the Squares be not full fo long as to come quite
thro’ the Fore and Backfides, left when the Nuzs
are fcrew’d on the Serew-pins that are at the ends
of thefe Squares, they fcrew full up to the Squares,
and bear againft the corners of them; which if
they do, the Nurs will not draw the Fore and Back-
fides clofe againft the fhoulder of the Squares,. on
the rop and bottom Pieces, and then the whole Fack
Frame will not ftand faft and firm together.

But before you fit this Frame thus together, you
muft confider the Diameter of the Adain awbeel,
that you may Pnuch round Holes in the Fore and
Backfides to enter the Main-fpindle. Therefore o-
pen your Compafs to half the intended Diameter
of the Main-wheel, and half aquarter, oran
whcle quarter of an Inch'more for play, between

o the
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the Semi-diameter of the main Wheel, and the up-
per flat of the bortom Piece, and fet that diftance
oft’ from the upper flat of the bostom Picce, on the
Fore and Backfides, and with a round Punch, fome-
what finaller than the intended fize of the main
Spindle, Punch Holes at that fetting off. Youy
Punch muft be fmaller than the main Spindle, be-
caufe the holes may perhaps notbe fo exadly
round, or Punch’d fo truly upright, or perfeitly
fmooth as they ought to be ; and fhould you make
the holes fo wide at firlt as they need to be, you
could not mend them, without making them
wider. Thefe holes muft be Punch'd at the Fjre
or Furge (as Smiths fay, when they take an Heat
of their Work to Punchit) becaufe the Fore and
the Backfides are too ffrong (as Smiths fay) that is,
too thick to Punch with the Cold Punch. The
way of Punching them youwere taught Numb. I.
fol. 11,12, Befides a Cold Punch is commonly
made flat at the bottom, and therefore does not
prick an Hole, but cut an Hole (if the Iron be
not too ftrong) for that flat bottom, and the up-
right fide about it, met inan Angle or Edge at
the bottom, which Edge, by the force of the
Hammer, cuts the Iron (if it be not too ftrong)
when it is laid upon a Bolffer, as it isdefcribd
Numb. 1. fol.12. and fhould you cut out {0 much
tron in the Fore and Backfides, as would entertain
the main Spindle (it being thick) you will make
the Fore and Backfides too wide; therefore as I
faid, the Holes muft be prickt in the Fore and
Backfides at the Fire or Forge, which with a fharp
pointed Punch is fooner done; nor does pricking
diminifh the fubftance or ftrength of thelron, but
makes it {fwell out at the fides, and retain both
fubftance and ftrength. The irregularity or {wel-
ling out that this Punching makes on the flats of
the Fore and Backfides, you muft Hammer down

aga
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again with almoft a Blood-red-beat, 11ay, almolt a
Blood-red-heat ;, becanfe, fhould you take too great
an Heat, you may make the Fore and Backfides
ftretch, and fo put the whole Fack-frame out of
order.

Having punchd the Holes for the main Spindle,
you muft Punch the Holes in the Fore and Back-
fides for the Worm-wheel Spindle, as you Punch the
Holes for themain Spindle; but thefe muft be fmall
Holes, to entertain the fmall Ends or Pins of the
Worm-wheel Spinde. »

Thefe Holes thus Punch®d, may perhaps not be
exactly round or fit your fize, nor will they be
fmooth enough within ; therefore, with a 2 Square-
bore, you muft bopen them wider to your fize,
and that opening them in the infide, will both
round and {mooth them.

You muft alfo Punch a {quare hole towards the
top of the Forefide, for the Shank of the Worm-
Loop.

Then Forge and fit in your Main-wheel Spindle,
and your Wirm-wheel Spindle, which Spindles muft
both be exadtly ftraight between the corners of
their two ends (unlefs you like to have Moldings
for Ornaments on them) and Forge a Square to-
wards the ends of both the Spindles, to fitinto a
fquare hole in the middle of the Crofs of their
Wheels, and leave fubftance enough for a fhoulder
beyond the {quare, to {top the fquare hole in the
Crofs of the Wheels from fliding farther on the
Spindle, and you muft leave fubftance of lrop e-
nough to Forge the Nut of the Worm-wheel near
the other end. But in this, and indeed in all
other Forging remember (as 1told you Numb, L
fol. 9.y that it behoves you to Hammer or Fyroe
your Work as true as you can, leaft it coft you
great pains at the Fice, '

Thea
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Then Forge the Worm-[pindle, which is all the
" tvay round and ftraight, unlefs you will have
Moldings for Ornaments Cas aforefaid ) upoi
the Shank of it: But you muft be fure to Forge
" fubftance enough for the Werm to be cut out

of it. - ' '

The Main and Worm-wheels are Forg'd round
and flat. =

The manner of Forging thefe Wheels (which
in Smith’s Language is, Turning up the Wheels ) is,
firft, to draw out a fquare Rod (as you were
taught Numb. 1, fol. 9. among the feveral Heats
of Iron) fomewhat thicker than you intend your
Wheel fhall be; but it muft be almoft as thin on
one fide, as you intend the inner edge of the
« Wheel fhall he, and the oppofite to it above twice
that thicknefs, for the outer edge of the #beel :
the reafon you will find by and by. Having
drawn from your {quare Rod a convenient length,
wiz. almoft three times the Diameter of your in-
tended Wheel, you muft take almoft a Flame-
bear, and Hammer all along the whole length up-
on the thick edge, fo will you find the long Rod
by this Hammering, turn by degrees rounder and
rounder in, upon the thin edge, whicli you Ham-
smmer'd not upon, till it become a Circle, or pretty
near a Circle. But you muft make it fomewhat
more than a Circle, for the ends muft lap over
one another, that they may be welded upan one
another.

Thus you may fee the Reafon for making the
outer edge of the Rod thick, and the oppo-
fite Edge thin 3 for your Hammering upon the
outer edge only, and not on the inner, makes
ihe outer edge a great deal thinner, and at the
f3me tinxe makes the Wheel broadey. '

The
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The Reafon why I told you, you fhould draw
fourth the Rod to almoft three times the Dia-
meter of the Wheel, and not to the Geome-
trical proportion; is, becaufe that in Hammer=
ing upon it to make it round, the Rod will
ftretch fo confiderably, that it will be long enougli
to make a Wheel of your intended Diameter ,
and moff commonly fomewhat to fpare. But to
‘Teturn. _ ,

Before you take a welding Heat, as by Numb. 1.
fol. 9, 10. you muft flatten the two ends that are
t0 be welded together, to a little more than half
their thicknefs, that when they are lapt over one
another, and welded together, they maybe no
thicker than the other part of the #heel.

If the Wheel be not twmed up fo round, that
with a little labour yon may mend them at the
Vices youmuft with Blood red Heats Hammer them
round upon the Pike or Bickern of the Anvel,
holding with your Zomgs the inner edge of the
Wheel upon it, and Hammering upon the outer
edge of the Wheel, till the Wheel be fitfor the
Vice: Their infides muft be divided into four equal
Parts or four ¢ Duffrail notches to be fild into
them. The Duffiail notches are cut in the inner
edge of the Wheel/, fomewhat more than a quarter
of an Inch deep, and {preading fomewhat wider
towards the outer edge. The notches are to re-
ceive the four ends of a Crofi Forgd fomewhat
thicker towards the ends than the thicknefs of
" the Wheel, and muft be filed outer Duffrails, to let.
exactly into the inner Dyfftail notches made in the
infide of the Wheel. They muft be Forg'd thicker
than the Wheel, becaufe they muft batter over
both the flat fides of the Wheel, to keep the Wheel
ftrong and fteady upon the Crofs; and fometime$
(for more fecurity) they are brazed into the Wheel
cyet that isbut feldom ) the middle of this Crofs

18
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is made broad, that when the fquare of the Spin-
dle, it may have ftrength enough to bear the vio-
Tence oftered at, as well in winding up the great
weight, that keeps the 7%eels in motion, as in the
checking and turning the Fack-winder back, to fet
the Fack a going, when by the winding up, it
may be fubject to ftand ftill, or fometimes, for
want of weight. or elfe for want of Oiling or
fome other accident.

Thefe #heels thus Forg’d and Filed flat, muft
be divided, the main Wheel commonly into 64
equal parts, and the worm Wheel into 32 equal
parts; but thefe Numbers are not exatly obferv d
by Smiths, for fometimes they make them more
and fometimes lefs, either according to the fize of
their Wheels, or according as they intend thair
Wheels fhall go, fwifter or {lower about (for the
fewer the Teeth on a Wheel are, the {fooner a Whee!
¢oes about and the more Teeth on a Wheel, the
flower the Wheel goes about) or fometimes as they
have open’d their Compafles to divide them: For
if by luck, they at firft open their Compafles to
{uch a width, as will jult meafure out on a Circle,
(which they defcribe on the Center of the Whee!
for that purpofe) their intended number, than
the Wheel thall have the intended Number of Zeeth
if not, let it fomewhat fall fhort, or exceed that
Number, they matter not, but make that Num-
ber of Teeth on the Wheel. And having thus di-
vided the Wheel, they by the fide of a ftraight Ru-
ler laid to the Center, and every divifion markt
on the #heel, draw or fcratch a ftraight line from
the outer limb of the Wheels, to the Circle, which
Circle (I fhould have told you before) is defcrib’d
- at that diftance from the outer Verge, they in-
tend the Teerh fhall be cut down to. This is in-
deed a rough way of working, but the Office of
a Jack is well enough performed by this rough

i Work s
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Work: and the uftal prizes fuch, as will fcarce
pay Workmen for better, as they fay.

Thefe Wheels thus divided, muft be cut down
into thefe Divifions with a 4 Fack-fle, the Muin-
wheel ftraight thwart the outer Verge, (which to
{peak Mathematically, makes an Angle of 9o de-
grees with the flat fides of the Wheel,) and the
Horm-wheel aflope, making an Angle of abour
t15 degrees with its fides, that is, an Angle of
25 degrees, with a line drawn ftraight athwart
the outer Edge of the Wheel, and that Teeth of the
Worm-swheel may gather themfelves into the Grosves
of the Worm in the Worm-[pindley the Worm on the
Worm-[pindle running about 65 degrees aflope from
this Axis, or Perpendicular of the Worm-(pindles,
the notches you make with the File muft be fo
wide, as to contain about twice the thicknefs of
of each Tvoth: Therefore you may obferve, that
the Number of Teerh cannot be aflign’d, becaufe
the Sizes of all Fack wheels are not of equal Dia-
meters, and the Sizes of the Teerh muft be filed
very fquare and fimooth, as the corners taken off,
and rounded on both fides towards the middle of
the top or end of the Zvorb, which much belps
the Teerh to gather in upon the 7Teerh of the Naut,
and the #Worm on the Worm-[pindle.

‘The Teeth of the #heels being cut down, and
the whole Wheel finithd, they muft be forc'd eTil
and hard upon the {quare of the Spindle, clofe up
to the Shoulder ; which Square being made fome-
what longer than the Grofs of the Wheel is thick,
muft with a Cold-Chiffel be cut on the top of that
Square, to make the Iron that comes through the
Square hole of the Iheel, fpread over the Crofs
of the Whee!, and then that fpreading muft b=
battered with the Pes of the Hammer ; thatic
may ftand up ftiff againft the fhoulder of the
Square, on the other fide of the Fbee/; but in

~ doing
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doing this, yon mult be Very careful that the
Spindle ftand exactly Perpendicular to the flat fides
of your Wheels ; for fhould the Spindle lean never
fo little to one, or the other fide of the Hheel, the
the Whee! when it is moving in the Fackframe
would not move perpendicular, but wabble to-
wards tht Fore or. Backfides of the Fack-frame; and
perhaps by this irregular motion, before a revo-
lution of the MWheel be performd , it would go off’
from the length of the Zeerh of the Nar.

~ Then file the Spindle-pins (which are the ends of
the Spindle, that go intd the Center-holes of the
Fore and Backfides of the Fack-frame) exaltly
round and fit to their Center-holes, and place
them into their proper Center-holes. Then try
if the Wheels are exaltly round on their outer
edges, and that in turning about, their flat fides
wabble not, but ina revolution keep Parallel to-
the Fore and Backfides. The way Smiths ufe to
try them by is; to turn them about by the Sgindle,
and holding a piece of Chalk fteddy to the outer
Limbof the Wheel, notletting the Point of the
Chalk flip forwards cr backwards, or towards the
right or left Hand, for then if the Chalk makea
white ftroke round the whole Wheel, and that
white ftroke lie exa&tly Parallel to the two outer
Edges of the Wheel, the Wheel is not only round,
but ftands alfo true upon its Spindle, that is, Per-
pendicylar to the Spindle, and the Spindle Perpen-
dicular to the flat of it: Buc if the Chalk does
not touch round the Wheel, you muft file down fo
much of the outer Verge of the Wheel, where the
Chalk does touch, as will bring down or equalize
the Diameter of the #2eel in that place, to the
Diameter of the Wheel in the place where it
does not touch; fo you may conclude the Wheel
is round. If the Mark of the Chalk lie not ex-
-aétly in the middle between the two edges d(:f

: <
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the Jhecl, then it is not Perpendicular to the
Spindle, and you muft with the Hammer fet it
right, that is Perperdicular, by forcirg the
Wheéel over from the fide it leans too much tn, or
élfe by fotcing the Spindle, whicl is all one;
yet this is an help you ought not torely upon
but in cafe of néceflity ; rather be fure your
Wheel and Spindle ftand Perpendicular to one
another, before yot faftén the el npon the
‘fquare of the Spumdle, for by this help the {quare
on the Spindlé will b apt to lodfen in the {quare
of the Wieel, and you will have your #heel to
fnew faftzn upon the Square of the Spindle again.

As you try'd the mwieels with Chalk, fo you
muft try the Nut, the Werm and the Spindle.

The upper pait of the #.rm-[pindle, muft be Fil'd
truly round to fitinto the Worm-=loop, that it fhake
not in it, and yet go very eafily abott, without
the leaft ftopping. At the upper endof this
round on the Worm Spindle, you muft file a
fquare to fit the fquare hole of the Fiy upon.

The Shank of the Wirm-loop and the Srxd of
the Worm.[pindle, muft ftand fo far oft the left
fide of the fore {ide, that the Teeth of the Worm-
wheel, may fall full into the Grooves of the worm ;
for fo both being cut with the fame flope, the
flope Teeth of the Wirm-whecl will gather into
the flope Grooves of the Spindle, and prefling up~
on the Worm, drive about the Wurm-[pisdle and
the Fly. _

The Fly is made fometimes with two, fome-
times with four Arms from the Center, and.
fometimes the Arms atre made longet, fome-
times fhorter: The more Arms, and alfo the
longer Arms, are to make the Fack go flower.

There is yet a fmall matter more of Iron-work
about the Fack, which isthe Tumbler; but it lies
in the farther end of the Barrel, and cannot well

5] " be
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e defcrib'd without a particular Figure, which.
therefore 1 have inferted. Asin Fig. 2. A the
Bartel, B the Main fpindle coming through the
Barrel, * the Center of the Tumbler moving up-
on the Centrr=pin, which is faften'd into an Iron-
plate behind the Barrel. ©The Coller upon the
Main-[pindle, from which proceeds a Zomgue,
which pafles through a pretty wide hole at < in
the Tumbler, asfar as €4 the Catch of the Tumbler.
The Tumbler moves as aforefaid, upon the Center
holea, but receives the Zomgue through it ats,
and pafles as far as e, This Tongue ferves as a
Check to the Tumbler , that it cannot tumble above
an Angle of 20 degrees, from the Iron-plate it
#s faften'd to; and that the width of its Center-
hole, and the width of the Zongue pafles through,
dnd the motion of the Coller about the Main-
fpindle allows it; but were the Center-hole 2, and
#ts Center-pin fit, and the Hole ¢, and the Zongue
that alfo paffes through it alfo fit, and the Coller
fixt, it could not move at all. But this play is
enough for it, to do the purpofe it is defign'd
for. The Tumbler is fo plac d behind the Barrel,
that while the Fack-line Is winding up upon the
Barrel, 1ts round britch pafles forwards by all the
Croffesof the Main-wheel, and the Point or Catch 4,
as then claps it felf fnug or clofe to the Iron-
plate of the Barre/: But when the Barrelis turn’d
to the contrary way, the weight of the Catch in
Half a revolution of the Barrel (let the Tumbler
be pofited where it will) makes it open and fall
from the Iron-plate, and buttagainft one or other
of the Croffes on the Main-wheel, and fo thrufts
the Main wheel about with the Barrel.

The Eye of the Winch or Winder, is forg’d as
you were taught to forge the Pin-hole in the Crofs-
garnet, Numb. 1L, fol. 18. But that was to bea
finall reund hole, and therefore you were diret-

ly
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1y to lay a fmall round piece of Iron or Wyre,
where you intended the Pin hole fhould be, and
lap the other end of your Work over it; but
this is to be a wide fquit¢ hole, thercfdre you
muft lay 4 fquate piece of lron of your fize;
where the Eye of the Fackiwinch fhall be and lap
of double the other énd over it; and Weld and
Work as you were directed. The reft of the #inch
i¢ but common Furging and Fuing Work, which
hath been fufficiently taught alteady. -

The Wood-work belonging to the Fack. is 4
Barrel, a Spit-wheel and a Handing of the Winck
which being Turiers Work, t fhall fay nothing
to, till I come to the Art of Turmmng. Only
thofe Wheels that have miore thant oné Grosve in
them, dre calld Two, Three, &c. Srruck-wheels,
i1 Workinens corrupting 1 anguage ; but I fup-
pofe, originally two Stroak, three Stroak-wh:cls,
&c. from the number of Grooves that are i
them. o

The Excellencies of a good Fask are; t. That
the Fack~frame be Forgd and Fild Square, and
conveniéntly Strong, well fet together, and will
Screw clofe and tight up. 2. That the Wieels be
Perpendicularly, and ftrongly fix’d on the Squares
of the Spindles: 3. Thdt the Teeth bé evenly cut
and well fmooth'd, and that the Teerh of the Worm-
wheel fall evenly into the Groove of the Worm.
4. Thdat the Spindle Pmns fhakeé not between
the Fore and Backfides, nor are to6 big,; or too
little for their Centér holes, -

3 The [guare Bore; isa fquaré Sieel Point or
Shank well Temperd, fitted into a fquare
Socket in an Iron Wimble: It is defcribdy
Fig. 3. Its ufe is to open a Hole and make it
truly round and fimooth within; when you
ufe it, you muft fet the Head againft your

D2 Breatt
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Breaft, and put the Point of the [quare Byre
Jinto the Hole yon. punch’d of would opery
and turning the Hapdle about, you with it
turn about the Shgnk of the. [quare Bore,
whole Edges cut away the hrregularitieS
of the Iron made in the Punching. Bpt yon
muft thruft or lean hard with your Breaft
againft the Head of the fguare Bore, that it
miay cut the fafter : And you muft be fure to
guide the fguare Bore truly ftraight forwards
in the Hole, left the Hole be wrought aflope
in the Iron.

®To open an Hole, is in Smith's Language, to
make the Hole wider.

¢ A Duffiail, is aFigure made in the form of a
Doves-tail, and is us'd by many other Handy-
crafts, aswell as Smiths, but moft efpecially
by Joyners, as I fhall fhew, when Icome to-

oymery. _

4 A Fack-file, isa broad File fomewhat thin o

both Edgesy and ftronger in the Middle.

The manner of making Molds to Caft Leaden-
Butlets in.

Infert the making of Buller molds, becaufe
there is fome fort of Work in them different
from what hath yet been taught. The Handles,
and the Heads are Forgd as other Work, but
the two concave Hemifphers, are firft Punch’d
with' a round ended Punch, of the fhape and al-
moft of the fize you intend the Bullet fhall-
Be. They muft be Punchd deep enotgh at the
Forge with a blood red heat 5 then are the Edges
of the ChapsFiled flat, firft with-a common File
the common way, but afterwards with an ufing
File as Workmen call it. The ufing File, is a
‘Tong and broad File, exaétly flat .on both its cut
fides, having a fquare Iron handle downopt at
_ one
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one end with an hole in it ; but the Handle is
not to hold it by when you ufe it, but the hole
in it to go over a pin you hang it upon, when
you do not ufe it. When you ufe it, you muft
lay it flat upon the Work bench, withits Handle,
from you, and you muft take care that it lies {o-
1id and fteady, left when you Work upon it, it
flip from yous; therefore you may ftrikea Nail
in at the hole in the Handle, a little way into
the Work bench, that you may draw it agaii,
when you have done with the ufing File, you may
drive ip a fimall Tack on each fide the 4fing File, to
keep it fteddy or you may Tack down two {mall
thin boards on either fide and rip them oft again
when you have done.  Your #fing File lying thus
ftraight and fteddy before you, lay the Chaps of
one half of the Mold flat upon the hither end of
the afing File, and holding your two Thumbs, and
youtr two Fore-fingers upon the Head of the
Mold, thtuft your Work hard down from you
the wliole length of the Ufing-file, then draw
your Work lightly back, and thruft it again hard
trom you; retire thefe thrufts thus, till upon the
Chaps of the Mp/d, you can fee no irregularities,
or the File-ftroaks of the common File left, fo
may you be fure that the Chaps of the Adold is
truly flat, Do the like by the other half of the
Mold.

Now you muft try whether gach of thefe con-
caves be' an exa& half-ronnd ; thus you may de-
fcribe an Arch a little more than a Semi-circle,
jult of the Diameter of the Buliet, upap the end
of a thin piece of Brafs-latin, draw a ftraight
Line through the Center, and the Arch on both
fides it, for the limits of the Semi-circle ; File
very curioufly all the Brafs away on the cnd, juft
to this Semi-circle, and juft to the Diametral-

D3 line,
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line, on either fide of the Semi-circle, fo have
you a convex Semi-circle: Put this convex Semi-
circle into the Concave Molds, if it fits them fo
as the Convex reaches juft the bottom of the
Molds, wheu its Shoulder touches juft the Ghaps
of the Mold, they are eacha true concave He-
mifphere. But if the Shaulder of the Convex
(that is, a Diametral-line prolong’d) rides upon
the Chaps of the Concave, and the bottom of
the Convex touch not the bottom of the Con-
cave, the Concave is Pugch’d too deep, and muft
have its Chaps rubb'd upon the Ufing-file again,
till it comply with the Convex. Then put into
the twq Concaves a round Buller, that will jufk
fill them both, and pinching the Heads of the
AMold clofe together ina Vice, with the Buller in
it, drill an hole thraugh both the handles of the
Joint. The reafon why the Buller is put into the
Mold is, becaufe the Chaps of the two Halves
fhould lie exa&tly upon one another, whilft the
hole for the Foim: isdrilling. Then fit a Rivet=
rin for this hole, and Rivet them together, but
not fo hard, but that the Mo/4 may open and fhug
pretty eafie, and yet go true. Then take the
Buller out, and File in cach half of the Head,
half arouad hole directly againft gne another foy
she a Gear, which two half Ioles, when the Mold
is fhut, will make one round hole,

You may now try with Clay, ar by cafting a
leaden Bullet'in it, whether it be exa&ly round
or no; for making a true round holeina thin
piece of Brafs, jult of the Circumferenceof the
Chaps, ‘Youmay try if the Caff-buller will juft pafs
thro’, and alfo fill that hole when the Byllet is
tuniid every way, which if it da, 'you may
conclude the Ad.ld is true. - This thin picce of
Brafs, witha round hold in ig, iscalld a Szer. -

lBugt
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But the infide wants cleanfing, for hitherto
itis only Punch’d. Therefore you muft provide
a b Buller-bore, with which you may bore the in-
fide of each half to clear it, Or it they be not
quite deep enough Punch'd, you may bore them
- deeper, Youmay bore them feverally, or toge-
ther, by putting the Bullet-bore into the Muld, fo
as the Shank may come through the Gear.

In this Se&ion you fee, firft the ufe of a Ufing-
fle, an Inftrument of grear ufe for a flat Filing ;
for by it you may make two pieces of Iron of
fomewhat confiderable breadth, fo true, that by
laying the two flat fides upon each other, they
thall draw up one another. It is much ufed by
Clock-makers, Watch-makers, Letter-mold-makers,
and indeed all others that frame Square-work on
Iron, Steel or Brafs. Secondly, the ufe of a
Bullet-bore, which though it be feldom us'd, yet
it may ferve not only for Bullet-molds, but for
other purpofes ; and by altering its fhape into an
Oblong, a Cone or Cilinder, youmay bore thefe
hollow Figures either for Alds, or fome other
accidental Ufes.

2 A Geat, is the hole through which the Met-
palruns into the mold. The Word is us'd by

~ moft Founders.

b The Bullet-bore, isa Shank of Steel, having a
Steel Globe or Bullet at one end, jult of your
intended Bullet fize. This Globplar end
muft he Hatch’d with a fine cut, by a File-
¢cutter, and Harden'd and Temperd. The
end of the Shank, this Globular Bore is
faltned to, muft be round and {o {mall, that
when the Bullet-bore Is in the mold, the Gear
will eafily receive it, The other end of the
Shank muft be ficted into the {quare Socket
of the Wimble, and have a Shoulder to it,

D3 to
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to ftop the Socket from fliding too far upon
the Shenk. From this Shoulder, the reft of
the Shank muft run Tapering dawn, tQ the
fmall end the' Bullet-bote is faftnedto. You
muft Work with it,"as you were taught to
Work with the Square-bore. o

Of Twifting of the Irons

AQQuare and flat Bars, “fometimes are by Smiths,

) Twifted for Ornament. It is very eafily done;
for after the Bar is Square or flag Forg’d (and if'
the curiofity of ‘your Work require it truly Fil'd)
you muft take a Flame-hear, ot if your Work be
{inall, buc Blood-red beat, and you may twiftjt
about, as much or as little as you pleafe, either
with the Tongs, Vice or Hand-vice, &c. ~

: Of Cafe-hardning.
Cdﬁ-bam’ning is fometimes usd by File-cutters,
S\ when they make courfe Files for Cheapnefs,
- and generally moft Rafps have formerly been miade
of Iron and Cafe-hardued, becaufe it makes the
qutfide of them hard. It is usd alfo by Gaun
iths, for Hardning their Barrels; and it is
for Zobacco-boxes, Cod-piece-buttont, Heads for
Walking-flazes, &c.  And in thefe Cafes, Work-
men to fet a greater value on them in the Bhyers
efteem, call them Steel-barrels, Steel-tobacco-boxes,
Steel-buttons , Steel-heads, &c. But Iyon ‘thus
hardned takes a better Polifh and keeps the Po-
lilh mucH longer and better, than if the Iron
were not Cafe bardyed. The manner of Cafe-
bardning is thus, Take Cow-born or Huof, dry it
thoroughly 1n an Oven, and then beat it to, Pow-
der, put about the fame quintity of Bay-Salt to it,
and mingle them together with ftale Chamberly,
or elfe White-wine-vinegar. Lay fome of this
mixture upon the Loam, made as you were
o S ‘ taught
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taught Numb.1. fol. 13. And cover your Iron 3]l
over withit; thenwrap the Loam about all, and
lay it upon the Hearth of the Forge to dry and
harden: When it is dry and hard, _Put it into
the Fire and blow up the Coals to it, till the
whole Lump have jufta Blood-red-heat, but no
higher, lclt the qualicy of your mixture burn
away and leave the [rop as foftas at firft, Then
take it qut and quench jt: Or, inftead of Loam,
youmay wrap it up-in Plate Iron, {0 as the mix-
ture. may touch every part of your Work, and
blaw the Coals tq if, as aforefaid.

Of feveral [foris of Steel in eommon ufe amomg
L Smiths.
T YHE difficulty of gerting good Steel makes
many Workmen (when by good hap they
light on it) commend that Country-Steel for
beff, from whence that Steel cam¢. Thus I
have found fome cry up Flemifb-feel, others Swe-
difb, Englifh, Spanifs, Venice, &c. But according
to my Obfervation and common Confent of the
molt ingenious Workmen, each Country pro-
duces almoft indifferently good and bad; yet
each Country doth not equally produce fuch Steel,
asis fic for every particular purpofe, as I fhall
fhew ‘you by and by. But the feveral forts of
Steel, that are in general ufe here in England,
are the Englifh, the Flemih, the Swedifh, the
Spanifh and the Venice-feel.
. The Englifh-freel is made in feveral places in
Englgnd, - as in Yorkfbire, Gloucefterfbire, Sufféex, the
Wild of Kent, &c. But the beft is made about
the Forreft of Dean, it breaks Fiery, withfome.
what a courfe Grain." But if it be ‘well wrought
and proves found, it makes good Edge-tools,
Files and Punches. It wil] work well at the Forge,
and take a good Heat, ~

The



58 SMITHING.

The Flemifh-freel is made in Germany, in the
Country of Stiermark and in the Land of Luyck:
From thence brought to Colen, and is brought
down the River Rbine to Dort, and other parts
of Holland and Flanders, fome in Bars and foms
in Gads, and is therefore by us call'd Flemifh-fecel.
and fometimes Gad-fecl. 1tis a tough fort of
Steel, and the only Steel us'd for Watch-fprings.
It is alfo good for Punches; File-cutters alfo
ufe it to make their Chiflels of, with which
they cat their Files. It breaks with a fine Grain,
works well at the Forge, and will take a weld-
ing Heat. ‘

I cannot learn that any Steel comes from Swe-
den, but from Dantzick comes fome which is
call'd Swedifh-ffeel: Itis much of the fame Qua-
ity and Finefs with Flemifb-teel.

The Spanifb-ffeel is made about Biftey. It is
a fine fort of Steel, but fomeof it is very dif-
ficult to work at the Forge, becaufe it will not
take a good Heat 5 and it fometimes proves very
unfound, as not being well carried, thatis well
wrought. It is too quick (as Workmen call it)
that Is, too brittle for Springs or Punches, but
makes good fine Edg'd-tools.

Venice-fteel is much like Spanifh-feel, but much
finer, and Works fomewhat better at the
Forge. It is usd for Razors, Chirurgion’s In-
ftruments, Gravers, &' Becaufe it will come
to a fine and thin Edge. Razor makers gene-
rally clap a fmall Bar of Venmsce-ffec/ between
two fmall Bars of Flemifh-ffeel, and fo Work
or Weld them together, to ftrengthen the
back of the Razor, and keep it from crack-
ing,

There
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There is another fort of Steel, of higher com-
mendations than any of the forgoing forts: It
is call'd Damafcus-fteel; °tis very rare that any
comes into England unwrought, but the Turkifh-
Cymeters are generally made of it. It is moft
difficult of any Steel to Work at the Forge, for
you fhall fcarce be able to ftrike upon a Blood-
heat, but it will Red-fear; infomuch that thefe
Cymeters are, by -many Workmen, thought to
be caft Steel. But when it is wrought, it takes the
fineft and keeps the ftrongeft Edge of any other
Steel. Workmen fet almoft an ineftimable va-
lue upon it to make Punches, Cold-punches, &-e.
of. 'We cannot learn wherg it is made, and yet
as Iam inform’d, the Honourable Mr. Boy/ hath
been very careful and induftrious in that en-
quiry; giving it in particular charge to fome
Travellers to Damafcus, to bring home an Ac-
count of it: But when they came thither they
heard of none made there, but were fent about
so Miles into the Country and then they were
told about 50 Miles farther than that : So that”
no certain Account could be gain’d where it is
made. Kirman towards the Ocean affords ve-
ry fine Steel, of which they make Weapons
highly priz’d ; for a Cyméter of that Steel, will
cut through an Helmet with an eafie blow. Geog.
Reét, fol. 279, '

The Rule to know good Steel by. .

BReak a little piece-of the end of thg¢ Rod,
and obferve how it breaks; for good Steel
breaks fhort of all Gray, like froft work Silver,
But in the breaking of the bad you will find
fome veins of Iron fhining and doubling in the

Steel. 5

of
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 Of Nealing of Stecl.

Y Y Aving chofe your Steel and forgd it to your

A intended fhape, if you are either to File
Engrave or to Punch upon. it, you ought to
Neal it firlt; becaufe it will make it fofter and
confequently work eafier. The common way
is to give it a Blood-red-beat in the Fire, then
take it out, and let it cool of it fEIf,

There are fome pretenders to know how to
make Steel as foft as Lead; but fo oft as my
Curiofity has prompted me to try their pretene
ded Proceffes, o oft have they fail'd me; and
not only me, but fome others, careful Obfer.
vers. But the way they moft boaft of, is the
often heating the Iron or Steel in red-hot Lead,
and letting it cool of it felf with the Lead. [
have many times try’d this without any other
fuccefs, than that it does make Iron or Steel as
foft asif it were well Neal'd the commen way,
but no fofter : And could it be otherwife, the
{mall Iren Ladles, that Lettef-founders ufe to
the cafting of Printing- Letters, would be very
foft indeed ; for their Iron Ladles are kept con-
ftantly Month after Month in melting Mettal,
whereof the main Body is Lead, and when they
caft fmall Letters, they keep their Mettal red-
hot ;5 and I have known them many times left in
the Mettal and cool with it, as the Fire has gone
out of it felf; but yet the Iron Ladles have
been no fofter , than if they had been well
Neald the common way. But perhaps thefe
Pretenders mean the Iron or Steel fhall be as foft
as Lead, when the Iron or Steel is red-hot ; if
fo, we may thank them for nothing,

But



SMITHING. &1
But that which midkes Steel a very fmall matter
fofter than the common way of Nealing is, by
covering Steel with a courfe Powder of Cow-
Horns, or Hoofs, or Rams-Horns, and fo in-
clofing it ina Loam: Then put the whole Lump
into a Wooden Fire to heat red-hot and let it
lie in the Fire till the Fire go outof it felf, and
the Stecl cool with the Fire.

Of Hardning and Tempering Steel.
\Nuglfh, Flemifh and Swedifl-ffeel, muft have
a pretty high heat given them, and then
fuddenly quench in Water to make them very
hard 5 but Spanifh and Venice-ffee/ will need but a
Blood-red-heat, and then when they are quench d
in Water, will be very hard. If your Steel he
too hard, that is to brittle, and it be an edg’d
or pointed Inftrument you make, the edge or
point will be very fubjet to break 5 orif it be a
Spring, it will not bow, but with the leaft bend-
ing it will fnap aflunder : Therefore you muft
let it down (as Smiths fay) thatis, make it fofter,
by tempering it: The manner is thus, take a
piece of Grin-ftone or Whet-ftone and.rub hard
upon your Work to take the black Scurf off it,
and brighten it ; then let icheat in the Fire, and
as it grows hotter you will fee the Colour change
by degrees, coming to.a light. goldith Colour,
then to a dark goldifi Colour, and at laftto a-
blew Colour ; choofe which of thefe Colours your
Work requires, and then quench it fuddenly in
Water. The light goldifh Colour is_for Files,
Cold-chiffels and Punches, that Punch into Iron
and Steel: The dark goldith Colour for Punches
to ufe on Brafs, and generally for moft Edge-
tools: The blew Colour gives the Temper to
Springs-in-general, and is alfo us’d to Beautifie
bath Iren and Steel; but then Workmen fome-
tumes
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times grind Indico and Sallad-oyl together, afid
rib that mixture upon it, witha woollen Rag;
while it is heating, and let it cool of it felf.

There is another fort of Harduing, call'd Ham-
mer-bardning, 1t is moft us'd on Iron or Steel
Plates, for Dripping pans, Saws, Straight-Rutlers;
&c. It is perform’d only, with well Hammering
of the Plates, which both fmooths them, and
beats the Mettal firmer into its own Body, and
fomewhat hardens it.

The manner of Forging Steel, either for
Edge-tools, Punches, Springs, @& Is (the feve-
ral {hapes confider'd) the fame with torging Iron
Only this general Rule obferve, from an old.
Englifh Verfe us’d among Smiths, when they Forge
Edge-tools,

He that will a good Edge win,
Muft Forge thick and Grind thin,

The End of Smithing.

MECH 4
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MECHANICK EXERCISES;
O R,
The Do&trine of Handy-Works

Fhe drt of JOINERY.

Definition.

OINERY, isan Art Mannal, whereby feves

val Pieces of Wood are [o fitted and join'd roge-
ther by Straight-line, Squares, Miters or any
Bevely that they [hall feem one intire Piece,

Explanation.

By Straight-Lines 1 mean that which in Joy-
rier’s Language is calld a Joint, That is, two
Pieces of Wood are Shot (that is Flained,) or
elfe they are Pared, that is, the irregularities
that hinder the clofing of the two Pieces are cut
off with a Pairing-chiffel. They are Shot or
Pared (as Ifaid) fo exadtly ftraight, that when
they are fet upon one another, light fhall not be
difcern'd betwixt them, This they call Shoot-
ing of a Joint, or Paring to a Joint, becaufe
thefe two Pieces aré with Glew commonly join'd
together, either to make a Board broad enough
for their purpofe, or to * Clamp one piece of
Woeod to the end of another piece of Wood to
keep it from Cafting or Warping,

By

-
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By Squares, 1 mean the making of Frames, eis
ther for Door-cafes or fuch like, which is the
Framing of two pieces of Wood athwart two
other pieces of Wood, fo as the four Angles of
the Frame may comply with the Squere mar-
ked D. ,

By Miters are meant the joining of two pieces
of Wood, fo as the Joint makes half & Square,
and does comply with the Miter:/guare mar-
ked E. ,

- By a Bewvei is meant any other Angle: As
Frames that may be made of Pentagon, Hexagony
Odtagon, &c. Figures,

§ 1. The Names of Foyners Tuols deferib’d, ir
Plate IV.

4 A Work-bench. 4 The HookK init, tolay
Boards or other b Stuft” flat againft, whilft

they are ¢ Trying or Plaining. ¢ The Bench-
Screw (on its hither fide) to Screw Boards in,
whilft the Edges of them are Plaining or 4 Shoot-
ing 5 and then the other edge of the Board is fet
upon a Pin or Fins (if the Board be fo long as to
reach the other Leg) put into the Holes marked
asaaadown the Legs of the Bench; which
Pin or Pins may beremoved into the higher or
lower holes, as the breadth of the Board fhallre-
quire: So then, the Bench-fcrew keeps the Board
clofe to the edge of the Bench, and the Pins in
the Legs keep 1t toits height, that it may ftand
fteddy whilft the other edge is working upon :
For in ‘the Shooting of a Joint, if the Board
keeps not its exact pofition, but fhakes or'trem-
bles under the Plain, your Joint will very hardly
be truly ftraight. 4 The Hold-faft, let pretty
loofe into round holes marked b bbb b b; in the
Bench: Its Office is to keep the Work faft upor
the Bench, whilft you either Saw, TennMant,
Aor—
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Mottefs, or fometimes Plain upon it, &e. It per-
forms thi¢ Office with the knock of an Hawmmer,
or Mallet, upon the bead of it ; fot the Beak of it
being made crooked downwards, the end of the
Beak falling tipon the flat of the Bench, keeps the
head of the Hold-faff above the flat of the Bench,
and the bole in the Bemch the Shank is Jet into being
bored ftraight down, and wide enough to let the
Hold-faft play alittle,the bead of the Hold-faft being
knockt, the point of the Beak throws the Shank
a-flope in the hole in the Bemch, and prefles its
back-fide hard againft the edge of the kole on the
upper Superficies of the Besch, and its fore-fide
hard againft the oppetfite fide of the under Super-
ficies of the Bench,and fo by the point of the Beak,
the Shank of the Hvld-faft is wedged between the
up{)er edge, and its opperfite edge of the round
hole in the Bemech. Sometimes a douvble Screw is
fixed to the fide of the Bemch, asate; or fome-
times its farther Cheek is laid an edge upon the
flat of the Bemch, and faftned with an Hold-faf,
or, fometimes, two on the Bench. e A Mallet.

§.2. BBBBBBB Plins of feveral Sorts : as,

Br1. Fore Plain. a4 The Tote. b The Mouth,

{ ‘ ¢ The Wedge. d The Iron. e The Soles
f The Fore-end. g The Britch. f g b The Srock.
All together A4 Plane. It is called the Fere Plane
becaufe it is ufed before you come to work either
with the Smoorh Plane, or with the Foynter. The
edge of its Iron is not ground ypon the fraight, as
the Smooth Plame, and the Foymeer are, but rifes
with a Convex-Arch in the middle of it; for its
Office being to prepare the Stoff for either the
Smoothing Plane, or the Toynter, Workmen fetthe
edge of it ¢ Rgnker than the edge cither of the
Smoothing Plane, or the Foymrer ; and fhould the
Iron of the Plame be ground to a ftraight edge,

E and
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and it be fet never fo little Ranker on one end of
the edge than on the other, the Ranker end would
( bearing as then upon a point ) in working, dig
Gutters on the Surface of the St#ff , but this Iron
( being ground to a Convex-Arch ) though it
fhould be fet a little Ranker on one end of its edge
than on the other, would not make Gutters on
the Surface of the Stuff, but ( at the moft )
little hollow dawks on the Stuff, and that more
or lefs, according as the Plane is ground more or
lefs Arching. Nor is it the Office of this Plane to
{mooth the Stff, but only (as1faid) to prepare
it, thatis, to take oft the irregular Rifings, whe-
ther on the fides, or in the middle, and therefore
it is fet fomewhat Ranker, that it may take the
Irregularities the fooner off the St#f, that the
Smoothing Plane, or the Foynter, may afterwards
the eafier work it 7ry. The manner of Trying
fhall be taught, when I come to Treat of the ufe
of the Rule.

You muit note, that as I told yon in Smithing,
Num. 1. fol. 14, 15, 16. it was the Office of the
courfe tooth’d File to take off the prominent Irregu-
larities the Hammer madeinthe Forging, &c. and
that you were not to file them more away than
you need, fo the fame Caution is to be given you
in the ufing of this fore Plane in Foymery, for the
reafon there alledged in Swirhing, whether, toa-
void Repetition, I refer you; only with this Con-
fideration, that there Iron, or Steel, was the mat-
ter wrought upon, and there a courfe File the Tool,
but now ##0d is the matter, and a Courfe, or Fore-
Plane, the Togl.

§.3 Of fetting the Iron.
Hen you fet the Iron of the Fore-Plane, con-
fider the Stuff youare to work upon, wiz.
Whether it be bard or foft, or Curling, as Joyners
call
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“call Crofs grain'd Stuff = 1f it be bard or curling. you
muft not fer the Ironm veay rank, becaufe a Mans
ftrength will not cut deep into hard #od 5 and if
it be not hard #ood, but curling, or knotty, and the
Iron Rank-fer, you may indeed work with ic till
you come to fome Knot, or Curl, but then you
may either tear your Stuff, or breakthe edge of
your lron ; therefore you may perceive a reafon to
(et the Iron fine for curling, and knorty Stuff.

But if you ask me how rank your Irom ought to
be fet ? Ianfwer, If your Wood be fof7, and your
Stuff free, and frowy, that is, evenly temper'd all
the way, youmay fet the Iron to take a fhaving off
the thicknefs of an old coined Shilling, but fcarce
thicker; whereas, if your Stuff be bard, or curling,
or knotty, you fhall {carce be able to take a fha-
ving off the thicknefs of an old Groat. Therefore
you muft examine the Temper of your Srff, by
eafy Trials, how the Plane will work upon it,
and fer your Iron accordingly. And obferve this
as a General Rule, that the Iros of the Fore-Plane
is, for the firft working with it, to be fer as rank
as you can make good work with ; and that for
fpeed fake.

If your Jron be fet too rank, knock with an Ham-
mer upon the Britch of the Stock , and afterwards
upon the Wedges; for this knocking upon the
Britch , if you knock hard enough, ’twill raife the
Iron a little, and fer it fire 5 if you kneck not hard
enough, you muft knock again, till the fron do
rife 3 but if you knock too hard, it will raife the
Iron fo much, thatits edge will rife above the Sole
into the Meuth of the Stock, and confequently not
touch the Stuff: Therefore you muft knock foftly
at firft, till, by trials, you find the Fron rifes to a
convenient fimenefs, But as this knocking on the
Britch raifes the Irom, {0 it alfo raifes and loofens
the fedge ; therefore ( as aforefuid) whenever

E 2 you
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you knock upon the Brirch, you muft alfo knock
upon the Wedge, to foften the Iron again.

If you haveraifed the edge of the Iron too fine,
you muft knock foftly upon the head of the fron,
and then again upon the mzdge, and this you may
fometimes do feveral times, till you fit your Iron
to a convenient finenefs.

When you have occafion to take your Iros out
of the Srock torub it, thatis, to wher it, you may
knock pretty {mart Blows upon the Srock, be-
tween the Mouth and the Fore-end, to loofen the
Wedge, and confequently the Iron.

Thefe ways of ferting, are ufed to all other
Planes, as well as Fore-planes.

In the ufing of this, and indeced, all othet
Planes, you muft begin at the hinder end of the
Styff, the Grain of the Wood lying along the
length of the Bench, and Plane forward, till you
come to the fore-end, unlefs the Stuff proves
Crofi-graind, in any part of its length; for then
you muft turn your Sruff to Plane it the contrary
way, fo faras it runs Crofssgrain’d, and in Planes
ing, you muft, at once, lean pretty hard upon the
Plawe, and alfo thruft it very hard forwards, not
letting the Plane totter to, or from you-wards, -
till you have made a Stroak the whole length of
the Stoff.  And this fometimes, if your Stuff be
long, will require your making two or three fteps
forwards, €er you come to the fore-end of the
Stuff : Butif it do, you muft come back, and be-
gin again at the farther end, by the fide of the
taft plan’d Stroak, and fo continue your feveral
lays of Planeing, till the whole upfide of the Szuff
be planed.

And if the 82#ff be broad you are to Plane up-
on, and it warp a little with the Grain, or be any
ways crooked in the breadth, you muft then turn
the Grain athwart the Wor k-bench, and Plane upon

the



Hosted by Google



&L
mmuuuu|umml|uumn|nnumﬂnl'b‘m"agi

T i

IMEHEHILY Mll II\I
LR

_ .mIIlIIllll"’lllllllllllllll I




FOINERTY. 69
the Crofi-grain.  For, if your work be hollow in
the middle, you muft Plane both the Bearing
fides thinner, till shey comec to a 7ry with the
middle. Then turn the other fide of your work,
and working fHll Crofi-grain’d, work away the
middle, till it come Zry with the two fides.

This way of Crofs-grain'd working, is, by Work-
men, called Traverfing. '

Thus have you, in general, the nfe of all the
other Plames : But the nfe of thofe Plunes, that
are defigned for other particular purpofes, T fhall
fhew, asthey comein Order,

§. 4. Of the Foymer. B. 2.
He Foynter is made fomewhat longer than
the Fore-plane, and hath its Sele perfectly
ftraight from end to end. {ts Office is to follow
the Fore-plane, and to fhoes an edge periedly
ftraight, and not only an edge, but alo 2 Board
of any thicknefs; cfpecially when a Foymr is 10
be fher. Therefore the Hand mult be caryied
along the whole length, with an equal bearing
weight, and fo exa@ly even, and upright to the
edges of the Board, that neither fide of the
Plane encline either inward or outwards, but that
the whole breadth be exactly fquare on both ics
fides 5 fuppofing its fides ftraight : fo will two
edges of two Boards, when thus fhor, ke fo ex-
aély flat and fquare upon one another, that light
will not be difcerned betwixt them. But yet it
is counted a piece of good Workmanfhip in a
“Foyner, to have the Craft of bearing his Hand fo
curioufly even, the whole length of a long Board ;
and yet it is butafleight to thofe, Practice hath
inur’d the Hand to. The Foymer is alfo ufed to
Try Tables with, ( large or finall) or other fuch
broad Work 5 and then Fopners work, as well up-
on the Traverfe with it, as with the Grain of the
E 3 Woad,
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Wood, and alfo Angularly, or Corner-wife, that
they may be the more affur'd of the flatnefs of
their Work. . -

Its ron mult be fer very fime, {0 fine, that when
you wink with one Eye, and fet that end the
ftraight fide of the Irom is next to the other Eye,
there appears a little above an hairs breadth of
the edge above the Superficies of the fole of the
Planc, and the length of the edge muft lie perfect-
ly ftraight with the flat breadth of the fole of the
Plane . For the Iron being then well wedgd up,
and you working with the Plawe thus fer, have the
greater allurance that the Irom cannot run too
deep into the Stuff, and confequently you have
the lefs danger that the Foyms is wrought out of
ftraight.

§. 5. The Ufe of the Strike-block.

He Strike-block marked B 3. is a Plane fhorter
than the Foynter, having its fole made exa&-

1y flat, and ftraight, and is ufed for the fhooting
of a fhort Foynr 5 becaufe it is more handy than
the long Foynter. It isalfo ufed for the framing,
and fitting the Joynts of Mirers and Bewels 5 but
then it is ufed in a different manner from other
Planes : For if the Miter and Bewel you are to fit
be {iall, you muft hold it very fteddy in your
left hand, with the fofe of it upwards, and its
tore-end towards your right hand : and you muft
hold your work in your right hand very fteddy :
Then apply the fawn Miter, or fawn Bewvel at the
end of your Stsff, tothe fore-end of the Srrike-
tlock, and fo thruft it hard and upright forwards,
tll it pafs over the edge of the Irom, {0 fhall the
cdge of the Irem, with feveral of thefe thrufts
continued, cut, or plane off your f«ff the rough-
nefs that the Teeth of your Saw made: But if
your wark be {0 big that you cannot well weild
‘ it
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it in your right hand, you muft fet the cnd of
your work in the Bench-fcrerv, and Plane upen it
with a fmoothing Plane.

§.6. The Ufe of the Smoothing-Plane.

THe Smoothing-plane marked B 4. muft have jts
Iron fet very fine, becaufe its Office is to
fmoothen the work from thof: Irregularities the
Fore-plane made.

§. 7. The Ufe of the Rabbet-Plane.

He Rabbet-plane marked B . is to cut part of
the upper edge of a Board, or other Stuff,
ftraight, that is, Iquare down into the Board,
that the edge of another Board alfo cut down in
the fame manner, may fit and join into the Square
of the firft Board thus cut away: And when two
Boards are thus lappes on the edges over one an-
other; this lapping over is called Rabberting.

The Rabbet-plane is alfo fometimes ufed to ftrike
a Fuciain a piece of Molding 5 as fhall be thewed
in its proper place.

The fides of the Iron are not inclofed in the
Stock of this Plane, as the fore-going Plawes arc,
but the Iom is full as broad as the ffock is thick,
that the very Angles of the edge of the Iron may
not be born off the Stuff, to hinder the ftraight
and fquare cutting it down : Nor doth it deli-
ver its fhaving at a Mouth on the top of the
Stock as the other Planes do: But it hath its
Mouth on the fides of the Plane, and delivers its
fhavings there. Its lrom is commonly about an
Inch broad.

§. 8. The Ue of the Plow.
He Plosy marked B6S. is a narrow Rabbet-
plane, with fome Additions toit: iz, two
fquare Sraves, marked 24 (yet fome of them
E 4 have
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have the upper edges of them rounded offfor the
better compliance with the Hand ) Thefe Stawes
are let ftiff’ through two fquare Mortefles in the
Stock, marked b b, They are about feven or eight
Inches long, and ftand ftraight and {quare on the
farther fide of the Srock; and thefe two Staves
have fhoulders on the hither {ide of the Srock,
reaching down to the wooden fole of the Plane,
( for there is alfo an fron fole belonging to the
Plow.) To the bottom of thefe two Shoulders is,
Rivitted with Iron Rivets, a Fence (as Workmen
callit ) which comes clofe under the #ooden fole,
and its depth reaches below the Zron fole about
half an Inch: Becaufe the Iron of the Plow is ve-
ry narrow, and the fides of it towards the bot-
tom are not to be inclofed in the Stock, for the
fame reafon that was given inthe Rabber-plane
therefore upon the Stock is let in, and ftrongly
nailed an Iron Plate of the thicknefs of the Plow-
Tron, for Wood of that breadth will not be ftrong
enough to endure the force: the lower end of the
Plow-Iron is put to: This Iron-Plate is almoft of
the fame thicknefs that the breadth of a Plow-
Tronis. Joyners have feveral Plows, for feveral
widths of Grooves.

The Office of the Plow is, to plow anarrow
fquare Grorve on the edge of a Board ; which is
thus performd. “The Board is fet an edge with
one cnd in the Bench-forew. and itsother edge
apon a Pin, or Pins, putinto a Hole, or Holes
in the Leg, or Legs of the Bench, fuch an Hole,
or Holes, as will, moft conveniently for height,
fit the breadth of the Board: Then the Fence of
the Plew is fet to that Diftance off the [ron-Plate
of the Plow, thar you intend the Groove fhall lie
off the edne of the Board: As if you would have
¢l Greooe tiv half an Inch off the Board, then the
reo fhevss wolt, with the Maller, be knocked

through
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through the Mortefles in the Stock, till the Fence
ftands half an Inch oft the Iron-Plate ; and if the
Staves are fitted fHff enough in the Mortefs of
the Stock, it will keep at that Diftance whilft
you Plow the Groove : For the Fence ( lying low-
er than the Iron of the Plane) when you fet the
Iron of the Plow upon the edge of the Board,
will lie flat againft the farther edge of the Board,
and fo keep the Ion of the Plow all the length
of the Board at the famc Diftance, f:om the
edge of the Board that the Jren of the Plow
hath from the Femce. Thercfore your Plow being
thus fitted, plow the Groove as you work with
other Planes, only as you laid hold on the Srock
of other Planes when you ufe them, now you muft
lay hold of the two faves and their fhoulders,
and fo thruft your Plow forwards, till your Groove
be made to your depth.

If the Stawes go not ftiff enough in the Mortefs
of the Stock, you muft ftiffen them, by knocking
a little wooden Wedge between the Staves and
their Mortefles.

§. 9. Of Molding-Planes.

THere are feveral other Planes in ufe amongft
Joyners, called Molding-planes 5 as,the Round,

the Holiow, the Ogee, the Smipes-bill, the Rabbet-
plane, the Grooving-plane, &c.  And of thefe they
have feveral forts, wzx. from half a quarter
of an Inch, to an Inchand a half. They are
ufed as other Planes are. In the Planeing of Stuff]
you muft ufe Planes whofe Iroms have different
Mountings ; and that according to the hardnefs,
or foftnefs of the Wood, you are to work upon :
For if the Wood be hard, the Ior» muft ftand
more apright than it nced do, if the Wood be
foft: For foft Wood, as Deal, Pear-tree, Maple,
&c, The Iren is fot to make an Angle of 45 De-
' grees,
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grees, with the So/e of the Plane: But ifit be ve-
ry hard Wood you are to Plane upon, as Box,
Ebony, LignamVite, &c. It is fet to 8o Degrees,
and fometimes quite upright: So that thefe hard
Woods, are, indeed, more properly faid to be
Scraped, than Planed.

But before you come to ufe your Planec, you
muft know how to grind, and whet them, for
they are not fo fitted when they are bought, but
every Workman accomodates them to this pur-
pofe, as if it be an hard Wood he is to work on,
he grinds his Bafil to a more obtufe Angle, than
he would do for foft Wood.

The Bafil, or Angle, an Iron is ground t,, to
work on foft Wood is about 12 Degrees, «1d for
hard Wood about 18, or 20 Degrees. \.lere
note, That the more acute, or thinner the Bafil is,
the better and {moother the oz cuts; and the
more obtufe and thicker, the ftronger the Edge
is to work upon hard Work, .

S. 10. Of Grinding and Whetting the Irom,
and other Edge-Tools.

% Hen you grind your Iron, place your two
Thumbs under the Ion, and your Fingers

of both Hauds upon the Iron, and fo clap down
your Iron to the Stone, holding it to that Angle
with the Stone you intend the Bafi! fhall have :
Keep the Fon in this Pofture, without either
mounting, or finking its ends all the while the
Stome is turning about ; and when you lift the
Tron off the Srome, to fee if it be ground to your
Mind; if it be not, you muft be fure you place
the Iron again in the fame Pofition on the Szone
it had before ; for elfe you will make a double
Bafil on your Iron: But if it be truc fet on the
Stome, and fteddily kept to that Pofition, your
Bafil will be Hollow, and the {fmaller your Grind-

[tone
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ftome is, the hollower it will be. You may know
when it is well Ground, by the evennefs, and en-
tirenefs of the Edge all the way.

Having ground your Iros, you muft fmoothen
the edge finer with a good Whet-ffome. Thus,
hold the edge of your Iron upwards in your left
Hand, and your Whet-fone in your right, and
having firft {pit upon your Stone to wet it, ap-
ply it to the Bafil of your fron, in fuch a Pofition,
that it may bear upon the whole breadth of
the Bafil; and fo working the Stome over the
B.fil, you will quickly wear the courfer grating
of the Grind-ffone off the edge on that fide : Then
turn the flat fide of the Irom, and apply the
Stone flat to it, till you have worn off the courfe
gratings of the Grind-ffone, on that fide too.

Joiners often grind their Iroms upon a flat
Grind-ftore alfo: And then they hold the Iros al-
fo in their Hands, in the fame Pofture as if it
were to be ground on the Round Grind-fone :
Yet then inftead of keeping the Iros on one
place of the Stome, they thruft it hard ftraight
torwards, almoft the length of the Stome, and
draw it lightlier ftraight back again, keeping it
all the while at the fame Angle with the Su-
perficies of the Stoze 5 and then imoothen its edge
with the Wbet-ffone, as if it had been ground
upon the round Grind-ffone. And this they do fo
otten, till they have rubbed the hollownefs of the
Bafil to a flat, and then they grind it again upon
the round Grind-ftone.

This Order and Manner of Setting, Grinding
and Smoothing a Bafil and Edge, is alfo ufed in all
other Edge-tools Foiners ufe.

L]

S 10,
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§. 10. Of Chiflels of feveral Sorts.
And firft of Formers.

YOrmers marked C 1, C 3. are of feveral fizes.
They are called Formers, becaufe they are
ufed before the ‘paring Chiffél, even as the fire
Plane is ufed before the fwoathing Plane. The
Steff you are to work upon being firft feribed,
(as L fhall fhew in its proper place) youmuft
{et the edge of the Former, alittle without the
fcribed Stroak. with its Bafil outwards, that it
may break, and fhoulder off the Chips from your
Work, as the Edge cutsit. And you muft bear
the Helve of the Former a little inwards over
the Stuff, that the Former do not at firft cut
ftraight down, but a little outwards : For, fhould
you venture to cut ftraight down at the firft,
you might with a megligent, or unluckly knock
with the Maller, drive the edge of the Former
under the work. and fo cut, before you are a-
ware, more off the under fide than the upper
fide of your Work, and fo ( perchance) fpoil
it. Therefore you may make feveral Cuttings,
tocut it ftraight down by little and litcle, till
your Work is made ready for the paring Chif~
fel. When it is ufed, the Helve of it is knockt
upon with a Maller, to drive the edge into the

S nﬁf

§. 1. Of rhe Paring-Chiflel.

He Paring-Chiffel marked C 2. muft have a
T very fine and {fmooth edge : Its Office is
to follow the Foraner, and to pare oft; and fmoothen,
the Irregularities the Former made.

It is not knockt upon with the Maller, but the
Blade®is clafped upon the out-fide of the hin-
dermoft Joints of the fore and little Fingers,
by the clutched infide of the middie and third

) Fingers
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Fingers of the right Hand, and o its edge being
fet upon the [cribed Jine, and the top of the
Helve placed againft the hollow of the infide of
the right fhoulder, with prefling the fhoulder hard
upon the Helve, the edge cuts and pares away
the Irregularities,

This way of handling, may feem a Prepofter-
ous Pofture to manage an Iron Tool in, and yet
the reafon of the Original Contriver of this Po-
fture is to be approved ; For, fhould Workmen
hold the Blade of the Paring-Chiffel in their whole
Hand, they muft either hold their Hand pretty
near the Helve, where they cannot well manage
the Tool, or they muft hold it pretty near the
edge, where the outfide of the Fingers will hide
the feribed line they are to pare in. But this Po-
fture, all Workmen are at firft taught, and Pra-
&ice doth fo inure them to it, that if they would,
they could not well leave it.

§. 12. Of the Skew-Former.
THe Skesw-Former marked C 4. is feldom ufed
by Joiners, but for cleanfing acute Angles,
with its acute Angle on its edge , where the
Angles of other Chiffels will not fo well come.

§. 13. Of the Mortefs-Chiflel.

THe Mortefs-Chiffel marked C 5. is a narrow

Chiffel, but hath its Blade much thicker, and
confequently ftronger ( that it may endure the
heavier blows with the Maller ) than other Chif~
fels have, fo that in grinding it to an edge, it is
ground to a very broad Bafil as youmay lee in
the Figure. Its Office is to cut deep fquare holes,
called Morteffes, in a piece of Wood. Joinets ufe
them of feveral Breadths according as the
Breadths of their Morselfes may require.

§ 14,
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§. 14. Of the Gouge.
THe Gouge marked C6. Is a Chiffel havmg a
round edge, for the cutting fuch Wood as is
to be Rounded, or Hollowed.
Thefe {everal forts of Chiffels Joiners have of
feveral Sizes, that they may be accommodated to
do feveral Sizes of Work.

MEC H 4-.
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MECHANICK EXERCISES; -
O-R,
The Doctrine of Handy-Works

* Continued in the Art o JOINERY.

§.15: Of the Square, and its Ufe.

HE Sguare, marked D, is two adjunt
Sides of a Geometrical Square. & The
Handle. b The Tongue. ¢ The Outer
Square. d The Inner Square. For Joiner's
ufe, it is made of two pieces of Wood, the one
about an Inch thick, and the other about a quar-
ter of an Inch thick : Thefe two pieces are feve-
rally fhot exactly ftraight, and have each of their
Sides parallel to each of their own Sides. The
thick Piece (called the Handle ) hath a Mortefs
in it, as long within a quarter of an Inch, as the
thin piece (called the Tongue) is broad. and
ftifly fo wide, as to contain the thicknefs i 'the
Tongue. The Tongue is faftned into the Mortefs
of the Handle with Glew and wooden Pins, fo
as the two outer fides (and then confequently
the twoinner fides) may ftand at right Angles
with one another.
The Reafon why the Handle is fo much thicker
than the Tongue, is, becaufe the Handle fhould
on either fide become a Fence to the Tongue.

And
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And the reafon why the Tongue hath not ite
whole breadth let into the end of the Handle is,
becaufe they may with lefs care ftrike a line by
the fide of a thin than a thick piece: For if in-
ftead of holding the Hand upright when they
ftrike a Line, they fhould hold it never fo littie
inwards, the fhank of a Pricker falling againft
the top edge of the Handle, would throw the
Point of a Pricker farther out than a thin Piece
would : To avoid which Inconvenience, ‘the
Tongue is left about half an Inch out of the end
of the Handle. ‘

Another Reafon is. That if with often ftriking
the Pricker againft the Tongue it becomes rag-
ged, oruneven, they can with lefs trouble Plane
itagain when the Stuff is all the way of an e-
qual ftrength, than they can, if Crofs grain’d
Shoulders be added to any part of it.

Its ufe is for the ftriking of Lines fquare ei-
ther to other Lines, or to ftraight fides, and to
try the fquarenefs of their Work by ; As if they
would ftrike a Line fquare to a fide they have
already fhot: They apply the infide of the Hana
dle clofe to the fide fhot, and lay the Tongue flat
upon the Work, than by the outerfide of the
Tongue, they draw with a Pricker a ftraight
Line : This is called Swriking, or drawing of s
Square. Or, if they would Try the fquarenefs of
a Piece of Stuff thot on two adjoining fides, they
apply the infides of the Handle and Tongue to
the outfides of the Stuff, and if the outfides of the
Stuff do all the way agree in Line with the in-
fides of the Square, itis true Square. Or if they
would try the inward fquarenefs of Work, they
apply the two outfides of the Square to the in«
fides of the Work.

5’- 160
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§. 16, The manner of Plaining and Trying a piecs
of Stuff-giare. \
{ X7 E will take, for Example, a Piece of Stuff
¥ called a Quarter, which is commonly two
Inches thick, four Inches broad, and feven Foot
long. To plane this Square, lay one of its broad
Sides upon the Bench, with one of its ends fhov'd
pretty hard into the Teeth of the Bench-hook,
that it may lie the fteddier. Then with the
Fore-Plane, as you were taught, § 2. Nimb. 2.
Plane off the roughnefs the Saw made at the Pit,
and work that fide of the Quarter as ftreight in
1ts length and breadth as you can with the Fore-
Plane ; which you may give a pretty good guefs
at, if the edge of the Iron have born all the way
upon the Work, yet you may try by taking up
your Work, and applying one end of it to one
Eye, whillt you wink with the other, and obferve
if any Hollow, or Dawks be in the length 5 if
not, you may conclude it pretty true: For the
Work thus held, the Eye will difcern pretty near~
ly. Or, for more certainty, you may apply the
edge of the two.foot Rule, or rather a Rule fhot
the full length of the Quarter to your Work, and
if it agree all the way with the Rule, you may
conclude it is ftraight in length. But if you find
it not ftraight, you muft fll with the Fore-Plane
work off thofe Rilfings that bear the edge of the
Rule off any part of “the Stuff: Then try if the
Breadth be pretty ftraight ; if it be, ( the Dawks
the roughnefs the Fore-plane made excepted ) the
firft office of the Fore-plane is perform’d : If it
be not, you muft ftraighten the Breadth as you
did the Length. , o
But tho’ this Quarter be thus plained ftraight
in length and breadth, yet becaufe the Iron of the
Fore-plane for its firlt working the Stoff is fet
E Rank,
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Rank, and therefore makes great Dawks in the
Stuff, you muit fet the Iron of your Fore-plane
finer, ds you were taught, §. 3. Numb. 2. and
with it then work down even almoft to the bot-
tom of thofe Dawks : then try it again, as be-
fore, and if you find it try all the way, you may,
with the Jointer, or Smoothing-plaite, but rather
with the Jointer, go over it again, to work out
the irregularities of the fine Fore plane: For the
Iron of the Fore-plane being ground to a Rifing
in the middle, as has been fhew'd, §. 2. Numb. 2.
though it be very fine fet, will yet leave fome
Dawks in the Stuff for the Jointer, or Smooth-
ing-plane, to work out. Thus the firft fide of
the Quarter will be finifhed.

Having thus tryed one fide of the Quarter
ftraight and flat, apply the infide of the Handle
to it, and if one of the adjoining fides of the
Quarter, comply alfo with the infide of the
Tongue all the way, you need cnly fimooth that
adjoining fide : But if it do not fo comply, that
is, if it be not {quare to the'firft fide, which you
will know by the riding of the infide of the
Tongue upon one of the Edges; or fome other
part between the Edges, you muft, with the Fore-
plane Rank-fet, plain away that Stuff which bears
off the infide of the Tongue from complying all _
the way with it. But if the Rifings be great,
you may, for quicknefs, hew away the Rifings
with the Hatchet: but then you muft have a care
you let not the edge of your Hatchet cut too
deep into the Stuft; left you either {poil your
Stuff, by making it unfizeable, if it be already
fmall enough; or if it have fubftance enough,
make your felf more labour to get out thofe
Hatchet-ftroaks with the Plane than you need.
Then take off the roughnefs the Hatchet made
with the Fore-plane Rank-fet, then fine fet, and

laft
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laft of all with the Jointer, or Smoothing-plane :
So is the fecond fide alfo finifhed.

To work the third fide, fet the Oval of the
Gage exaltly to that width from the Gage, that
you intend the Breadth of the Quarter ( when
wrought ) fhall have, which, in this our Example, is
four Inches, but will be fomewhat lefs, becaufe
working it true will diminifh the Stuff: Therefore
{liding the Oval on the Staff, meafure on your Inch-
Rule fo much lefs than four Inches, as you think
your Stuff diminifhes in working : Mcafure, 1 fay,
between the Oval and the Tooth, your fize: If, at
the firft profer, your Oval ftand too far from
the Tooth, holll the Oval in your Hand, and
knock the Tooth-end of your Staff’ upon the
Work<bench, till it ftand near enotigh: If the
Oval ftand too nezr, knock the othei end of the
Staft upon the Work-=bench till it be it. Then
apply the flat of the Oval to the fecond wrought
fide of your Stuff, fo as the Tooth may reach
athwart the breadth of the Stuff’ upon the firft
fide, and keeping the Oval clofe againft the fe-
cond fide, prefs the Tooth fo hard down, that
by drawing the Gage in this pofture all along
the length of the Quarter, the Tooth may ftrike
a Line. In like manner upon the fide oppofite to
the firfty wiz. the feurth fide, Gage another line
oppofite to the firft gaged Line, and work your
Stuff down to thofe two gaged Lines onthe third
fide, either with Plaining along, 6r with Hewing,
and afterwards Plaining; ds you weré taught o
work the fecond fide. A

To work the fourth fide, fet the Tooth of the
Gage toits exa&t diftance from the Oval, viz,. two
Inches wanting fo much as you think the Stuff’ di=
minifk’d in working, dnd apply the flat of the O-
val to each fide of the firft fide, and Gage as be=
tore two Lines, one on the fecond, the other on

Fa the



84 FOINERY

the third wrought fide. Work your Stuff then
down on the fourth fide to thofe two Gage-lines
either with Plaining alone, or with Hewing, an

afterwards Plaining, as you were taught to work
the fecond fide

§. 17. To Frame tawo Quarters Square into ome
anotber.

\/ OU muft take care in Mortefling and Ten-
‘ nanting, that as near as,you can equallize
the ftrength of the fides of the Mortefs to the
ftrength of the Tenant. 1 donot mean that the
Stuft fhould be of an equal Subftance, for that is
not equalling ftrength : But the equalling ftrength
muft be confidered with refpe& to the Quality,
Pofition and Subftance of the Stuft: As if you
were to make a Tennapt upon a piece of Fur,
and a Mortefs to recieve itin a piece of Oak, and
the Fur and Oak have both the fame fize : The
Tennant therefore made upon this piece of Fur,
muit be confiderably bigger than a Tennant need
be made of Oak, becaufe Fur is much a weaker
Wood than Oak, and therefore ought to have a
greater Subftance to equallize the ftrengthof Oak.
And for Pofition, the fhorter the Stuff that the
Tennant is made on, the lefs Violence the Ten-
nant is fubje& to. Befides, it is eafier to fplit
Wood with the Grain, than to break Wood crofs
the Grain ; and therefore the fame Wood when
pofited as a Tennant, is ftronger than the fanie
Wood of the fame fize when pofited as a Mortefs:
for the injury a Mortefs is fubject to, is fpliting
with the grain of the Wood, which, without
good care, it will often do in working ; but the
force that muft injure a Tennant, muft offend i,
crofs the Grain of the Wood, in which Pofition
it will beft indure Violence,
' When
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When two pieces of Wood, of the fame qua-
lity and fubftance (as in thisour Example ) are
elected to make on the one a Tennant, and in the
other a Mortefs. If you make the Mortefs too
wide, the fides of the Mortefs will be weaker
than the fides that contain the Mortefs: And if
one be weaker than the other, the weakeft will
give way to the ftrongeft when an equal Vio-
lence is offer'd to both. Therefore you may fee
a neceflity of equallizing the ftrength of one to
the other, as near as you can. But becaufe no
Rule is extant to do it by, nor can (for many
Confiderations, I think,) be made, therefore
this equallizing of ftrength muft be referred to
the Judgment of the Operator. Now to the
Work.

The Mortefs to be made is ina Quarter four
Inches broad. In this cafe Workmen make the
Mortefs an Inch wide, fo that an Inch and an
half Stuff remains on either fide it. Therefore
your Stuff being fquard, as was taught in the
jaft Seion, fet the Oval of the Gage an Inch
and an half off the Tcoth, and gage with it, on
either fide your Stuff]; a ftyaight line at that di-
itance from the end youintend the Mortefs fhall
be, then open your Compalles to two lnches,
and prick off' that diftance in one of the Lines,
for the length of the Mortefs ; then lay the in-
fide of the Handle of the Square to one fide of
the Stuff; and upon both the pricks fucceflively,
and with your Pricker draw ftraight Lines through
them by the fide of the Tougue, fo fhall the
bounds of your Mortefs be ftruck out on the Quar-
ter. If your Mortefs go through the Quarter,
draw the fame Lines on the oppofite fide of the
Quarter thus, Turn the Quarter, or its Edge,
and apply the infide of the Handle of the Square,
to the ends of the former drawan Lines, and by

F 3 the
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the fide of the Tongue draw two Lines on the
edge of the Quarter; then turn the Quarter a-
gain with its other broad fide upwards, and ap-
ply the infide of the Bandle of the Square to the
ends of the laft Lines drawn on the edge, and by
the fide of the Tongue, draw two Lines on this
broad fide alfo. Thefe two Lines (if your Quar-
ter was truly fquar’d ) fhall be exactly oppofite to
the two Lines drawn on the firft broad fideof the
Quarter for the length of the Mortefs: And for
the width of the Mortefs gage this fide alfo, as
you did the firft; then for the Tennant, gage on
that end of the Quarter you intend the Tennant
fhall be made, the fame Lines you did for the
Mortefs. And becaufe the Quarter is two In-
ches thick, prick from the end two Inches, and
applying the infide of the Handle of the Square
to the fide of the Quarter, and the Tongue to
that Prick, draw by the fide of the Tongue a
Line through that fide the Quarter; then turnthe
other fides of the Quarter fucceflively, and draw
Lines athwart each fide the Quarter, as you were
taught to draw the oppofite Lines for the Mor~
trefs.

“Then place the edge of the Inch-Mortefs-Chif-
fel with its Bafil from you, and the Helve bear-
ing a little towards you, within one half quarter
of an Inchof oneend of the ftruck Mortefs, and
with your Mallet knock hard upon it, till you find
the Bafil of the Chiflel wiil no longer force the
Chips out of the Mortefs ; then remove the Chif-
fel to the other end of the Mortefs, and work, as
with the firft end, till the Chips will void no lon-
~ ger : Then work away the Stuff between the two
Ends, and begin again at one of the Ends, and
then at the other, and work deeper into the Mor-
tefs, then again between both; and fo work
deeper by degrees, till you have wrought the

Mor-
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Mortefs through, or (if not through) to the in-
tended .Depth; then with the Mortefs-chifiel
work nearer the drawn Lines at the ends of the
Mortefs, (for before you were directed to work
but within half a quarter of an Inch of the drawn
Lines, ) by laying lightblows on it, till you have
made it fit to pare fmooth with a narrow Paring-
chiffel, and then pare the ends, as you were taught
to work with the Paring-chiflel : Then with the
broad Paring-chiflel, pare the fides of the Mortefs
jutt to the ftruck Lines ; {0 is the Mortefs finifhed.

To work the Tennant, lay the other Quarter
on edge upon your Work-bench, and faften it
with the Holdfaff, as you were taught Se&. L.
Then with the Tennant, faw a little without the
Struck-line towards the end : You muft not Saw
jult upon the Struck-line, becaufe the Saw cuts
rough : Befides, you muft leave fome Stuff to pare
away fmooth to the Struck-line, that the Sesde
( that is, the upright Quarter ) may make a clofe
Joint with the Ras/ (thatis) the lower Quarter:
Saw therefore right down with the Tennant-Saw,
jutt almoft to the gaged Lines for the thicknefs of
the Tennant, and have a care to keep the Blade
of the Saw exa&ly upright. Then turn the oppo-
fite Side of the Quarter upwards, and workas you
were taught to work the firlt Side. '

Then with the Paring-chiflel, pare the Work
clofe to the gaged Lines for the Tennant. Then
try how it fits the Mortefs: If it be not pared e-.
nough away, you muft pare it where it bears, that
is, fticks. But if you fhould chance to have made
it too little, you have fpoiled your Work : There-
fore you may fee how neceflary it is, not to make.
the Mortefs teo wide at firft, or the Tennant too-
narrow. ‘

Thenwith the Piercer pierce two holes through
thg Sides, or Cheeks of the Mortefs, about half an

Fa Inch
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Inch off either end one. Then knock the Tennant
ftiff into the Mortefs, and fet it upright, by ap-
_plying the Angle of the outer Square, to the An-
gle the two Quarters make, and with your Prick-
er, prick round about the infides of the Pierced
holes upon the Tennant. Then take the Tennant
out again, and Pierce two holes with the fame
Bit, about the thicknefs of a Shilling above the.
Pricked holes on the Tennant, that is, nearer the
Sholder of the Tennant, that the Pins you are to
drive in, may draw the Sholder of the Tennant
the clofer to the flat fide of the Quarter the Mor-
tefs is made in. Then with the Paring-chiffel
make two Pins fomewhat Tapering, full big e-
nough, and fetting the two Quarters again {quare,
as before, drive the Pins ftiff into the Pierced
holes.

If you make another Square, as you did this
and make alfo a Tennant on each Un-tennanted
end of the Stiles, and another Mortefs on the
top and bottom Rails, you may put them toge-
ther, and make fquare Frames of them.

§. 18. Of the Miter Square. And its Ufe-

"I‘ 'He Miter Square marked E, hath (as the
Square ) an Handle marked 4, one Inch
thick, and three Inches broad, and a Tongue
marked 4, of about the fame breadth: The Han-
dle and the Tongue ( as the Square ) have both
their Sides parallel to their own Sides. The Han-
dle (as the Square) hath in the middle of its
narraweft Side a Mortefs init, of an equal depth,
the whole length of the Handle : Into this Mor,
tefs s fitted one end of the Tongue, but the end
of the Handle is firft Bereld off to make an An-
gle of 45 Degrees with its infide. This Tongue
is (as the Square ) Pin'd and Glewed into the
Mortefe of the Handle.

| | It
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It is ufed for ftriking a Miter-line, as the Square
is to ftrike a Square-line, by applying the infide
of the Handle to the outfide of the Quarter, oOr
Batten, you are to work upon ; and then by ftrik-
ing a Line by the fide of the Tongue: For that
Line fhall be a Miter-line, And if upon two Bat-
tens you ftrike two fuch Lines, and Saw and Pare
them juft off inthe Lines, when the flats of thofe
two fawn ends are applied to one another, the
ont and infide of the Battens, will form them-
felves into the Figure of a Square.

Thus Picture Frames, and looking Glafs-frames,
are commonly made, as by-a more full Example
you may fee in the next Section.

§. 19. Of the Bevil.

' S the Square is made to ftrike an Angle of
. A 9o Degrees, and the Miter an Angle of 45
Degrees, fo the Bevil ( marked F ) having its
Tongue movable upon a Center, may be fet to
ftrike Angles of any greater, or lefler numbers
of Degrees, according as you open the Tongue
wider from, or fhut it clofer to the Handle. It is
ufed as the Square, and the Miter, and will per-
form the Offices of them both, though it be not
purpofely made for either; but for the ftriking
fuch Bevil-lines, asone part of your work muft be
cnt away to, to make it join with another partof
your Work: For Example,

We will propofe to make a Frame for a Picture,
Looking-glafs. &-c. containing eight ftraight Sides;
You may quickly perceive that all the endsof
thefe eight Sides muft be cut to Bevils, and what
Bevils they muft be, you will find if you defcribe
upon a finooth flat Board, a Circle of any bignefs,
but the larger the better : Divide this Circle in-
to eightequal Parts, and from every point draw
a Line to the Center: Draw alfo ftraight Lines

' from
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from'every point to its next Point : Then lay the
infide of the Handle of your Bevil exa@tly upon a-
ny one of thefe ftraight Lines, {o as the Angle
made by the infide of the Handle, and the infide
of the Tongue, lie exadtly at the very Angle made
by this ftraight Line, and the Semi-Diametral
Line proceeding from the Center, and move the
Tongue nearer, or farther off the Handle, till the
infide of the Tongue and the infide of the Handle,
lie exactly upon thofe two Lines, {o fhall your Be-
vil be fet.

Then having fitted your Pieces to your Scant-
ling, ftick your Pricker as near the outward Cor-
ner of your Pieces as your Stuff will bear, and ap-
ply the infide of your Handle alfo to the outer
fides of your Pieces, and fo as the infide of the
Tongue may be drawn home to the Pricker. For
then Lines drawn on thofe Pieces by the infide of
the Tongue, fhall be the Lines the Pieces muft be
cut in, to make thefe eight Pieces join evenly to-
_~gether by the fides of each others Bevil: Then

with the Strike-block fmooth the ends of the Be-
vils, as you were taught in the Sefion of the
Strike-block. .

If you have a Board on the back-fide of this
Frame, you may Glew the back-fides of thefe
Pieces, piece by piece to the Board ; but firft you
muft fit them to an exact Complianceof every Be-
vil with its Match, and when they are fo fitted,
drive two Nails clofe to the outfide of every
piece, but drive not the Nails deepinto the Board,
becaufe when the Frame is fet, and Glewed, or
otherwife faftned, you muft draw the Nails out
again: For thefe Nails are only intended to ferve
for Fences tofet, and fit each pieceinto its proper
Place, before the whole Frame is faftned together.
And fhould you not thus Fence them, though by

your Eye you might judge you fitted the Bevils
exactly,
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exadtly, yet one piece being never {o little out of
its due Pofition, would drive the next piece more
out, and that the next, till at the laft, the laft
piece would not join, but either be too fhort, or
too long, or ftand too much out, or in, orelfe
too open, or too clofe on the out, or infide.

But if you have no Board on the backfide, you
muft, when you Saw the Bevilling Angles upon
the fquare ends of pieces, notfawn quite through
the depth of one end of every piece, but ahout
half way through the depth, or thicknefs, and then
with your Chiflel either {plit, or elfe pare, the up-
per fide of the fquare end flat away to the Bevil,
and {o leave part of thefquare end of your piece,
to lap under the piece it is joined to. For Example,

InFig. 3. Plates. 4 4 is the fquare end of the
piece, and 4 ¢ is the Bevil you work the piece to.
. Therefore you muft work away fo much of the
thicknefs of the fquare end, as’ is comprehended
between z and ¢, fo that youwill fee the Triangle
abe, is to be wrought away half way down the
thicknefs of the Stuff, and fo will the Triangle 44
be left for the other half thicknefs of the Stuff,
But that end of the piece marked r, which joins to
the piece marked 2, muft, upon its Bevil-ftroak,
be fawn quite off, and its underfide muft have the
fame Triangle wrought into it, juft fo fit asto re-
ceive the Trianglein piece 2, and juft fo deep, as
that when the Triangle on piece 2, is fitted into
the Triangle in piece 1, the Superficies of both the
pieces may be even with one another. And thus
you may lap the ends of every piece into one an-
other.

Thefe Triangles at the ends of the pieces you
may Glew into one anether, but if you think
Glewing alone not ftrong enough, you may Pierce
an hole near the inner edge of the Frame, becaufe
the Triangle hath there moft Subftance of Stuff’;

and
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and afterwards Pin it, as you are taught to Pin
the Rail and Stile together in Set. 17.

- This way of Lapping over, is fometimes ufed
alfo for fquare Miters, or other Angular Frames.

§.20: Of the Miter-Box.

THere is another way ufed by Joiners that make

many Frames, to fave themfelves the labour
of Drawing, or ftriking out of Squares, Miters,
and feveral Bevils upon their Stuff: And this is
with a Tool called a Mirer. Box, defcribed in Plate
5. Fig. 2. Itis compofed of two pieces of Wood,
of anInch thick each, as A the upright piece, B
the bottom piece. The Upright piece is nailed
upright, faft upon the bottom piece. And this up-
right piece hath on its upper fide the Miter Lines
ftruck with the Miter Square, as 4 e, on the left
hand, and g 4 on the right hand: On thefe two
Miter Lines the edge of the Saw is fet, and a kerf
made ftraight down the upright piece, as from de
on the left hand tof;, and from g 4 on the right
hand to 7. In like manner any other Bevilis ftruck
upon the upper fide of the upright piece withthe
Bevil, as % / on the left hand, and » o on the right.
On thefe two Bevil Lines the edge of the Saw is
fet, and a kerf made ftraight down the upright
piece, as fromkto /s, and from g hto 7. You
may make as many Bevils as you pleafe on the up-
right piece of the Miter Box ; Bevils to join
Frames of either five, fix, {even, eight Sides, évc.
and the manner to make them to any number of
Sides, was in part taught in the laft Section. For
as there you were directed todivide the Circle in-
to eight equal Parts, becaufe eight was the num-
ber of Sides, we propofed to make that Frame con-
fift of; So, if for any number of Sides you divide
the Circle into the fame equal parts, and work as
you were there directed, you may find what Be_-,1

vi
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vil the pieces muft have that make a Frame that
confifts of any number of Sides.

So alfo for Sawing of any Batten, or other fmall
pieces {quare : Strike at the Point «, on the upper
fide of the upright piece a line ftraight athwart
it, to 4, and Saw ftraight down the upper piece,
toe.

The manner how thefe Kerfs are fawn ftraight
down with greateft certainty is, thus, Apply the
infide of the Handle of the fquare to the upper
fide of the upright piece, fo as the Tongue lie
clofe to that end of the Miter, Bevil, or {quare
Line ftruck through the upper fide of the Miter
Box, and with the Pricker ftrike a Line clofe by
the fide of the Tongue, through that fide of the
upright piece; Turn the Tongue to the other fide
of the upright piece, and apply the infide of the
Handle of the fquare to the other end of the Mi-
ter, Bevil, or Square Line, and with the Pricker
ftrike alfo a Line clofe by the fide of the Tongue
through that fide the upright piece. Thefe two
Lines ftruck on either fide of the upright piece,
fhall be a Line on each fide in which the edge of
the Saw muft run, to faw it ftraight down.

§.21.  Ofthe Gage:

THe Gage marked G (in Plate 4) The Oval b
is fitted ftiff upon the Staff ¢, that it may be
fet nearer or farther from the Tooth 4. Its Office
is to Gage a Line parallel to any ftraight fide. It
is ufed for Gaging Tennants, and for Gaging Stuff
to an equal thicknefs.

When you ufe it, you muft fet the Oval to the
intended Diftance from the Zooth: If the Oval
ftand too near the Tooth, Hold the Oval in your
right hand, and knock the hinder end of the Staff
upon the Work-bench, till it remove to its juft
Diftance from the Tooth : If it ftand too far off the

Tooth,
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Tooth, knock the fore end of the Staff’ ( wiz. the
Tooth end) till it remove to its juft Diftance
from the Tooth: If the Oval flide not ftiffenough
upon the Staff, you may ftiffen it by ftriking a
wooden Wedge between the Mortefs and the
Staft: So may you apply the fide of the Oval next.
the Tooth, to the fide of any Table, or any o-
ther ftraight fide, with the Tooth Gage a Line
parallel (ot of equal Diftance) zll the way from
that fide.

§.22.  Of the Piercer.

THe Piercer H, in Plate 4, hath athe Head, b
the Pad, ¢ the Stock, 4 the Birt, Its Office
is fo well known, that I need fay little toit. On-
1y, you muft take care to keep the Bitt ftraight to
thehole you pierce, left you deform the hole, or
break the Bitt.
You ought to be provided with Bitts of feveral
fizes, fitted into fo many Padds.

§.23. Of'the Gimblet.,

THe Gimblet is marked I, in Plate 4. Ithatha

Worm at the end of its Bitt, Its Office is to
make a round hole in thofe places of your work
where the Srock of the Piercer by reafon of its own
Sholder, or a Sholder, or Butting out upon the
work will not turn about. Its Handle is held in
aclutched hand, and its Bitt twifted ftiffinto your
work. You muft have them of feveral fizes.

§ 24. Of the Augre.
He Augre marked K in Plate 4, hath 2 #the
Handle, &the Bista Its Office is to make great
round holes. When you ufe it; the Stuff you work
upon is commonly laid low under you, that you
may the eafier ufe your ftrength upon it : Forin
twifting the Bitt about by the force of bo%{ ycziur
Hands,
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Hands, on each end of the Handle one, it cuts
great Chips out of the Stuff. ~ You inuft bear your
ftrength Perpendicularly ftraight to the end of
the Bitt ;3 as with the Piercer.

§.25. Of the Hatchet.

THe Hutchet marked L, in Plate 4. Its ufe is fo-

well known (even to the moft un-intelligent)
that 1 need not ufe many Words on it, yet thus
much I will fay, Its ufe isto Hew the Irregularities
offfuch pieces of Stuff which may be fooner Hewn
than Sawn.

When the Edgeis downwards, and the Handle
towards you, the right fide of its Edge muft be
Ground to a Bevil, {oas to make an Angle of a-
bout 12 Degrees with the left fide of it : And af-
terwards fet with the Whetftone, as the Irons of
Planes, &c.

§. 26.  The Ufe of the Saw ingeneral.
N my former Exercifes, Idid not teach you how
to chufe the .-Tools a Smith was to ufe ; Be-
caufe it isa Smith’s Office to make them : And be-
caufe in thofe Exercifes 1 treated of making Iron-
work, and Steel-work in general, and the making
and excellency of fome Tools in particular, which
might ferve as a general Notion for the Know-
ledge of all Smith’s Workmanthip, efpecially to
thofe that fhould concern themfelves with Smith-
ing: But to thofe that fhali concern themfelves
with Joinery, and not with Smithing ; It will be
neceflary that I teach them how to chufe their
Tools that are made by Smiths, that they may
ufe them with more eafe and delight, and make

both quicker and nearer Work with them.
All forts of Saws, for Joiner’s Ufe, are to be
fold in moft Iron-monger’s Shops, but efpecially
in Foffer-lane, London: Chufe thofe that are made

of
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of Steel, (for fome are made of Iron ) for Steel
of it felf is harder and ftronger thanIron: You
mdy know the Steel-Saws from Iron-Ssws thus,
The Steel-Saws are generally ground bright and
fmooth, and are ( the thicknefs of the Blade con-
fidered ) ftronger than Iron-Saws : But the Iron
Saws are 6nly Hammer-hardned, and therefore if
they could be fo hard, yet they cinnot be fo
fmooth, as if the Irregularities of the Hammer
were well taken off with the Grindftone: See it be
free from flaws, and very well Hammered, and
{moothly Ground, (that is, evenly Ground,) you
may know if it be well Hammered by the ftiff” ben-
ding of it, and if it be well Ground, (that is, ¢-
venly Ground, ) it will not bend in one part of it
more than in another ; for if it do, it is afign
that part were it bends moft is, either too much
Ground away, or too thin Forged in that place:
But if it bend into a regular bow all the way, and
be ftiff; the Blade is good: It cannot be too ftiff,
becaufe they are but Hammer-hardned, and there-
fore often bow when they fall under unskilful
Hands, but never break, unlefs they have been of-
ten bowed incthat place. The Edge whercon the
Teeth are, is always made thicker than the Back,
becaufe the Back follows the Edge, and if the
Edge fhould not make a pretty wide Kerf, if the
Back do not ftrike in the Kerf, yet by never {o
little irregular bearing, or twifting of the Hand
awry, it might fo ftop, as to bow the Ssw ; and
(as I faid before) with often bowing it will break
at laft. When Workmen light of a good Blade
thus qualified, they matter not much {whether the
Teeth be fharp or deep, or fet to their mind: For
to make them fo, is a Task they take to them-
felves: And thus they performit: They wedge
the Blade of the Sew hard into the Wherting-
Block, marked P, in Plate 4: with the Handle to-
wards
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wards their left Hand, and the end of the Sasw to
the right, then witha three-fquare File they bes
gin at the left hand end, leaning harder upon the
fide of the File on the right Hand, than on that
fide to the left Hand ; fo that they File the uppers
fide of the Tooth of the Saw a-flope towards the
right Hand, and the underfide of the Tooth a lit-
tle a-flope towards the left, or, almoft down.
right. Having filed one Tooth thus, all the reft
muift be fo filed. Then with the Saw-wref#, mark-
ed O, in Piate 4. they fer the Teeth of the Saw ¢
That is, they put one of the Notches marked 4 2 »
of the Wreft between the firft two Teeth on the
Blade of the Sz, and then turn the Handle Ho-
rizontally a little about upon the Notch towards
the end of the Saw: and that at once turns the
firft Tooth {omewhat towards you, and the fe-
cond Tooth from you: Then skipping two Teeth,
they again put one of the Notches of the Wref be-
tween the third and fourth Teeth on the Blade of
the Saw, and then (as before) turn the Handle
a little about upon the Notch towards the end of
the Sew, and that turns the third Tooth {fome=
what towards you, and the fourth fomewhat from
you : Thus you muft skip two Teeth at a time, and
turn the Wreft till all the Teeth of the Saw are fer.
This Setting of the Teeth of the Sz (as Worke
men callit ) is to make the Kerf wide enough for
the Back to follow the Edge: And is Set Ranker
for foft, courfe, cheap Stuff, than for hard, fine,
and coftly Stuff: For the Ranker the Tooth is fet,
the more Stuff'is wafted in the Kerf: And befides,
if the Stuft be hard it will require greater Labour
to tear away a great deal of hard Stuff, thanit
will do to tear away but a little of the fame Stuff:
The Pit Saw, is Set fo Rank for courfe Stuff, as
to make a Kerf of almoft a quarter of an Inch, bus
for fine and coftly Swff they fet it finer to fave
G stuff,
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Stuff. The Whip-Saw is fet fomewhat finer thax
the Pit-Saw 5 the Hand-Saw, and the Compafs-
Saw, finer than the Whip-Saw 3 but the Tennant-
Saw, Frame-Saw, and the Bow-Saw, &c. are fet
fine, and have their Teeth but very little turned
over the Sides of their Blades: So that a Kerf
made by them, is feldom above halfa half quarter
of anInch.

The reafon why the Teeth are filed to an An-
gle, pointing towards the end of the Saa, and not
towards the Handle of the Sz, or direély ftraight
between the Handle and end of the Saw, is, Be-
¢aufe the Saw is defigned to cut only inits Progrefs
forwards; Man having in that A&ivity more
ftrength to rid, and Command of his Hands to
guide-his Work, than he can havein drawing back
his Saw, and therefore when he draws back his
Saw, the Work-man bears it lightly off the un-
fawn Stuff 5 which is an eafe to his Labour, and
enables him the longer to continue his feveral Pro-
greflions of the Saw. '

Mafter-Workmen, when they diret any of their
Underlins to faw fuch a piece of Stuff, have feve-
ral Phrafes for the fawing of it: They feldom fay
Saw that piece of Stuff 5 But Draw the Saw through
ity Give that piece of Stuff a Kerfy Lay a Kerfin
that piece of Stuff ; and {fometimes, (but moft un-
properly,) Cur, or Slit that piece of Stuff = For the
Saw cannot properly be faid to cut, or flic the
Stuff’; but it rather breaks, or tears away fuch
parts of the Stuff’ from the whole, as the points
of the Teeth prick into, and thefe parts it fo tears
away are proportionable to the finenefs, or rank-
nefs of the fetting of the Teeth.

The Excellency of Sawing is, to keep the Kerf
exaltly in the Line marked outto be fawn, with-
out wriggling on either, or both fides; And
ftraight through the Stuff, as Work-men call 1it 5

that
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that 1s, in a Geometrical Term, perpendieniar
through the upper and under fide, if your Work
require it, -as moft Work does :" But if your Work
be to be Sawn upon a Bevil, as fome Work fome-
timesis, then you are to obferve that Bevil all the
length of the Stuff, &-c.

§. 27. The Uﬁof the P1t-Saw, marked M, in Platé4.
He Pit=8aw is not only ufed by thofe Work-

men that make fawing Timber and Boards

their whole Bufinefs, but is alfo for {mall matters
ufed by Joiners, when what they have to do, may
perhaps be as'{foon done at home, as they can car=
ry or fend it to the Sawyers. The manner of their
working is both alike, for if it be a Board they
would flit off a piece of Timber, or if they would
take any Square, Quarter, or Batten, . off, they
firlt fet offtheir Scantlin : For Example, If it be
an Inch (ormore, or lefs) they would take oft
a piece of Stuff, they open the Points of their
Compafles to an Inch Meafure on their Rule, and
{o much moreas they reckon the Kerf of the Saw
will make, and from on fide of their Stuff they fet
off at either end of the Stuff, the Diftance of the
points of their Compafles ; at this Diftance therc«
fore they make with the points of their Compafles
a prick at either end of the Stuff’; Then with
Chalk they whiten a Line, by rubbing the Chalk
pretty hard upon it ; Then one holds the Line at
one end upon the prick made there, and the other.
ftrains the Line pretty ftiff upon the prick at the
other end ; then whilft the Line is thus ftrain’ds
one of them between his Finger and Thumb draws
the middle of the Line diretly upright, to a con-
venient height ( that it may fpring hard enough
down ) and then letsit go again, fo that it fwift-
iy applies to its firlt Pofition, and ftrikes {o
ftrongly againft the Stuff; that the Duft, or Ats
G 2 tOms
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toms of the Chalk that were rubbed into the
Line, fhake out of it, and remain upon the Stuff,
And thus alfo they mark the under fide of their
Stuff: This is called Lining of the Stuff : And the
Stuff cut into thofe Lines fhall be called tch-
Staff, becaufe the Compafles that pricke the Stuff}
were opened wider by the width of the Kerf than
an Inch Meafure upon the Rule : But had the
Compafles been opened but an Inch exaétly, that
piece Sawn off thould, in Workmen’s Language,
have been called Inch-pricke, thereby giving touns
derftand that it is half the breadth of the Kerf
thinner than an Inch: And thus they call all o-
ther Scantlins 2 Inchesy, 2% Inches, 3 Inches, &c.
Sawn, Or Pricked.

When two Work-nten are not at hand to hold
the Line at bothends, he that Lines it, ftrikes one
point of his Compafs, or fometimes a Pricker, or
a Nail aflope towards that end into the prick fet
off, and putting the Noofe at the end of his Line
over his Compafles, &c. goes to the other end,
and ftrains his Line on that prick, and ftrikes iz
as before.

The Stuff’ being thus lined is faftned with
wedges over the Pir, (if the Joiner be accommo-
dated with a Pz ) if he have none, he makes fhift
with two high Frames a little more than Man
high inits ftead, ( called great Truffels ) with four
Legs, thefe Legs {tand fpreading outwards, that
they may ftand the firmer: Over thefe two Tra/-
Jels thie Stuff is laid, and firmly faftned that it
fhake not. Its cuter fide from whence the Pricks
were fet off muft be Perpendiculer. which you
muft try by a Plumb-line, for fkould the top edge
of that tide, hang never {o little over the bottom
edge, or the bottom edge not lie fo far out as the
top edge, the Scantlin you faw off would not be
of an equal thicknets on the Top or Bottom : Be-

- caule
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caufe the Saw is to work exaétly Perpendicular.
Then with the Pit-Saw they enter the one end of
the Stuff, the Zop-man at the Top, and the Pir-
man under him : The Zop-man obferving to guide
the Saw exa&tly inthe Line: And withal draw-
ing the Saw fomewhat towards him when the
Saw goes down ; and the Pis-man drawing it
with all his ftrength Perpendicularly down ; but
not {6 low that the npper and lower Handles of
the Ssw fink below both their Managements :
Then bearing the Teeth of the Saw a little off
the Stuff, the Top-man draws the Saw up again,
and the Pit-man affifts, or eafes him in it, and
thus they continue fawing on till the Saw has
run through the whole length upon the Stuff. But
when the Kerf is made {o long, that by the
working of the Saw the pieces of Stuffon ejther
fide will thake againft one another, and {o more,
or lefs, hinder the eafie Progrefs of the Saw, they
drive a Wedge fo far in the Kerf as they dare do
for fear of {plitting the Stuff, and fo provide the
Saw freer and eafier Paflage through the Stuff :
This Wedging they continue fo oft as they find
occafion.

MECHA4-
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MECHANICK EXERCISES;
O R,
The Doctrine of Handy-Works

* Continued in the Art of JOINE RY.

" §.28. The Ul of theWhip-Saw, marked N in
Plate 4.- )

HE Whip-Saw is ufed by Joiners, to

faw fuch greater pieces of Stuff that

the Hand-Saw will not eafily reach

, through ; when they ufe i¢, the Stuffis

~laid upon the Zruffel, marked O in Plate 5. in the

Angles of it.  Then two Men takes each an Han-

dle of the Ssw; He to whom the Teeth of the

Saw points, drawing to him,and the other thruft-

ing from him : And (as before ) the Saw having

run 1ts length, is lifted gently aver the Stuff ta
recover another ftroak of the Saw.

§. 29. Tke Ufe of the Hand-Saw marked D, the
- Frame or Bow-Saw, the Tennant-Saw,
marked O inPlate 4.

THefe Ssws are accommodated for a fingle

Man’s Ufe, and cut forward as the other
Sawsdo, The Office of the Chegks made to the
Frame-Saw is, by the twifted Cord and Tongue in
the middle, to draw the upper ends of the Cheeks
glofer together, that the lower end of the Cheeks

nay
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may be drawn the wider afunder, and ftrain the
Blade of the Saw the ftraighter. The Tennant-
Saw, being thin, hath a Back to keep it from
bending.

§. 30. The Ufe of th= Compafs-Saw, marked
Q_in Plate 4.
He Comspafs-Saw fhould not have its Teeth Ser,
as other, Saws have; but the edge of it
fhould be made fo broad, and the back fo thin,
that it may eafily follow the broad edge, without
having its Teeth Set ; for if the Teeth be Set, the
Blade muft be thin, or elfe the Teeth will not
bow over the Blade, and if it be thin, ( confider~
ing the Blade is fo narrow ) it will not be ftrong
enough to abide tough Work, but at never fo lit-
tle an irregular thruft, will bow, and at laft
break ; yet for cheapnefs, they are many times
made {0 thin that the Teeth require a fetting. Its
Office is tocut a round, or any other Compafs
kerf; and therefore the edge muft be made
broad, and the back thin, that the Back may have
a wide kerf to turn in. ’

§. 31. Of the Rule marked D inPlate §.
T He ufe of the Rule is to meafure Feet, Inches,
and parts of Inches, which for that Purpofe,
are marked upon the flat and fmooth fides of the
Rule, and numbred with Inches, and hath every
Inch divided into two halfs, and every half into
two quarters, and every quarter into two half-
quarters ; fo that every Inch is divided into eight
equal parts; And thefe Inches are numbred from
. one end of the Rule to the other ; which common-
ly isinall 24 Inches : Which is a Two-Foot Rule.
They have commonly both Board and Timber=
. meafure, & marked upon them, for the finding
both the fuperficial and folid Content of Beard or
' G 4 Tim-
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Timber : The ufe of which Lines and Tables ha-
vin been often taught by others, and being more
Mathematical than Mechanical, is unproper for
me to meddle with in this Place: But rather to
refer to thofe Books.

But the manual Ufe of it is, either to meafure
Iength with it, or to draw a ftraight Line by the
fide of it, or to Try the ftraightnefs or flatnefs
of their Work with. They Try their Work by
applying one of its Edges to the flat of the
wrought fide of their Work, and bring their Eye
as clofe as they can, to fee if they can fee light
between the edge of the Rule and their Work :
If they cannot, they conclude their Work is Try,
and well wrought.

§. 32. Of the Compalles marked E in Plate 5.
a4 “f 'He Joint, bbthe Cheeks of the Joint, ¢c the
Shanks, dd the Points. Their Office is to
defcribe Circles, and fet off Diftances from their
Rule, or any other Meafure, to their Work.

§. 33. Of the Glew-pot marked F in Plate §o |
“He Glew-por is commonly made of good thick
Lead, that by its Subftance it may retain a
heat the longer, that the Glew Chill not (as
Work-men fay when it cools ) when it is to be
ufed.

§. 34. Of Chuling asd Boiling Glew.
"He cleareft, drieft, and moft tranfparent
Glew is the beft : When you boil it, break
it with your Hammer into fmall pieces, and put
it into a clean Skillet, or Pipkin, by no means
greafie, for that will {poil the Clammirefs of the
Glew, put to it fo much Water as is-convenient
to diffolve the Glew; and to-make it, when it is

hot, about the thicknefs. of the White of an Erlgg,'
: The
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The quantity of Water cannot be afligned, becaufe
of the different Quality there is in Glew : Keep it
ftirring whilft it is melting, and let it not ftick to
the fides or bottom of the Veflel : When itis well
boiled, pour it into your Glew-pot to ufe, but
let your Glew-pot be very clean. When it is cold,
and you would heat it again in your Glew-pot,
you muft take great care that it burn not to the
{ides or bottom of the Glew-pot, for that burning
either turns to a thick hard skin, orelfe toa
burnt Cinder-like Subftance, which if it mingle
with the Glew, will {poil it all 5 becaufe by its
Subftance it will bear the two Joints you are to
Glew together, off each other.

When ( with often heating ) the Glew grows
too thick, you may put more Water to it; but
then you muft make it very hot, left the Glew and
Water do not wholly incorporate.

Some Joiners will (when their Glew is too
thick, put Small-Beer into it, thinking it fireng-
thens it : I have tried it, and could never find it
fo, but think it makes the Glew weaker, efpecial-
ly if the Small-Bear chance to bé new, andits
Yeft not well feteled from it, or fo ftale, that it
be either Draggy, ar any whit mingled with the
Settlings of the Cask. :

§: 35.  Of ufing the Glew.

YOur Glew muft be very warm, for then it is
thinneft, and as it chills, it thickens: With

a {mall Brufh you muft fmear the Glew well upon
the Joint of each piece you are to Glew together ;
And before you fet them as they are to ftand, you
muft joftle them one upon the other, that the
Glew may very well touch and take hold of -the
Wood ; and that the Glew on each Joints may
well incorporate. Then fit the two Joints as they
mult ftand ; And when you fet them by to dry,
) Iec
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let the one ftand upright upon the other ; For if
they ftand a-flope, the weight of the Stuffwhen it
leans upon two extream Edges, may make one end
of the Joint Opexn.

§.36. Of the Waving Engine.
THe Waving Engine difcribed in Plate§. Fig. 7.
Hath A B along {quare Plank, of about fe-
ven Inches broad, five Foot long, and an Inch and
half thick : All along the length of this Plank, on
the middle between the two fides, runs a Rabbet,
as part of it is feen at C: Upon this Rabbet rides
a Block with a Groove in its under fide : This Block
is about three Inches {quare, and ten Inches long,
having near the hinder end of it a wooden Handle
going through it, of about one Inch Diameter, as
DE: At the Fore-end of this Block is faftned a
Vice, fomewhat larger than a great Hand-Vice,
as at F: The Groovein the Block is made fit to re-
geive the Rabbet on the Plank.
" At the farther end of thé Plankis -ereGteda
fpuare ftrong piece of Wood, about fix Inches
high, and five Inches fquare, as G. This {quare
piece hath a fquare wide Mortefs in it on the
Top, asat H. Upon the top of this {quare piece
is a ftrong fquare flat Iron Coller, fomewhat loof+
1y fitted on, having two Male Screws fitted into
two Female Screws, to fcrew againft that part of
‘the wooden Piece un-mortefled at the Top, marke
ed L, that it may draw the Iron Coller hard a-
gaint the [ron marked Q , and keepit ftiffagainft
the fore-fide of the un-mortefled Piece, marked
1, when the piece Q, is fet to its convenient
heighth ; and on theother fide:the fquare wooden
Piece is fitted another Iron frew, having tothe
* énd of iits'fhank faftned a round Iron Plate which
~-lies within the hollow of this 'wooden piece, and
therefore ‘cannot in Drafi be feen in it prleper
o place;



FOINERY. 107
place; But 1 have deferibed it a part, asat M.
( Fig.9.) Its Nut is placed at M, on the wooden
‘Piece.  On the farther fide of the wooden Pieceis
fitted a wooden Screw called a Knmob, as at N.
Through the farther and hither fide of the fquare
wooden Piece is fitted a flat Piece of Iron, about
three quarters of an Inch broad, and one quarter
of anInchthick, ftanding on edge upon the Plank
ibut its upper edge is filed round: ( the'reafon you
will find by and by :) Its hither end comes through
the wooden Piece, asat O, and its farther end on
the oppofite fide of the wooden Piece.

Upright in the hollow fquare of the wooden
Piece ftands an Iron, as at Q, whofe lower end is
cut inco the form of the Molding you intend your
‘work fhall have.

In the fore fide of this wooden Piece is a {quare
Thole, asatR, called the Moutb,

To this Engine belongs a thin flat piece of hard
Wood, about an Inch and a quarter broad, and
as long as the Rabbet : It is disjunét from the En-
- gine, and inFig. 8. is marked S S, called the Rack
It hath its under flat cut into thofe fafhioned
Waves you intend your Work fhall have : The
“hollow of thefe Waves are made to comply with
“the round edge of flat Plate of Iron marked O (de-
.feribed before ) for when one end of the Riglet
- you'wave, is; with the Vice, fcrewed to the plain
-{ide of the Rack, and the other end put through
- -the Mouth of the wooden Piece, as-at T T, foas
~ thie hollow of the Wave on the under fide of the
" 'Rack may lie upon the round edge of the flat Iron

- Plate fet on edge, asat O, and the Iron Q, is
- {trong fitted down upon the Reglet : Then if you

Jay hold ‘of the Handles of the Block DE, and
- ftrongly draw by them, the Rack and theRiglet
- “ywill both together flide through the Mouth of the
~ -wooden: Piece': And as the Rounds of thc..Rag:g

e Ti
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rid over the round edge of the flat Iron, the Rack
and Reglet will mount up to the Iron Q, and as
the Rounds of the Waves on the under fide of the
Rack {lides off the Iron on edge, the Rack and
Reglet will fink, and fo in a Progreflion ( or
more ) the Riglet will on its upper fide receive
the Form of the feveral Waves on the under fide
of the Rack, and alfo the Form, or Molding, that
is on the edge of the bottom of the Iron, and fo
at once the Riglet will be both molded and waved.
But before you draw the Rack through the En-
gine, you muft confider the Office of the Knob
N, and the Office of the Iron Screw M; For by
them the Rack is fcrewed evenly under the Iron
Q. And you muft be careful that the Groove of
the Block {lip not off the Rabbet on the Plank :
For by thefe Screws, and the Rabbet and Groove,
your work will be evenly gaged allthe way (as
I faid before ) under the edge of the Iron Q, and
keep it from fliding either to the right, or left
Hand, as you draw it through the Engine.

§. 37. Of Wainfcoting Room:s,

f A A (in Plate 7.) The Stiles. B The Bafe.
C The Lower Rail. D The Sur-Bafe. EE
The Middle Rail, or Rails. F The Friefe Rail. G
The Upper Rail. H The Cornice, 1 The Lying Pan-

nel. K The Large Pannel. L The Friele Pannel.
In Wainfcoting of Rooms there is, for the moft
part, but two heights of Pannels ufed ; unlefs the
Room to be Wainfroting be above ten foot high,
as fome are eleven or twelve Foot high, and then
three Heighths of Pannels are ufed : As I The Ly-
ing Pamnel, above the Bafe. K The Large Pannel
above the Middle Rail: And L The Friefe Pannel

above the Friefe Rail. .

The Friefe Rail is to have the fzme breadth the
Margent of the Stile hath 3 The Middle Rail hath
coms-
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commonly two breadths of the Margent of the Seile,
viz. one breadth above the Swur-bafe, and the o-
ther below the Sur-bafe. And the Upper and Low-
er Rails have alfo each the fame breadth with the
Margent of the Stile.

Thofe Moldings above the Prickt Line on the
Top, as H, are called the Cornice.

Sometimes ( and efpecially in low Rooms)

there is no Bafe or Sur-bafe ufed, and then the Afid-
dleand Lower Railneed not be fo broad : For the
Middle Rail need not be above a third part more
than the Margent of the Rail: and the Lower Rail
you may make of what breadth you fee conveni-
ent : They are commonly about three Inches and
an half, or four Inches broad, yet this is no Rule :
For fometimes Workmen make only a flat Plinth
ferve. :
You may ( if youwill ) adorn the outer edges
of the Stiles and Rails with a fmall Moldmg: And
youmay (if you will) Bevil away the outer edges
of the Pannels, and leave a Table in the middle of
the Pannel.

An Explanation of Terms ufed among Foiners

WHen I firft began to Print thefc Exercifes,
I marked fome Terms in Foizery with fupe-
viour Letrers ((as Printers call them ) thus 25¢ &¢.
intending, at the latter end of thefe Exercifes, to
have explained the Terms thofe Letters referr’d
to: Bot upon confideration that thofe Terms
might often be ufed in this Difcourfe, when the
Superiour Letter was out of fight, and perhapsits
Polition (where) forgotten ; I have changed my
Mind, and left out the Superiour Letters beyond
tol. 66, and" inftead of thofe References give you
this Alphabetical Table of Terms, bywhich you
may always more ‘readily find the Explanatiop,
though yeu often meet with the Term.
: A
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A,

J Architrave. See Plate 6. 1. is the Architrave Mols
ng.
Augre § 24. Plate 4. fig. K.

B.

Bafe. See Plate 6. 4. And Platey. B.

Bead. See Plate6. 4.

Bed-molding. See Plate 6. d.

Bafil. ‘The Bafilis an Angle the edge of a Tool
is ground away to. See fol. 71.

Batten. Is a Scantling of Stuff either two, three
or four Inches broad; and is feldom above an
Inch thick : and the length unlimmitted.

Beak. The end of the Hold-faft. See fol. 60, 61.

Bench-ferew.  See Plate 4. A g. and fol. 6o.

Bewil. Any {loping Angle that is not a {quares
is called a Bevil. See fol. 60.85. §19. and Plate
4. F.

Birr. See§ 22,

Bow [aw. Plate 4. O,

C.

Capital. See Plate 6. g.

Caft. Stuff is faid to Caft, or Warp, when by
its own Droughth or Moifture, or the Droughth
or Moifture of the Air, or other Accident, it al-
ters its flatnefs and ftraightnefs.

Clamp. When a piece of Board is fitted with the
Grain to the end of another piece of Board crofs
the Grain the firft Board is Clampr. Thus the ends
of Tables arc commonly Clampt to preferve them
from warping.

Compafs-faw. Seefol.9. and Plate 4. fig. R.

Cornice. SeePlate 6. ¢. and Plate 7. H.
 Crofs-graind-fpuff.  Stuff is Crofs-grain'd whena
Bough or fome Branch fhoots out on that part of

) . o the
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the Trunk of the Tree; For the Bough or Branch
fhooting forwards, the Grain of that branch
fhoots forwards alfo, and o runs a-crofs the Grain
of the Trunk ; and if they be well grown toge-
ther, it will fcarce be perceived in fome ftuff, but
in working ; yet in Deal-boards, thofe Boughs or
Branches are Knots, and eafily perceivd, and if
it grew up young with the Trunk, then inftead of
a Knot you will find a Curling in the St#ff when it
is wrought. '

Curling-ftuff. 1f the Bough or Branch that fhoots
out of the Trunk of a Tree be large, and the ftuff
in that place fawn fomewhat a-flope, when that
fteuff comes under the Plane you will find a Turn-
ing about or Curling on that place upon the ftuff;
and in a ftraight progrefs of the Plane the Iron
will cut with, and fuddenly 4-crofs the Grain, and
that more or lefs as the Bough grew in the Youth
of the Tree, or grew mrore or lefs upright, or
elfe floping to the Trunk, or was fawn fo, Such
ftuff therefore is called Curling-ftuff.

D.

Door-cafe. 1s the Fram'd work about the Door.

Donble-Screw. Seefol. 6o. Plate 4, fig. g. onthe
Work-bench A.

F.

Fuacia. See Plate 6. b.

Fence. See § 8. Ufe of the Plow, and Plate 4.
fig. B 6.

Fine-fer. The Irons of Planes are fet Fine, or
Rank, They are fet Fine, when they ftand fo
fhallow below the fole of the Plane, that in work-
ing they take offa thin fhaving. See§ 3.

Flat Friefe. See Plate 6. p.

Fore-Plane. See§ 2. and Plate 4, B 1.

Former. See § 1o, and Plateq, C 1. C3.

Frame,
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Frame. Seefol.g9,60. - '
Frame Saw. See § 28, and Plate 4 O,
Free-fuff. See§. 3.

Frz'e{ See Plate 6. p.

Friefe Pannel. See Plate 7. L;

Friefe Rail. See Plate 7, F.

Frowy fiuff. See § 3.

G

Gage. See S21. and Plate 4. G.
Gimblet. See § 23. and Plate 4. 1.
Gouge. See § 14. C6, '
Groowe. See fol, 69,

H - »
Hammer-kard. See Numb. 1. fol. 8,
Handle. See § 15. and Plate 4. D a
Hard Stuff. See'§ 3. '
Hatchet. See § 25. Plate 4. L.
Head. See § 22. Plate 4. H 4.
Hold-faft. See §1. Plate 4. Hd,
Hook. See § 1. Plate 4. A b.
Husk. SeePlate 6. »,

I
Inner-fguare. See § 15, and Plate 4. D 4.
Foint. Seefol. 59.
Foinser. See § 4. and Plate 4. B 2.
Irom. See § 2. and Platc 4. B 1 4.
K. S
Kerf. The Sawn-away flit between two pieces of
ftuffis called a Kerf. Seefol.g5. =~~~ - =~

Knob. See § 36. fol. 104. and Plate 5. fig. 7. N.
Knot. See Plate 6. o, o

- L:
Large Pannel, See Plate 7. K, '
Lying
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Lying Panncl. See Plate 7. 1.
Lower Rail. See Plate 7. H.

M.

Margent. See Platey. at A A A the flat breadth
of the Stiles befides the Moldings, iscalled the
Margent of the Stiles. _

Middle Rail. See Plate 7. EE.

Miter. See fol. 64.

Miter Box. Se¢ $§ zo. and Plate 5. fig. 1.

Miter fquare. See § 18. and Plate 4. E.

Moldings. The {everal wrought-work made
with Planes on Wood, is called Moldings. See
Plate 6.

Molding Planes. See § 9.

Mortefs. s a fquare hole cut in a piece of ftuff,
to entertain a Tennant fit toit. See§ 17.

Morsefs Chiffel. See§ 13. and Plate 4. Cy.

Moutk. See § 2. B 7. a The Mouth.

0.

‘Ogee. See Plate 6. c.
Owal. See § 21. and Plate 4. G.4. 7
Outer Square.  See § 17. and Plate 4. D

P

Pad. See § 22. and Plate 4. H 4.

Pannel. InPlate 7. I KL are Pannels, but diftin=
guifhed by their Pofitions.

Pare. The finooth cutting with the Paring-Chif>
fel is called Paring.

Paring-Chiffel. See § 11. and Plate 4. C 2.

Plaifter. See Plate 6. f.

Peircer. See § 22. and Plate 4. H.

Pit-man The Saywer that works in the Pit, 13
called the Pit-man.

Pit-Saw. The Pit-faw is a great Saw fitted intg
a fquare Frame ; asin Plate 4. M is a Pit-faw.

Planchier,
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Planchier. In Plate 6. between d and ers thc
Planchfer:

Plinth. See Plate 6.

Plow. See § 8. and Plate 4. B 6.
 Pricker. Is vulgarlycalled an Awl : Yet for ]om-
ers Ufe it-hath mioft commonly a fquare blade,
which enters the Wood better thin a round blade
will; becaufe the fquare Angle in turning it d-
bout breaks the Grain, and fo the’ Woed is'in Tefs
danger of fplitting.

R.

Rabbet. See § 7. V

Rabbet Plane. See §7. and Plate 4. B S

Rack. See Plate §. fig.8. Read § 36. =

" Rail. See Plate 7. A A'A.

Rank. The Tron of a Plane is faid to be et Rank,
‘when its edge ftands fo flat below the Sole of the
~ Plane, that in workmg it’will take off'a thick
fhaving. See § 3

Rank-fet. See Rank.

Range. The fide of any Work that runs ftraight,
without breaking into Angles, is faid to run
Range: Thus the Rails and Paririels 6f oné ftraight
fide of Wainfcoting is faid to run Range.”

Return. The fide that falls away from the fore~
fide of any Straight or Rank-work, iscalled the
Return.

Kiglet. Is a flat thin {quare piece of Wood :
Thus the pieces that are intended to make the
Frames for fmall Piftures, &e. before they are
Molded are called Rigless.

AS'
Saw-wreff. See S 26. fol. 97, and PIate4 0.

. Seamlin. The {ize that your ftuff i is mtended to
be cut to, .
T ; Soribes
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Scribe. ‘When Joiners are to fit a fide ofa piece
of Stuff againft the fide of fome other piece of
Stuff, and the fide of the piece of Stuff they are to
fit to is not regular; To make thefe two pieces
of. Stuff join clofe together all the way, they
Scribe it, (as they phrafe it, ) thus; They lay
the piece of Stuff they intend to Scribe clofe a-
gainft the other piece of Stuff they intend to
Scribe to, and open their Compafles to the wideft
Diftance, thefe two pieces of Stuff bear offeach
other : Then (the Compafles moving ttiff in their
Joint) they bear the point of one of the fhanks a-
gainft the fide they intend to Scribe to, and with
the pointof the other fhank they draw a Lineup-
on the Stuff to be Scribed 5 and then the points of
the Compafles remaining unremovd, and your
‘Hand carried even along by the fide of the piece
to be S¢ribed to, that Line Scribed upon the
piece intended to be Scribed, fhall be parallel to
the irregular fide intended to be Scribed to: And
if you work away your Stuffexactly to that Line,
when thefe two pieces are put together, they fhall
feem a Joint. o ~
Shoot a Foint.  See fol. 63.
- Skew-former. See § 12. and Plate 4. C 4.
- Smoothing Plane, See § 6. and Plate 4. B 4.’
~ Sole. SeePlate 4. B7. & a 4. The under fide of
a Plane is called the Sol.
Square. See § 15. and Plate 4. D.
Staff. See § 21. and Plate 4. G ¢. .
Staves. See § 8. and Plate 4. B 6. a4, .
Stile. The upright Pieces AA inPL. 7. are Stiles:
Stack. See § 22. and Plate 4. H ¢,
Stops. In Plate 6. £ k are Stops.
Stuff. The Wood that Joiners work upon they
. «callin general Stuff.
" Swur-bafe. InPlate 7. Disthe Sur-bafe.
. .Swelling-Friefe. InPlate 6.7 is the Swellmg-ﬂif_ga
2 .
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T

- Tuable. In Plate6. fisthe Table.

Taper- All forts of Stuffor Work that is fmale
lerat one end than at the other, and diminifhes
gradually from the biggeft end, is faid to be Taper.

Tennant. Is 2 fquare end fitted into a Mortefs.
See§ 17.

Tennamt-Saw. In Plate 4. O. would be a Ten-
nant-faw, were the flat of the Blade turned
where the edge there ftands.

Tongue. See §16. and Plate 4. D 4,

Tooth. See § 21. and Plate 4. G a.

Top-man. OFf the two Sawyers, the uppermofk
is called the Top-man.

Zote, See § 2. and Plate 4« B 1 4.

Traverfe. Seefol. 69, ‘

Truffel. See fol. 100, and Plate 5. Fig. 3.

Try. See § 13,

e

V.
Vaws-Cornice. See Plate 6. e. 5
Upper Cornice. Sce Plate 6. 2.
W.
Warp. The fame that Caft is.
Waving Engine. See § 46. and Plate S
Wedge, See s 2. and Plate 4. B I1.c.
Whesting-Block. See Plate 4. P.
Whip-Saw:- See Plate 4. N.
Wreft: See §26. and Plate 4. Q.

_Thus much of Joinery. The next Exercifes
will be of Carpentry.

HMECHMA
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MECHANICK EXERCISES;
- The Do&rine of Handy-Works

Appliedtothe AR T of Houfe-Carpentry. _,

' Iteéfure, 1t being {0 abfolutely neceffary
for Builcjers to be acquainted with: But my An-
{wer to them is, that there are fo many Books of
Architeliure extant, and in them the Rules fo well,
fo copioufly, and focompleatly handled, thatit is
needlefs for me to fay any thing of that Science t
Nor do I'think any Man that thould, can do more
than Colleé out of their Books, and perhaps de-
diver their Meanings in his own Words. Befides,
Architeiure is a Mathematical Science, and there-
fore different from my prefent Undertakings,
which are (as by my Title) Mechanick Exer-
cifes : yet becaufe Books of Archite@ure are as
neceffary for a Builder to underftand, as the ufe
.of Tools ; and left fome Builders fhould not
know how to enquire for them, I fhall at the
lagter end of Carpentry give you the Names of
fome Authors, efpecially fuch as are Printed in
the Englifh Tongue,

Some may perhaps alfo think it had been more
proper for me in thefe Exercifes to have introdu-
ced Carpentry before Foinery, becaufe Neceffity,
(the Mother of Invention ) did doubtlefs compel

H 3 our

EING now come to exercife upon the
Carpenters Trade, it may be expected, by
'fome, that I fhould infift upon Archi-
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our Fore-fathers in the beginning to ufe the con-
veniency of the firft, rather than the extrava-
gancy of the laft. I confefs, Iconfidered it my felf,
and had in my own Reafon been perfuaded to it.
but that I alfo confidered that the Rules they both
work by are upon the matter ie the fame, in Ssw-
ing, Mortefing , Tenanting, Scribing, Paring, Plain-
ing, Moulding, &c. and likewife the Tools they
work with the fame, though fome of them fome-
what ftronger for Carpenter’s Ufe than they need
be for Joiner's; becaufe Joiners work more curi-
oufly, and obferve the Rules more exa&ly than
Carpenters need do. And therefore I'fay it was,
that I began with Joinery before Carpentry ; for
he that knows how to work curioufly, may, when
he lifts, work flightly ; when as they that are
taught to work more roughly, do with greater
difficulty perform the curious and nice work.
Thus we fee Joiners Work their Tables exactly
flat and {mooth, and fhoot their Joint fo true, -
that the whole Table fhews all one piece : But
the Floors Carpenters lay are alfo by Rule of Car-
pentry to be laid flat and true, and fhall yet be
well enough laid, though not {0 exactly flat and
{mooth as a Table.

Yet though the Rules Joiners and Carpenters
work byare {o near the fame, and the Tools they
work with, and Stuffthey work upon, the fame;
yet there are many Requifites proper to a Car-
penter, (efpecially a Mafter Carpenter) that a
Joiner need take little notice of, which, after I
have defcribed the Carpenters Tools that are not
expreft among the Joiners, I fhall fpeak to.

S 1. Of feveral Tools ufed in Carpentry, thar are
not ufed in Foinery. Awdfirft of the AX.
He Ax marked A in Plate 8. is ( as you{ee )
{ different from what the Joiners Hatchet is,
' both






Hosted by Google



HOUSE-CARPENTRY. 11g

bath in Size and Form ; theirs being a light
Hatchet, withaBafil edge on its left fide, becaufe
itis to be ufed with one hand, and therefore hath
a fhort Handle : But the Carpenter’s 4x being to
hew great Stqﬂ", is made much deeper and heavier,
and its edge tapering into the middle of its Blade.
It hath a long Handle, becaufe it is ufed with
both their Hands,to fquare or bevil their Timbers.
When they ufe the Ax, the Timber hath com-
monly fome Bauk orLog laid under it near each
end, that the edge of the Ax may be in lefs danger
of ftriking intothe ground, when they hew near
the bortom of the Timber. And they commonly
ftand on that fide the Timber they hew upon.

§ 2. Of the Adz, and its ufe.

TH,e Adz marked B in Plare 8. hath its Blade
made thin, and fomewhat arching. As the
Ax hath irs edge parallel to its Handle, fo the
Adz hath its edge athwart the Handle, and is
ground to a Bafil on its infide to its outer edge :
Wherefore when it is blunt they cannot well
grind it, unlefs they take its Helve out of its
Eye.

Its general Ufe is to take thin Chips off Tim-
ber or Boards, and to take off thofe Irregularities
that the Ax by reafon of its Form cannot well
come at; and that a Plane ( though rank fet)
will not make riddance enough with.

Itis moft ufed for the taking off the Irregulari-
ties on the framed Work of a Floer, when it is
framed and pin’d together, and laid on its place ;
for that lying flat under them, the edge of the
Ax being parallel to its Handle ( as aforefaid )
cannot come at the Irregularities to take them off;
but the 4dz having its edge athwart the Handle
will.  Again, upon fome Pofts framed upright,
and range with other framed Wark clofe to it,

H 4 the
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the edge of the Ax cannot come at the Irregulari-
ties for the reafon aforefaid,but the 44z will. And
the like for the Irregularities of framed Work on
a Ceiling, &c. :

When they work upon the framed Work of a
Floor, they take the end of the Handle in both
their Hands, placing themfelves direcly before
the Irregularity, at a finall Diftance, ftradling a
little with both their Legs, to prevent Danger
from the edge of the Adz, and fo by degrees hew
off the Irregularity. But if they hew upon an Up-
right, they ftand direély before it.

They fometimes ufe the 4dz upon {mall thin
Stuff, tomake it thinner, ( butthis is many times
when the Ax, or fome other properer Tool, lies
not at hand ) and then they lay their Stuff upon
the Floor, and hold one end of it down with the -
Ball of the Foot, if the Stuff be longenough if
not, with the ends of their Toes, and {o hew it
lightly away to their fize, form, or both.

§ 3. Of Carpenters Chiflels in general. .

T Hough Carpenters for their finer Work ufe
U A 4l the forts of Chiffels defcribed in the Artof
Joinery yet are not thofe forts of Chiffels ftrong e-
nough for their rougher and more common Work,
and therefore they alfo ufe a ftronger fort of Chiffels;
and diftinguifh them by the name of Socker-Chiffels:
¥or whereas thofe Chiffels Joiners ufe have their
wooden Heads made hollow to receive the [ron
Sprig above the Shoulder of the Shank, Carpen-
ters have their Shank. made withan bolow Socket
at its Top, to receive a ftrong wooden Sprig
aade to fit into the Socket, with a {quare Shoul-
der above it, the thicknefs of the Iron of the
Socket, or fomnewhat more ; which makes it much
more ftrong, and able to endure the heavy blows
of the Malle they lay upon the head of the Ghif

B " Jele
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Jl. And the Shanks and Blades are made ftrong-
er for Carpenter’s Ufe than they are for Joiners. .

" Of thefe Socker-Chiffels they have of the feveral
forts defcribed in Joinery, though not all feveral-
1y diftinguifhed by their Names; for they call
them Half-Inch, Three-quarser-Inch Chiffels, Inch and
Half, Tovo-Inch, to Three-Inch Chiffels, according to
the breadth of the Blade. But their Ufes are the
fame mentioned in Joinery, though the manner of
ufing them be fomewhat different too: For, as 1
told you in Joinery, the Joiners prefs the edge of
the Blade into the Stuff, with the ftrength of their
Shoulders, but the Carpenters with the force of
the blows of the Mallet. And the Joiners guide
their Chiffels differently from what the Carpenters
do their Socket-Chiffels 5 for the Joiners hold the
Shank and Blade of their Cbiffels, as I defcribed in
Joinery, Set. 1. but the Carpenters hold the
Shank of their Chiffels in their clutched left Hand,
and beat upon the Head with the Maller in the
right. See the Figure of Socker-Chiffel in Plate 8.
C. withits Head 2 out of the Socket. .

§ 4. Of the Ripping-Chiflel, and is Ufe.

THe Ripping-Chiffel defcribed in Plare 8. D, isa

L Socker-Chiffel, and is about an Inch broad,and
hath'a blunt Edge. Its Edge hath not a Bafil, as
almoft all other Chiffels have, and therefore would
more properly be called a #edge than a Chiffel. But
moft commonly Carpenters ufe an old caft off Chsf~
felfor a Rippirig-Chiffel.

Its Office is not to cut Wood, as others do, but
t0 7ip Or rear two pleces of Wood faftned together
from one another; by entering the blunt Edge of
it between the two  pieces, and then knocking
hard with the Mallet’npon the head of the Handle,
till you drive the thicker part of it between the
two pieces, and fo force the power that holds

2 . PN ! theﬂ‘l
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them together ( be itNails, or otherwife ) tolet
go their hold: For its blunt Edge fhould be made
of Steel, and well tempered, {0 that if you knock
with ftrong blows of the Mallet the Chifls Edge
upon a Nail (though of fome confiderable Sub-
ftance) it may cut or brake it fhort afunder. If
you cannot, at once, placing the Ripping-Chiflel,
part the two pieces, you muft ufe two Ripping-
Cbhiffels, placing the fecond at the remoteft en-
trance in the breach, and driving that home, will
both open the breach wider, and loofen the firft
Rippmg-Chiffel, fo that you may take it again, and
place it farther in the breach : And fo you muft
continue edging farther and farther, till you have
feparated your intended pieces.

It is fometimes ufed when Carpenters have com-
mitted Error in their Work, and muft undo what
they did, to mend it. But it is generally ufed inall
Alterations, and old Work.

§ 5. Of the Draw-knife, . gnd its Ufe.
He Draw-kpife defcribed Plate 8. E. is feldom
ufed about Houfe-building, but for the ma-
king of fome forts of Houthold-ftuff’; as the Legs
of Crickets, the Rounds of Ladders, the Rails to
lay Cheefe or Bacon on, e, )
When they ufe it, they fet one end of their
Work againft their Breaft, and the other end a-
gainft their Work-bench, or fome hollow Angle
that may keep it from flipping, and fo prefling
the Work a little hard with their Breaft againft
the Bench, tokeep it fteddy in its Pofition, they
with the Handles of the Draw &nife in both their
Hands, enter the edge of the Draw-Znife into the
Work, and draw Chips almoft the length of their
Work, and fo fmoothen it quickly.

$6. Of
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§ 6. Of Hook-Pins, and their ufe.

Y ‘He Hook-Pin, is defcribed Plate 8. F. athe

1 Pin, bthe Hok, ¢ the Head. 1ts Office is to
‘pin the Frame of a Floor, or Frame of a Roof to-
gether, whilft it is framing, or whilft it is fitting
into.its Pofition. They have many of thefe Hook-
Pins to drive into the feveral Anglesof the Frame.
Thefe drive into the Pin-holes through the Mor-
tefles and Tennants, and being made Taper, do
with a Hammer ftriking on the bottom of it knock
it out again; or they moft commonly ftrike under
the Hook, and fo knock it eut. Then if the
Frame lie in its place, they pin it up with wooden
Pins.

§ 7. Of the Level, and its ufe.
T He Lewvel defcribed in Plate 8. G. aa the Le-
wel, b the Plumbet, ¢ the Plumb-line, dd the
Perpendicular mark’d from the top to the bottom
of the Board. The Lewve/ isfrom two to ten Foot
long, that it may reach over a confiderable length
of the Work. 1If the Plumb-line hang juft upon the
Perpendicular d d, when the Lewel is {et flat down
upon the Work, the Workis Level: Butif it hang
on either fide the Perpendiculsr, the Floor, or
Work, muft be raifed on that fide, till the Plumb-

line hang exactly upon the Perpendicular.

§ 8. Of the Plumb-line, and its ufe.

T He Plumb-line is defcribed in Plate 8. H. a the

_ Line-Rowl, b the Line. It is ufed to try the
upright ftanding of Pofts, or other Work that is
to ftand Perpendicular to the Ground Plot ; and
then they draw off fo much Line as is neceflary,
and faften the reft of the Line there, upon the
Line-Row! with a Slip-knot, that no more Line
turnoff  They hold the end of the Line between
their
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their Finger and Thumb half the Dianieter of the
Line- Row! off one corner of the Poft, or Work 5
and if the Line and Corner of the Poft be parall€l
toeachother, the Poft is upright : But if the Poft
be not parallel to the Line, but its bottom ftands
more than half the Diameter of the Line-Rowl
from the Line, the Poft hangs fo much over the
bottom of the Poft on that fide the Line bears off,
-and muft be forced backwards till the fide of the
Poft and the Line become parallel to each other:
But if the bottom of the Corner of the Poft ftands
out from the top of the Line, the Poft-muft be
forced fcrwards to comply with the "Line. -

§ 9. Of the Hammer, and its Ufe.
He Hammer is defcribed in Plate 8. 1. athe
Fice, b the Claw, cc the Pen at the return.
fides of the Claw. This Tool was forgot to be
defcribed in Foinery, though they ufe Hammers
too, and therefore I bring it in here. Its chief
Ufe is for driving Nails into Work, and drawing
Nails out of Work. o
“There is required a pretty skill in driving a
Nail 5 for if ( when you fet the point of a Nail)
you be not curious in obferving to ftrike the flac-
face of the Hammer perpendicularly down upon
the perpendicular of the Shank, the Nail (unlefs
it have good entrance ) will ftart afide, or. bow,
ot break ; and then you will be forced to draw it
out ‘again with the Claw of the Hammer. = There-
fore you may fee ‘a reafon when youbuy a Ham-
mer, to chufe one with a true flat Face. ,
A little trick is fometimes ufed among fome
( that would be thought cunning Carpenters ) pri-
vately to touch the Head of the Nail with a lit-
tle Far-wayx, and then lay a Wager with a Stran-
ger to the Trick, that he fhall not drive that
Nail up. to the Head with fo'many blows. The
SR ‘ ftranger



HOUSE-CARPE NTRT. 124
ftranger thinks he fhall affuredly win, but does
afluredly lofe ; for the Hammer no fooner touches:
the Head of the Nail, but inftead of entring the
Wood it flies away, notwithftanding his utmoft
care in ftriking it down-right.

§ 10. Of the Commander, and its Ule.
“Me Commander is defcribed in Plate 8. K. Itis
indeed but a very great wooden Maller, with
an Handle about three foot long, to ufe in both
the Hands. :

It is ufed to knock on the Corners of Framed
Work, to fet them into their pofition. It isalfo
ufed to drive {fmall wooden Piles into the ground,
&¢c. or where greater Engines may be fpared.

§11. Of the Crow, and its Ufe.

THe Crow is defcribed in Plate 8. L. 4 the Shank,

bb the Claws, ¢ the Pike-end. 1t is ufed asa
Lever to lift up the ends of great heavy Timber,
when either a Bauk, or a Rowler, is to be laid
under it ; and then they thruft the Claws be-
tween the Ground and the Timber, and layinga
Bauk, or fome fuch Stuff behind the Crow, they
draw the other end of the Shank backwards, and
fo raife the Timber.

§ 12. Of the Drug, and its Ul

He Drug defcribed in Plate . A. is made fome=
what like a low narrow Carr. It is ufed for
the carriage of Timber, and then is drawn by the
Handle 24, by two or more Men, according as
the weight of the Timber may require. .
There are alfo fome Engines ufed in Carpentry,
for the management of their heavy Timber, and
hard Labour, wiz. the Fack, the Crab, to which
belongs Pullies and Tackle, &c. Wedges, Row-
lers, great Screws, & But I fhall give youan
a accoung



126 HOUSECARPENTRTYT

account of them when I come to the explanation
of Terms at the latter end of Carpentry.

§ 13. Of the Ten-foot Rod, and thereby to meafure
and deferibe the Ground-plot,
E fhall begin therefore to meafire the
Ground-plot, to which Carpenters ufe a Ten-
foot Rod for Expedition, which is a Rod about an
Inch fquare, and ten foot long ; being divided in-
to ten'equal parts, each part containing one foot,
and is divided into 24 equal parts, and their
Sub-divifions. : . L
. With this Rod they meafure the length and
breadth of the Ground-plos into Feet, and if there
be odd Inches, they meafure them with the Zwe-
Joot Rule:  Their meafure they note down upona
piece of paper, and having confidered the fitua-
tion of the Sides, Eaff, Weft, North and South, they
draw on paper their feveral Sides accordingly, by
3 fmall Scale, either eleGted, or elfe made for that
purpofe. They may ele& their Two-foor Rule for
{fome plots ; for an Inch and an half may comme-
dioufly ferve to fet off one Foot on fome finall
Ground-plots, and then you have the Inches to that
Foot actually divided by the Marks. for the half
quarters on the Zwo-foot Rule. But this large
Scale will {care ferve to defcribe a Ground-plot a-
bove ten Foot in length, becaufe a fmall fheet of
Paper is not above 1§ or 16 Inches long, apd
therefore one fheet of Paper will not containit,
if the Ground-plot be longer: Therefore if you
make every half quarter of an Inch to be a Scale
for two Inches, a fheet of Paper will contain 20
_Foot in-length ; And if yon make every half quar-
_ terof--an Inch to be a Scale for four Inches, a fheet
of Paper will contain 4oFoot. And thus by di-
minifhing -the Scale, the fheet of Paper will con-
 tain a greater pumber of Feet, . ot
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" But ‘having either elefted, or elfe made your
Scale, you are ‘to open your Compaffes to the
number of Feeton your Scale your Ground-plot hath
inléngth, and then transfer that Diftance to your
paper, and to draw a ftraight ‘Line betweenthe
two points, and mark that ftraight Line with Eaf?,
Weft, North or South, according to the fituation of
that'fide of the Groand-plot it reprefents. Thena-
gain open your ‘Compafles to the number of Feet
on your Scale ‘one of the adjoining Sides contains,
and transfer that Diftance alfo to your paper, and
.draw a Line between the two points, and note its
fitvation of Esft, Weff, North or South, as before.
Po the like by the'other Sides ;’and if-cither a
Quirk, or any Addition, be added to the Build-
-ing, onany fide of your Grosnd-plot, you muift de-
feribe it aHo proportionably.
" Then youare to confider what Apartments,-or
Partitions, totidke on your Grousd-plot, or fecond,
or third Story, and 'to fet ‘them off from your
- Scdle, beginning at yourintended ¥ront. Asfer
Exaniple , ‘Suppofe your Ground-plor be-aLong-
fquare, o Foot in length, and 20 Foot wide:
This Ground-plat will contain in its length two
good Rooms, and a Yard behind it 10 Foot long,.
1f you will, you may divide the’so Foot into‘twe
" equal parts, fowilleach Roor'be 20 Footdquare:
. Or -you may ‘make the Rooms next the Front
deeper, or fhallower, 'andleave theremainder for
‘the'Back-Room : As' here the’Front<Room is 25
Foot, and the Back-Room 15 Foot deep, anla
fetting off of'8'Foot broad and 10 Foot long tak-
“ing out of the Yard, for a Buttery below Stairs
" (if youwill) and Clofets above Stairs over it:
But wha{gl width-and depth foever you intend your
Rooms fhall have, you muft-open your' Gompdffes
* to that nimber of Feet on your Sédle,-and fet off
__that Diftance on the Eafy #e#, North-or Somh,
o N Line,



128 HOUSE-CARPENTRY.

Line, according to the Situation of that fide it re-
prefents on your Ground-plot.. If you fet it off the
Eaf Line, you muft alfo {et it off on the wef 5 if
on the North Line, you muft alfo fet it offon the
South Line : Becaufe between the two Settings off
on the Eaf and Weft Lines, or Nirth or South
Lines, you muft draw a ftraight Line of the léngth
of your intended Partition. And in this manner
~ you muft from every Partition draw a Line in its
proper place on the Paper, by meafuring the Dif-
tances each Partition muft have from the outfide
of the Ground-plot. -

And thus you are alfo to deferibe by your Scale
your Front, and feveral fides of the Carcafe;
allowing the Principal Pofts o Enterduces , Quar-
terings, Braces, Gables, Doors, Windows, and Orna-
ments, their feveral Sizes, and true Pofitions by
the Scale : Each fide upon a Paper by it felf: Un-
lefs we fhall fuppofe our Mafter-Workman to un-
derftand Perfpective ; for then he may, ona fing-
gle piece of Paper, defcribe the whole Building,
as it fhall appear to the Eye at any affigned Stas
tion.

§ 14. Of Foundations.

Aving drawn the Draft, the Mafter-Work=
~ man is firft to caufe the Cellars to be dug,
if the Houfe fhall have Cellars. And then to try
the Ground, that it be all over of an equal firm-
nefs, that when the weight of the Building is fet
upon it, it may not {ink in any part. But if the
Ground be hollow or weaker in any place, he
ftrengthens it, fometimes by well ramming it
down, and levelling it again with good dry Earth,
Lime-Core, Rubbifh,&c. or fometimes with ram-
ming in Stones, or fometimes with- well Planking
jt 5 or moft fecurely by driving in Piles. But
driving in of Piles is feldom ufed for Timber

o o Houfes,
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Houfes, hut-for Stone, or Brick Houfes, and that
but intfew places of England neither, but where
the Ground proves Fenny, or Moorifh. Therefore
a farther account fhall be given of Foundations,
when I come to exercife upon fiafomry, &c.
Then are the Celler-Walis to be brought up*by
a Brick-layer with Brick s for {mall Houfes two
Bricks thick, for bigger two and an half bBricks
thick, - or three or four Bricks thick, according to.
the bignefs. of the Houfe, and quality of the-
Ground, as I fhall fhew when I come to Exercife
on Bricklaying. S
But. if the Houfe be defigned to have no Cellars
( as many Country-Houfes have not) yet for the
better fecuring the Foundation, and preferving
the. Timber. from rotting, Mafter-Workmen will
caufe three, or four, or five courfe of Bricks to be
laid, to lay their Grosnd-plates upon that Founda-
tion.. : :
~ The Foundation being made good, the Mafter- -
Workman appoints his,Under-Workmen their fe+
veral  8cantlins , for Ground-plates, Principe&Zofts,
Pofts, Breflumsmers, Girders, Trimmers, Foyls, &c.
which they cut fquare, and frame their Timbers
to, as has been taught in the feveral Excrcifzs up-
on Joinery, ( whither I refer you) and there {et -
them up, each in its proper place, according to
the Draft. , _ , o
The Draft of a Foundation I have defcribed in-
Plate 10, according to a Scale of eight Foot in an
Inch 5 where you have the Front A B 20 Foot
long, the fides A C and BD o Foot long. The
Shop, ‘or firft Room, EE 25 Foot (as aforefuid)
deep. I make the firlt Room a Shop, becaufe I in-
tend to defcribe Shop-wimdows, Sialls, &c. though
you may Build according to any otlier purpofe
The Kitching, or Sack Roows F F 15 Foot deep. A
Butery or'Clofer, taken out of the Yurd, marked G,
L 10 Foot
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"yo Foot deep, and 8 Foot wide: H a Setting off ix
the TYard, 4 Foot fquare for the Houfe of Office
1 Leawing wway in the Shop for a Stair-Cafe £ Foot.
and ¢1 Foot. K The 2ard. L The Sink-bole 1 Foo:
fquare. M Leaving way in the Kirching 6 Foor
deep, and 4 Foot wide for the Chimmeys.

] do not deliver this Draft of Partitions for
the moft Commodious for this Ground-plot, net
is'the Houfe fet out defigned for any particula:
Inhabitant; which is one main purpofe to be
confidered of the Mafter-Workman, before he
make his Draft ; icr a Gentleman’s Houfe mufl
not be divided as a Shop-keeper's, nor all Shop:
keepers Houfe a-like; for fome Trades require
a deeper, others may difpence with a fhallow-
er Shop, and fo an Inconvenience may arif
in both. For if theShop be fhallow, the Fron:
Rooms upwards ought to be fhallow alfo: Becauft
by the ftri¢t Rules of Archireéture, all Partitions o
Rooms ought to {tand directly over one another
For if your Shop ftands in an eminent Street, the
Front Rooms are commonly ‘more Airy than the
Back Rooms ; and always more Commodious fo
obferving publick Paffages in the Street, and i
that refpect it will be inconvenient to make th
Front Rooms fhallow : But if you have a fair Pro
{peét backwards of Gardens, Feilds, & (whicl
feldom happens in Cities ) then it may be conve
nient to make your Back-Rooms the larger fo
Entertainment, ¢ ButI fhall run no farther in
to this Argument; for I fhall leave the Mafter
Workman to confult Books of Architetiure, anc
more particnlarly the Builder, which, in this cafe
they onght all to do.

MECHA
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MECHANICK EXERCISES;
O R,

The Do&rine of Handy-Works

Continued in the A R T of Hoafe-Carpentrys

AC, BD, CD, N O, Ground-plates , Wall-plates ,
Brefummers, Lintels, the Thicknefs of the Wall

A B, dlfo @ Ground-plate, or Ground-fell.

P P, The Summer.

Q. QQ, Girders.

1, The Well-boule for the Stairs, and Stair-cafe.

M, Leaving a way for the Chimnies.

bb, Trimmers for the Chimny-way and Stair-cafe.

aaaa, Foyfts.

§ 15. Of Framing for the Floors.
HE four Plates, AB, AN, NO and
B O, lying on the Foundation, are cal-
led Ground-plases.  They are to be of
4\ good Oak, and for this fize of Build-
ing about eight Inches broad, and fix Inches deep.
They are to be framed into one another with
Tennants and Mortefles. The longer Ground-
plates AN and BO are commonly tennanted
into the Front and Rear Ground-plates A B and
N O, and into thefe two fide-Ground-plates ore
Mortefles made for the Tennants at the ends of
the Joyfts, to be fitted fomewhat 10ofly in, at a-
bout ten Inches diftance from one another, as i
the Draft. Thefe Ground-plates are to be bor'd
with an Inch and half Augre, and well pinned int
I2 ong
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one another with round Oaken Pins, made taper-
ing towards the point,and fo ftrong, that with the
hard blows of a Mallet, they may drive ftiff into
the Augre-bole, and keep the Tennant firmly in the
Mortefs. The manner of making a Tennant and
Mortefs is taught in Foizery, p. 85. But becaufe
the Stuff Carpenters work upon, is generally heavy
Timber,and confequently not o eafily managed as
the light Stuff Joiners work upon ; therefore they
do not at firft pin their Tennants into their Mor-
telles with wooden Pins, left they fhould lie out of
iquare, or any other intended Pofition : But laying
a Block, orfome other piece of Timber, under the
corner of the Frame-work to bear it hollow off the
Foundation, or what ever elfe it lies upon, they
drive Hook-pins (defcribed in Plare 8. §76.) into the
four Augre-holes in the corners of the Ground-
plates, and one by one fit the Plates either to a
Square, orany other intended Pofition : And when
1t is {o fitted, they draw out their Hook-pins; and
drive in the wooden Pins (as aforefaid) and tak-
ing away the wooden Blocks one by one from un-
der the corners of the Frame, they let it fall into
its place.

But before they pin up the Frame of Ground-
Pplates,they muft fit in the Summer marked P P,and
the Girders Q Q_, and all the Foyfts marked 2z 4 4,
&c and the Trimmers for the Stair-cafe, and Chimny=
-way marked b4, and the binding Foys7s markect
¢ ¢, for eife you cannot get their Tennants into
their refpective Mortefs-holes. But theydo I fay fit
all thefe in, while the Frame of Ground-plates lies
loofe, and may, corner by corner,be opened to let
the refpective Tennants into their refpective Mor-
zefles, which when all is done, they Frame the
Raifing-plates juft as the Ground-plases are Framed ;
and then Frame the Roof into the Raifing-plates
with Beams, Foyfts, &c,

The
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The Summer is in this Ground-plate placed at
2¢ Foot diftance from the Front,and isto be of the
fame Scantlin the principal Plates are of, for Rea-
fons as fhall be fhewn hereafter : And the Girders
are alfo to be of the fame Scantlins the Summers
and Ground-plates are of, though according to the
nice Rules of Arch:teéture, the Back-Girder need not
be fo ftrong as the Front-Girder, becaufe it Bears
but at 74 Foot length, and the Frem-Girder Bears
at 24 Foot length : Yet Carpenters (for uniformi-
ty) generally make them fo, unlefs they build an
Houfe by the Great, and are agreed for the Sum
of Money, ¢

The Foyfs Bearing at 8 Foot ( as here they do )
are to be 7 Inches deep, and 3 Inches broad.

The Trimmers and Trimming Jofts are 5 Inches
broad and 7 Inches deep, and thefe Foyfts, Trim-
mers and Trimming Foyfts, arve all to be pinned
into their refpective Mortefles ; and then its flat-
nefs try’d with the Level, as was taught § 7.

§ 16. Of ferting up the Carcafs.

Hough the Ground-plates, Girders , &c. be
part of the Carcafs, yet I thought fit in

the laft Section they fhould be laid, before I
treated of the Superftructure, which [ fhall now
handle. The four Corner Pofts called the Prin-
cipal Poffs marked A A, fhould be each of one
piece, fo long as to reach up to the Beams of
the Roof, or Raifinz-plate, and of the fame Scant-
lin the Ground-plates are of, wiz. 8 Inches broad,
and 6 Inches thick, and fet with one of its nar-
rowelt fides towards the Front. Its lower end
is to be Tennanted, and let into a Mortefs
made near the corner of the Graund-plate Frame 3
and its wpper end hath alfo a Tennantonit to
fitinto a Mortefs made in the Beam of the Roof,
or R,ﬂzﬁ)rj.-p,f'c;a, '

P At
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At the heighth of the firft Story in this Prin-
cipal Poft, muft be made two Mortefles, one
to receive the Tennant at the end of the Bref-
fummer that lies in the Front, and the other
to entertain the Tennant at the end of the
Breflummer that lies in the Return-fide.

Two fuch Mortefles muft alfo be made in this
Principal Poft at the height of the fecond Story,
to receive the Tennant at the ends of the Bref-
{fummers for that Story.

Though I have fpoken fingularly of one Prin-
cipal Poft, yet as you work this, you muft work
all four Principal Pofts ; and then {et them plumb
upright, which you muft try with a Plumb-line
defcribed in Plate 8 §. 8.

Having ereted the Principal Pofts upright,
you muft enter the Tennants of the Breflum-
mers into their proper Mortefles, and with a
Nail or two (about a fingle Ten or a double
Ten) tack one end of a deal Board, or fome
other like piece of Stuff to the Breflummer, and
the other end to the Framd Work of the
¥loor, to keep the. Principal Pofts upright, and
an their places Then fet up the feveral Pofts
between the Principal Pofts ; but thefe Pofts
muft be Tennanted at each end. becaufe they
are to be no longer than to reach from Story
1o Story, or from Entertife to FEntertife, and
are to be framed into the upper and under Bref-
fummer. If the Entertifes be not leng enough,
they fet up a Principal Poft between two or three
Lengths, to reach from the Ground-plate up to
the Raifing-plates. ‘

It 1s to be remembred. that the Breflam-
mers and Girders are laid flat upon one of
their broadeft {ides, with their two narrowelt
fides Perpendicular to the Ground-plot ; but
the Joyfts are to be laid contrary : For they
’ are
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are Framed fo as to lie with one of their nar-
roweft fides upwards, with their two broadeft
fides Perpendicular to the Ground-plot. The
reafon is, becaufe the Stuff of the Brelummers
and Girders are lefs weakned by cutting the.
Mortefles in them in this Pofition, than in the
other Pofition; for as the Tennants for thofe
Mortefles are cut between the top and bottom
fides, and the flat of the Tennants are no broader
than the flat of the narroweft fide of the Joyfits ;
fo the Morteflzs they are to fit into, need be
no broader than the breadth of the Tennant,
and the Tennants are not to be abovc an Inch
thick, and confequently the Mortefles are to
be made with an Inch Mortefs-Chiflel, as was
fhewn inFoimery, p. 86. for great care muit be taken
that the Breflummers and Girders be not weakned

more than needs, left the whole Floor dance,
Thefe Tennants arve cut through the two nar-
roweft fides, rather than between the two
broadeft fides, becaufe the Stufi’ of the Girders
retalns more ftrength when lealt of the Grain
of the-Stuff’ is cuc: And the Tennants being
made between the narrowett fides of the Joyces,
requires their Mortefs-holes no longer than the
breadth of that Tennant : And that Tennaut
being but an Inch thick, requires its Mortefs
but an Inch wide to receive 1t ; {0 that vou
Mortefs into the Girder no more than three
Inches wide with the Grain of the Stuff, and
one Inch broad contrary to the Grain of the
Stuff.  But fhould the Tennant be cut between
the two broad fides of the Joyfts, the Mortefs
would be three Inches long, and but one Inch
broad, and confequently, you muf: cut into the
Girder three Inches crofs the Grain of the Stuff]
which would weaken it more than cutting fix
Inches with the Grain, and one Inch crofs, ‘
. But
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But it may be objected that the Tennants of
the Joylts being fo {mall, and bearing atan Inch
thicknefs muft needs be too weak. '
Anfwer, Firft, Though the Tennants be in-
deed but an Inch thick, and three Inches broad ;
yet the whole Bearing of the Joyces do not
folely depeuad upon their Tennants 5 becaufe the
Girders they are framed into, prove common-
ly fomewhat Wainny upon their upper fides ,
and the Joyfts are always fcribed to project over
that Waynninefs , and fo ftrengthen their Bearing
by fo much as they projet over the Roundnefs or
Waynninefs of the upper fide of the Girder.

Secondly, The Floor is boarded with the length
of the Boards athwart the Joyits, and thefe
Boards firmly railed down to the Joyfts, which
alfo adds a great ftrength to them. ’ '

Thirdly, The Joyfts are feldom made to Bear
at above ten Foot in length, and fhould by
the Rule of good Workmanthip, not lie above
ten Inches afunder at the moft : So that this
fhort Bearing and clofe difcharging of one an-
other, renders the whole Floor firm enough for
all common Occupation: But if the Joyces do
Bear at above ten Foot in length, it ought to
be the care of the Mafter-workman to provide
ftronger Stuff for them, wiz. Thicker and Broad-
er. Ifnot, they cut a Tusk on the upper fide of
the Tennant, and let that Tusk into the upper
fide of the Girders.

Having ere@ed the Principal Polt, and other
Pofts, and ficted in the Breflimmers, Girders,
Joyfts, ¢ upon the firft Floor, they pin up
all the Frame of Carcafs-work! But though the
Girders and Joyits defcribed for this firft Floor,
lie proper enough for it yet for the fecond
Story, and in this particular Cafe, the Joyfts
Jie not proper for the fecond Story; beravie

m



HOUSE-CARPENTRY. 147

in the fecond Story we have defcribed a Balony.

Therefore in this Cafe you mwuft frame the
Front-Breffummer about feven Inches lower into
the Principal Pofts : Becaufe the Joyfts for the
fecond Floor are not to be Mortefled into the
Breflummer to lie even at the top with it, but
muft lie upon the Breflummer, and project over
it fo far as you defign the Balony to projedt
beyond the Upright of the Front : And thus
laying the Joyfts upon the Breflummer renders
them much’ ftronger to bear the Balcowy, than if
Joyfts were Tennanted into the Front of the Bref-
fummer, and {o proje& out into the Street from it.

But the Truth is, Though I have given youa
Draft of the Joyfts lying athwart the Front and
Rear for the firlt Floor, you may as well lay
them Range with the two fides on the firft
Floor. But then the Breflummer that reaches
from Front to Rear in the middle of the Floor
mult be ftronger : And Girders muft then be
Tennanted into the Breflummer, and the Ground-
plates at fuch a Diftance, that the Joyfts may
not Bear at above ten Foot in length. And the
Tennants of the loyfts muft be Tennanted into
the Girders, fo that they will then lie Rangewith
the two Sides.

But, a word more of the Breflummer: I fay
(as before) the Breffummer to Bear at fo great
Length muft be itronger, though it fhould be
difcharged at the Length of the Shop, ( wiz. at
25 Foor ) with a Brick Wall, or a Foundati-
on brought up of Brick. But if it fhould have
no Difcharge of Brick-work, but Bear at the
whole 40 Foot in Length, your Breflummer muft
be yet confiderably ftronger than it need be,
were it to Bear but 25 Foot in Length ; be-
caufe the fhorter all thie Bearings of Timberg
are, the firmer they Bear. But then the Fraim-
ing Work will take wp more Labour: And in

many
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many Cafes it is cheaper to put in ftronger Stuff
for long Beartags, than to put a Girder between
to Difcharge the Length of the Joyfts to be fram.
ed into the Girders.

But to make fhort of this Argument, I fhall give
you the Scheme of Scantlins of Timber at feveral
Bearings for Summers,Grders, 70y/f:‘Raftem, &ec. as
they are fet down in the Act of Parlia. for the Re-
building theCity of London, after the late dreadful
Fire: Which Scantlins were well confulted by able
Workmen before they were reduced into an A&,

Scantlins of Timber for the firft Sorts of Houfes
Foot Inches  Inches

/
Summers under=—13——12==and-—§

For the Floor Wall-plates = e Pl 5
» Foot { at foot--3 % 6Inch
For the § Principal Rafters under—isg ¢ at€op—-5 ’
Roof Single Rafters — g—and—3 Inches.
Length Foor  Thicknefs Depth
Joyfts to ———10 3 and 7 Inches
Garret Floors 3 —6

Scantlins of Timber for the other two Sorts of Houfes.
Breadth Depth  Thickne[s Depth
Foot  Foot Inches Inches  Incbes Inches

CSummers .10~ to--1s---11--and--8 Joytts (3 —6
or Girders \ t s——18--13 ——-9{ Which )3 7

which bear J18——21-"14 105 bear € 3 7
in length 31 ——24--16——12§ 10 J3—u 3§

from 24——26--17 144 Foor \(3——38
Inches  Inches
.- | Principal Difcharges upon Peers Y13 and 12
S 1 inthe firft Story in the Fronts ) 15 13
R s with their Thicknefs  Inches
] Binding, Joylts wlﬁ €' D ¢ — depth cqual to
5 lrimming Joyits their own Floors
s Inches  Tnches
) \1o and 6
Wall-plates, or Raifing Pieces and Beams<$ -6
7 -5

Inches  Inches

. "yt and 2d; Story—==3 and 6

Ll.Lintel‘s of Oak in the%_;g_ Sélo,ry y - i
Lengrb
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Length Thicknefs
Foor Foot Inches  Inches
at foot
15 to S{atmp 9%-—-\ 7
at foot 10
Principal Rafters 18—-21 95t top } —
g from 21 mangy 33 foot 12 g
e —"24Yattop ¢ >
£< at foot 13
= 24 wowm-2 —
5 - 4 6 %at top 9 9
i Length
Foot  Foor Inches  Insbes
15£0 18 9 8
Purlins ftom% —_ 2 0
Foot Inches Inches
Single gnot exceeding in 1ength mmg mmem g a4

' Rafters ¢ not exceeding in length—6——g4—33
Scantlins for Sawed Timber and Lathsy ufually brought out
of the Weft Country, not lefs than

Breadih Thicknefs

Foot Inches Inches
Single Quartersin length--8 ——3L 1%

Sawed Joyfts in lcngth-----%——é—q.z
Laths in length

{Z—x;--—--x quarter and - Inch

Inches
‘¢ Corner Peers--- 18 fquare

Stone  CFirft \Middle or Single Peers-----——14 and 12

fort of € Double Peers between Houfc% 14 and
Where | Houfes / and Houfe —Ql4and18
Stone is Door-Jambs and Heads- 12and 8
ufed, to ! )
keep to Foot  Inches
thefe Corner Peers -2—6 fquare
Scant- Middle or Single Peers- 18 fquare
lins--—- | 2d&3d<Double Peers between Houfe % 24 and

Jorts--- and Houfe———— ——— “4 30 18
Door Jambs and Heads- I4 and 10
Foot Thicknefs

Scant- Y3 wide % de-walls-1 Brick %5 Bottom paved plain,
fins for % and then 1 Brick on-
Scwarsz s high ch-1 Brick onendd edge circular. '

Gene-
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General RULE S.

N every Foundation within the Ground 1dd
one Brick in thickne[s to the thicknefs of the
Wall ( as inthe Scheme ) next above the Foun-
dation, to be [er off in three Courfes equally o
both fides.

That no Timber be laid within twelve Inches
of the fore- [ide of the Chiminey Jambs : And that
all Foyfts onthe back of any Chimney be laidwith
a Trimmer at fix Inches diftance from the Back.

That no Timber be laid within rhe Tunnel of
~any Chimney, upon Penalty to the Workiman for
every Defanlt ten Shillings, and ten Shillings
every Week it continnes un reformed.

That no FJoyfls or Rafters be laid at greater
- diftances from one to the other, than twelve
Inches 5 and no Quarters at greater diftance than
fourteen Inches.

That no Joyfts bear at longer length thanten
Foot 5 and no fingle Rafters at more in length
than nine Foot.

That all Roofs, Window-frames, andCeller-
floors be made of Oak. '

" The Tile-pins of Oak.

No Summers or Girders to lie over the Head
of Doors and Windows.

No Summer or Girder to lie le[s thantern
Inches into the Wally no Foyfts than eight Inches,
and to be laid in Lome.

" But



HOUSE-CARPE NTRY. 14¢

But yet the Careafs 1s not compleated, till the
Quarrers and Eraces between the principal Pofts and
Pofts are fitted in ; the Window-frames made and
fet up, and the principal Rafsers, Purlins, Gables,
&c. arealfo framd and fet up. The manner of
their Pitch and Scantlins you will fee in Plare 11.
And the Reafons for {everal Pitche: you may find
among Books of Archifecture. But the Names of
every Member you will find in the Alpbaberical
Table at the latter end of thefe Exercifes on Car-
pentry, veferred unto by Letters and Arithmeti-
cal Figures in the Plate aforefaid.

But now we will {uppofe the Carcafs is thus
finithed. The Bricklayer is then to bring up the
Chimnies, and afterwards to T7/e the Houfe. And
then the next Work the Carpenter has to do, is
to bring up the Stairs, and Stair-cafes, and after-
wards to Floor the Rooms, and Hang the Doors,
&ec.  For fhould he either bring up the Stairs and
Stair-cafes, or Floor the Rooms before the Houfe
is Tiled, or otherwife covered, if wet Weather
fhould happen it might injure the Stairs, Floor-
ing, &e.

A, The Grownd-plate, or Ground-[ell.

BB, BB, The Principal Pofts.

CC, The Binding Intertifes, or indsed, more proper-
ly Interduces, Brellummers, Girders.

D, Beam of the Roof, Breffummer, or Girder to the
Garret Floor.

EE, Principal Rafters. ¥ F, BrefJlummers.

G, Plate or Raifing-piece, alfo a Beam.

a o, Jauwms or Door-pofts. & by Braces. ¢ ¢, Fanms.

d, Top~rail of the Balcony.

€ e, Bottom-vail of the Balcony.

f1f> Pofts of the Balcony.

£ £ g, Banifferse

b by Brefummers fou the Shop-windows:

H, King-
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H, King-piece or Foggle-piece.

21, Strats.

k k, Top-beam, Coller-beam, Wind-beam, Strut-beam.

111, Door-head.

V1, The Feet of the principal Rafters,

K, The Top of the Rafters.

11K, 7be Gable-end.

LL, Knees of the principal Rafters, to be made all of
ome piece wirh the principal Rafters.,

M, The Fuft of the Houfe.

NN, Puriins.

O O, Shop-windows.

® P, Flaps or Falls.

m m my Quarters.

B n, Faums of the Window.

00, Back and Head of the Window.

P P> Tranfums.

99, Munnions.

7 v, Furrings, or Shreadings.

V, Single light Windows or Luteons,

sss5, Rafterss

§ 16. Of Window-Frames,

N Brick Buildings the Wmdow-Frames are {o
framed, that the Tennants of the Head-fell,
Ground-fell, and Tranfum, run though the outer
Faums about four Inches beyond them : And fo
they are fet in a Lay of Morter upon the Brick-
wall before the Peers on either fide 1s brought up,
at about three Inches within the Front; So that
the Brick-work over the Head and about the
Jaums defend it from the Weather. Then the
Bricklayer brings up the Peers on both fides, {o that
the four Ends or Tennants that proje& through
the outer Jaums being buried and trimmed into
the Brick-work become a Faftning to the #indow-
Frame. .

v

But
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But if the Window-Frame ftands on a Timber-
houfe, the Head and Ground-fell are fometimes
“Tennanted into Pofts of the Carcafs; and then
the Pofts do the Office of the outer Jaums of the
Window-Frame ; and the Head and Ground-fell
are then called Emtertifes, and therefore both
Head and Ground-fell, and Poftsor Jaums, are
rabbetted about half an Inch on the outfide of the
Front, to receive the Pane of Glafs that is fitted
to it. And thus (as I faid) the Pofts become
part of the Window-Frame.

But the better way is to frame a Window as
the Brick-work Window, and to projet it an
Inch and a half beyond the fide of the Building,
and to Plaifter againft its fides, for the better
fecuring, the reft of the Carcafs from the Wea-
ther.

The Window-Frame hath every one of its
Lights Rabbetted on its outfide about half an
Inch into the Frame, and all thefe Rabbets, but
that on the Ground-fell, are grooved {quare, but
the Rabbets on the Ground-fell is bevell'd down-
wards, that Rain or Snow, &-. may the freelier
fall off it. Into thefe Rabbets the feveral Panes
of Glafs-work is fet, and faftned by the Glafier.

The fquare Corners of the Frame next the Glafs
is Bevell'd away both on the out and infide of the
Building, that the Light may the freelier play
upon the Glafs. And upon that Bevel is com=
monly Stuck a Molding (for Ornament fake)
according to the Fancy of the Workman, but
more generally according to the various Made of
the Times.

of
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§ 17. Of Stairs, and Stair-Cafes.
Everal Writers of Archite@ure have delivered
different Rules for the Height and Breadth of
Steps, and that according to the feveral Capacities
of the Stair-Cafes. They forbid more than fix,
and lefs than four Inches for the Heighth of each
Step, and more than fixteen, and lefs than twelve,
for the Breadth of each Step. But here we muft
underftand they mean thefe Meafures fhould be
obferved in large and fumptuous Buildings: But
we have here propofed an ordinary private
Houfe, which will admit of no fuch Meafures, for
want of room. Therefore to our prefent purpofe.
The firft and fecond Pair of Stairs the Steps
fhall be about 7% Inches high, and 5o Inches
broad. The third Pair of Stairs each Step may
be about 63 Inches high, and 9% Inches broad.
And for the fourth Pair of Stairs, each Step may
be about 6 Inches high, and 9 Inches broad. But
this Rule they do, or fhould follow, wiz. tomake
all the Steps belonging to the fame pair of Stairs
of an equal height ; which to do, they firft confi-
der the heighth of the Room in-Feet and odd
Inches, if any odd be, and multiply the Feet by
12, whofe Produ&, with the number of odd
Inches, gives the fum of the whole Heighth in
Inches 3 which fum they divide by the number of
Steps they intend to have in that Heighth, and
the Quotient fhall be the number of Inches and
parts that each Step fhall be high. Or, if they
firft defign the Heighth of each Step in Inches,
they try by Arithmetick how many times the
Heighth of a Step they can have out of the whole
Heighth of the Story, and {o know the number of
Steps.

MECHA-
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MECHANICK EXERCISES:
OR,
The Do&rine of Handy-Works.

—

Continued in the ART of Houfe-Carpentry,

"TAIRS ate either made dbotit a Solid

. Vewel, or an Oper Newel, and fometimes

mixt, viz. with a Solid Newel for fome

<" few Steps; then a ftraight or Foreright

Afcent, with Flyers upon the fide of the fquare

Open Newel, and atterwards a Solid Newel a-
gain. Than reiterate, €7¢, :

The laft, viz. the Mixt Newel'd Stairs, are
commonly made in our Party-walled Houfes in
London, where no Light can be placed in the
Stair-Cafe, becaufe of the Pa'r?-Walls; fo that
there is a neceflity to let in a Sky-light through
the Hollow Newel : But this fort” of Stair-Cafes
take up more room than thofe with a fingle fo-
lid Newel ; becaufe the Stairs of a folid Newel
fpread only upon one fmall Newel, ds the fe-
veral Foulds of the Fans Woman ufe {pread a- .
bout their Center : But thefé becaufe they fome-
times wind, and fometimes fly off from that
winding, take therefore the mote room up in
the Stair-Cafe. , _

The manner of proje€ting them, is copioufly
taught in many Books of Aichite@ure, whether 1

referr you: Yet not to leave you wholly in the
L dark,
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dark, I fhall give you a {mall light into it. And
firft of the Solid Nowel. :

Winding Stairs are projeéted on a round Pro-
file, whofe Diameter is equal to the Bafe the
Stair-Cafe is to ftand on, fuppofe fix foot {quare.
This Profile hath its Circumference divided into
16 equal parts. The Semi-diameter of the Pro-
* file is divided into four equal parts, and one of
them ufed for the Newel, and the reft for the
length of the Steps: .If you draw Lines from
the Center through every one of the equal parts
into the Circumference, the fpace between every
two Lines will be the true Figure of a Winding-
Step. And if they were all cut out and placed
one above another, over the true place on the
Profile round about the Newel, whofe Diame-
ter is one quarter the length of a Step, you
would by fupporting each Step with a Raifer
have the modle of a true pair of Winding-Stairs.
See Plate 10. Fig. 2.

Hollow Neweld Stairs are made about a fquare
Hollow Newel. We will fuppofe the #ell-hole
to be eleven foot long, and fix foot wide; and
we would bring up a pair of Stairs from the
firlt Floor eleven Foot high; it being intended
that a Skie-light fhall fall through the Hollow
Newel upon the Stairs: We muft therefore con-
fider the width and breadth of the Hollow New-
el ; and in this example admit it to be two foot
and a half wide, and two foot broad: By the
width I mean the fides that range with the
Front and Rear of the Building, and by the
breadth I mean the fides that range with the
Party-walls.

I find ( by the Rule aforefaid ) that if I affign
18 Steps up, each Step will be feven Inches
and one third of an Inch high.

You
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' You muft Note, that the flying off, or elfe
winding of thefe Steps will vary their places ac-
cording as you defign the firft Afcent. For if
you make the firft Afcent as you come ftraight
out of the Street (asin Plate 10.) on the South=
fide, you will firft afcend upon a Pitch of Flyers,
which Pitch ( making an Angle of 38 deg. with
the Floor ) with ten Steps raife you fix Foot
high above the Floor, and bring you eight Foot
towards the North-end of the Well-bole, by ma-
. king each Step ten Inches broad.

But now you muft leave Flyers, and make four
Winding Steps. Thefe Winding Steps are made
about a {olid NVewel (as hath been taught ) and
this Newel ferves alfo for a Poff to Trim the Stair-
Cafe too. This Poft ftands upon the Floor, and
is prolonged upwards {0 high, that Mortefles
made in it may receive the Tennants of the Zop
and Bottom Rails of the whole Stair-café for that
Floor : Thefe four Winding fteps aforefaid ,
rounding one quarter about the Newel, turns
your Face in your Afcent now towards the Eaff 5
‘thefe four fteps are raifed 2 foot, st Inches a-
bove the Flyers, {0 that (inall ) your Stairs are
now raifed 8 foot 6% Inches. Here remains now
only 2 foot 5! Inches to the Landing place, and
thefe take up juft four Flyers, which muft be
made as was taught before.

But now in your {econd pair of Stairs, it wilk
be proper to begin your Afcent with your Face
towards the #eff : For landing by the firft pair
of Stairs with your Face towards the Eaff, you
turn by the fide of the Rail on the fecond Floor
from the Eaff towards the North, and at the fur-
ther end of that Rail, you turn your Face again
from the North towards the #eff, and begin your
Afcent on the fecond pair of Stairs.

L2 Between
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Between the Skie-light and the Afcent is a Poft
fet upright to faften Rails into : (to bound the
Stair-cafe ) from the bottom of which, viz. on
the fecond Floor you trim up three Flyers, and
then turn off a quarter of a Cirele, with Wind-
ing Steps : Then again, Flyets to your defigned
pitch : And then again another quarter of a Cir-
cle with Winding Steps, €.

The Rail thefe Steps are built upon, being at
the beginning or bottom of the Afcent framed
or otherwife faftned to the firft upright Poft, .
muit at its higher end be framed into the next
Poft alfo, with a Bevel Tennant, as you were
taught to frame Quarters into one another, Numb.
5. § 17. Only with this difference, that there
you were taught to frame Square; but here you
muft frame upon the Bevel, as you were taught,
Numb 5. § 19. This Poft aforefaid bears upon
the Floor, to make its Bearing the ftronger;
and this Poft muft be continued to fuch an
heighth, as it may alfo ferve to receive the Ten-
nanted end of an upper and lower Rail framed
into it. And between thefe Bevelling Rails, Ban-
niffers make good the outfide of the Stair-Cafe.

Though I have here defcribed this Contrivance
of a pair of Stairs, yet do I not deliver it as the
beft Patern for this Building, or for thefe forts
of Stairs, nor matters it to our purpofe whether
it be or no; for (asl told you before ) my un-
dertaking is the Doffrine of Handy-works, not Ar-
chite@ure 5 but it’s Architeifure confiders the beft
forming of all Members in a Building for the
capacity of the Ground-Plot, and the Conveni-
ence of the intended Inhabitant ; but Carpenters
(as Carpenters ) only work by direftions pre-
fcribed by the Architet. '

Thefe therefore are the common Rules that
thete forts of Stairs, and indeed all others with
” carving



HOUSE-CARPENTRT. 19

carving according to the Profile or Ground-plot
of the Stairs are made by. But thofe that will
fee many Inventions may confult Books of -
chiteure, &c.

§ 18. Of Flooring of Rooms.

THough Carpenters never Floor the Rooms

till the Carcafs is fet up, and alfo inclofed
by the Plaifterer, left weather fhould wrong the
Flooring ; yet they generally Rough-plane their
Boards for Flooring before they begin any thing
elfe about the Building, that they may fet them
by to feafon: Which thus they do, they lean
them one by one on end aflant with the edge of
the Board againft a Bauk, fomewhat above the
height of half the length of the Board, and fet
another Board in the fame pofture on the other
fide the Bauk, {o that above the Bauk they crofs
one another: Then on the firft fide they fet ano-
ther Board in that pofture; and on the fecond
fide another, tll the whole number of Boards
are fet an end : Being {et in this pofture, there
remains the thicknefs of a Board between every
Board all the length, but juft where they crofs
one another, for the Air to pafs through to dry
and fhrink them, againft they have occafion to
ufe them : But they {et them under {ome cove-
red Shed, that the Rain or Sun comes not at
them ; for if the Rain wet them, inftead of
thrinking them, it will fmell them; or if the
Sun fhine fiercely upon them, it will dry them
{o faft, that the Boards will Tear or Shake, which
is in vulgar Englith, Split or Crack.

They have another way to dry and feafon
them, by laying them flat upon three or four
Bauks, each Board about the breadth of a Board
afunder, the whole length of the Bauks. Then
they lay another Lay of Boayds athwart upon

L2 them
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them, each Board alfo the breadth of a Board
afunder ; then another Lay athwart the laft
till all are thus laid: So that in this pofition
they alfo lye hollow for the Air to play between
them. -

Thus then, the Boards being Rough-plain’d
and Seafor’d. They try one fide flat, as by
Numb. 6. 31. and both the edges ftraight, as
if’ they were to fhoot a Joint; as by Numb. 4.
§ 4. and cut the Boards to an exat length, be-
canfe if the Boards are not long enough to reach
athw rt the whole Room, the ends may all lye
in a ftraight Line, that the ftraight ends of o-
ther Boards laid againft them may make the truer
Joint, and this they call a Beaking Foint. But
before they lav them upon the Floor, they try
with the Level ( delcribed § 7. ; the flatnefs of
the whole Frame or Flooring again, left any
part of it {Fould be Caff fince it was firlt framed
rogether; and if’ any part of the Floor lye too
high, they with the 4dx (if the eminency be
large ) take it off, as was thewed ¢ 2. Or if it
be fmall, with the Fack-Plain in Numb. 4§ 2.
till it Iye level with the reft of the Floor. But
if any part of the Floor prove hollow, they lay
a Chip, or fome fuch thing, upon that hollow
place, to bare up the Board, before they nail it
down.

All this being done, they chufe a Board of the
commoneft thicknefs of the whole Pile for the
firlt Board, and lay it clofe again one fide of the
Room athwart the Joyfts, and fo nail it firmly
down with two Brads into every Joyft it crofles,
gach Brad about an Inch, or an Inch and a half
within the edge of the Board.

It they fhould lay more than an ordinary thick
or thin Board at the firft, they would have a
greater number of Boards to work to a Livel

than
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than they need, becaufe all the reft of the Boards
muft be equalized in thicknefs to the firft.

Then they lay a fecond Board clofé to the firft,
But before they nail it down they again try how
its fides agrees with the fide of the firft, and
alfo how its thicknefs agrees with the firft Board.
If any part of'its edge lye hollow off the edge of
the firft Board, they fhoot off {6 much of the
length of the Board from that hollownefs to-
wards either end, till it comply and make a
clofe Joint with the firft. But if the edge fwell
in any place, they plain of that fwelling till it
comply as atorefaid.

If the fecond Board prove thicker than the
firft, then with the A4dz (as aforefaid) they
hew away the under fide of that Board ( moit
commonly crofs the Grain, left with the Grain
the edge of the 44z fhould flip too deep into
the Board ) in every part of it thut fhall bare
upon a Joyft, and {o fink it to a Hat fuperficies
to comply with the firft Board. If the Board
be too thin, they underlay that Board upon eve-
ry Joyft with a Cap, &.

And as this {econd Board is laid, fo are the
other Boards laid, if they be well affured the
Boards are dry, and will not thrink ; but if they
doubt the drinefs of the Boards, they ( {ome-
times do, or thould ) take a little more paigs ;5
for after they have nailed down the firft Board,
they will meafure the breadth of two other
Boards, laying them by the fide of the fuft.
But yet they will not allow them their full
Room to lye in, but after there edges are true
fhot in a ftraight line, they will pinch them oft
about half a quarter of an Inch room more or
lefs, according as they guefs at the well-feafon-
ednefs of the Boards; by nailing down the fourth
Board nearer to the firft Board by half a quarter

of

L4 of
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of an Inch ( more or lefs) then the breadth of
both Boards are. And though it be afterwards
fomewhat hard to get thefe two Boards into
that narrow room, viz. between the firft and
fourth Board, yet they help themfelves thus:
The under-edge of thefe Boards that are to join
to each other, they Bevel fomewhat away, and
then the firft and fourth Board being faft nailed
down ( as aforefaid ) they fet the outer edges of
thefe two Boards again the two nailed Boards,
lecting che inner edges of the two loofe Boards
meet, and make an Angle perpendicular to the
t'inc:.  Then with two or three Men jumping
.l at once upon that Angle, thefe two Boards
with this force and reiterated jumps by degreeg
prefs flat down into the fuperficies of the Floor,
or elfe with forcing Pins and Wedges, force
them together: And then with Brads they nail
them down, as they did the firft Board. Thus
afterwards they nail down a {feventh Board, as
they did the fourth, and then fit in the fifth and
fixth Boards, as they did the fecond and third
Boards. And {0 on, nailing down every third
Board, and forcing two others between it and
the laft nailed Board, till the whole Floor be
boarded. ,

But if thefe Boards are not long enough ( as
I hinted before ) to reach through the whole
Room, they examine how true the ends lye ina
ftraight line with one another, by applying the
edge of the Two-foot Rule to the ends, and
where the ends of any Boards keep of the edge
of the Tweo-toot Rule from complying with the
whole range of ends, they with the Chiffel and
Mallet cut off that irregularity, holding and
guiding the Chiffel, {0 that it may rather cut a-
way more of the bottom then top of the Board,
that {0 the Boards joined to the ends of the ]ﬁrg
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1aid Boards, may make on the Superficies of the
Floor the nner and truer Joint.

Having thus Boarded the whole Room, not-
withftanding they ufed their beft diligence to do
it exaltly, yet may the edges of fomeBoards lye
{omewhat higher than the Board it lies next to;
therefore they perufe the whole Floor, and where
they find any irregularities they plane them oft
with the Plane, &c.

§ 19. The Hanging of Doors, Windows, &7c.
THe Floors being Boarded, the next work
is to Hang the Doors, in which tho’ there
be little difficulty, yet is there much care to be
taking, that the Door open and fhut well.

If the Door have a Door-Cafe (as Chamber-
Doors, and Clofet-Doors commonly have ) the
Faums of the Door-Cafe muft ftand exaltly per-
pendicular, which you muft try by the Plumb-
line, as by § 8. and the Head of the Domr-Cafe
or Entertife muft be fitted exaltly {quare to the
Faums, as you where taught Numb, 3. § 17, 18,
19. and the Angles of the Door muft be made
exallly {quare, and the Rabbets of the Door to
fit axaétly into the Rabbets of the Door-Cafe. But
yet they commonly make the Door about one
quarter of an Inch fhorter than the infides of the
Faums of the Door-Cafe, leaft if the Boards of
the Floor chance to fwell within the fweep of
the Door, the bottom of the Door thould drag
upon the Floor.

They confider what fort of Hindges are pro-
pereft for the Door they are to Hang. When
they have a Street-door (which commonly is to
take off and lift on ) they ufe Hooks and Hindges.
In a Battend-door, Back-door, or other Battend-
doory or Shop-windows, they ufe Crofs-Garnets.
¥ a Framed Door, Side Hindges ; And for Cup-

‘ board



154  HOUSECARPENTRT,

boards Deors, and fuch like, Duf-tails. (See the
defcription of thefe Hindges in Numb. 1. Fig. 1.
s, 6. y But what fort of Hindges foever they
ufe, they have care to provide them of a ftrength
proportionable to the fize and weight of the
Door they hang with them. Well-made Hindges

. 1 have defcribed Numb. 1. fol. 20. whither to

avoid repetition I refer you.

If they hang a Street-door (which is com-
monly about fix foot high ) they firft drive the
Hooks into the Door-poff, by entring the Poft firft
with an A4ugure : But the Bit of the Augure, muft
be lefs than the Shank of the Hook, and the
hole boared not o long, becaufe the Shank of
the Hook, muft be ftrongly forced into the Au-
gure-hole, and fhould the Augure-hole be too
wide, the Shank would be loofe in it, and not
ftick ftrong enough in it. Therefore if the
Shank be an Inch {quare, an half Inch-Augure
is big enough to bore that hole with, becaufe
it will then endure the heavier blows of an Ham-
mer, to drive it {o far as it muft go; and the
ftronger it is forced in, the fafter the Hook
fticks ; but yet they are careful not to fplit the
Door-poft.

Thefe Hooks are commonly drove in about
Fifteen Inches and an half above the Ground-fell,
and as much below the top of the Door. It is,
or thould be, their care to chufe the Pin of the
lower Hook about a quarter of an Inch longer
than that they ufe for the upper Hook (or elfe
to make it 10 ) becaufe thefe Doors are com-
monly unweildy to lift off and on, efpecially
‘to lift both the Hindges on both the Hooks at
once. 'Therefore when the lower Hindge is lift-
ed on the lower Hook, if the Door be then lifted
perpendicularly upright, {o high as the under
fide of the upper Hindge may juft reach the to%

0
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of the upper Hook, you may the eafier {lip the
Eye of the upper Hindge upon the Hook ; where-
as, if the lower Hook be either fhorter, or juft
no longer than the other, inftead of lifting it
readily upon the upper Hook, you may lift it oft
the lower Hook, and 10 begin the labour again.

Having drove in the Hooks, they fet the Rab-
bets of the Door within the Rabbets of the Door-
poff, and underlay the bottom of the Door, with
a Chip or two about half a quarter of an Inch
thick, to raife the Door that it drag not. Then
they put the Eyes of the Hindges over the Pins
of the Hooks, and placing the Tail piece of the
Hindges parallel to the bottom and top of the
Door, they 10 nail them upon.

This is the Rule they generally obferve fos
Hanging Doors, Shop-windows, &c. Only, {fome-
times inftead of Nailing the Hindges upon the
Door, they Rivet them on, for more ftrength.
And then, after they have fitted the Door, or
Window, into its Rabbets, and laid the Hindges
in there proper place and pofition (as aforefaid )
they make marks in the Nail-holes of the Hindge
with the point of their Compafles upon the
Door, and at thofe marks they Pierce holes,
with a Piercer-Bit, that fits the thank of the Ri-
vet 5 then they put the thank of the Rivet thro’
the holes made in the Door; yet {o that the
Head of the Rivet be on the outfide of the Doer
and they alfo put the end of the Shank into the
Nail-hole -of the Hinge, and o whilft another
Man holds the head of the Hatchet againft the
Head of the Rivet, they with the Per of their
Hammer batter and fpread the Hat end of the
Shank over the Hole, as was thewn Numb. 2.

fol. 24. 25.

‘The
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The Titles of fome Books of ArchiteCture,
SElmj}z'on Seirleo; in Folio.

Hans Bloow’s Five Collumns, Folio.

Vignola, in Folio.

Vignola, Or the Compleat Archite®, in Otvo,

Scamotzi, Quarto.

Palladio, Quarto.

Sir Henry Wotton’s Elements of Architefture,
Quarto.

Thefe Books are all Printed in Englith: But
there are many others extant in feveral other
Languages, of which Patruvius is the chief: For
from his Book the reft are generally derived ; as
Philip Le Orm, Ditterlin, Marlois, and many o-
thers, which being difficult to be had among
Book-[ellers, and thefe fufficient for information,
I fhall omit till another opportunity.

An Explanation of Terms ufed in Carpentry,

A

Dz, Plate 8. B § 2.
- Arch, Any work wrought Circular, as
the top part of fome Window-frames, the top
of fome great Gates, the Roof of Vaults, c.
Architrave, See Numb. 6. Plate 6. 1. and Platg
6. A.§ 1.
Ax, Numb. 7. Plate 8. A,

B
Ack or Hip-molding.. The backward Hips or
Valley-Rafters in the way of an Angle for
the back part of a Building.
Bannifter, Numb, 8. Plate 11. ggg.
Bafe, is commonly the Bottom of 2 Cullumn,
See Numb. 6. Plate 6. b. and Plate 7. B,

Bate«
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Batement, To abate or wafte a piece of Stuff]
by forming of it to a defigned purpofe. Thus
inftead of asking how much was cut off fuch a
piece of Stuff, Carpenters ask what Batement
that piece of Stuft had.

Batter, The fide, or part of the fide of a
Wall, or any Timber that bulges from its bot-
tom or Foundation, isfaid to Batter, or hang
over the Foundation.

Battlement, A flat Roof or Platform to walk
on. But Battlements are more properly Walls
built about the Platform to inclofe it, as is feen
upon Towers for defence; partof the Battlement
being Breaft high that Mufquetiers may fhoot
over it, the other part Man high, to fecure Men
from the fhot of their Enemies.

Bauk, A piece of Fir unflit, from four to ten
Inches {quare, and of many lengths.

Bear, Timber is faid to Bear at its whole
length, when neither a Brick-wall, or Pofts, &9c.
ftand between the ends of it. But if either a
Brick-wall or Pofts, &c. be Trimmed up to that
Timber, than it is faid to Bear only at the di-
ftance between the Brick-wall or Poft, and ei-
ther end of the Timber. Thus Carpenters ask
what

Bearing fuch a piece of Timber has? The an-
fwer is 10, 12, 15, &c. Foot, according to the
length of the whole Timber, or elfé according
to éhe diftance between either end of the Timber,
and a

Bearer, viz. a Poft or Brick-wall that is Trim-
med up between the two ends of a piece of
Timber, to fhorten its Bearing.

Bond, When Workmen fay make good Bond,
they mean faften the two or more pieces of Tim-
ber well together, either with Tennanting and
Mortefling, or Duff-tailing, €7c. ’

Binding
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Iliz'nding Foyfts, See Trimmers, or Plate 1o.
bb

Brace, See Plate 11. bbb.

Byad, is a Nail to Floor Rooms with, they are
about the fize of a Ten-penny Nail, but “have
not their heads made with a fhoulder over their
fhank, as other Nails, but are made pretty thick
towards the upper end, that the very top of it
may be driven into, and buried in the Board
they nail down, fo that the tops of thefe Brads
will not catch (as the Heads of Nails would )
the Thrums of the Mops when the Floor is wafh-
ing. You may fee them at moft Ironmongers.

Break in, Carpenters with their Ripping Chif~
fel do often Break in to Brick-wallsy that is,
they cut holes, but indeed more properly break
the Bricks by force, and make their hole to
their fize and form. -

Breffummer, See Plate 11. CC, D, FF, b b.

Bring up, A Term moft ufed amongft Carpen-
ters, when they difcourfe Bricklayers; and then
. they fay, Bring up the Foundation fo high, Bring
ap fuch a Wall, Bring up the Chimnies, &'c.
which is as much as to fay, Build the Founda-
tion {0 high, Build the Wall, Build the Chim-
nies, &c.

Butment, The piece of Ground in the Yard
marked G, in Plate 10. is a Butment from the reft
of the Ground-plot.

Buttrefs, That ftands on the outfide a Wall to
fupport it.

C

Cflm[}er, A piece of Timber cut Arching, fo
as when a weight confiderable, fhall be fet
upon it, it may in length of time be reduced to
a ftraight.

Caui
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Cantilevers, Pieces of Wood framed into the
Front or other fides of an Houfe to fuftain the
Molding and Eaves over it.

Carcafs, is (as it were ) the Skelleton of an
Houfe, before it is Lath’d and Plaftered.

Cartoufes. Ornamented Corbels.

Cleer Story Window, Windows that have no
Tranfum in them.

Commander, See Numb. 7. Plate 8. K. and § 10.

Coping over, is a fort of hanging over, but not
iquare to its upright, but Bevelling on its under
fide, till it end in an edge.

Corbel, A piece of Timber fet under another

iece of Timber, to difcharge its Bearing.

Crab, The Engine defcribed Plate ¢. E. and
BCD feveral of its Appurtenances, wiz. BCC
Swnatch Blocks. D Levers. Its Office is to draw
heavy Timber to a confiderable height.

Crow, See Plate 8. L. its Office is to remove
heavy Timber, and therefore for ftrength is made
of Iron.

Crown DPoff, SeePlate 11. H. Alfo the King-
Piece, or Foggle-Piece.

’ D
Ifcharge, A Brick-wall or a Poft trim’d up
to a piece of Timber over charg’d for its
Bearing, is a Difcharge to that Bearing,

Dormer, Plate 11. QR. -

Double Quarters, See %uarter.

Draft, The Pitture of an intended Building
difcribed on Paper, whereon is laid down the
devifed Divifions and Partitions of every Room
1n its due proportion to the whole Building, See
Numb. 7.4 13.

Drag, A Door is faid to Drag when either by
its ill Hanging on its Hinges, or by the ill boar-
ding of the Room, the bottom edge of the Door

rides
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rides (inits fweep ) upon the Floor. See § 19.
Dragon-beams, are two ftrong Braces or Struts
that ftands under a Breflummer, meeting in 2
an angle upon the thoulder of the King-picce. In
Plate 11, 2z are Dragon beams.
Draw knife, defcribed Plate 8. E and § s,
Draw Pins, defcribed Plate 8. F and § 6.
Drug, defcribed Plate 9. E and § 12.

E

Nter, When Tennants are put inte Mottefz
fes, they are faid to Enter the Morteffes.

Enterduce, or Entertife, defcribed Plate 11. CC;

F.
Eather-edge, Boards, or Planks, that haveone
edge thinner than another are called Feather-
edge {tuff. _

Fir-Pole, A fort of ftuff cut off of the Fir-
tree, {mall and long, commonly from 10 to 16
Foor. They are fometimes ufed in {light Buil-
dings, to ferve inftead of Bauks and Quarters.

Flyers, are Stairs made of an Oblong {quare
Figure, whofe fore and backfides are parallel to
each other, and {o are their ends ; the fecond of
thefc Flyers ftands parallel behind the firft, the
third behind the fecond, and fo are faid to fly
off from one another.

Floor, in Carpentry, it is as well taken for the
Fram’d work of Timber, as the Boarding over
it.

Foot-pace, is a part of a pair of Stairs, where-
on after four or {Fx fteps you arrive to a broad
place, where you make two or three paces be-
-fore you afcend another ftep; thereby to eafe
the legs in afcending the reft of the fteps.

Furrings, The making good of the Rafters
Feet in the Cornice.

Gable,
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G

N Able, ot Gable-end, in Plate 11. ITK. :
\ Gain, The bevelling thoulder of a Joyft;
or other Stuff: It isufed for the Lapping of the
énd of a Joyft, €7¢. upon a Trimmer or Girder,
and then the thicknefs of the thoulder is cut in-
to the Trimmer alfo Bevilling upwards, that it
may juft receive that Gain, and {0 the Joyft and
Timber lye even and level upon their fuperfi-
cies. This way of working is ufed in a Floor
or Hearth. _

Girder, deftribed Plate 10 QQ. -

Ground Plate, defcribed Plate 11 A, - :
 Ground Plate, The piece of Ground a Building
is to be erefted upon.

&
l l Ang over, See Batter. o
Hips, deferibed Plate 11, EE, They are.

alfo called Principal Rafters, and Sleepers.
Hook-pin, deftribed Plate 8. F. -

L.

JAck, defcribed Plate 8. M. An Engine ufed for-
J the removing and commodious placing of
great Timber. s

Fack-Plane, called {o by Carpenters, but is in-
deed the fame that Joyners call the Fore-Plane,
See Numb. 4. § 2. and Plate 4. B. 1. ,
~ Faums, Door Pofts are {0 called: So are the
upright outer Pofts of a Window frame, Seg
Plate 11. azaa, cc, nn.

Fosgle-piece, See Plate 11. Hi

Foyfts, See Plate 10, aana.

M Fffrs
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Fuffers, Stuff, about 4 or 5 inches fquare, and
of feveral Lengths. ,

K

beg-pz'cce, See Foggle-prece.

Kerf, See Explanation of Terms in
Numb. 6.

Knee, A piece of Timber growing angular-
ly, or crooked, that is, a great Branch fhooting
out near the top of the Trunk of the Tree, and
is {o cut that the Trunk and the Branch make
an angle; as in Plate 11. EL, being made out
of one piece of ftuft: It is called a Knee-piece;
or Knee-rafter,

L.

Anding-place, is the uppermoft Step of a pait
of Stairs, viz. The Floor of the Roomyou
afcend upon. :

Skirts, Proje&ting of the Eaves.

Level, See Plate 8. G and § 7.

Lever, See Plate 9. D. ,

Lintel, In Brick-buildings Carpenters lay a
long piece of Timber over the Peers, to Trim
with the Window-Frame; as well to bear the
thicknefs of the Brick-wall above it, asto make
Bond with the fides of the Walls.

Long-plane, The fame that Joyners call a Foyn-.
ter. See Numb. 4. B. 2. § 4.

Luthern, See Dormer.

M

Odillon, See Cantelever. '
Molding, Moldings are ftuck upon the
edges of ftuff to Ornament it: As on Chimney-
picces, the inner edges of Window-frames,
Shelves, €7c. See Numb, 4. §. 9.

Munnion,
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 Miwion, the upright Poft that divide the fe-
veral Lights in a Window-frame, are called
- Munnions, See Plate 11. qq4.

N .
NEmZ, the upright poft that a pair of
Winding-ftairs are turned about.

P.
PItcb, The Angle a Gable-end is fet to, i3
called the Pitch of the Gable-end.

Planchier, An Ornament to which the Cornice
is faftned. . o _
~ Plate. A piece of Timber upon which {ome
confiderable weight is framed, is called a Plate.
Hence Ground-Plate, Plate 11. A. Window-plate,
&e. . :
Plumb-line, defcribed Plate 8, H § 8.
Pofts, See Principal-Poffs. :
_ Prick-Pofts, Pofts that are framed into Bref-
[fummers, between Principal-Pofts, for the ftrength-
ning of the Carcals. ‘
_ Principal-Pofts, The corner Pofts of a Carcafs,
See Plate 11. B. B.

Profile, The fame with Ground-Plot. _
. Projectuve, is a jetting over the upright of &
Building : Thus Balconzes projett into the Street,

Puncheons, Short pieces of Timber placed un-
der fome confiderable weight to fupport it.

Pudlaies, Pieces of Stuffto do the Office of
Hand-Spikes.

Purlins, See Plate 11. NN,

. - Q ,

Uaiters ate fingle and double.  Single Quarters
Q are Sawen ftuff, two Inches thick, and fous
Inches broad. The Double Quasters are fawen
o Four Inches Iquare.

M2 Quay-
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Quavtering, In the Front of the third Story in
Plate 11. All the Work, except the Principal
Pofts, Jaums, and Window-frames, viz. the up-
right Triming, and the Braces is called Quarter-
mg.

Quirk, A piece taken out of any regular
Ground-plot, ot Floor: For example, the whole
Ground-plot ABCD. in Plate 10. is a regulaf
Ground-plot. But if the piece K be taking out
of it, K fhall be a Quirk.

R.
RAfter, See Plate 11. cccc.

Rail, Rails ftand over and under Banni-
fters of Balconies, Stair-Cafes, €.

Raifer, is a Board fet on edge under the Fore-
fide of a ftep.

Raifing-piece, Pieces that lye under the Beams
upon Brick or Timber by the fide of the Houfe.

Rellifh, Sec Projeture.

Return, Either of the adjoining fides of the
Front of an Houfe, or Ground-plot, is called a
Return-fide, as in Plate 10. the Front is AB,
tBhe Return-fides to this Front is A C and

D.

Ridge, the meeting of the Rafters on both
fides the Houfe is called the Ridge. .

Ripping-Chiffel, See Plate 8. D § 4.

Roof, The Covering of a Houfe : But the word
is ufed in Carpentery for the Triming work of
the Covering.

S.
Cribe, See Number 6. in Explanation of

Terms.

Shake, Such ftuff as is cracke either with the
heat of the Sun, or the droughth of the wind,
is called Shaken Stuff.

Shingles,
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Shingles, Small pieces of Wood ufed to cover
Houfes with, inftead of Tiles or Slates.

Shreadings, See Plate 11. the lower end of
the Principal Rafters markt »» are called Shrea-
dings, or Furrings. ’ '

Sleepers, The {ame with Purlins.

Snatch-blocks, See Plate 9. BC C.

Socket-Chiffel, Defcribed Plate 8. and § 2.

Soils, or Sells, are either Ground-Sells defcribed
Plate 11. A. or Window Sells, which are the bot-
tom Pieces of Window Frames. '

Statr-Cafe, The inclofure of a pair of Stairs,
whether it be with Walls, or with Wallsand
Railes and Bannifters, €7c.

Stancheons, See Puncheons.

Strut, See Dragon-beam.

Summer, In Plate 10. PP is a Summer, where
into the Girders are Tennanted.

T.
TEn-Foot-Rod, See § 13.
Tranfom, The Piece that is fram’d a-crofs

a double Light-window. See Plare 11. PP.

Tvim, When workmen fit a piece into other
Work, they fay they Trim in a piece.

Tvimmers, See Plate 10. bbb b.

Trufs, See King-piece, or Foggle-piece.

Tusk, A Bevel thoulder, made to ftrengthen
gfedTennant of Joyft, which is let into the

irder. '

V.
'V‘Alle_y Rafter, See Back, or Hip-molding;

M3 #ells
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w.
Ell-bole, See Plate 10. I.

Wall-Plate, In Plate 10, AC, BD and

N O are Wall-Plates. ‘ .
Thus much of Caypentry. The next Exercifes
will (God willing ) be upon the Art of Turx-
ang, Soft Wood, Hard Wood, Tvory, Brafs, Irom,
&c. With feveral Inventions of Qual-work, Rofe-
work, Roke-wovk, Angular-work, &c. :

MEC HA:
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MECHANICK EXERCISES:
OR,
The Doltrine of Handy-Wors.

Applied to the ART of TURNING.
Of Turning.

S by placing one Foot of a pair of
A Compafies on a Plane, and moving a-
bout the other Foot or point, defcribes
on that Plane a Circle with the mo.
ving point 5 10 any Subftance, be it Woud, Ivory,
Brafs, &c. pitcht fteddy upon two points ( as
on an Axis ) and moved about on that Axis, al-
10 defcribes a Circle Concentrick to the Axis
And an Edge-Tool fet fteddy to that part of the
outfide of the aforefaid Subftance that is neareft
the Axis, will in a Circumvolution of that Sub.
ftance, cut off all the parts of Subftance that
lies farther off the Axis, and make the outfide
of that Subftance alfo Concentrick to the Axis.
This is a brief Colletion, and indeed the whole
Sum of Turning.

Now, as there is different Matter, or Sub-
ftance, to be Turned, {o there is alfo different
Ways, and different Tools to be ufed in Turning
each difterent Matter.

My The
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The different Matters are Soft Wood, Hurd
Wood, Ivory, Brafs, Iron, &c. each of which
( when 1 have defcribed the Turners Tools foi
fott Wood ) I fhall difcourfe upon. But,

§ 1. Of the Lathe.

THe Lathe is defcribed in Plate 12, A. This
Machine is {o vulgarly known, that tho®
it cannot be defcribed in Draft, {fo asall its parts
fhall appear at one fingle View, yet enough of
it to give you the Names of its feveral Mem:
bers, and their Ufes are reprefented, viz,

| .

aaaa The Legs or Stiles.
bb The Cheeks or Sides.

¢ ¢ The Puppets, ~

d The Screw. =~

d The Pike.

¢ The Reft.

f The Handle of the Screw.
£ The Tennants of the Puppets,
b The Wedge. :
7 The Treddle.

& The Crofs-Treddl:.

{ The Pole.

w1 The String.

n The Horn,

9 1. Of the Legs, ov Stiles.

“§ He Legs, or Stiles, are commonly about two

Yoot and ten Inches high, and are fer per-
pendiculariy wpright s having each of them a
Temmant on its upperend, of the thicknefs the
two Cheeks are to ftand affunder: And on ei-
ther fide the Shoulder of thefe two Temnamts, is
l1aid one of the Checks clofe to the fides of the
Texnants, and o pinned clofe to the Temnant, as
o ' ' wag
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was taught Numb, 5. § 17. But a fteddier and
more {ecure way, is to have a ftrong Iron Screw
made with a fquare Shank near the Head, that
when it enters into a {quare hole made fit to it
in the hithermoft Chezk, it may not twift about,
but by the Turning about of an Iron Nut, upon
the fore-end of the Screw, the Nut fhall draw
the two Cheeks clofe to the two fides of the
Teynants, or the upper ends of the Legs.

92 Of the Cheeks.

S Itold you. rthe Legs are to be fet up
.A. direCtly per; - .d.cular, {fo the Cheeks are
to be faftned diretisy Horizontally upon them s
And the Legs and Cheeks are to be faftned with
Braces to the Floor, and other parts of the
Room the Lathe ftands in, according to the
convenience of the Room for faftning, that the
whole Lathe may ftand as fteedy and folid as
may be. For if with Turning large Work the
ftrength of the Tread fhould make the Lathe
tremble, you will not be able to make true and
neat Work 5 but the Tool will job into {fofter
parts of the Stuff] and fly off where a Knot or

other harder parts of the Stuff comes to the
Tool,

¥ 3. Of the Puppets.

¥-He Puppets are {quare pieces of Wood, of a
Subftance convenient to the light or heavy
work they intend to Twrn : And Turmmers will
gather have their Puppets too {trong than too
weak; becaufe, though the Puppets be very
ftrong, yet they can turn light work with them;
whereas if they be weak they cannot turn Hea-
vy work with them : For the weight of heavy
-unequal tempered Stuff running about, will be
apt both to {hake the Puppets, aud loofen the
: - fmall
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fmall hole of the Wedge in the Temmant ; by
either of which Inconveniences the Work in the
Lathe may tremble, as aforefaid.

And though no fize for the height of the Pup-
pets can be well afferted, becaufe of the feveral
Diameters of Work to be Turned, yet Workmen
generally covet to have their Puppets as thort as
they well can, to bear their Work off the Cheeks
of the Lathe, becaufe thefe Puppets ftand in the
firmer, and are lefS fubjet to loofen. But then,
if’ the Diameters of the work be large, the Pup-
pets may be too fhort to Furn that work in: For
the Pikes of the Puppets muft ftand fomewhat
more than half the Didmeter of the Work a-
bove the fuperficies of the Cheeks. Therefore
Turners have commonly two or three pair of
Puppets to fit one Lathe, and always ftrive to ufe
the thorteft they can to ferve their Work, un-
lefs the fhortnefs of the Legs of the Lathe, makes
the work fall too low for the pitch of the Work-
man that is to work at the Lathe. Therefore
in the making of the Lathe, the height of the
Legs with relation to the inteaded Work, and
height of the Work-man, are to be well confi-
dered.

At the lower end of thefe Puppets are made
two Temnants, of fuch a thicknefs, that they
may eafily {lide in the Grove between the two
Cheeks, and {0 long, that a Mortefs through it
of the length of the Cheeks depth, and a fuffi-
cient ftrength of Wood below it may be con-
tained. Into this Mortefs is fitted a Tapering-
Wedge, {fomewhat lefs at the fore end, and big-
ger at the hinder end than the Mortefs, that as
it is forced into the Mortefs with a Mallet, or a
Maul, it may draw the bottom Shoulder of the
Puppet clofe and firmly down upon the Cheels,
that they may nejther joggle or tremble in work-

in%. 9 4. of
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§ 4. Of the Horn.

UPon the Right Hand Puppet on the out fide
near the top of it, is hung the Tip-end
of an Horn with its Tip downwards, to hold
Oyl in, and ought to have a Wooden round
Cover to fit into it, that neither Chips or Dirt
get in to fpoil the Oyl; and in the handle of
the Cover thould be fitted a wooden Buttern,
which may ferve for an Handle to the Cover :
And through this Butten fhould be faftned an
Iron Wyer, to reach almoft to the bottom of
the Hovn . This Wyer ftands always in the Oyl
that 1o oft as the Workman has occafion to
oyl the Centers of the Work, to make his
Work {lip about the eafier, he takes the wood-
en Cover by the Button, Wyer and all, and with
the end of the Wyer, oyls his Center-holes,
and pops his Wyer and Cover again into the
Hovn againft he has occafion to ufe it the next
time.

§ 5. Of the Pikes and Screw.

NEar the upper end of one of thefe Puppets
is faftned a ftrong Iron Pike, but its point
is-made of tempered Steel: And near the upper
end of the other Puppet is fitted an Iron Screw
quite through a Nut in the Puppet, whefe point
is alfo made of Temperd Steel. This Iron
Pike in one Puppet, and the Screw in the other
Puppet are o fitted into the Puppets, that their
Shanks lye in a ftraight Line with one another,
and both their points lie alfo in that ftraight
Line pointing to one another : And in the Head
of the Iron Screw is a Hole where into is fitted
an Iron Handle about feven or eight Inches long,
with a round Knob at each gnd of it that it {lip

b net

.
ooooo
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not through the hole in the Head. This Iron
Handle is to turn about the Secrew forward or
backward as your purpofe fhall require.

Upon the points of this Screw and Pike the
Centers of the Work are pitcht, and afterwards
{crewed with the Sevew hard, and fo far into the
Stuff, that it may not {lip off the points in
working, efpecially if it be foft Wood, and the
work large and heavy.

Alfo, near the upper end of thefe Puppets,
upon that {fide the V%orkman ftands when he
works, the Wood of the Puppets is wrought a-
way to {quare flat fhoulders fomewhat below
the Pilkes, that the Reff may (if occafion be)
lye near the Pikes, and bear fteddy upon the
Shoulders. ‘ ' '

§ 6. Of the Reft,

He Reff is a fquare piece of Stuff’ about an
Inch, or an Inch and half thick, and two
Inches, or two and an half broad, and fomewhat
longer than the diftance between the Puppets.
Its Office is to reft the Tool upon, that it may
lie in a fteddy pofition while the Workman ufes
it. ’

€ -. Of the Side-Reft.

Ut befides this Reff, Turmners have another

Reft, called the Side-reff. This they ufe
when they Twrn the flat fides of Boards; be-
caufe the flat fides of Boards ftanding athwart
the Pikes, and this Reft ftanding alfo athwart
the Pikes, they can the more conveniently reft
their Tool upon it. It is marked e in plate 13.
and is in the Plate disjunét from the Lathe; as
well becaufe it and the Common Reff cannot
both together be expreft in Piture, as alfo be-
caufe it is made to take oft and put on as oc-
cafion requires, - The
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The Reff is marked a, and is a piece of an
Oaken plank, or Elm plank, about two Inches
think, and ftands fo high above the Checks of
the Lathe as the points of the Pikes do, or fome-
times a little higher: Its Breadth is about a
Foot, or more, or lefs, as the Work requires,
or the Workman fancies. The Bottom of it is
firmly nailed to one fide of a Quarter of Oak,
or Elm, of about three Inches {quare; and two
Foot, or twe Foot and an half long, clofe to
one end, as you fee in the Figure at &, {0 as
the Reff ftand upright to the piece of Quarter.
This piece of Quarter is as a Tennant to {lide
into a {quare Iron Collar marked e this fquare
{ron Collar is made {0 long as to reach through
the depth of the Cheeks of the Lathe, and to
receive the Quarter or Tennant thruft through
it above the Cheecks, and a Wedge under the
Cheeks marked 4, which Wedge ( when ftiff
knock’d up ) draws the Temant ftrong and firm-
Iy down to the Cheeks, and confequently keeps
the Side-reft fteddy on any part of the Cheeks,
according as you {lide the Collar forwards or
backwards towards either Pike, or as you thruft
the Reff nearer or farther to and from the Pikes.

Some Turnners for fome Work, inftead of a
plank for this Rgf, faften to one end of the
Quarter or Temnant, a long Iron with a round
Cilindrick Socket in it, as at the Figure marked
fin Plate 13, a is the Socket of about an Inch,
or an Inch and an half Diameter, to reach with-
in two or three Inches as high as the Pifes,
and into this Socker they put a long round Iron
Shonk, as in Figure g of the fame Plte, a is
the Shank, and at the top of this Shank is made
the Reff, marked &. This Shank (1 1ay) {lips
eafily into the Socket, that it may be raifed, or
fer down, as occafion requires, aud by the

help
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help of a Screw through the Socket ate, may
be faftned at that length.

The Reft, (by reafon of its Round Shank )
may be alfo turned with its upper edge more
or lefs oblique or athwart the Work, or elfe
parallel to the Work, according as the purpofe
may require. .

Near one end of the Reff is fitted and faftned
a piece of Wood about an Inch {quare, and ten
or twelve Inches long: This piece of wood is
fitted ftiff into a fquare Hole or Mortes made
in the Puppet, a little above the Shoulder for the
Reff, to fet the Reff to any diftance from the
Pikes, which, with the ends of wooden Screws
entred into wooden Nuts on the further fide of
the Puppet, and coming through againft the Ref,
keeps the Reft from being thruft nearer to the
work when the Workman is working.

§ 8. Of the Treddle and Crofs-Treddle.

ABout the middle between the ends, is pla-
ced a wooden Treddle about two Inches
and an half broad, an Inch thick, and three
Foot long, and {ometimes three and an half] to
four Foot long. The hinder end of it is faft-
ned to the Floor, with a piece of Leather (fome-
times a piece of the Upper-leather of an old
Shoe, which piece of Leather is nailed to the
under-fide of the hinder end of the Treddle, fo
as to leave Leather enough beyond the end of
the Treddle to nail down upon the Floors which
- Tyeddle being thus nailed down, will move up-
wards, as the Spring of the Pole draws up the
String 5 the String being alfo faftned to the fore-
end of the Treddle.

The
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The hinder end of the Treddle is nailed down
about a toot, or 2 Foot and an half behind the
Lathe, and about the middle between both the
Legs, o that the fore-end of the Treddle reaches
beyond the fore-fide of the Lathe, about a Foot
and an half, or twoFoot. And Note, that the far-
ther the Fore-end of the Treddle teaches out be-
yond the Fore-fide of the Lathe, the greater will
the fiweep of the Fore-end of the Treddle be,
and confequently it will draw the more String
down; and the more String comes down at one
Tread, the more Revolutions of the Work is
made at one Tread, and therefore it makes the
greater riddance of the Work.

But then again, if the Fore-end of the Tred-
dle reach too far before the Fore-fide of the
Lathe, it may draw the end of the Pole {o Iow
as to brake it: And it will alfo be the harder to
Tread down, becaufe the power commanding
( which is the weight of the Tread ) lies fo far

from the weight to be commanded, which is
the ftrength of the Pole, augmented by the di-
ftance that the end of the Treddle hath from the
Work in the Lathe; {o that you may fee, that
the nearer the Fore-end of the Treddle lies to
the Perpendicular of the Work in the Latbe,
the eafier the Tread will be: And fome Turners
that Turn altogether fmall Work, have the Fore-
end of the Treddle placed juft under their work;
{o that their String works between the Cheeks
of the Lathe: But then the Sweep of the Fred-
dle being {o {mall, the Pole draws up but a
{mall length of String, and conféquently makes
the fewer Revolutions of the Work in one Tread,
which hinders the riddance of the Work 5 un-
lefs with every Spring of the Pole, they fhould
lifc their Treading Leg {0 high, as to tire it

quiekly
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quickly with bringing it down again, after i is
taifed to {6 uncommodious a pofition,

This Treddle hath a fquare Notch in the mid-
dle of the further end, about an Inch and an
half wide, and two Inches long, that the end
of the String may be wound either off ot on the
Wood on either fide the Notch, to lengthen or
thorten the String, as the different Diameters of
the Work fhall require. .

About the midde of the Tveddle is fixed a
round Iron Pin about half an Inch in Diame-
ter; 10 as to ftand upright about an Inch and
an half] or two Inches long above the Treddle.
And under the Cheeks is alfo fixed down the
Crofs-Treddle, which is fuch another piece of
Wood as the Tveddle is, but longer or fhorter,
according to the length of the Lathe : And in
the middle of the Breadth of the Crofs-Treddle}
is made {feveral holes all a-row to receive the [-
ron Pin fet upright in the Treddle. Thefe holes
are commonly boared about two or three Inches
aflunder, that the Pin or the Treddle may be put
into any one of them, according as the String is
to be placed nearer to or further off either end
of the Laike.

§ 9 Of
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§ 9. Of the Pole.

THe Pole is commonly made of a Fir-pole,
and is longer or fhorter, or bigger or
fmaller, according to the weight of the Work
the Workman defigns to Tauwn : For the thicker
the Pole is, the harder muft the Tread be to bring
it down; and for this reafon, if the Pole prove
too ftrong for their common or continued Work,
they will weaken it by cutting away (with
a-Draw-knife, deftribed Nwmb. 7. Plate 8. E,
and § 5. ) part of the fubftance off the upper
and under fides of the Pole, L .

The thick end of this Pole is nailed (or in-"
deed rather pinned ) up to fome Girder, or o-
ther Timber in the Ceiling of .the Room, with
one fingle Nail or a Pin, that the Pole may
move upon that Nail, or Pin, as on a Center,
and its thin end pafs from one Puppet to the o-
ther, as the Work may require. And at about
a diftance or more, is alfo nailed up to fome
Joyfts, or other Timbers of the Ceiling, two
Cheeks of a convenient ftrength, and at the low-
er end of thefe two Cheeks is nailed a Quarter
or Batten to bear the Pole, though the weight
of a Tread be added to it, as you may fee at
n n in Plate 12.

§ 10. O the Side-Relt.

Bt it fometimes happens that the Ceiling of
the Work-room is not high enough for the
Pole to play upwards and downwards; there-
fore in {uch cafe, they place the thin end of
the Pole at fome confiderable diftance off the
Lathe, either before or behind it, and {o make
the Spring of the Pole Horizantal towards the
Lathe, conveying and guiding the String from
the Pole to the Work by throwing it overa
‘ N Rowler,.. .
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Rowler, moving on two Iron Centerpins faftned
at both ends, and placed parallel to the Cheeks:
of the Lathe, above the Work as high as they
can; and thus every Tvead draws the Rowler a-
bout : But fhould the Rowler not move about
upon thefe Irons Pins, the String every Tread
would both cut a Groove in the Ruler, and fret
it {elf more or lefS upon the Rowler.

9 11. Of the Bow.

SOme Tuyuners that work light Work, fuch as
Cane-heads, Ink-herns, &c. for which they
need fcarce remove the Puppets oft their Latbe,
ufe 2 common Bow, fuch as Archers ufe. The
middle of this Bow they faften over Head, with
its String Horizomally downwards, and in the
middle of that String they faften another String
“perpendicularly downwards, whofe other end
they faften to the Treddle, and the String wound
round their Work brings it about.

€ 12. Of the Great Wheel.

Ut when Twrmners work heavy Work, fuch

as the Pole and Tyread will not Command,
they ufe the Great Wheel. This Wheel is {o
comionly known, that I fhall need give you
no other Defcription of it than the Figure it
felf, which you may fee in Plate 14. a. It is
turned about with one, and fometimes with two
fron Handles, according as the weight of the
Work may require.

Its String hath both its ends ftrong and neat-
1y faftned together, not with a Knot, but lapt
over one another about three Inches in length,
and {o is firmly whipt about with fmall Gur,
that it may the eafier pafs over the narrow
Groove in the edge of the Rowler. This String
is laid in the Groove made on the edge of the

Wheel,
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Wheel, and alfo in the Groove of the Work.
But before it is laid upon both, one part of the
String is lapt over and crofles the other, and
the String receives the Form of a Figure of -
Eight (only one of its Bows or Circles becomes
no bigger than the Groove in the Work, and the
other as big as the Groove in the Wheel. )

Then the whole Frame wherein the #heel is
fixed is removed farther off the Lathe, that the
String may draw tight upon the Work.

The reafon why the String thus crofles it {felf]
is, becaufe it will touch and gird more upon
the Groove of the Work, and confequently ( as
was faid before § 14.) will the better command
the Work about.

The manner of Turning this #heel, is as the
manner of Turning other Wheels with Han-
dles.

Befides the commanding heavy Work about,
the Wheel rids Work fafter off than the Pole
can do; becaufe the fpringing up of the Pole
makes an intermiffion in the running about of
the Work, but with the #heel the Work runs
- always the fame way; {0 that the Tool need
never be off it, unlefs it be to examine the work
as it is doing.

When the Wheel is ufed, its Edge ftands aths
wart the Cheeks of the Lathe.

§ 13. Of the Treddle-Wheel.

THJ’S is a Wheel made of a round Board of
about two Foot and an half Diameter, con
veniently to ftand under the Cheeks of the Latbe,
It alfo hath a Graove on its Edge for the String
to tun in; it hath an Iron 4xis with a Crook or
Cyank at one end: And on this Crook is {lipt
the Noofe of a Leather Thong, which having
its other end faftned to I:I Treddle, does, by keep-

mg
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ing exalt time in Treads, carry it {fwiftly about
without intermiffion.

But the length of the Thong muft be {o fitted,
that when the Wheel ftands ftill, and the Crook.
at the end of the Axis hangs downwards, the
end of the Treddle to which the Thong is faftned
may hang about two or three Inches off the
Ground : For then, giving the Wheel a {mall
turn with the Hand, till the Crook rifes to the
higheft, and paffes a little beyond it; if juft
then (I fay ) the Workman gives a quick Tread
upon the Treddle to bring the Crook down again
with a jerk, that Tread will fet it in a motion
for feveral revolutions ; and then if he obferves
to make his next Tread juft when the Crook
comes about again to the fame pofition, it will
continue the motion, and caufe of the motion,
and keep the Wheel always running the fame
way, if he punttually times his Treads.

The Tveddel Wheel is ufed for {mall work on-
Iy, as not having ftrength enough to carry hea-
vy Work about, fuch as Cane-heads, Small Boxes,
&c. and it is fitted below the Cheeks between
the Puppets, as the Bow is above.

Befides thefe Inventious to carry about the
Work in the Lathe, there are many more; as
with a great Tron Wheel, having Teeth on its
edge, which Teeth are to fall into an Iron Nut
upon an Iron Axis, pitcht upon the Pikes of the
Puppets of the Lathe, or fitted into Collars, &c.

Alfo, for very heavy Work, as Guns, great
Mortars, €7c. Wheels turn’d with Wind, Water,
or Horfes, to carry the Work about. Of which
more in their proper places.

€ 14. Of
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€ 14. Of the String.

Pon the thin end of the Pole is wound a
confiderable Bundle of String, that as a
Mandrel requires to be bigger than ordinary, or
the Work heavier, they may unwind fo much of
the String as will compafs the Mandrel twice,
or (if the Work be heavy ) thrice; the eafier
to carry it about.

This String is made of the Guts of Beafts
( moft commonly of Sheep, and fpun round of
{everal thicknefles, of which the Vgorkman chu-
fes fiich fizes as are apteft for his Work; for
large and heavy Work, very thick, but for fmall
and light wotk, thin: And there are feveral rea-
fons for his Choice; for a thin String will be too
weak for heavy Work ; but if it were not too
weak for heavy work, it would be apt to mark
{oft wood more than a thick String would,
when they are forc'd to fhift the String, and let
it run upon the Work. Befides, a thin String
( though it were ftrong enough ) would not io
well bring heavy Work about; becaufe bein
fmall, but little of the String touches the woo
to command it, unlefS they wind it the oftner
about the Work, which both takes up time,
and hazards the breaking of the String, by the
firletting of the feveral twifts againft one ano-
ther.

Now a thick String is uncommodious fox
fmall work ; becaufe having a ftrength and ftub-
bornnefS proportionable to its fize, it will not
comply clofely to a piece of Work of fmall
Diameter, but will be apt to {lip iabout it, un-
lefs both Pole and Tiead be very ftrong; and
then, if the Center-holes be not very deep, and
the Pikes fill them not very tight, and the Pup-
pets alfo not very well fixt, the {trength of the
" | 3 String
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String will alter the Center-holes; efpecially,
when the work is upon foft Wood, or elfe it
- will endanger the breaking the work in its weak-
eft place.

§ 15. Of the Seat.

P Arallel to the Cheeks on the infide the Lathe

is fitted a Seat, about two and an half Inches
1quare, and the whole length of the Lathe; ha-
ving an Iron Pin faftned on either end the under-
fide of'it: It lies upon two Beavers of Wood,
that are faftned athwart the outer fides the Legs,
{ or elfe to fet it higher ) the outer ends of the
Cheeks, according to the height of the perfon
that works at the Lathe. Thele Bearers reich
in length fo far inwards, as that they may be
capable to bear the Seat {0 far off from the
Lathe, as in the Diameter of the #ork they in-
tend to Turn in the Lathe, and alfo the bulk of
the Workman that {tands between the Lathe and
it, may be contained.

It is not called a Seat, becaufe it is {05 but
becaufe the Workman places the upper part of
his Buttocks againft it, that he may ftand the
{teddier to his #ork, and confequently guide
his Foot the firmer and exatter.

The two Beavers have {everal Holes made in
them, from within fixteen Inches off the Latbe,
to the ends of them, that the Iron Pins faftned
in the ends of the Seat, may be removed nearer
or farther off the Lathe, according to the great-
nefs or fmallnefs of the Diameter of their Work.

Having thus defcribed the parts of a Common
.leftbe’ I fhall now follow with their other Tools
2110,

§ 1L Of
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§ II. Of Gouges.

Ouges are marked BB in Plate 15. They do
the Office of Fore-plains in Foynery, and the
Fack-plains in Carpentry, and ferve only to take
oft the Irregularities the Hatchet, or fometimes
the Draw-knife leaves, after the work is hewed
or drawn pretty near a Round with either of
them: And therefore as the Fore-plain is made
with a Corner-edge, only to take off the Irregu-
larities of a Board, {0 the Gonge that it may al-
10 take off the Irregularities or Extuberancies
that lye fartheft from the Axis of the Work, and
alfo frame pretty near the hollow Moldings re-
quired in the Work, precede the Smoothing-Chif-
Jels.  And that the Gonge may the more com-
modioufly and effe€tually do it, the Blade of
this Tool is formed about half round to an edge,
and the two extream ends of this half round a
little floped off towards the middle of it, that
a {mall part about the middle may the eafier
cut off the prominencies that are not concen-
trick to the Axis, and {o bring the Werk into a
Method of Formation.
The hollow edge is ground upon the Corner of
a Grind-ftone, which in fhort time wears the out-
fide of that Corner to comply and form with
the hollow of the Gouge, It is afterwards fet
upon a round Whet-ffone, that fits the hollow of
the edge, or is fomewhat lefS. But they do not
{et their Gouges or Chiffels as (1 told you in
Numb. 4. § 10.) the Joyners dos for Turmmers
Tools being fomewhat unweldy, by reafon of
their fize, and long Handles, they lay the Blade
of the Gonge with its convex fide upon the Reff
of the Lathe ; and {o with the Whet-flone in their
right hand they rub upon the Bafil the Grind-
Jone made, and as they rub, they often turn
N 4 another
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another patt of the hollow of the edge to beax
upon the round of the #het-flone, till they have
with the #het-flone taken off the roughnefs of
the Grind-flone.

Of thefe Gouges there are feveral fizes, viz.
from a quarter of an Inch, to an whole Inch,
:and {ometimes for very large Work, two Inches
over.

The Handles to thefe Gouges (and indeed to
all other Turning Tools) are not made as the
Hundles of Foyners or Carpenters Tools are, but
tapering towards the end, and {o long that the
Hundle may reach (wher they ufe it) under
the Arm-pit of the #ork-man, that he may

have more ftay and fteddy management of the
Tool.

MECH4-
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MECHANICK EXERCISES:
OR,
The Do&trine of Eandy-Works.

Applied to the ART of TURNING.
§ UL Of Flat Chiffels.

HE Flat Chiffels are marked CC in
Plate 15. Thefe do the Office of Smooth-
ang Plains in Foyning and Cavpentry, for
coming after the Gouges they cut off
the prominent Rifings that the Gouges leaves a-
bove the hollow.
- The edges of thefe Flat Chiffels ate not ground
to fuch a Bafil as the Foyners Chiffels are, which
are made on one of the Flat fides of the €hif-
Jels, but are Bafild away on both the flat fides ;
1o that the edge lyes between both the fides in
the middle of the Tool: And therefore either
fides of the Tool may indifferently be applied to
the Work ; which could not well be, thould the
edge lye on one of the fides of the Tool : Be-
caufe, if they fhould apply the Bafl fide of
the Tool to the Work, the thicknefs of the Ba-
Jt would bear the edge of the Tvol off: And
thould they apply that fide of the Tvol the edge
Yyes on to the #Work, the fivift coming about of
the Work would (where a finall irregularity of

Stuff:
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Stuff fhould happen ) draw or jobb the fuddain
edge into the Stuff, and {o dawk it; which if
the Stuft- be already {mall enough, would now
be too fmall, becaufe in Turnings, all Irregula-
rities muft be wrought fmooth down.

Of thofe Flat Chiffels there are feveral fizes,
viz. from a quarter of an Inch, one Inch, two
Inches, to three Inches broad, according to the
largrefs of the Work. i

Thefe are Set with the #het-ffone as the Gonges
are, only they often turn the Gouges upon the
tound fide, becaufe they would fmoothen all the
hollow edge ; but thefe are laid flat upon the
Reft, and with a Hat #het-flore rubbed on the
Bafil, as the Gouge was with the Round.

§ IV. Of Hooks.

THe Hook is marked D in Plate 15. As the
Gouge is ufed when the Work lyes before
the Workman, viz. parallel to its Axis, and cuts
tight forwards, {0 the Hook is ufed when the
#ork ftands on the right or left fide the Work-
man, as the flat fides of Boards to be Turned do;
and therefore this #Work may be faid to lye ath-
wart its Axzs. And the Hook is made fo as to
cut on the right or left fide a Board, and to
take off the extuberances from the plain of the
Board. But though this Tool does the Office
of a Gouge, yetitis more difficult for a Work-
man to ufe than a Gonge, becaufe it is made
thinner and {lenderer than a Gouge, that its edge
cutting at a greater Bearing from the Reff; may
the eafier come at the Stuff it works upon, and
the farther the edge that cuts lyes from the Ref,
the more difficult it is for a Workman to guide
it, becaufe it is then more fubjett to tremble;
efpecially fince (as aforefaid ) the edge of the
Hook is and muft be thinner than the edge of the
Gouge, Thefe
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Thele Tools, as alfo the Gouges, and Flai-Chif-
Jels, are all about ten or twelve Incheslong with-
out the Handles.

The Hooks when they want fharpening cannot
be ground as the Gouges and Chiffels are 5 but
they muft be firft fofined in the Fire and turn-
ed ftraight, and then brought to an edge, and
by heating again red hot turned into its form:
Then muft it be hardned and tempered as you
were taught, Numb. 3. fol. 57, 58. Yet do not

Workmen proceed thus with their Hook every
time it grows bluntifh, but only when the edge

is either by long ufe, or bad Temper, grown {0
thick, that this following way will not help
them: For they Whet the outer edge with a
W het-flone as they do other Tools. But becaufe
they cannot come at the inner edge of the Hook
with a Whet-flone, unlefs the Hook be very wide,
and the W het-flone very thin, they make ufe of

a piece of Temperd Steel, as fometimes the.

thin fide of a Chiffel, or the back of a Knife,
and fo with the edge of the Square, icrape along
the hollow edge of the Hook, and force the edge
as much to the outfide of the Hook as they can.
T'hus Butchers wear at their Girdles fmall round
Rods of Steel well tempered and polifht, that
they may with quick difpatch whet their Knives
upon it, by forcing the edge forwards upon the
Blade, or prefling down the Shoulder that hin-
ders the edge Entrance; for their Steels being
{0 well politht, cannot propetly be faid to wear
away any part of the Shoulder that fhould hin-
der the edge from doing its Office.

§V. Of

L
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§ V. Of Grooving Hooks, and Grooving Tools.

THe Grooving Hook is marked E in Pl 15,
-..and hath its Tooth of different forms, ac. *
cording to the Fathion of the Groove 0 be made
on the Plain of the Board; for fometime its
Tooth hath a flat Edge, fometimesa round Edge,
fometimes a point only, and fometimes two
points, or other Forms as aforefaid.

' Its whole Blade is made much ftronger than
the Gouge and Chiffels, and hath the fides of its

- Edge more obtufe to make it the ftronger.

The Flat Tools work the Boards Flat either to
the Plain of the Board, or to a Flat Groove in the
Board. '
~ The Round Edge cuts an half-round hollow in
the Board.

The Point cuts a fine Hollow Circle or Swage
in the Flat of the Board ; and being made Tri-
angular, hath three Edges each, of which cuts
the Ridges fimooth down that the Hook left up-
on the Board.

The Two-point Grooving-Hook cuts two fine
hollow Circles or Swages on the Plain of the
Board.
~ The Grooving-Hooks do not work as the Hooks
do, for the Hooks cut the Wood; but thefe do
but indeed fcrape off the Extuberancies, or fret
into the Wood, and therefore they are very {fel-
dom ufed to foft Wood, becaufe its being loofe,
will not endure fcraping without leaving 2
roughnefs upon the Work 5 but hard Wood, or
Ivory ( for the Reafon converted ) will. '

3 §VL OF
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§ VI OF Mandrels. 4nd § 1. Of Flat Mandrels.

Andrels are matked F1. F2. F3. F4. in

Plate 15. There are different forts of Man-

drels, and the fizes of them alfo different, accor-
ding to the fizes of the Work.

1. Broad Flat Mandrels marked F 1. in Plate

15. with three or morelittle Iron Pegs, or Foints
near the Verge of its Flat : And thefe are ufed
for the Turning Flat Boardsupon. For the back-
fide of a Board placed Flat upon it, will when
fcrewed up tight between the Pikes, by help of
the Irong Pegs, remain in its place and pofition,
whilft the Flat fide of the Work is working
upon: : .
' PBehind the Backfide of this Mandrel (and in-
deed all other Mandrels ) is fitted a long Shank, -
ot Ruwler, for the Strmg to be wound about
while the Work is Twrmng. This Rowler muft
be {0 large in Diameter, that the String wound
about it may command the #ork about. If
the Work be large and heavy, the Rowler muft
be bigger than if the #ork be light; for elfe the
String will not command it about: But if the
Diameter of the Rowler be {maller, the work
comes fo much fwifter about. The Rowler muft
alfo be fo long between its Shoulders, that it may
conveniently contain o many Digmeters of the
String as fhall be neceffary to wind about it.

This whole Mandrel is marked F 1. in Plate.
15. a. The Round Flat, or Face, of the Mandrel,
b. The Rowler. ¢ c The Shoulders of the Rowler.
4 d d The Pegs.

9 2. Of Pin-Mandrels.

2 MAnJrels are made with a long Wooden
) Shank, to fic 1tiff into a round hole that
is made in the’Work that is to be Twrmed. This

Mandrel
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Mandrel is called a Shank, or Pin-Mandvel and
is marked F 2. in Plate 15. And if the hole
the Shank is to fit into be very fiall, and the
Work to be faftned on it pretty heavy, then
Turners faften a round Iron Shank, or Pin, of
the fize of the Hole it is to be fitted in-
to, and faften their Work upon it. Thefe
Mandvels with Iron Shanks are ufed by Twrnmners
that Turn Bobbins, or fuch like Work : Becaufe
a Wooden Shank to fit the fmall Hole though the
work would not be ftrong enongh to carry the
work about.

€ 5. Of Hollow-Mandrels.

3. ‘]“Here is another fort of Mandrels called Hol-
* low Mandrels, defcribed F 3. Plate 15. It
is both a Hollow- Mandrel, and alfo ufed to Turn
hollow #ork in it. This Mandrel hath but one
Center-hole belonging to it, viz. at the Rowler
end or Neck; bur it hath a Shank, which fup-
lies the Office of another Center-hole, « the
ollow, b the Shank, or Neck. The Hollow is
made fo wide, that the #ork intended to be
Turned hollow in it may fic very ftiff into it, and
{0 deep that it may contain the intended #ork.
When it is ufed, it is pitcht upon the Center
at the farther end of the Rowler, and hath its
Shank put into one of the Holes of the Foint-
Coller defcribed in Plate 13. fig. G. that will beft
fit it; which Hole ftanding direttly againft the
Pike in the hinder Puppet, and receiving the
Shank into it, guides the Mandvel about, as if it
were pitcht upon two Centers: And the Work
being forced ftiff into the Hollow of this M-
drel, will be carried about with it, expofing the
Fore-fide of the work bare and free from the
Foynt-Coller, and not impeded by Spikes from
coming at the work; {o that with the Hook,
Grooving»
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Grooving-Hook, Gonge, or Flat-Chiffel, accord-
ing as your work requires, you may come at it
to Turn your intended Form.

Hollow Mandrels ate alfo ufed in Collers that
open not with a Foyut 5 but then the Spindle is
made of Iron, and hath a Screw juft at its end,
apon which is fcrewed a Block with an hollow,
in it, made fit to receive the work fiff into it.

€ 4. Of the Screw-Mandrel.

4. ANother fort of Mandrel is called the
: Screw-Mondrel, and is marked F 4. in
Plate 15. a the Rowler of the Mandrel, b. the
Shank, or Screw, is made of Iron, having its
two ends Round, and in the middle between the
Round ends a Square the length of the Rowler,
and this Square is fitted ftiff into a Square-hole
made through the middle of the Rowler that it
turn not about in the Square-hole. In each Flat-
end of this Iron Shank, or Spindle; is made a
Center-hole, wherein the Pikes of the Puppets are
pitcht when this Mandrel is ufed. This Iron
Shank, or Axis, muft be made very ftraight, and
ought to be turned upon the two Center-holes
for exaltnefs ; becaufe on one of the round ends,
or fometimes on both, a Screw, or indeed feve-
val Screws of feveral Diameters is made. That
Screw next the end of the Shank is the {malleft,
viz. about three quarters of an Inch over, and
takes up in length towards the middle of the
Shank, about an Inch, or an Inch and an halfy
and fo far from the end of the Shank it is of
an equal Diameter all the way ; and on this por-
tion of the Shank is made a Male-ferew of the
fineft Thread. The next Inch and half (wrought
as before) hath another Male-fcrew; but about
half a quarter of an Inch more in Diameter than
the former, and hath its Threads courfer, Ane-
ther
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ther Inch and half hath its Diameter ftill greas
ter, and its Threads yet coutfer. And thus you
may make the Shank as long as you will, that
you may have the more variety of fizes for
Screws. 4

Thefe forts of Mandrels are made for the ma-
king of Screws to Boxes, and their Lids, as fhall
be fhewed in the next Paragraph.

§ Of Sockets, or Chocks, belonging to the
Screw-Mandrel.

‘I"O this Screw-Mandyel belongs 1o many Sockets
as there are feveral fizes of Screws on the
Shank. They are marked F 5. in Plate 15. a
the Socket or Chock : bb, the Wooden Pin, ¢ the
~ Stay, d d the Notch to {lip over the Male-[crem.

Thefe Hollow Sockets have Female-Screws in
them, made before the Notch to flip over the
Male-ferew of the Screw-Mandrel is cut. The
manner of making Female-fcrews is taught Numb.
2. fol. 29, 30, 31. only inftead of a Tup ( ufed
there ) you ufe the feveral and different fizes of
Screws made on the Screws-Mandrel to do the
Office of a Tzp into each refpe&tive Socket ;
which Sockets being only made of hard Wood,
it will eafily perform, though the Shank, or
Axis be but Iron.

Therefore (as aforefaid) to each of the Male-
Jerews on the Screw-Mandrel is fitted fuch a
Socket, that you may chufe a Thread Courfer or
Finer as you pleafe; but this Female-fcrew is
open, or hath a Notch on one fide of it, that it
may {lip over the Male-fcrew, and the Threads
of each other fit into each others Grooves; and
when they are thus fitted to one another, the
further or open fide of the Male-forew is giged
in, or pin’d on the Female-forew with a wooden
Pin thruft through two oppofite Holes, fnz}dc
‘ for
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for that purpofe in the Cheeks of the wooden
Sockets, that it thake not.

When the Treddle comes down in working,
and the Socket is fitted on its proper Screw, and
pinn’d ftiff upon it, and the Stay held down to
the Reff of the Lathe, then will the Socket, and
confequently the Stay flide farwards upon the
Male-fivews ', 1o that a Tool held fteddy on any
part of the Stay, and applied to the out or in-
fide of your Work, that Tools point will de-
{cribe and cut a Screw, whofe Thread fhall be
of the fame finenefs that the Screw and the
Shank is of.

| § VIL. Of Collers.

THere are feveral fafthion’d Collers; As the
& Foynt-Coller marked G, the Round-Coller mar-
ked H, and the Coller marked I, in Plate 13.

The Foynt-Coller is made of two Iron Cheeks
marked & b, which moving upon a Joint ¢ at
the Bottom, may be fet clofe together, or elfe
opened as the two infides of the Foynt-Rule Car-
penters ufe to do.  On the inner Edge of each
Check is formed as many half:round holes or
Semi-circles as you pleafe, or the length of the
Cheeks will conveniently admit : Thefe Semicir-
cles are made of difterent Diameters, that they
may fit the Shanks or Necks, of different fiz’d
Mandrels: And thefé Semi-circles muft be made
{o exaélly againft each other on the edges of the
Cheeks, that when the two Cheeks moving upon
their Foynt are clapt clofe together, the Semi-
circles on both the Cheeks fhall become a per=
feft round hole, or circumference.

Near the top of one of thefe Checks is faftned
with a Center-pin, a {quare Iron Coller marked
d, with a {mall Handle to it marked e¢. This

fquare Coller is made to contain the breadth of
0 both
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poth the Checks when they are fhut together,
and to hold them fo faft together, that they
fhall not ftart affunder ; and yet is made {0 fit,
that it may {lip off and on both the Cheeks.

This Foynt-Coller may {erve to do the Office of
the other two Collers, and its one particular Of
fice too : Yet to fave the Charge of the price of
this Tool, Turners {eldom ufe them, but make
{hift with either of the other, or fometimes with
a hole made in a Board only : But its particular
Office is to hold a Mandrel, whofe Neck is fit-
ted to one of its Holes, and the work they are
to Turn is required to ftand out free from the
outer Flat of the Cheeks of the Coller, the better
to come at it with the Tool; fuch as are deep
Boxes, or deep Cups, .

MEC H 4-
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MECHANICK EXERCISES:
- OR,
The Dottrine of Hdmz'j-WbréL

Applied to the ART of TURNI NG.
§ VIIL Of the Mawl,

: HE Mawl is marked K in Plate 13. The
Figure of it there is Deftription fuffi-
, cient: Its Office is to knock and un-
knock the Wedge in the Puppets; and to knock
upon the back of the Cleaving Knife, when they
1plir their Wood for their Work. The Foyner's
Mallet would fupply the Office of this Tool 5
but ufe has made the Mawl more handy for
them: Befides when one is batterd to fhivers,
they can quickly, of a Chump of Wood, ae-
tommodate themfelves with another. :

§ IX. Of the Hatchet, Draw-knife and
Cleaving-knife.

TH’e’ Hatcliet is marked L in Plate 4. It isof

the fame forc that Foywers ufe; which I
defcribed Mumb. 5. § 25. and therefore refer you
thither. And the Draw-knife is defcribed in
Numb. 7, § 5. Plate 8. marked E. The Cleaving-
knife marked M in Plate 13. needs no other De-
feription than that Figure.

02 § 10. Of
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§ X. Of the Chopping-Block.

THe Chopping-Block is marked N in Plate 13,
It is made of a piece of Elm-Tree placed
with its Grain upwards and downwards as it
grew. It hath three Leges in it, that ftand
itradling out from the underfide of the Block to
the Floot, and of fuch an height, as the Work-
man may have moft Command of the Work.
See the Figure. Sometimes Turnners ufe inftead
of it, a plece of the Trunk of a Tree, of about
a Foot and an half, or two Foot, in length from
the Grqund, or more or lefs.

§ XI. Of the Callippets.

[ He Cellippers is marked O in Plate 13. As

common Compaffes ( defcribed Numb. 6.
§ 32.) are for meafuring Diftances upon a plain
Superficies ; o Callippers meafure the diftance of
any round Cilindvick Conical Body, either in
their Extremity, or any part lefS than the Ex-
tream : So that when Workmeén ufe them, they
open the two points @ a to their defcribed width,
and Twrn {o much ftuff off the intended place,
till the two points of the Callippers fit juft over
their Work 5 fo fhall their Work fhave juft the
Diameter in that place, as is the diftance be-
tween the two points of the Callippers, be it
either Feet or Inches, &c.

§ XII. Of the Drill-Bench.

Here is yet another Tool, or rather a Machine
ufed by fome Turnners, called a Drill-Bench.

It is deferibed in Plate 14. a2 a2 a thick Board,
about three Inches thick, five Inches broad, and
eighteen Inches long, &b two Stiles placed to-
wards either end, and faftned upright. In the

hithermoft Stile is a Coller defcribed § 7. and
Plate
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Plate 13. H. or any of the other Collers: And
in the further Stile is fitted a {quare flat tempe-
red piece of Steel having a Center-hole in the
middle of it, and is placed juft againft the Cen-
ter or middle point of the Hole of the Coller,
c ¢ the Rowler, whofe hither end is Turned away,
10 as it juft fit into the Coller, and at the further
end of it, it hath a temper'd Steel Pin, to be
placed in the Center-hole: And in the middle of
the hither end of it, it hath a Piercer-Bit faltned
ftraight in, {o that it lie in a true ftraight Line,
with the Axis of the Rowler. Of thefe Rowlers
they have feveral, and Bits of different fizes fit-
ted into them, that upon all occafions they may
chufé one to fit their purpofe.

On the under-fide, about the middle of the
Bench, is fitted and faftned athwart it a {quare
Iron Coller, deep enough to reach through the
Cheeks of the Lathe, and {fo much deeper as it
may receive a Wooden #edge, fuch a one as be-
longs to one of the Puppets : And by the force
and ftrength of the Wedge, the whole Drill-bench
is drawn down and faftned athwart the Chezks of

“the Lathe.

When it is ufed, it ftands athwart the Cheeks
of the Lathe (as aforefaid ) with the point or
end of the Bit towards you; and then the Strisg
being turned twice or thrice about the Rowler,
will (with Treading on the Tveddle) turn the
Rowler and its Bit forcibly about, and caufe it
to enter fwiftly into a piece of Wood that fhall
be preft forwards upon the Bit.

When they ufe it, they hold the piece of
Wood they intend to Drill, or Pierce, faft in
both their Hands, right before them, and prefs
it forwards upon the Piercer-Bit 5 fo that by its
running about, it cutsa ftraight round hole intg
the Wood, of what leg)gth they pleafe, .

3 but

<
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But while the Pole is rifing after every Thead,
they prefS not againft the Prercer-Bit, {0 that it
is'dif-ingaged from doing its Office in the Wood 5
but in that while, they nimbly give the Wood
a turn in their hands, of about one third part of
its Circumference ; which makes the Bit very fuc-
ceflive Tread, go the ftraighter through the mid-
dle of the Wood : . And thus they reiterate Treads,
and. keep the Wood turning in’their Hands, till
the Bit is enter'd deep enough. )
.. Thus much of the Tools ufed in common Turx-
sing : 1 fhall proceed to the Working a Pattern
or two in {oft Wood ; which being well under-
ftood, may render a Praticer capable of moft
common Work. ., .~ . .. .7 . .
~ § XIII. Of Turning « Cilinder i foft Wood.
THe {oft Wood Turners Ufe is commonly ei-

ther Maple, Alder, Birch, Beech, Elm, Oak,
Fir, &c. and for fome particular purpofes each
of thefe forts are beft. .., . L

The firft Pattern we purpofe fhall be a Cilix-
der twon Inches over, and eight Inches long:
Therefore you muft chufe a piece of Wood gt
left two Inches and a quarter over, left you want
Stuff to work upon : Nay, if your Stuff prove
thaken, or otherwife unfound,. or your Center
be not very exaltly pitcht, you may want yet
more. Stuff’s . and_ that according as it proves
more or lefs faulty, or as the Centers are more
unequally pitcht.” But fuppofing the Stuff good,
you may take a piece of twe Inches and a quar-
ter.over, as I faid before, and about ten or ele-
ven Inches long. For though the length of the
Cilinder be but eight Inches, yet you muft cut
your Stuft long enough to make a Groove at
one end of it befides, for the String to run in.
If your Stuff be fomewhat too big for your
T Scantlin,
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Scantlin, and not round enough to go into the
Lathe, you muft Hew it pretty near with the
Hotchet to make it fizable, and afterwards
fmoothen it nearer with a Draw-knife, as you
were taught, Numb. 7. § 5.

But if you have not Stuff at hand near your
fize, then you muft Saw off your length from a
Billet, or fome other piece of Stuff, and with the
Cleaving-knife and the Mawl, Iplit it into a fquare
piece near the fize, and with the Draw-knife
round off the Edges to make it fit for the
Lathe.

Then fet your Puppets, and wedge them right
up, 10 as the Points of your Spikes ftand pretty
near the length of your Work affunder, and
move the Pole, {0 as the end of it may hang o-
ver between the Pikes, and alfo fit the Iron Pin
in the Treddle into a proper Hole in the Crofs-
Treddle, 10 as the end of the Treddle may draw
the String below the Work into pretty near a
ftraight Line with the ftring above the Worki:
And take the Work in your Right Hand, and
put it beyond the String before you, and with
your Left Hand wind the String below the Work,
but once about the Work, left it fhould be too
ftrong for your fhallow Centers, as you fhall
underftand by and by, and then with a pretty
ftrength prefs the middle of one end of your
Work over the Point of one of the Pikes, and fo
make a hole in your Work for one of the Cen-
ter holes: Then fcrew your Pike wider or clofer,
according as the length of your Work requires,
and pitch the other end of your Work upon the
other Pike alfo, and ferew your Work a little
lightly up: Then try how the Centers are pitchr,
by Treading the Tieddle lightly down; and if
you find the Centers are well pitcht, you may
without more ado {crew 18) your Work tight ;

4

Eu-
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But if your Centers, or either of them be not

well pitcht, you muft alter them. You may

know when they are well pitcht, by treading

{oftly upon your Treddle, and holding your Fin-

ger fteddy on the Ref, diret the point of it
pretty clofe to the Work: For if in a Revolu-

tion of your Work, its Out-fide keeps it anequal
diftance from the end of your Finger, you may
conclude your Work is well pitcht.  But if you
find one fide of your Work comes nearer your
Finger than the other fide, you muft with your
Flat Chiffel, or Gouge, (or what is neareft at hand)
knock {oftly, or hard, upon that fide that comes
neaieft to your Finger, till you have forc’d the,
Pikes into the true Centers at the end of your
Work; and then you may boldly fcrew it hard
up: But you muit be lure to {crew it hard up,
becaufe it is foft Wooed you purrofe to work up-
on, and the ftrength of the Psle may endanger
the drawing or removing the Ceticcis, 1i'the Prkes
have not good hold of them. -

Having found your Centers, . take yovr Work
again oft the Pikes, and wind the String once or
twice more about your Work, that your String
(as I faid in Aumb. 10. § 1. when I wroic of the
String ) may the better command it, and then
wind off or no more String at the end of your
Pole, or end of your Treddle, or both, if your
Work require it, till the Pole draws the Treddle
up a little above half the length of the Legs of
the Lathe. For about the height your Leg may
without fudden trying, command the Pole down
again.

But before you begin to work upon the Stuff,
1 fhall inform you how to Tread the Treddle, in
which you may obferve this General Rule; That
the nearer the Fore-end of the Treddle you Tread,
the eafier you bring down the Pole; but then
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the Pole in its Spring rafes your Leg the higher,
and may draw the upper fide of the your Thigh
againft the underfide of the Cheek of "the Lathe,
and with reiterated Rifings Gawl, and alfo tire
youi Thigh.

Place therefore your Foot fteddy upon the
Tveddle, 1o far forward as you can, to avoid the
Poles rifing from drawing your Thigh againft the
underfide of the Lathe ; and Tread the Treadl:
nimbly down, but not quite {0 low as to knock
againt the Floor : Then abate the weight of your
Tread, and let the Pole draw the Treddle up, but
ftill keep your Foot fteddy, and lightly Bearing
upon the Treddle: For then your fucceeding
Zyeads will prove eafier to your Leg and Thigh,
and you will with your Foot the becter and
quicker command the Treddle. Then Tread a-
gain nimbly down as before, and keep this train
of Treading till your Work be finifh’d, or that
you may have occafion to ftop and exaime how
rightly you proceed.

Inall {mall Work the Tread is lightly and
nimbly performed ; but in large and heavy work
the Tread comes flow and heavily down.

This being premifed, you may begin with your
Gouges lay the round fide of it upon the Ref?,
and take the Handle of it in your Right Hand,
and lay the Fore and Middle Fingers of your
Left Hand upon the Hollow of the Gonge near
the Work, mounting the Edge about a quarter
of an Inch above the Axis of your Work, and
finking your Right Hand a litcle; for in this
pofition the Gouge cuts beft : And thus cut down
on your Work near one end, a Groove for your
String to run in: The Groove may be about an
Inch, oran Inch and an half long; but it mat-
ters not much what depth. Then {lip your
String into the Groove, and if you find the String

' ' ’ - will
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will not {lip eafily, you may put your Foot un:
der the Treddle and lift it a little up, that the
String when no weight is hanged to it, may {lide
the eafier into the Groove. ’

And by the way you may take notice, that
the deeper you cut down the Groove, the oftner
will your Work come about every Tread ; be-
caufe the String that comes down every Tread,
meafure a {mall Circumference oftener than it
does a greater Circumference: But then thework
is not fo ftrongly carried about ; becaufe it hath
a lefs portion of the String to command it. This
I hint, not that in this our fmall propofed Pat-
tern it is very confiderable : For if you only cut
the Groove down but {0 low as there may be a
Shoulder at the ead, and another againft the
Work, to keep the String from {lipping out of
the Groove, it will be fufficient: But in heavy
Work this Groove ought to be cut with dif-
cretion.

Now come to the Forming of your Work,
and hold your Gouge, as you were taught before,
but {omewhat lightly againft your Work, begin-
ning at one end, and {liding your Gouge gradu-
ally to the other, cutting with its Edge all the
way you go, and bearing fomewhat ftiff againft
the Work every Tread you make on the Treddle -
And withdrawing it again a little lightly from
the work every Spring of the Pole. And thus by
U1e you muft habituate your f€lf to let the edge
of your Tool bear upon the Work when the Pole
and Treddle comes down, and to draw it back
juft off’ the Work, as the Pole and Tveddle goes
up.  And thus you muft continue till you have
1ot gh-wrought all your work from end to end.

{t you have not at firft brought your Work
cleany that is, if’ you have not gone deep e-
nough with your Gonge to take oft all the Ri-

: ‘ fings
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fings of the Stuff the Dyaw-knife left, even with
the fmalleft part of your Work, you muft in
like manner (as before ) work it over again. But
you muft have a fpecial Care you take not too
much Stuff away on any part of the whole
Worik :  For this propofed {’attern being a Cilin-
der, if you take but a {mall matter to much a-
way from any part, and make it {maller than
your given meafure there, the whole Work will
be fpoiled, as being finaller than the propofed
Diameter ; which to know, you may by open-
ing the Points of your Callippers to two Inches
on your Rule (the propofed Diameter of your
Cilinder ) try if the Points at that diftance ‘will
juft flip over the deepeft Grooves of your Work
(for we will not fuppofe that the Grooves are
of an equal depth with the Rough-working of
the Gouge ) without {training the Joint, for then
your Work is juft fizeable: If not, work over
again as before, €. But we will now fuppofe
you have not taken too much away, but have
made a due procefs with your Gouge. Therefore
now proceed, and ufe a Flat Chiffel, about an
Inch and.an half broad, to take off the Irregu-
larities the Gouge left. : :

. Take the Handle of it in your Right Hand, as
you did the Gouge, and claipfing the Blade of it
in your Left Hand, lean it fteddy upon the Ref,
holding -the Edge a little aflant over the Work,
1o as a Corner of the thin fide of the Chiffel may
bear upon the Reff, and that the Flat fide of the
Chiffel may make a fmall. Angle with the Ref,
and confequently with the Work ; (which is pa-
rallel to the Reff) for thould you fet the edge of
the Chiffel parallel to the Work, it might run too
fatt into the Work, and dawk it. Therefore you
muft fet the Chiffel in fuch a pofition, that ‘the
Jower, Corner, or near the lower Corner of the
T edge,
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edge, may cut lightly upon the Work : But this
pofition is beft deferibed by a Figure, which to
that purpofe 1 have inferted in Plute 14, at O,
where you may perceive in, or near, what pofi-
tion the Chiffel muft be fet to cut the Work 5
and how the edge of the Chiffel 2 b lying aflant
the Work, and the further Corner of the edge of
the Chiffel b being {fomewhat mounted, as the
Work comes about, the Bottom, or near the
Bottom, of the edge of the Chiffel is only capa-
ble to cut a narrow Shaving off the Work : And
jult in this manner you muft keep the Chiffel
fteddy bearing upon the Work, as the Pole comes
down, and withdrawing it from the Work as the
Pole Springs up (as you were taught to ufe the
Gouge ) and at the fame time {liding it forwards
from one end of the Work to the other, till it be
wrought down all the way to its true Diameter
between the points of the Callippers : For then a
ftraight Ruler applied to your Work, the outfide
of your purpofes Cilinder will be formed.

Only the ends muft be cut down {quzre to the
length': Therefore open the points of your Com-
paffes to the diftance of eight Inches on your
Rule, and prick that diftance hard oft upon your
Work, that the points of your Compaffes may
leave vifible marks, by placing one point as near
one end as you can, to leave Stuff enough to cut
ftraight down all the way; that is, to cut it
1quare down at right Angles with the outfide of
the Work. Which to do, you muft hold the
Handle of the Flat Chiffel in your Right Hand
( as before ) and clafp the Blade of' it in your
Left, and lay one of the thin fides of it upon the
Reft, o that the edge may ftand upright, or ve-
vy near upright againft the Work. Then fink
your Right Hand fomewhat below the Level of
the Reff, that the lower Corner of the edge }(;f

the
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the Chiffel may mount, and being thruft fteddy
againft the Work, juft in the mark one Point of
the Comp-fJes made, Tread the Treddle, and cut
a pretty deep Circle into the Stuff. But you !
muft have a care you do not direét the cutting
Corner of the Chiffel inwards, but rather out-
wards, left you make the end hollow inftead of
Flat: For if you do take off too little at firfk,
you may by degrees cut it down to a Flat_after-
wards. ~ As you cut deeper into the Stuff, you
muft turn the Flat of the Chiffel, and with it cut
down the Shoulder juft at the end on the out-
fide the mark, for elfe that may hinder the Cor-
ner of the edge of the Chiffel for coming at the
Work.

Note, That if you hold not the edge of the
Chiffel truly before the Work, but direét it in-
wards, and if you hold it not very fteddy, and
have a good guidance of it, the quick coming
about of the Work, may draw the edge of the
Chiffel into it inwards and run a dawk on Cilin-
der, like the Grooves of a Screw, and fo {poil
your Work: For being once wrought to the true
fize, you cannot afterwards take any more off to
cleante it, &9

The other end muft be cut down as this.

§ 14. Of
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§ 14. Of Tining Flat Boards.

IF your Board be thick enough, you may boar
a round Hole in the middle of it; and tumn
a Mandyel with a Pin a very little Tapering, to
fit hard and ftiff into the round Hole: And if
the Hole and Pin be proportionable in fize to the
weight of the Board, the Pin will carry it about.
But you muft be very careful the Hole be board-
ed exattly ftraight through the middle, and not
inclining on either fide the Board, more to any
part of the Verge than to another; but that the
middle of the Hole be exattly the Center of the
Board the whole thicknefs through. This Piz-
Bandrel is defcribed Numb. 11. § 6. and Plate

13.

If your Board bé not thick enough to be faft-
ned upon a Pin-Mandyel, or that your Work will
not admit of an Hole to be bored through the
middle of it, you may ufe the Flot-Mandrel de-
fcribed Plate 13. F 2. And then you muft with
your Compaffes find the Center on the backfide of
the Round Board (with feveral proffers if need
require ) till you have found it, and prick there
an Hole for a'mark: Then open the points of
your Compaffes to about the thicknefs of a Shil-
ling wider than the Semidiameter of the Flat-
Mandrel 5 and with the points of your Compalfes
at that diftance defcribe a Circle on the back-
fide of the Board to be turned, by placing one
Foot in the prick-mark,and turning about the other
Foot. By this Circleyou may pitchthie Center of
the Board exattly upon the Center of the Flat-
Mandrel : For the points of the Compaffes being
opened about the thicknefs of a Shilling wider

thanthe Semidiameter of the Flat-Mandrel : will
7~<hen
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( when you have pitcht the Center of the Board
on the Center of the Mandrel ) place the outer
Verge of the Mandrel the thicknefS of a Shil-
ing round about within the Circle defcribed on
he the backfide of the Board: And when it is
hus pitcht, you may, by laying the Board flat
lown, knock upon the Rowler end of the Man-
frel, and drive the Pegs in the flat of the Man-
el into the Board, and {o hold it fteddy upon
the Mandrel : Then find the Center on the Fore-
ide of the Board alfo, as you were taught to
ind the Center on the backfide, and put your
3oard and Mandrel upon the Pikes of the Pup-
ets, and {crew them hard up, as you have been
aught before.

Sometimes Turners ufe this Flat-Mandrel with-
out Pegs, and then they chalk the Flat fide of it
very well, and clap the backfide of the Board to
it, which will (if the Board to be Turned be
not too heavy, but be well fcrewed up between
the Pikes ) keep the Board fteddy from {lipping
from its fet-pofition, till you work it.

If in going about of your Work you find it
#abble, that is, that one fide of the Flat incline
either to the Right or Left Hand, you mult with
{oft Blows of an Hammer, or other Tool at
hand, fet it to right, and then again fcrew it
hard up: For fo often as you thus ftrike upon
the Verge to fet the Board true, you force the
Steel point of the Pike more or lefs (according
to the foftnefs of the Wood ) towards that fide
of the Verge you ftrike upon ; and therefore you
may perceive a reafon for {crewing up the Pike
1o oft as you knock upon the outer Verge of the
Board. '

But we will now fuppofé the Board well pitcht
and faftned on the Mandrel and Center; there-
fore take the Side-Reff defcribed in § 1. Numb.

10. §
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10. € 7. and Plate 83. at the Figure e, and g,
and fit it {o into the Lathe, as_the upper edge of
it may ftand range, or parallel to the fide of the
Board you are to work upon, and fo wedge it
hard up.

Now you muft come to ufe the Hook, de-
fcribed Numb. 12. 4 5. and Plate 15. For this
Tool is moft commodious to ferve you inftead
of the Gouge, when the Work ftands athwart the
Pikes; becaufe the end of the Blade of this
Tool being on its Flat fide turned into a Circu-
lar Figure, and that Circular Figure turned a
little backwards, one of the Edges of this Cir-
cular Figure will conveniently ( though the
Tool be not held ftraight before the Work )
come at any part of the Flat of the Board, and
{0 by the Circuladon of the Board againft the
Edge of the Hook, cut off its irregular Extube-
rances.

In the ufing of this Tool, you muft place the
end of the Handle under your Arm-pit, and hold
your Left Hand on the upper fide of the Blade
of the Tool clofe to the Ref, and your Right
Hand rclofe befides your Left Hand under the
Tool, and with both your hands clafp the Took
hard, and prefs it fteddy upon the Ref, and at
the fame time hold it alfo Ilieddy, and yet light-
ly bearing againft the Work, that by the {wift
coming about of the Work it draw not the Edge
of the thin and tender Blade of the Hook into
it.

You muft not hold the Blade of this Tcol per-
pendicularly before the Work, wviz. parallel to
the Pikes, but aflant, {0 as fomewhat above the
middle of the Convex of the Hook may toucls
againft the Work. You may begin at the Verge,
and {0 lay feveial Grooves clofe by one anothﬁ

t,ﬂA
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till you come to the Center : But you miuft ob-
ferve (as was faid before in the Cilinder ) that
you lay all your Grooves of an equal depth into
the Board : For if you lay one deeper than the
teft, and an Hollow may not properly be in that
place, you muft again go over your work with
your Hook, to work that dawk out: And then
perhaps your Board may be made too thin for
its intended putpofe. But this Craft of the
Hand muft be acquired with fome continued
Ufe and Pra&ice, which will better inform your
Judgment what Errours you may be fubjett to
commit, than many words ( though fignificant )
upon this Doétrine. And this 'm fure I found,
‘when I firft pra&ifed upon Turning.

Having thus with the Hook rough-plain’d the
Board (for this Hook does in Turning the Office
of a Fore-plain in Foynery) you muft ufe the Tri-
angular Gyooving Tool, defcribed in Turning § 5.
Plate 15. and with one of its Edges {finoothen
down the ridges the Hook left on the Board.

‘But if your Work require any Molding near
the Verge, or any other part of it, you muft
work that Molding as near as you can with the
Hook, efpecially where Hollows are required 5
for that cuts fafter and finoother than any other

%ool, and moft artificially forms an Hollow.

If a Flat be to be laid in the Board, you muft
firft ufe the Triangulay Point Tool, and with it
ftrike {0 many Threds as the breadth of the Flat
requires, and lay each Thred almoft fo deep
into the Board as you intend the Flat fhall be:
And afterwards to finoothen it down, you muft
ufe the Flat Grooving Tool, or a Flat Chiffel,
and with either of them finifh the Flat to its
intended Depth and Breadth. And where a

fine Thred, or Circle, is to be 13id in the Board,
P you
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- you muft ufe the Triangular Point Tool. And
thus as you fee occafion, you muft accommo-
date your felf with a_Tool apt and proper for
your purpofe, viz. fuch a Tool as will moft

, conveniently come at, and from the intended
Work.

MECH A-
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MECHANICK EXERCISES:
O R,
The Doltrine of Elandy-Werks.

Applied to the ART of TURNING.
§ XV. Of Twrning Hard Wood, and Ivory.

F the Wood be very hard, as Ebony, Lignum

Vita 5 or if it be Ivory, Boue, or Horn they

are to Turn; they neither ufe the fame

Tools they do for foft Wood; becaufe
' their edge is to tender: Nor do they ufe their
other Tools as they do foft Wood. For the
Tools made for Hard Wood are made with a
ftronger Point, Edge, t7c. than they are for foft,
as was faid in Turning § 5. And they ufe them
differently, becaufe for Turning Soft Wood,
they hold the Edge of the Gouge and Flat Chifz
Jel, at {ome confiderable Diftance from the Ref,
mounting the Edge at fuch an Angle as will beft
cut off from the Work, as a great Chip as they
can, or defire. And as they Turn the Work
{maller, they guide the Chiffel to follow the
Work : But for Hard Wood, they raife the Ref?
near the Horizontal Plain of the Axis of the
Work, fetting it as clofe as conveniently they
tan to their Work, and lay their Tool flat and

P2 fteddy
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fteddy upon the Reff 5 which being hard held in
this pofition, does by the comming about of
the Work, cut or tear off’ all the Extuberances
the Tool touches in the fiveep of the Work. So
that (as 1 faid before ) as in Twrning {oft Wood
the Tool does fomewhat follow the Work; in
Turning hard Wood the Work comes to the Tool -
And therefore you may perceive a great reafon
they have to keep the Tool fteddy: For fhould
it 1n one fweep of the Work be thruft nearex
the Axis in any place, it would there take off
more than it fthould.

Having prepared the Work fit for the
Lathe, either with Hewing, or as fome Hard
Woods and Ivory may require, with Rafping,
they pitch it between the Pikes, as before has
been thewn, or fuch Work as it may be, as
Boxes, and generally all Hollow Work, they fit
into Collers, either by {crewing the Mandrel on an
{ron Axis 5 or fitting it with fome other of the
Mandrels defcribed in Turning § 6. as is proper
for it: As fometimes they fit the Work tight in-
to an Hollow Mandrel, and the tight fitting in
holds it whilft it is working upon: And fome-
times, if the Work be very thin, they fix it on
a Flat Mandrel with Cement; But they are al,
ways either to chufé one of the Mandrels defcri-
bed already in Turning § 6. or elfe contrive
( as they often do) fome other Mandrel conve-
nient to the opportunity that accidentally their
BufinefS may require. For the Work ( whether
it be pitcht on the Pikes, or fitted into Hollow
Mandrels, or otherwife) muft run very fteddy
and tight.

But having thus fitted it into the Lathe, they
begin to work with the Sharp-pointed Grooving
dool, or €lfe with the Triangular Groowing Tool,

and
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and with the point of either of thefe Tools break
the Grain of the Wood, by laying {mall Grooves
upon its Surface, till they have pretty well
wrought away Extuberances, and brought the
Work tollerably near an intended fhape, by
ftreightning, hollowing, and leaving Rifings in
their feveral proper places.

Afterwards with edg’d Grooving Tools of a pro-
per Breadth, they cut down and {moothen away
the Extuberances left by the Sharp-pointed Groo-
ving Tool, or the Triangular Grooving Tool, and
bring the Work into a perfe&t fthape. Which
done, they finoothen the work with the Edge of
a piece of a Blade of a broken Knife, bafil’d a-
way, by following the Work with it: That is,
holding the bafi’d Edge of the Knife clofe againft
the Work while it comes about: For then its
tharp Edge fcrapes or thaves off the little rough-
nefs the groffer Tools left upon the Work.

Laftly, they hold either a piece of Seal-skin
or Dutch Reeds (whofe outer Skin or Filme
fomewhat finely cuts) pretty hard againft the
Work, and fo make it finooth enough to polith.

Hard Wood they polith with Bees-wax, viz.
by holding Bees-wax againft it, till it have fuff-
ciently toucht it all over; and prefs it hard in-
to it by holding hard the edge of a Flat piece of
hard Wood made fizable and fuitable to the
Work they work upon, as the Work is going a-
bout. Then they fet a Glofs on it with a very
f(l)r}; Woollen Rag, lightly {mear'd with Sallad

But Tvory they polith with Chalk and Water,
and afterwards dry it with a Woollen Rag, and
a light touch of Sallad Oyl; which at laft they
rub off again with-a dry Woollen Rag, and fo
fet a Glofs on it.

P 3 it
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If there be a Screw to be made upon the thin
Edge of an Tvory, or Hard Wood, or Brafs Box,
they ufe the Screw-Mandrel, and its Socket, de-
{cribed in Turning * 6. § 4.and §. as is thewn at
the latter end of that Seftion.

§ XVI. Of Turning long and flender Work
of Ivory.
Ome Tuyners to thew their Dexterity in Tura-
ing, and make others that know not the way
how it is done admire their Skill, Turn long and
flender Sprigs of Tvory, as imall as an Hay-ftalk,
and perhaps a Foot or more long : Which pes-
form they cut a piece of Ivory to its intended
length, but ftrong enough to bear working till
they bring it to as fmall a Cilinder as they can ;
which being thus forwarded, they place a Foint
Coller (as is defcribed in Turning § (7.) made
1mall and fit for their purpofe, juft in the middie
of their Work: Only that their Work may Bear
at a {maller length, and confequently be ftronger
for being thus fupported while it is Turned vet
imaller. Then they place other Collers between
the Pikes, and the middle Coller, and Turn the
whole Cilinder {lender vet. And thus by placing
Collers where ever they find the Work buckle,
they (as aforefaid ) with Sharp Tools, tender
touches, fomewhat a loofe and fine String, weak
Bow, and great care and diligence work the whole
Cilinder down as {mall as they lift, either with
Moldings, or other Work upon it, as beft likes
them.
The propereft Lathe to Turn this {lender Work
in, is the Turn-Bench defcribed § 18. Plate 16.

§ XVIL OF
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§ XVIL. Of the Brafiers Lathe and Turning
Tools 5 and their manner of ufing them.

BRraﬁers that Turn Anditons, Pots, Kettles,
€7¢c. have their Lathe made different from
the Common Turners Latbe, as you may fee in
Plate 16. at A, where the Cheeks, Puppets and
Refts, &c. are much ftronger and the Prkes ftron-
ger and longer than thofe the common Turmers
ufe. Their Edge Tools which they call Hooks,
are alfo of a different fthape, as the Figures of
them defcribed at B x, B 2, B 3. in the faid
Plate fhew, as being bent backwards and forwards
towards the cutting end, {omewhat like an z.
And as the common Turners work with a round
String made of Gut, as hath been defcribed
in Turning § 1. § 14. The Brafers work with a
Flat Leather Thong, which wrapping clofe and
tight about the Rowler of their Mandrel, com-
mands it the eafier and more forciably about.
Their Thong runs between the Cheeks of the
Lathe.

The whole Lathe, and its patts, are made fo
ftrong, becaufe the Matter they Turn being Met-
tal, 15 much hgavier than Wood, and confe-

uently with forciable coming about, would (if
the Lathe were {light ) make 1t tremble, and o
fpoil the Work ; as hath been faid before.

The reafon why the Hook is {o turned back-
wards, and again forwards, towards the end, is,
that they may the better diret the Edge of it as
much below the Horizontal Plain of the Prkes as
they lift, the better ( in many cafés ) to come at
the Work: For contrary to Soft Wood, Hard
Wood and Ivory Turners, they always dip the
end of their Hook below the Reff, that {o the
Hook: yefting very fteddy upon the Ref, and alfo
againft one of the Iron Pins ftanding upright in

Py the
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the Ref, and held very fteddy forwards to the
Work, the ftrong coming about of the Work a-
gainft the ftrong Edge of the Hook, ferapes off
the extuberant Mettle lying in that Sweep.

I need no further defcribe the Lathe, and other
Tools that belong to Brafiers Turning; or more
of the manner of ufing them; becaufe, by the
whole proceeding Difcourfe, thefe Arguments
are largely and {ufficiently handled; efpecially
confidering I have given you the Figures of them
in Plate 16. as aforefaid.

Only, their way of Whetting their Tools being
different from the #hetting of other Turning Tools,
I fhall fay fomewhat to: For they Whet their
Hooks upon a broad Flat Slate, holding the Hook
almoft perpendicular, that the Bafl of its Edge
may comply with the Flat of the Slate; with
claiping the upper end of the Handle in their left
hand to lo lean the heavier on it, and clutching
the Shank of the Blade near the Hook-end in the
gight hand, to guide it: And thus with Spittle,
or Watet, rub forwards and backwards on the
Slate, till they have fharpned the Edge of the
Hook, But if it be a round end Hook they whet,
they chufe a Groove in the Slatefit to comply with
the round edge of the Hook ( for they have dif-
ferent fized Grooves in the Slate for that purpofe )
and 1o in it rub forwards and backwards as afore-
ﬁidP

§ XVIL Of Turning Small Work of Brafs, or
other Mettle.

(SMall Work in Mettal is Turned in an Iron Lathe
) called a Turn-bench. 'The Figure of it is de-
{cribed in Plate 16. at C. when they ufe it they
{crew it in the Chaps of a Vise, and having fitred
their Work upon a {mall fron Axis, witha Drill-
Barrel fitted upon a fquare Shank at the end }c;f

' the
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the Axis next the left hand, they with a Dril-
bow and Drill-fiving carry it about, as was fhewn
in Smithing fol. 6. with thisdifference, thatwhen
a Hole is drill’d in a piece of Mettal, they hold
the Drill-bow in their Right Hand; but when
they Turn Small Work, they hold the Drill-bow
in their Left Hand, and with their Right Hand
ufe the Tool, which is commonly a Graver, or
fometimes a Sculpter, fit to fuch Moldings as are
to be made on the Mettal.

They begin to work firft with the fharp point
of a Graver, laying the Blade of it firm upon the
Reff, and direfting the point to the Work, and
lay Circles upon it clofe to one another, till they
have wrought it pretty true: Then with one of
the broad Edges of the Graver they fmoothen
down what the Point left, and afterwards with
Sculpters, Round or Flat, or great or {mall, they
work their intended Moldings.

The Circumftances and Confiderations in the
choice of a Drill-bow and Drill-flring for Turning,
are the fame with what you find in Smithing fol.
é, 7. for Drilling.

§ XIX. Of laying Moldings either upon Mettal, or
Wood, without fitting the Work in a Lathe.
Had, foon after the Fire of London, occafion

to lay Moldings upon the Verges of feveral
round and weighty flat pieces of Brafs: And be-
ing at that time, by reafon of the faid Fire, un-
accommodated of a Lathe of my own, I inten-
ded to put them out to be Turned : But then

Turners were all full of Employment, which made

them 1o unreafonable in their Prizes; that I was

forcd to contrive this following way to lay Mold-
ings on their Verges.
I provided a ftrong Iron Bar for the Beam of a

Sweep : ( For the whole Tool marked in Plate 16,

15
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is by Mathematical Bffrument-makers called a
Sweep. ) To this Tool is filed a Tooth of Steel
with fuch Roundings and Hollows in the bottom
of it, as ! intended to have Hollows and Round-
ings upon my Work: For an Hollow on the
Tooth, makes a Round upon the Work; and a
Round upon the Tooth, makes an Hollow on the
Work ; even as they do in the Molding-plains
Foyners ufe. Then I placed the Center-point of
the Sweep in a Center-hole made in a fquare Stud
of Mettal| and fixed in the Center of the Plain of
the Work ; and removed the Socket that rides on
the Beam of the Sweep, till the Tooth ftood juft
upon its intended place on the Verge of the
Work, and there ferew’d the Socket faft to the
Beam.

To work it out, I employ’d a Labourer, di-
refting him in his Left Hand to hold the Head
of the Center-pin, and with his Right Hand to
draw about the Beam and Tooth, which ( accor-
ding to the ftrength ) he us’d, cut and tore a-
way great Flakes of the Mettal, till it receivid
the-whole and perfe€t Form the Tooth would
make ; which was as compleat 2 Molding as
any Skillful Turner could have laid upon it.

Having fuch good Succefs upon Brafs, I im-
%r[ov’d the invention {o, as to make it {erve for

ood alfo. And make a Plain-Stock with my
intended Molding on the Sole of it, and fitted an
Iron to that Stock with the fame Molding the
Sole had.

Through the fides of this Stock I fitted an Iron
Beam, to do the Office of the Beam I ufed for the
Sweep, viz. to keep the Plain always at what po-
fition I lifted from the Center ( for thus the Iron
in the Plain wrought about the Center, even as
the Tooth in the Sweep ( before rehearfed ) and
to that purpofe I made a round Hole of abl;m.i%

a
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half an Inch Diameter near the end of the Iron :
Then in the Center of the Work I fixed a round
Tron Pin, exaltly to fit the faid round Hole, put-
ting the round Hole over the Pin, and fitting the
Iron into the Stock commodious to work with. I
ufed this Plain with both Hands, even as Foyners
do other Plains : For the Iron Pin in the Hole of
the Beam kept it to its due diftance from the
Center; fo that neither hand was ingaged to
guide it.

But note, The Stock of this Plain was not
ftraight ( as the Stocks of other Plains are) but
by Hand cut Circular pretty near the fize of the
Diameter of the intended Molding: And yet was
made to {lide upon the Beam, farther from or
nearer to the Center, as different Diameters of
Verges might require.

§ XX. To Tiurn feveral Globes or Balls of Ivory
m'tbiln one another, with a Solid Ball 7n the
middle.

YOu muft firft Turn your Tvory Ball or Globe
truly round, of your intended Diameter :
Then defcribe a Circle exaétly through the mid-
dle, or Equinottiak of the Globe: Divide that
Circle into four equal parts, and pitch one point
of a pair of Compaffes in one of thofe Divifi-
ons, and extend the other point to either of the
next Divifions, and defcribe with it a Circle
round about the Globe. 'Then remove the ftand-
ing point of the Compafles to either of the next
Divifions in the Equino¢tial, and in like manner
deicribe another Circle round about the Globe.
But Note, That the moving point of your
Compafles muft be fomewhat bended inwards;
for elfe its point will not defcribe a Circle on the
g;}qa.teﬁ Extuberances of the Globe, but will {lide
oIr 1t
‘ Thus
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Thus fhall the Ball or Globe be divided into
eight Spherical Quadrants : Defcribe as great a
Circle as you can in each of thefe Quadrants, and
each two Centers of every two oppofite Circles
fhall have an imaginary 4xix pafs between them :
And if the Globe be fucceffively pitcht upon all
thereft of the Centers,{oas the imagined Axis paf-
fing between it and its oppofite Center, lye in a
ftraight line with the Pike and the Center of the
Coller it is Turned in, the working out of all the
Hollows on the Ball will be but common Turners
Work, as you will find hereafter. This is in
brief the Theoty: But to the Praftice.

You muft ufe an Hollow-Mandrel, made fit
ftifly to receive the convexity of the Globe in its
concavity, {0 as it may ftick firmly in the Maxn-
drel, in its pofition : And you muft take care that
in pitching the Globe into the Mandrel, that the
imaginary Axis of the Globe (which is the Line
pafling between the two Centers of the two op-
pofite Circles as aforefaid ) ‘lye in a ftraight Line
with the 4xis of the Mandrel; which you may
know by examining whether the Circle defcribed
with your Compaffes (as aforefaid ) on the Center
(aforefaid ) wabble not in a whole Revolution of
the Globe, from the point of a Tool applied fted-
dy to it.

Having thus pitcht the Globe true,and fixt it faft
into the Mandrel, you muft begin to work with
the Triangular Grooving Point ( defcribed in Tur-
ning § 5. and Plate 15.) placing the point of it
pretty near the Center of the Circle, and work
into the Ball with the Grooving Point, and 10 by
degrees make a Hollow in the Ball {o deep, and
1o wide, as you think convenient, I mean {o deep
from the Superficies of the Globe towards the Cen-
ter of the Globe, and {o wide from the Center of
the Circle defcribed on the Superficies Oé Id;;G

obe
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Globe towards that Circle, as it may have a con-
venient Subftance between this Hole, and the
next intended to be Turned.

Thus muft every one of the eight Circles de-
{cribed on the Globe, be fucceflively by the fame
Rule, and after the fame manner be pitcht out-
wards, and fixt into the Mandrel, and then Hol-
Yowed out as the firft was. Where Note, That
every Hollow is to be Turned to the fame depth
and width exal&ly as the firft was : Which to do,
you muft ufe a Gage made of a thin Plate of Iron
or Brafs, as is defcribed in Plate 17. Fig. D.whofe
two fides from 2 the Bottom of the Gage, to b
the Shoulder are the depth of the Hollow from the
Superficies of the Globe towards the Center: bb.
is the width of the Hollow at the Superficies of
the Globe 5 and aa isthe bottom width of the
Hollow ; and the concave Arch between a 2 is an
Arch that the Convexity of the little {olid Ballto
be Turned within all the Spheres muft comply
with. So that when each Hollow is Turned, the
Gage muft be put into it to try how the fides of
the Hollow complies with the fides of the Gage,
and alfo how the Arch in the bottom of the Gage,
complies with the furface of the Solid Ball in the
middle. .

Having thus Turned all the Hallows in the Globe,
you muft provide feveral thinand narrow Arching
Grooving Tools, whofe convex and concave Arches
comply both with the Convexity and Concavity
of each Globe, or Sphere, to be Turned within the
outermoft : So that begining at the bottom of
the Hollow, you Turn juft half way of the Solid
Ball Joofe from the Sphere it is contained in, viz,
as far as the Equinotial of the Globe; and in
thus Turning it, you muft take great care, that
the Solid Ball on its Convexity and the Concavi-
ty of the Sphere it is contained in, be both at the
fame time Turned exaétly Spherical, Thus
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Thus one half of the Solid Ball being Turned
loofe, you may in like manner Turn the next
Sphere it is included in half loofe alfo : And fo
fucceffively as many Spheres as you lift.

Having thus Tuwned one half of all the Spheres
loofe, you muft take the whole Globe out of the
Hollow-Mandrel, and pitcht and fix the Globe a-
gain into the Mandrel, {0 as the imagined Axis
of the Hollow oppofite to the laft loofned Hollow
Iye in a ftraight line ("as before was taught)
with the Prke and Center of the Coller the Man:
drel runs in, and then Tawrn the other half of the
Solid Ball and Spheres alfo loofe, as the firft half
was Turned.

§ XXI. To Turn a Globe with feveral loofe
Spheres in it, and a Solid Cube, or Dy,
in the middle of it.
His is Turned after the fame manner the for-
mer Ball was Turned; only inftead of divi-
ding the Equinottial of that Globe into four equal
parts, the Equino&tial of this muft be divided but
into three equal parts, and their Semi-Circledraw .
through the divifions into either Pole of the Globe -
So fhall the Globe be divided into fix equal parts,
or Segments; in each of which partsmuit be de-
{cribed a Circle, as was defcribed before in the
Globes of eight equal parts; and in thefe fix Cir-
cles muft be made fix Hollows, as before there
was eight : But inftead of working the Bottom
of each hollow Spherical, now the Bottom muft
be wrought Flat: So fhall the Cube when thefe fix
Hollows are thus made, be formed : And the Hol=
lows being exattly of the fame depth, and flat
in the Bottom, the Cube or Dy will loofen, and
each of the fix Flats in the Bottom will become
the fix fides or Faces of the Cube

Thy
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The manner of loofning all the other inward
Spheres, is as the Former : Only, that was loof:
ned with twice pitching the Ball in the Mandrel,
becaufe the Centers of the Hollows lay oppofite
to one another ; but to loofen this Ball will re-
quire three Pitchings into the Mandrel; becaufe
the Centers lye not oppofite to one another.

§ XXII. To Turn a Cube, or Dy, in an Hol-
low Globe, that fhall have but one Hole on
the outfide to work at.

'I’He Outfide of this Globe muft be Turned

Round, wiz. Spherical, as the former, and
fixed in an Hollow Socket ( as before hath been
taught. ) Then muft an Hole be Turned in the
Globe 1o deep and fo wide as you pleafe, as in
~ the former Globes, and the Bottom of that Hole
Turned flat, for one fide, or Face of the Cube,
or Dy : Then with a Semi-circular Tool loofen
the whole Core, or middle of the Ball, and
_ pitch the Core with the point oppofite to the
Center of the ‘already flatted face of the Dy,
outwards againft the Hole in the Globe, and o
faften it in this pofition, by powring in fome
melted hard Wax, or other Cement; and then
with a flat Tool Turn the forefide, (wviz. the
fide oppofite to the firft fide ) Hlat alfo: Which
done, loofen it out of the Wax, and fucceffive-
ly pitch the other fides to be Turned flat care-
fully againft the Hole, 10 as all the fides have
right Angles to each other, and faftning them
with Wax, or Cement (as before) Tumn them
by the fame Rule flat alfo.

Now
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Now to make this Thing more admirable to
the ignorant Speftator, you may make the Dy
as big as you can, and the Hole you Turn it at
as little as you can; that it may the more puz-
zle the Wit of the Enquiter to find how fo
great a Dy thould have Entrance at a fimall Hole,
gﬂeﬁ the hollow Ball were turned in two Halves,

C.
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MECHANICK EXERCISES:
O R; |
The DoCrine of Handy-Works.

Applied to the ART of TUR NING.
§ XXIII. Of Turning Oval Work.

reopre{ HIS Work may be perform’d in the
Common Lathe that goes either with
the Treddle-Wheel, or the great Wheel
becaufe the Work muft run always one
way, if the Puppet be made to it with the Ma-
chination defcribed in Plate 17. and an Iron
Axis be made to carry the Work about, and to
its end be fitted and faftned a Biafs Coller, with
a Female Screw in‘it, to fcrew on the Mandrel
that the Work you intend to Turn is fixt upon.
To the Forefide of this Puppet is faftned at &,
as on a Center-pin, a ftrong Iron Celler marked
b b, and this Coller is called the Moving Coller 5
becaufe it moves between the Iron Shackle ¢ c,
and the Forefide of the Puppet. Into this Mo
ving Coller is fitted the Hollow Axis marked ¢,
1o as to turn round in it as if it were in any of
the other Collors formerly defcribed 5 but the Mo-
ving Coller moving between the S.-.ckies, and the
Forefide of the Puppet, carries the Hollow Axis
with it athwart the Puppet, even {0 far as is the
) width
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width of the Hollow between the Shackle, and the
Forefide of the Puppet. And thus by the moving
of the Hollow Axis backwards and forwards the
Work {crewed in it, having an Edgd, ora
Pointed-Tool applied to it, receives that Ouval
Form which is made upon the Guide.

But to make it move thus to and from you,
there are required feveral Machinal Helps: For
there is a {trong Steel Bow as at a, faftned about
its middle part to the further fide of the Puppet,
which {tands about an Inch forwarder than the
Forefide ot the Puppet with its hollow fide to the
Workman. And to the ends of this Steel Bow
is faftned a ftrong String of Gut, and to the mid-
dle of that String in a Noos is faftned another
~ {trong Gut-fiving, with a Noos at its end. This
laft mentioned String is made exaltly of that
length, that when the neareft fide of the Guide,
viz. its leaft Diameter is fet into the Groove of
the Guide-pulley, and the Bow is ftrained, and this
String laid in the Groove of the String-pulley, the
Noos at the end of it may be put over the Iron
Button fixed in the top of the Moving-Col’%r. For
then as the Treddle-# heel carries the Axis about,
the Guide being firmly faftned upon the Aais,
comes alfo about; and having the Groove of the
Guide-pulley et againft the outer edge of the
Guide, as the great Diameter of the Guide is
turned againft the Guide-pulley, the Moving-Coller
being drawn by the {trength of the Bow, draws
the Hollow Axis along with it, as alfo the Work
icrewed in the Hollow Axis: And thus as the
{mall Diameter of the Guide comes to the Guide-
pulley, the fmall Diameter of the Work is For-
med; and as the great Diameter of the Guide
comes to the Guide-pulley, the great Diameter of
the Work is formed.

This is the fum-of Oval Turning. -

out
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_ But that the whole Machine may be yet better
underftood, I fhall more particularly give you
the names of all its parts, together with a De-
feription upon its moft material parts, where the
Fore-puppet is more largely delineated in Plate 18.
at A, where alfo fome of the Members moft
difficult to be deferibed, are drawn more at large
by themielves.

a The Bow. .

b The Moving Coller. .. - c -

¢ ¢ The Socket in which the Coller is moved.

d The Stop-ferew, to take out when the Hol-
dow Axis moves in the Moving-Coller.

e The Hollow Axis. L .
~ f The Head, in which is contained the feveral
Guides.

g The Center Head.

b The Button.

7 The String-pulley.

& The Wheel-pulley.

1 The Guide-pulley.

¥ 1. Of the Hollow Axis, and its Shank, mrhed
. . a inPlate 18. ,

'I‘He Shank is a Bar of Iron about an Inch
4 thick, and two Foot long, having in its fur-
ther end a Center-hole to pitch upon the Pike in
the further Puppet ; but its hither end is made
quare to fit tight into a Iquare Socket, in the
- Brafs Hollow Axis: And when it is thus fitted in-
to the hither end of the Brafs, it is Turned true
Cilindrically round, fo as to fit into the round
Hole in the Moving Coller. The Diameter of the
Round is about two Inches, and the length abous
two Inches ftraight; but then a Shoulder is Tur-
ned to the Brafs. Cilinder, to ftop it fiom {lip-
ping thro’ the Moving Center, In the Fore-end
Qa2 ef

[
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of this Hollow A4xis (wiz. in the Brafs Cilinder )
is Turned a wide Hole about an Inch and a quar-
ter Diameter, and an Inch deep: And in this
wide Hole is Turned a Female Screw with a
courfe Thred, to receive a Male Screw made be-
hind the Mandrel that the Work is fixed upon.

About the middle of this Iron Shank is placed
a Pulley made of Wainfcot Board, about eight
_ Inches Diameter, and an Inch thick, with a
Groove on its outer edge about half an Inchwide,
and half anInch deep, for the String of the Tred-
dle 1# beel that carries the 4xis about to run in:
And between this Pulley you may (if you will )
have feveral lengths of {uch Male-fevews as was
defcribed in Turning § 6. § 4. and Plate 15.to
make Screws with, 1if you pleafe.

See the Figure adcb, disjunét from the reft of
the Work. :

a The hinder end.

d The Pulley of the Axis, or Wheel-pulley.

¢ The Hollow, or Hole in the Fore-end of the
Hollow Axis.

b The Shonlder of the Hollow Axis.

9 2. Of the Moving Coller marked b, in Plate 18.

THis whole Member is called the Moving Col-

ler, tho’ the Coller {triétly is only the round
Hole at a, into which the Hollow Axis is fitted.
It is made of Iron to reach from its top at b (the
Button) down to the bottom of the Cheeks of the
Lathe, as at b; upon which Pin (as on a Cen-
ter ) the whole Moving Coller moves backwards
and forwards its extream Breadth is about three
Inches, and its thicknefS above a quarter of an
Inch. Its Neck at ¢ is clafped, but not fixed
down to the Forefide of the Puppet; for this Neck
is only gaged in the Shackle marcked ¢, 10 as the
Neck, (and confequently the whole Moving ICol)-

er



TURNING. 229

Zev ) may {lide from end to end of the Shackle:
forwards and backwards. d A fmall Female
Screw, into which through a Hole in the Shackle
is fitted a Male Scvew to hold the Moving Coller
and the Shackle together, that the Moving Coller
may not move when only round Work is Tur-
ned in the Coller.

§ 3. Of the Forefide of the Puppet, and the
Shackle marked c.

Nder this Shackle ( viz. between it and the

Forcfide of the Puppet ) moves the Neck of

the Sliding-Coller from a to b, when the ends at

cc are fixed down to the Forefide of the Puppet
with two Iron Screws.

§ 4. Of the Hollow n the Puppet marked d.

IN the middle of the Puppet is hollowed out 2
Hole about three Inches between the Fore and
Back-fide of the Puppet, and four Inches athwart
the Cheeks in the Puppet, and four Inches deep:
So that about an Inch of Subftance remains on
each of the four upright fides. But the Top is
quite open, (as at a) through the middle of
this {quare Hole runs the {ron 4xis marked b,
on which is fixed the feveral Guides that are to
be ufed in this {ort of Working.

It is open at the Top, that Light may be let
in to fet the Guide-pulley to which Gude you
pleafe, and it is open on the hither fide as at
e ¢, about an Inch and an half above and below
the Ax1s, that the Guide-pulley may be lid on its
Axis to any of the Guides.

The Guide-pulley marked d, isa brafs Pulley of
about an Inch Diameter, and a little abovea quar-
ter of an Inch thick, having a Groove in the
Edge of it to receive the Edge of the Guide, It
hath in its middle a round Hole about half an

Q.3 Inchy
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Inch Diameter, which round Hole {lips over a
round Iron Pin of the fame Diameter, marked
f f, o as it may {lide from one end of the faid
dron Pin to the other, according as the Guides
may be fixed towards either end. '
When it is ufed, the Groove in the Edge of
this Guide-pulley is fet againft the Edge of the
Guide, and being fitted tight on the round Iron
Pin aforefaid, and the two ends of the Iron Pin
faft fixed into the Wood of the Puppet, the Guide-
]t))ulley may indeed move round on the Iron Pin;
ut the ftrength of the Iron Pin, and Guide-pul-
Tey will refift the extuberick parts of the Edge of
the Guide; and fo with the affiftance of the
ftrength of the Steel Bow force the Guide and
Hollow Axis to move backwards; and then an
Edge-Tool held to the Work in the Mandrel
{crewed in the Hellew Axis, will defcribe the fame
Figure on the Work, as is on the out Edge of
the Guide. = : A
* Note, that when you are at Work, you muft -
keep the Hole in the middle of the Guide-pulley
. well oyl'd, as alfo the round Iron Pix it {lides
and turns round upon ; becaufe this Guide-pulley
ought to run round: For then the Axis will
have and eafier and fwifter motion, tho’ it may
indced perform the Work if it run not round
upon the Iron Pin.  + + *

§ XXIV. Of Rofe-work, &,
O Ofe-Work Turning, or Works of any other
L \_ Figure, are performed by the fame Rule,
and after the fame manner as Oval Work is made 5
only by changing the Guides, and ufing one
whofe outer ‘Edge is made with ‘the Figure, or
feveral Figures yom intend to have on your

quk: o
§ XXV.
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§ XXV, Of Turning Swath-Work.

TO the Turning of Swafb-work you muft
B have two fuch Puppets, as the Fore-puppet
defcribed in § 22. And alfo a round Swafb-board,
about ten Inches Diameter, and an Inch and an
half thick, as is a in Fig. B. Plate 18. Upcn
both the flar fides of this Swafb-board, in a dia-
metrical Line, is faftned upright an Arch of a
Quadrant made of a Steel Plate, about half a
quarter of an Inch thick, and an Inch and a
quarter broad, asat b b, cc. The Convex edges
of thefe Quadrants are cut into Notches, like the
Teeth of an Hand-faw ; that according as you
may have occafion to fet the Swafb-board more
or lefs a-flope; you may be accommodated with
a Notch or Tooth to fet it at. This Swa/h-board
hath an Hole made atout its Center, to flip o-
ver the Iron d4xis, and being thus {lipt over the
Iron Axis, you fet it to that Slope you intend the
Swafh on your Work fhall have. And to fix it
faft in this pofition, you muft put the Blades of
the Quadrants into two Skts, made in the Iron
Axisas at d d, \and fit the two oppofite Teeth a-
gainft the two outer Shoulders ot the Slits.

You muft moreover make two ftrong Steel
Springs as at c ¢, to reach from the bottom of the
outer fides of the Puppets, being ftrong nailed,
or rather {crewed down there, which muft reach
up 1o high as the 4xis. And in the inner fides
of thefe Springs muft be made two Centzr holes
for the points of the 4xis to be fitted in: For
the Oval-Guide being fitted to one end of the
Axis, and a Low-Puppet, as at f; wedged clofe
to one fide of the Swa/h-board, when the Swafh-
board ftands in its greateft declirity ; then in 2 -
Revolution of the 4xis,” as the farther part of
o ' | the
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the circumfetence of the Swafl-board comes to
the Low-Puppet, one Spring will be forced back-
wards, and the other will {pring forwards; and
an Edg’d-Tool held againff the Work fixed on
the Axis, will make on the Work the Form of
a Swafh, &c. ' .

Thefe Quval-Engines, Swafh-Engines, and all o-
ther Engines, are excellently well made by Mr.
Thomas Oldficld, at the fign of the Flower-de-luce,
near the Savoy in the Strand, Londer, ' ’

AN
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An Explanation of Terms ufed in thefe Fx-
ercifes of Turning, Alphabetically digefied.

A

Xis. The imagined ftraight Line that paf:

fes through the two Center-points that

Turned Work is Turned upon. Thus the ima-

gined Line that pafles between the two Pikes
through the Work in the Lathe is the Axis.

B.

'BOW. The Bow that common Turners ufe is
defcribed § 1. § 11. And the Bow that Oval
Turners ufe is deferibed § 23. and Plate 17, 18.
at a.

Button. The Button is defcribed § 23.and
Plate 17. at b. c '

CAIJz'ppers. Compafles with bowed fhanks to
~ meafure the Diameter of any round Body.
See § 11. and Plate 14. at O
Center-head, See § 23. and Plate 17. atg.
Cheeks. See § 1.9 2. and Plate 12. b b,
Chock. See § 6. § 5. and Plate 13. at F. 5. a.
Cleaving-knéfe. See'§ 9. and Plate 13. at M.
Crank. The end of an Tron Axis turned Square
down, and again turned Square to the firff tur-
ning'down, 10 that on the Iaff turning down a
Leather Thong is {lipt, to Tread the Treddle-
wheel about.
- Coller. See § 7. and Plate 13. at G HL
Crook. See Crank.
Crofs-Treddle. See § 1. €8, and Plate 12. at k.
R ' Drilly
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D.
DRz‘II-Bawel. See Smithing Fol. 6. Plate 1.
and Fig. 8. at C.
Drill-Bench. See § 12. Plate 14.at aaaa.
Drill-Bow. See Smithing Fol. 6, 7.

F
Emale Screw.  The Screw made in the round
' Hole of 2 Nut.
Flat-Chiffel.  See § 3. and Plate 15. at C C.
Flat-Mandrel. See § 6. and Plate 13. at F 1.

G

GOuge. See § 2. § 1. and Plate 15. at B. B.
Great Wheel. See § 1. § 12. and Plate
14. ata, -~
Grooving Hooks. See § 5. and Plate 15. at E.
Grooving Tools. See Grooving Hooks.
Guide. See § 23. § 4. and Plate 18.
Guide-Pulley. ~ See § 23. § 4. and Plate 18.at 4.

H.
HEaa’. See § 23. and Plate 17.

Hook. See § 17. and Plate 16. atB. 1.
B2 Bis.

Hollow Axis. See § 17. and Plate 17. at e.
Hollow Mandvels. See § 6. 9 3. and Plate 13.
at F 3.
L
]Oynt Collar. See 4§ 7. and Plate 33, at G,

L

Athe.  See § 1. and Plate 12.
Legs. See§ 1.and Platc 12 at agaa,

.Mu)lj
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M

K Ardrel. See § 6. €. 3. and Plate 13. at
P Fr. Fa F3 Fa. '
Mawl. See § 8. and Plate 13. at K.
Male-Screw. The Screw made upon a Shank,
or Pin.
Moving-Collar, See § 23. § 2. and Plate 18.
at &.

N.
Ut. A piece of Iron that a Female Screw
'is made in. '
P.

Yike. See § 1. § 5. and Plate 12.
Pin Mandyel Sce § 6. § 2. and Plate 13,
atF 2.
~ Pole. See§1. § 9. and Plate 12 at L
Prppet.  See § 1. § 3. and Plate 12.at ce.

R

Ef. Sec§ 1.9 6. and Plate 12. at ¢,
b\ Ropler. See § 6. and Plate 13. F 1. at 4,

S.

SCrew-ManJrel. See § 6. § 4. and Plate 13.
J atF 4.

Seat. See § 1. § 15. :

Shackles. ~See § 23. § 2. and Plate 18. Vatcc,

Side-Reff. See§ 1. § 7. and Plate 13. at e,

Socket.  See Chock,

Steel-bow. See § 23. and Plate 18. at a.

Stop-Scvew.  See § 23. and Plate 17. at d.

String.  See § 1. and Plate 12. at m.

String-Pulley.  See § 23. and Plate 17.at 7.

Swafh. A Swafb is a Figure whofe Circumfe-
rence is not Round but Oval ; and whofé Moldings

lye
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lye not at Right Angles, but Oblique to the Axis
of the Work. See § 25. and Plate 18. at Fig. B.
. Swafh-Board. See § 25.and Plate 18. at 2 in
ig. B.
Sweep.  See § 19. and Plate 16. at D.

T.
“F*Read. See § 13. Fol. 209.
Treddle. See § 1. and Plate 12. at 7.
Treddle Wheel. See § 1. § 13.
Turn-Bench. See § 18. and Plate 16. at C.,

W

Abble. When a piece of Work is not

pitcht true upon its Centers, it will ina

Revolution incline more on ene fide of its Cir-

cumference than on its oppofite fide. See § 23.
and Plate 17. at k.

There are feveral other Terms ufed in thefe
Execifes of Turning, not explain’d here : But be-
“eaufe they are ufed in fome of the former Exer-
cifes, and there explain’d, I fhall referr you tq
them. ' i '

MECH A-
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MECHANICK EXERCISES:
O R,
The Dodrine of Handy-Works.

Applied to the ART of Bricklayers Work.
Definition.

Ricklayers-Work is an Art Manual, which
Joins [everal Bodies [o together, that they
; adbere like one entive Body.

Whether the White Mafon, which is
the Hewer of Stone, or the Red Mafon, which is
the Hewer of Brick, be the moft Ancient, I know
not: but in Holy Writ, we read of making of
Bricks, before we read of Digging or Hewing
of Stones ; therefore we may fuppofe the Red
Mafon (or Bricklayer ) to be the moft Ancient.

The method thar T fhall ufe in Treating of this
Art fhall be this.

Foft, I will fhew what Materials they ufe,
and their Compofition.

Secondly, 1 will treat of their Tools, and de-
{cribe their Names and Ufes.

Thirdly, T will declare their Method of Waork-
Ang, both in Bricks, Tiles, &c,

And
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And frj} of Materials. ]
W Hich are comprifed under fix Heads, viz.
V' 1. Bricks, 2.Tiles, 3. Morter, 4. Laths,

§. Nailes, 6. Tile-pins.

Of Bricks.
THey are made of Earth, of which the white-
ith Chalky fort of Earth, and the Redifh
are the beft. , ,

At Luienburg in Saxony, they make them of a
fat Earth full of Allom. Alfo there are good
Byicks made at Pitane in Afia, of 2 Pumice fort
of Earth, which being dryed, will fwim in Wa-
ter and not Sink. »

Likewife the Antients made them of Earth
which was Sdndy.

But here in Ewugland they are made for the
moft part of a yellowith coloured fat Earth fome-
what Redifh.

And they are made of feveral Jorts and frxes.
IN Holland they make {mall ones, being abou

Iix Inches long, three Inches broad, and one
{nch in thicknefs. ‘

Which fort of Bricks, is commonly ufed here
m Exgland, to pave Yards or Stables withal; and
they make a good Pavement, and are very Du-
rable, and being laid edge-ways looks handfomly,
efpecially if laid Herting-bone fafhion.

ﬂey are alfo zgﬁd in Soap-boilers Fats, and i ma-
king of Cifterns.
"] He common Bricks that are made here in Eg-
land, are nine Inches in length, four Inches
and } in Breadth, and two and an half in thick-
nefS 5 and fometimes thre¢ Inchies thick,

i
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Mot Counties in England afford Earth for the
making of Bricks.
BUt the beft Earth that we have in Ewgland
for making of Bricks, is in the County of
Kent, from whence we have moft of the Bricks
which are Rubbed and Hewed for the Ornaments
of the chief Frorits in the City of London: The
Ornamental part of which Fronts, are done with
the reddeft Bricks they can pick from among
them; and the Rough or Plain Work, is ‘done
with the Grey Kemtzfh Bricks; allo thofe Gray
Kentifh Bricks are ufed in making of Cifterns to
hold Water, and Horfe-Ponds, and alfo Fats for
Soap-Boilers; and I am of the Opinion, that no
time will impair or decay thofe Grey Kentifh
Bricks: But, as Pliny fays, (fpeaking of Bricks,)
that they will laft to Eternity. _

There are alfo in moft Counties of England,
Bricks made for the Pgving of Floors of Rooms,
Cellers, Dary-houfes, &c. which are made of a
ftronger fort of Earth, than the common Bricks
for Building, the Earth being a kind of Clay, and
in fome Countries are called Clay Bricks, which
are dearer than the Ordinary Bricks by about fix
Shillings in a Thoufand.

Likewife in feveral Counties, but chiefly in
Surrey, are made Paving Tiles of three feveral
Magnitudes; the largeft fort being twelve Inches
long, and twelve broad, and one Inch and an
halt in Thicknefs. ‘

The fecond fort are ten Inches long, and tén
Inches broad, and one Inch and a quarter thick,

The third fort are eight Inches long, eight
broad, and one Inch thick. )

Either of which forts being Polifhed or tubbed
with fharp Sand on the Surface, and ‘the joints
made exattly fquare, and the fides equal, by

hewing:
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hewing them with a Brick 4x, and rubbing them
on a rubbing Stone with fharp Sand, makes an
excellent Pavement and pleafing to the Eye,
elpecially when laid Arris ways. ,

Having thus defcribed the feveral forts of
Bricks, and alfo paving Tiles, we comie in the
next place to treat of Tiles, made and ufed in
the Covering of Roofs of Houfes, both Publick
and Particular, of which are four forts or kinds.

The firft fort are called Plains Tiles, beéing
made of a ftrong fort of Earth like Clay; and
are, orfhould be ten Inches and an half'in length,
in breadth fix Inches and a Quarter, and in thick-
nefs three quarters of an Irch.

The fecond fort are Gutter or Hip Tiles, which
are ufed fometimes for Vallies and Hips of Rooffs,
altho’ here at London, the Vallies ate commonly
tiled with Plain Tiles, and the Hips with Ridge,
or (as {fomecall them) Roof Toiles : Thefe Gut-
ter Tiles are in length tén InChes and an half] with
convenient breadth and thicknefs accordingly,
and are made Circulat or hollow, and wider at
one end than at the other. o _

The third fort are Ridge or Roof Tiles, being
in length thirteen Inches, and made Circular
breadthways like an half Cylinder, whofe Dia-
meter is about ten Inches, or more; and about
half an Inch and half a quarter in thicKnefs:
Thefe are laid upon the upper part, or ridge of
the Roof, and alfo on the Hips.

The fourth fort are Pan-Tiles, being about
thirteen Inches long, with a Nob or Button to
hang on the Laths, and are made hollow or cir-
cular breadthways, being eight Inches in breadth;
and about half an Inch in thicknefs, or fome-
what more. The beft {ort of thefe are brought
from Holland into England, and are called Flem-
mifh Pan-Tiles, we having fuch Tiles made here

' i
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in England, but not fo good: Which Flemmifh
Tiles are fometimes glazed, and are of a Lead,
or Blewith colour, and being glazed they are ve-
ty durable and hand{om. . .

Having done with the Defcription of Tiles, for
the Covering of Roofs, we come in the next place
to treat of Morter, and firft of Lime, being the
chief Material of which the Mortar is made, for
the Cementing or joining of Tiles, as well as
Bricks together, we will Treat of it in the firft
place. -

Of Lime.
THere are two {orts, one made of Stone,
which is the ftrongeft, and the other of
Chalk, both {orts being burnt in a Kilne.

The Lime that is made of {oft Stone or Chalk
is ufeful for Plaftering of Seelings and Walls
within Doors, or on the infides of Houfés ; and
that made of hard Stone, is fit for Strutures or
Buildings, and Plaftering without Doors, or om
the out fide of Buildings that lies in the Wea-
ther ; and that which is made of greafy clam-
my Stone, is ftronger than that made of lean
poor Stones and that which is made of {pongy
Stone, is lighter than that made of firm and clofe
ftone; thatis again more Commodious for Pla-
ftering, this for Building.

Alfo very good Lime may be made of Mill
fone, not courfe and Sandy, but fine and Greafy

Likewife of all kinds of Flints (but they are
hard to burn except in a Reverbratory Kilne ) ex-
cept thofe that are roled in the Water, becaufe
a great part of its increafe goes away by a kind
of Glafs.

But the thells of Fifh, as of Cockles, Oyfters,
£7¢. are good to burn for Lims,

R And
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And the Firein Lime burnt, Affwages not, but
lies hid, {o that it appears to be cold, but Wa-
ter excites it again, whereby it Slacks and crum-
bles into fine Powder.

Lime alfo is ufeful in divers things, for ’tis ufe-
ful in Oyles and Wines, and good to Manure
Land with ; fome feafon new Wine with it, mit-
tigating the unpleafantnefs of the Wine there-
with.

Moreover quick Lime being caft into an arch-
ed Vault, and Water thrown upon it, confumes
dead Bodies put therein. '

Alfo Diers and Tanners, and likewife Phyficians
ufe it, but they choofe the neweft, to wit, that
which is newly drawn out of the Kilx, and not
{lack’d with Water or Air. ,

It will burn {o vehemently, that it makes
crufts, and will fire Boards or Timber againft
which it lies ; but being flackt for {ometime, it
burns no more, yet it warms and dries, and dift
{folves Fleth; and being wafhed three or four
times, it Bites or Eats not, but dries quickly.

Lime mixt with Sand is much ufed in Build-
ings; and Vitruvius fays, That you may put
three parts of Sand that is digged (or pit Sand)
and one part of Lime to make Morter ; but if the
Sand be taken out of a River, or out of the Sea,
then two parts thereof, and one of Lime 5 as al-
10 to River to Sea-Sand, if you put a third part
of Powder of Tiles or Bricks, (‘to wit, Tile, or
Brick duft ) it works the better.

But Vitruvius his Proportion of Sand feems
too much, altho’ he fhould mean the Lime before
it is flacked 5 for one Bufhel of Lime before it is
flack’d, will be five Pecks after ’tis {lack’d.

- Here at London, where for the moft part our
Lime is made of Chalk, we put about thirty fix
Bufhels of Pit-Sand, to twenty five Buthels of

Quicks
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Quick-Lime, that is about one Bufhel and half
of Sand, to one Bufhel of Lime.

And Lime mixt with Sand, and made into
Morter, if it lye in an heap two or three Years
before “tis ufed, it will be the ftronger and bet-
ter, and the reafon of fo many infufficient Build-
ings, is the ufing of the Morter, as foon as tis
made, as Agricolz {aith.

Moreover there is other Morter ufed in making
of Water-courfes, Cifterns, Fith-ponds, e,
which is very hard and durable, as may be feen
at Rome, at this day, which is called Maltha,
from a kind of Bitumen Dug there; for as they
build moft firm Walls thereof naturally, fo they
ufe it in making of Cifterns to hold Water, and
all manner of Water-works; and alfo in finifh-
ing or Plaftering of Fronts to reprefent Stone.

And T find two kinds of Artifices ufed by the
Antients, both of which is compounded of Lime
and Hogs:greafe, but to one is added the Juice of
Figs, and to the other Liguid Pitch; and the
Lumps of Lime dre firft wet or flack’d with Wine,
then pounded or beat with Hogs-greafe, and juice
of Figs, or with the famesPitch; that which
hath Pitch in it, is blacker and eafily diftingu-
thed from the other by its Colour, and that
which is Plaftered with this Tarrace, is done o-
ver with Linfeed Oil.

Metalifts ufe a kind of Tarrace in their Veflels
for fining of Mettals, that the melted Mettle run
not out; for as the Moderns reftrain Pater, and
contain it, o the Antients, this liquid Mettal,
and *tis compounded or made of Quick-Lime and
Ox Blood, the Lime being beat to Powdet and
fifted, and then mixt with the Blood and beat
with a Beater. L
~ But their Cement differs from both the Malthas
In Compofition and u}f%, for °tis made of Duf?

R 2 ot
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or Powder of Marble, and Glew made of Bull or
Qx Leather, and with this they glew pieces of
Marble or Stones together.

In latter times, two kinds of Cement are in ufe,
in both which they ufe the Powder of Marble,
or other Stone, to one is added the Whites of
Eggs, to the other is added Pitch 5 to thefe fome
add other things, as the Gravers of Gems, they
make it of Tile Duff and Pitch.

Another Material which Bricklayers ufe are
Laths, which are made of heart of Ouk, for out
fide Work, asTiling and Plaffering; and of Fis
for infide Plaffering and Pamtile Lathing; their
ufual lengths being § Foot, and 4 Foot, and
{ometimes longer or fhorter 5 their Breadth fome-
times 2 Inches, and onc Inch and an half, the
thicknefS about § of an Inch or thicker : But for
Pantiling, the Laths, are about ten Foot long,
one Inch and half’ Broad, and half an Inch or
more thick.

Another Material is NVails, of which they ufe
three {orts, one is called, Reparatian or Lath
Nails, which are ufed for plain Tile Lathing,
and outfide and infide Lathing for Plaftring; a-
nother {ort are four Penny, and fix Penny Nails,
ufed for Pantile Lathingy and a third fort are
great Nails for Scaffolding.

Moreover they ufe T7le-Pins, which are fome-
times made of Oak, and fometimes of Fzr, which
they drive into holes that are made in the Plaix
Tiles to hang them upon their Lathing.

They alfo put Ox or Cow Hair into the Mortar
which they ufe for Plaflering, being called Lime
and Hair, which Hair keeps the Mortar from
Cracking or Chaping, and makes it hold or bind
together,

And whereas they make ufe of the fharpeft

Sand they can get (that being beft ) for Morter,
td
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to lay Bricks and Tiles in; {0 they chofe a fat
Loamy or Greafy Sand for infide Plafterning, by
teafon it fticks together, and is not 1o fubject to
fall affunder when they lay it on Seelings or

Walls.
Having given you an account of the feyeral

Materials that are ufed in Bricklayers Work, we
fhall in the next place Treat of their Tools and
their ufes, which are as follows.

Tools ufed in Brick Work.
1. ABrz'ck Trowel to take up the Morter with,

. and to fpread it on the Bricks, with
which alfo they cut the Bricks to {uch lengths as
they have occafion, and alfo ftop the joints.

2. A Brick Ax, with which they cut Bricks to
what fhape they pleafe, as fome for Arches both
ftreight and Circular, others for the mouldings
of “Architetture, as Archytrave Friez and Cor-
nice.

2. A Saw made of Tinn, to faw the Bricks
which they cut.

4. A Rub-ffone, which is round, and is about
fourteen Inches Diameter, and {ometimes more
or lefs at pleafure, on which they rub the Bricks
which they cut into feveral fhapes, and alfo o-
thers which they cut not, being call’d Rubbed
Retuyns, and Rubbed Headers and Stvetchers.

5. A Square, to try the bed of the Brick, ( viz.
that fide which lies in the Morter ) with the fu-
perficies or face of the Brick, to make the Brick
fquare, or at Reét-angles one fide with the other,
which is done by rubing it on the Rub-ftone till
it exaltly anfwers, or fits to the Square.

6. A Bevel, by which they cut the underfides
of the Bricks, of Arches ftreight or circular, to
fuch oblique Angles as the Arches require, and
alfo for other Ufes. '

N R 3 7 4
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7. A [mall Trannel of Irom, or a large Nail
ground’d to a fharp point, with which they
mark the Brick, either from a Square or Bevel,
or 2 Mould made of thin Wainfcot, or Paft-
board to diret them in the cutting thereof.

8. Some ufe a Float Stone, with which they
rub the moulding of the Brick, after they have
cut it with the 4x, pretty near to the Pattern de-
fcribed on the Brick, by the Tramnel from the
Wainfcor, or Paftboard Mould, that {0 they
may make the Brick exattly to anfwer to the
Pattern or Mould. Others ufe no Stone at all,
but cut the Brick exattly to the Pattern with
their Brick-Ax, leaving the Ax ftroaks to be feen
on the Brick, which, if they be ftreight and pa-
rallel one to another, look very prettily, and is
the trueft way of Working 5 but then they muft
take care, to Ax the Brick off, with an Ax that
is exattly ftreight on the edge, that the mould-
ing in the Brick be neither round nor hollow,
from fide to fide of a Header, or fiom end to end
of a Stretcher. :
9. A4 Little Ruler, about 12 Inches in length,
and 1 Inch and ! broad, which they lay on the
Brick to draw ftreight Lines by, with the Tran-
sel or Nail.

" 10. A Banker, to cut the Bricks upon, which
is a piece of Timber about fix footlong, or more,
according to the number of thofe who are to
work at 1t, and 9 or 1e Inches iquare; which
muft be laid on two Piers of Brick, or fixt on
Bearers of Timber about three foot high fromthe
Floor, onwhich they ftand to work.

* '11. They wotk up a Pier of Brick-work, a-
bout the fime height to lay their Rubbing-Stone
upon, which muft be laid in Morter that it may
Iye faft. R o

12, A
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12. A Grindingflore, to fharpen their Axes,
Hammers, Trowels, €¢. upon.

13. A Puir of Line Pins of Tron, with a length
of Line on them about fixty feet in length, to
lay each Row, or Courfe of Bricks, level on the
Bed, and ftreight on the Surface by, a Line fl-
dom holding to ftrein, or draw ftreight in length,
above 5o or éo feet. :

14. A Plumb Rule about 4 foot long, with a
Line and Plummet of Lead, to carry their Work
upright, or perpendicular withal.

15. A Level, about 10 or 12 foot long, to fet
out their Foundations level, or parallel to the
Horizon, and alfo to try whether the Walls of
the Building, or Jambs of Chimneys, be carried
level, as they raife the Work, that fo they may
bring up all their Brick-work to an exa& hori-
zontal height, at the laying on of ever floor of
Carpentry. *

16. A Large Square, to fet their Walls at ret-
angles, which may alfo be done without a Square,
by {etting 6 foot from the angle one way, and 8
foot the other way, then if the Diagonal line,
ot Hypotenufe, be exaltly 10 feet, the angle is a
reltangle : If not, you muft fet the Wall that is
to be at re€tangles to the other, either this or that
way, till the two meafures of 6 and 8 feet an-
- {wer exallly to 1o feet.

17. A Ten Foot and a Five Foot Rod, as alfo a
Two Foot Rule, to take and lay down Lengths,
and Breadths, and Heights. '

18. A Sointing Rule, about 10 foot long, and a-
bout 4 Inches broad, whereby to run the long
Joints of the Brick-work. - ,

19. A Jointer of Irom, with which, and the
forefaid Rule, they joint the long Foints, and
alfo the Crofs Foints, thefe being done with the
Fointer without the Rule.

R4 20, Cogi-
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20. Compaffes, to defcribe the feveral Mould-
ings on Wainfcot or Paftboard.

21. A Hammer, to cut Holes in. Brick-work,
and drive Nails for Scarfolding.

22. A Rammer, to Ram the Foundations.

23. A Crow of Iron, to dig through a Wall,
and al{o a Pick-Ax.

The Manner and Shapes of the aforefaid Tools,
%ou may fee in Plate 1. and the Name of each

ool in the Page next the Plate wherein they are
delineated.

Thbe Names and Ules of Tools relating to Tyling.

1. Lathing Hammer, to nail on the Laths

withal, with two Gange Stroaks ( for
Lathing for Tyling ; cut upon the handle of it,
one at 7 [nches from the head, and the other at
7 Inches and an halfy fome indeed Lath at 8
Inches, but that is too wide, occafioning Rain-
ings in.

2. A Lathing Staff of Irom, in the form of a
Crofs, to ftay the crofs Laths while they are
nailed to the long Laths, and alfo to clinch the
Nails.

3. A Tyling Trowel, to take up the Morter and
lay it on the Tiles, it being longer and narrower
than a Brick-Trowel, altho’ for a thift many times
they ufe a Brick-Trowel to Tyle withal, when
they have not a Tyling-Trowel.

4. A Boffe, made of Wood, with anTron Hook,
to hang on the Laths, or on a Ladder, in which
the Labourer puts the Meorter which the Tyler
nfes.

5. A Stsiker, which is only a piece of Lath
about 1o Inches long, with which they ftrike,
or cut off the Morter at the britches of the Tiles,

6. A Broome, to fiweep the Tyling after ’tig

ftrooke,
f or



BRICKLATERS WORK. 24

Of the Names and Ues of Tools relating to
Plaftering.

1. A Lathing Hammer being the fame as before
in Tyling, with which the Laths are
nailed on with its head, and with its Edge they
cut them to any length, and likewife cut off any
part of a Qurter, or Joyft, that fticks further
out than the reft. ] .

2. A Laying Trowel, to lay the Lime and Hair
withall upon the Laths, it being larger than a
Brick Trowel, and faftned its handle ina different
manner from the Brick Trowel.

3. A Hawke, made of Wood about the big-
nefs of a {quare Trencher, with a handle to hold
it by, whereon the Lime and Hair being put,
they take from it more or lefS as they pleafe.

4. A Setting Trowel, being 1cfS than the Laying
Trowel, with which they finith the Plaftering
when it is almoft dry, either by Trowelling and
brithing it over with fair Water, or elfe by lay-
ing a thin Coat of fine ftuff made of clean Lime,
and mixt with Hair without any Sand, and fet-
ting it, that is to fay, Trowelling and brifhing it.

5. A fmall Pointing Trowel, to go into fharp
Angles.

6. Brifhes, of three forts, vix. A Stock Brifh, a
Round Brifh, and a Pewcil.. With thefe Brifhes,
they wet old Walls before they mend them, and
alfo brith over their new Plaftering when they
{fet, or finith it, and moreover white and fize
their Plaftering with them. The Pencil, or Draw-
ang Tool, isufed in blacking the bottoms, or lower
ports of Rooms, €.

7. Floats, made of Wood, with handles to
them, which they {fometimes ufe to float Seel-
ings or Walls with, when they are minded to
make their Plaftering very ftreight and ever},
L ' thefe
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thefe Floats being fome larger, and fome lefler,
than the Laying Trowels : Likewife they ufe Floats
made to fit to Mouldings, for the finithing of
Teveral {orts of Mouldings with finithing Morter
to reprefent Stone, fuch as Cormices, Facias, Ay-
chytraves, &c.

The finifhing Morter to reprefent Stone, thould
be made of the ftrongeft Lime, and the fharpeft
Sand you can get, which Sand muft be wafhed
in a large Tub, very well, till no Scum or Filth
arife in the Water, when you ftir it about, which
fometimes will require to have Water 5 or 6
times, when the Sand is fomewhat foul; and it
requires a greater Proportion of Sand than the
ordinary Morter, becanfe it muft be extreamly
beaten, which will break all the knots of Lime,
and by that means it will require more Sand.

8. Streight Rules of feveral lengths, to lay
Quines ftreight by, and alfo to try whether the
Plaftering be laid true and ftreight, by applying
the Rules to their Work.

9. A Pale, to hold Water or Whitewalh, or
White and Size.

1o. Some ufe a Budget or Pocket to hang by
their fides, to put their MNails in when they Lath,
and others Tuck and tye up their 4prons, and put
the Nails therein.
~Having given you a Deftription of the feveral
Tools and ufes, there are fome things yet remain-
ing, which tho’ they cannot be propetly called
Tools, yet they are Ukenfils, without which they
cannot well perform their Work.

And
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And they are.

1.Y Adders, of feveral lengths, as Standard-
Ladders, two Story, and one Story Lad-

devs, &c.

" 2. Fir Poles, of feveral lengths for Standards
and Ledgers for Scaffolding.

3. Putlogs, which are pieces of Timber, or
thort Poles, about 7 Foot leng, which lies from
the Leggers into their Brickwork, tobear the boards
they ftand on to Work, and to lay Bricks and
Morter upon.

- 4. Fir Boards, about 10 Foot long, and any
Breadth, but commonly about a Foot broad, be-
caufe for the moft part, fourof them in breadth,
makes the breadth of the Scaffold : Which boards
ought to be one Inch and or two Inches in
thicknefs, altho’ commonly they make ufe of
fome, which are not above one Inch thick, which
are {fometimes fubject to break, efpecially when
the Putlogs lye far afunder from one another.

5. Chords, which thould be well Pitched to
preferve them from the Weather, and rotting,
with which they faften the Ledgers to the Stan-
dards, or upright Poles.

6. Sieves, of feveral forts, fome larger, others
leffer, fome finer, others courfer, to fift the Lime
and Sand withal, before they wet it into Morter
or Lime and Hair.

7.-A Loame-hook, Beater, Shovel, Pick-Ax,
Basket and Hod, which commonly belong to
Bricklayers, Labourers, and may be called the La-
bourers Tools.

8. A Skreen made of Boards and Wyer, which
performs the Office of' a Szeve, and with which
one Man will Skreen as much Lime, mixt with
Sand or Rubifh, as two Men can with a Sieve.

9. Boards
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9. Boards or Tubs, to put the Morter in.

And except my memory fails me, thefe are
all, or the moft ufual Tools and Utenfils, which
they make ufe of.

Having now given you an account of their fe-
veral Materials, together with their neceffary
Tools and Utenfils; we fhall proceed in the next
place to treat of the Method of working, which
is various, fome working after a better Method,
and more concifely than others.

And firft of Foundations.

>TIs ufual, and alfo very convenient, for any

perfon before he begins to Ereét a Building,
to have Defigns or Draughts drawn upon Paper
or Vellum, and alfo if it be a large Building,
to have 2 Model of it made in Wainfcot; 1n
which Defigns and Model, the Ground Plat or
Ichnography of each Floor or Story, is deline-
ated and reprefented: As alfo the fathion and
form of each Front, together with the Windows,
Doors, and Ornaments, if they intend any, to
wit, Facias, Ruftick Quines, Architraves, Friexes
and Corices, are to be thewn in the Draughts or
Defigns of the Uprights or Orthographyes.

It more Fronts than one be thewn Per/pefively
in one Draught, then ’tis called Scenography,
which is not eafily underftood, except by thofe
who underftand the Rules of Perfpeive.

Therefore it will be more Intelligible to the
{everal Workmen, to have a Draught of each
Front in a Paper by it felf; and alfo to have a
Draught of the Ground-Plat or Ichnography of
every ftory, ina Paper by it felf; becaufe many
times the Conveniences, or Contrivances in one
Story, differs from thofe in another, either in
bignefs of’ Chimneys, or divifion of the Rooms,
fome being larger in one Story than another, and
: : fome-
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fometimes having more Chimnies in one Story
than in another, &%c.

All which things being well confidered, and
drawn on Papers, or a Model made thereof, be-
fore the Building is begun, there will be no. need
of Alterations, or Tearing and pulling the Build-
ing to pieces after it is begun; for befides the
hindrance of the Procedure of the Work, it makes
the Building lame and Deficient, nothing being
1o well done, when *tis put up, and pulled down,
and fet up again, as if it were well done at firft.

Befides it makes the Workmen uneafy, to fee
their Work, in which they have taken a great
deal of pains, and ufed a great deal of Art, t@
be pull’d to pieces.

The drawing of Draughts is moft commonly
the work of a Surveyor, although there be many
Mafter Workmen that will contrive a Building,
and draw the Defigns thereof, as well, and as
curiouily, asmoftSurveyors: Yea, fome of them
will do it better than {ome Surveyors; efpe-
cially thofe Workmen who underitand the Theo-
rick ‘part of Building, as well as the Prattick.

MECH 4
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MECHANICK EXERCISES:
OR,

The Dodtrine of Handy-Works.

And now conceyning the Foundations.

Fter the Cellars are dug, if there are to
be any, or if none, after the Trenches
are dug, in which the Walls are to

> ftand; the Mafter-Bricklayer, or elfe

his Foreman ( which ought to be an ingenious
Workman ) mult in the firft place try all the
Foundations, in feveral places, with an Iron
Croe, and Rammer, or, indeed, with a Borer
( fuch as Well-Diggers ufe, to try what Ground
they have to produce Water ) to fée whether the
Foundations are all found, and fit to bear the
Weight which is to be fet upon them. If he find
any part of the Foundations defetive, he ought
to dig it deeper till he comes to firm ground 5 of
if it proves to be loofée, or made Ground to a
great depth, then he muft take care to make it
good and fufficient to carry its Weight by Art;,
which may be done feveral ways. _
Firft, 1f the Foundation be not very lofe, and
infuflicient, it may be made good, by ramming
in
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in great Stones with 2 heavy Rammer, the Stones
being placed clofe together, and about a foot
wider on each fide ot the Trench than the width
of the Wall is to be; becaufe all Walls ought
to have a Bafis, or Footing, at leaft 4 Inches on
a fide broader than the thicknef3 of the Wall 5
which Stones being well rammed, and the Bafis
being 8 Inches more in breadth than the thick-
nefs of the Wall, and this 8 Inches being fet off,
about one Inch, or one Inch and an half at a
time on both fides ( that fo the middle of the
Wall may ftand on the middle of the Bafis) may
make the Foundation good, and able to bear its
Burden.

But if the Foundation be fomewhat worfe than

as aforefaid, then he muft get good pieces of
Oak, whotfe length muft be the breadth of the
Trench, or about two foot longer than the breadth
of the Wall, which muft be laid crofs the Foun-
dation about foot afunder, and being well ram-
med down, lay long Planks upon them, which
planking need not be the length of the crofs
- pieces, but only 4 Inches of a fide wider than
the Bafis, or footing of the Wall is to be, and
pin’'d or fpiked down to the pieces of Oak on
which they lye.

But if the Foundations be {o bad that this will
not do, then he muft provide good Piles made
of Heart of Qak, of fuch a length as will reach
ground, whofe Diameter muft be about i part
of their length, which muft be drove or forced
down with a Commander, or an Engin for that
purpofe, and then lay long Planks upon them,
and fpike or pin the Planks to them, and the

clofér together that thefe Piles are drove the bet-
ter it will be,

More-
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Moreover, if the Foundation be faulty but in
here and there a place, and there begood Ground
in the other parts of it, you may turn Arches o-
ver thofe infufficient places, which will dif-
charge and take off the weight from the loofe
places.

And when you make thefe Arches to thun the
difficulty of the Earth, and to fave the charge
of Expence, they muft be made of Bricks and
Morter that are very good, and be well wrought,
that they do neither fettle nor give way.

You may obferve for the greater ftrength of
thefe Arches, or Difcharges, to make them high-
er than a Semicircle, or half round, if the Work
will admit of it, and to make the fame, of Por-
tions of Arches: Asin Plate 3. Fig. 4. you may
fee, they are defcribed from an Equilateral Tri-
angle; that is to fay, fuppofing the breadth of
the Arch between the Piers to be 4 B; with
this width, and from the points 4 and B, make
the two Portions of the Arches 4 C and BC;
this rifing {o high, adds great ftrength to the
Arches to refitt, or carry the Weight which they
are to bear.

The ancient Archite&t Leon Baptifta Albert ad-
vifes, when the Earth on which we would make
Pillars or Piers is of equal refiftance, that is to
fay, not good, to turn Arches inverfed, or up-
fide down, and fays, by this means one Pillar
fhall bear no more weight than another, when
the Earth that is underneath is not fo ftrong, or
that it bears more than another part 5 which he
doth thus.

Having wrought up tthe Pillars, or Piers, as
high as is neceflary from the Foundation, make
from thefe Piers inverfe Arches, as 4B C in
Plate 3. Fig. 5. whofe Joints tend to the Cen-
ter D,

By
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By this conftruttion he pretends for Example,
that if the Pier F hath a worfe Foundation, or
hath a greater Weight, that is to fay, is more
charged than the other Piers, this charge, or
weight, will be ftopped, or ftayed by the Inverfe
Arches ABC, IHK, becaufe the FEarth which
is under thefe Arches keeps the Piets in the fame
height, that is to fay, that they fhall not fink.

But he muft alfo. fuppofe that this Earth is as
firm as that of the Foundation of the Piers, or
at leaft it muft be made fo.

The Ingenious Surveyor Mr. Hook, made ufe
of this Artifice, as I am informed, in building
the Lord Montague’s brave Houfe in Bloomsbury,
in the County of Middlefex, and where he was
then Surveyor. .

The Foundation being all made firm, and le-
velled, the Mafter-Bricklayer, or his Foreman,
muft take care to fee all the Foundations {et tru-
ly out, according to the defign of the Ground-
plat, or Cellar-Hoor, and that all his Walls be
made of the fame thicknefS as they are in the
Defign; which is very difficult to do, to wit,
to take the true thicknefs of the Walls from a
Defign that is drawn to a fmall Scale, becaufe
the breadth of the Points of the Compafles wilk
vary fomewhat; therefore tis advifable for him
that draws the Draught, to fet the Dimenfions
in Figures to each Wall, Chimney, Window,
€. and then the Workman cannot {0 eafily
make a Miftake.

And becaufe the well-working and bonding of
Brick-walls conduces very much to their ftrength,
I will here add fome fome neceflary Rules to be
obferved in the laying of Bricks, to make the
~Walls and ftrong and durable.

® 1. Thas
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Firt. That the Morter be made of well burnt
good Lime, and fharp Sand, and that it have a
due proportion of Sand, that is to fay, if it be
very fharp, a Load of Sand, being about 36 Bu-
fhels, is {ufficient for an Hundred of Lime, be-
ing 25 Bufhels, or an hundred Pecks, (for 1
imagine that the word Hundred of Lime is ufed,
becaufe it contains an Hundred Pecks, and that
in Old Time they ufed to fll it by the Peck,
but now by the Bufhel ) to wit, to one Bufhel
of Quick Lime, a Bufhel and half of Sand.

But if the Sand be not very tharp, then you
may put a greater quantity of Sand, for Mor-
ter which hath its due proportion of Sand, is

ftronger than that which hath lefs Sand in it,
altho’ fome think otherwife.

Secondly, When you flack the Lime, take care
to. wet it every where a little, but do not over-
wet it, and cover with Sand every laying, or bed
of Lime, being about a Bufhel at a time as you
flack it up, that 1o the Stream, or Spirit of the
Lime, may pe kept in, and not flee away, but
mix it {eit with the Sand, which will make the

lorter much ftronger, than if you flack all
your Lime fift, and throw on your Sand alto-
gether at laft, as fome ufe to do.

Thirdly, That you beat all your Morter with
a Beater three or four times over before you ufe
it, for thereby you break all the Knots of Lime
that go through the Sieve, and incorporate the
Sand and Lime well together, and the Air which
the Beater forces into the Morter at every ftroak,
conduces very much to the ftrength theteof.

)
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If I might advife any one that is minded to
build well, or ufe ftrong Morter for Repairs, I
would have them beat the Morter well, and let
it lie 2 or 2 Days, and then beat it well again
when ’tis to be ufed.

Fourthly, If you lay bricks in hot dry Wea-
ther, and be it fome f{mall piece of Work that
you would have very ftrong, dip every Brick
you lay, all over in a Pale of Water, which
will make the Wall much ftronger than if the
Bricks were laid dry : The reafon why I mention
a fmall piece of Work is, becaufe ’tis a great
deal of trouble to wet them for much Work, or
a whole Building, and befides it makes the
Workmen’s Fingers fore; to prevent which,
they may throw Pales of Water on the Wall
after the Bricks are lay’d, as was done at the
building of Phyficians College in Warwick-Lane,
by order of the Surveyor, which was the afore-
faid Ingenious Mr. Hook, if T miftake not.

Fifibly, Cover all your Walls in the Sum-
mer-time to keep them from drying too haftily,
for the Morter doth not Cement fo ftrengly to
the Bricks when it dries haftily, as when flowly.

Sixthly, Be fure to cover them very well in the
Winter-time, to preferve them from Rain, Snow
and Froft, which laft is a greac Enemy to all
kinds of Morter, efpecially to that which hath
taken wet juft before the Froft.

Seventbly, In working up the Walls of a Buil-
ding, do not work any Wall above 3 foot high
before you work up the next adjoining Wall,
that {0 you may join them together, and make

S 2 goad
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good Bond in the Work : For *tis an ill Coftom
among {ome Bricklayers, to carty, or work up a
whole Story of the Party-walls, before they
work up the Fronts, or other Work adjoining,
that thould be bonded or worked up together
with them, which occafions Cracks and Setlings
in the Walls.

Fightly, Take care that you do not lay Joint
on Joint, in the middle of the Walls as feldom
as may be, but make bond there as well as on
the outfides 5 for I have feen fome, who in work-
ing of a Brick and half Wall, have laid the
Header on one fide of the Wall, upright upon
the Header on the other fide of the Wall, and
{o all along through the whole courfe, which
indeed necefTarily follows from the inconfiderate
fetting up of the Quine at a Toothing; for ’tis
common to Tooth in the ftretching courfe two
Inches with the Stretcher only, and the Header
on the other fide, to be fer upright upon the
Header on this fide, which caufes the Headers
to lye Joint in Joint in the middle of the Wall,
as in Plate 3. Fig. 1. you may fee.

Whereas if the Header of one fide of the
Wall, toothed as much as the Stretcher on the
other fide, it would be a ftronger Toothing, and
the Joints of the Headers of one fide, would be
in the middle of the Headers of the courfe
they lye upon of the other fide, as in Plate 3.

8. 2.

%\H that can be faid for this ill Cuftom of
working, is this, that the Header will not well
hang two Inches over the Bricks underneath ity
I grant it will not, but then it may be made, by
having a piece of Fir, or any other Wood of
the thicknefs of a Courfe of Bricks, and two

Inches
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Inches broad, and lay it on the laft Toothing
Courfe to bear it; or a Bat, put upon the laft
Toothing, will bear it till the next Quine is fe
upon it, and then the Bat may be taken away.

Ninthly, The fame Inconveniency happens at
an upright Quine in a Brick and halt Wall,
where ’tis ufual to lay a Clofier next the Header
on both fides of the Wall, and in {0 doing tis
Joint in Joint all the length of the Wall, except
by chance a three quartern Bat happen to be laid.

To prevent which Inconveniency, and to make
the Wall much ftronger, lay a Clofure on one
fide, and none on the other; but lay a three
quarter Bat at the Quine in the {tretching courfe,
and in the Heading courfe adjoin an Header next
to the Header at the Quine, as you may fee it
done in Plate 2. Fig. 1.and 2.

Where A and B in both Figures or Diagrams,
reprefents a Brick and half Wall, having an up-
right Quine at A, and a Toothing at B, and the
Prick Lines reprefents the Courfe of Bricks laid
upon the other courfe; 10 in Fig. 1. the black
Lines next you are an heading courfe, and the
Prick-lines next you, fhew a Stetching courfes
And on the further fide from you, the black
Lines fhew a ftretching courfe, and the Prick-
Lines an Heading courfe.

In which Fig. 1. is thewn the ufual way of bad
Working, but in Fig. 2. is thewn the true way
itthould be wrought, to be made firm and trong.

Alfo in working a two Brick Wall, I would
advife in the Stretching courfes, wherein you
lay ftretching on both fides the Wall next the
Line, {0 alfo to lay ftretching in the middle of
the Wall, and Clofiers next to each ftretching
Courfe that lies next the Line, asin Fig. 3. of’
Llate 3. you may fee.

S Wherg
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Where the Diagram or Fig. A B, fignifies a
two Brick Wall, A being an upright Quine, and
B the Toothing, in which, the black lines repre-
fent the ftretching courfe, and the Pricvt Lines
the Feading courfe, that lies upon the ftretching
coutfe : Ina wwo brick Wall if you lay a clofier
next the upright Quine on both fides of the Wall,
it mules good Bond.

Tenghly, In Summer time ufe your Morter as
Yoft as you can, but in the Winter time pretty
ftff or hard.

Eleventhly, 1f you build in the City of Lor-
don, you muit make all your Walls of fuch
thicknefles as the A& of Parliament for rebuild-
ing of the faid City enjoyns, but in other places
you may ufe your Difcrecion.

And becaufe the A&t of Parliament may not be
in every Builders hands, 1 will therefore Incert {0
much of it as relates to Bricklyers Work, to
wit, the Heights and number of Stories, and the
"Thicknefs of Walls of the four feveral forts of
Buildings, which is as follows.

And be it further Enafted, That the faid
Houfes of the Firft and leaft fort of Building
Fronting by Streets or Lanes, as aforefiid, (hall
be of two Stories high, befides Cellars and Gar-
vats; That the Cellars thereof 6 Foor and an
half high, if the Springs of Water hinder nots
and the Firft Story be 9 Foot high from the Floor
to the Seeling 5 and the fecond Story ¢ Foot high
from the Floor to the Seeling; that all Walls in
Front and Reer as high as the firft Story, be of
the full thicknefs of the length of two Bricks,
gnd thence upwards to the Garrats of the thick-

nef§
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nefs of one Brickand an half; and that the thick-
nefs of the Garrat Walls on the back part, be
left to the Difcretion of the Builder, {0 that the
fame be not lefs than the length of one Prick 4
and alfo that the thicknefs of the party Walls
between thefe Houfes of the Firft and lefler {fort
of Building, be one Brick and £ as high as the
faid Garrats, and that the thicknefs of the party
Wall in the Garrat, be of the thicknefs of the
length of one Brick at the leaft.

And be further Enalted, That the Houfes of
the fecond fort of Building fronting Streets and
Lanes of Note, and the River of Thames, fhall -
confift of three Stories high, befides Cellars and
Garrats as aforefaid 5 that the Cellars thereof be
6 Foot and : high, (if the Springs hinder not )
that the firft Story contain full 10 Foot in height
from the Floor to the Seeling: The fecond full
10 Foot, the third 9 Foot; that all the faid
Walls in Front and Reer, as high as the firft
Story, be two Bricks and % thick, and from
thence upwards to the Gairat Floor, of one
Brink and % thick; and the thicknefs of the
Garrat Walls on the back part be left to the dif:
creation of the Builder, {0 that the fame be not
lefs than one Brick thick: And alfo that the
thicknefs of the party-walls between every Houfe
of this fecond, and larger fort of Building, be
two Bricks thick as high as the firft Story, and
thence upwards to the Garrats, of the thicknefs
of one Brick and I.

Alfo, that the Houfes of the thirl fort of
Buildings, fronting the high and principle Streets,
thall confift of 4 Stories high, befides Cellars
and Garrats as aforefaid: That the firft Story
contain full 10 foot in height from the Floor to
the Seeling ; the fecond 10 foot and *5 the third

S 4 g foot
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o foot the fourth 8 foot and 3 : That all the
iaid Walls in Front and Reer, as high as the firft
Story, be of two Bricks and 3 in thicknefs, and
from thence upwards to the Garrat Floor, of
the thicknefs of one Brick 3: That the thicknefs
of the Garrat Walls on the back part be left to
the difcretion of the Builder, o as the fame be
not lefs than one Brick : And alfo that the Party-
walls between every Houfe, of this third and
larger fort of Building, be two Bricks thick as
high as the firft Floor, and thence upwards to
Garrat Floor, the 1 x Brick in thicknefs.

And, Be it further Ena&ed, That all Houfes of
the fourth fort of Building, being Manfion Houfes,
and of the greateft bignefs, not fronting upon any
of the Streets ov Lanes as afove[md 5 the number of
Stories, and the Height thereof, fhall be left to the
difcretion of the Builder, fo as be exceeds not four
Stories.

Al{o, the fame A& enjoins, That no Timber
be laid within 12 Inches of the forefide of the
Chimny Jambs; and that all Joyfts on the back
of" ary Chimny be laid with a Trimmer, at fix
Tuches diftant from the back: Alfo, that no
Timber be laid within the Tunnel of any Chim-
ny, upon penalty to the Workman for every De-
fault ten Shillings, and ten Shillings every week
it continues unreform’d.

Twelfthly, Whenyou lay any Timber on Brick-
work, as Torfels for Mantle-Trees to lye on,
or Lintols over Windows, or Templets under
Girders, or any other Timbers, lay them in Loam,
which is a great preferver of Timber, for Mor-
ter ¢ats and corrodes the Timber: Likewife the
Joyft ends, and Girders which lye in the Walls,
muft be Loamed all over, to prefetve them ﬁolzin

' ' the
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the corroding of the Morter. Some Workmen
itch the ends of the Timber that lye in the
alls to preferve them from the Morter.

I the next place you fhall have the Ground Plat of
a Building, and its Explanation.

IN Plate 4, you have the Draught of a Ground
Plat of a Building, which is 25 Feet, both
in the Front and Reer Front; and 40 Feet in
the Flank or Depth : The Front and Reer Front
Walls, are 2 Bricks and £ in thicknefs; the Flank
Walls are 2 Bricks in thicknefS, as you may
prove by the Scale of Feet and Inches annext to
the Defign.

You may imagine this Defign to be the
Ground Floor, having no Cellar beneath it :
And the height of the Story between the Floor
and the Seeling to be 10 Foot; and becaufe we
do fuppofe this Building to have Houfes adjoin-
ing it on each fide, therefore we have drawn the
Stair-cafe with an open Nuel to give light to
the Stairs; but if the Houfe had ftood by it
felf, without other Houfes adjoyning, then we
?Vig]ht have had light to the Stairs from the Flagk

all.

Explanation of the Defign.

¥. The Front.

R. Reer Front.

B. Flank Walls.

A. Piers of Brick.

W. Windows of Timber.
D. Door-cafes of Timber,
O. Chimneys.

C. Jambs of Chimneys.

H, Open
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H. Open Nuel to give light to the Stairs,

K. Cloffets.

L. A Brick and half Wall between the Clof
{ets. :

a. Funnels or Tunnels of Chimneys.

1. 2. 3. 4, &c. Steps of Stairs called Fliers.

8. 9. 10, t¢. Steps of Stairs called Winders.

e. Timber Partitions.

The Scale contains 32 Feet, with a Diagonaf

Line to fhew the Inches in a Foot: For Exam-
i)le, if you would take of 8 Inches, take the
nterval from 8 in the Horizontal Line to the
Diagonal Line, and that is 8 Inches: From 3 in
the Horizontal Line to the Diagonal Line, is 3
Inches, and o of the reft.

In the next Plate you have the Orthography,
or upright of this Ground Plat, and this the
Explanation thereof, with a Scale of Feet and
Inches annext thereto,

Explanation of Plate 5.

A. The Water-Tabhle.

B. Firft Fafcia.

C. Second Faicia.

D. Three plain Courfes of Bricks over the
Arches.

E. Cornice.

¥. Chimnies.

G. Gable-end.

H. Streight Arches.

W. Shas Frames.

S. Shas lights.

K. Door-cafe.

L. Window-Lighte ovet the Door.

The
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The Scale of Feet and Inches being the fame,
as in the Ground Plat of Plate 4. I need not fay
any thing concerning it, becaufe I have there
fhewn the ufe of it.

And although I have in this Defign, drawn
the Fafcias plain without any Mouldings, yet
fometimes they are made with Mouldings, which
thew very neat and handfome, I have therefore
in Plate 6. given you a Defign of a Brick Faicia,
wrought with Mouldings, in which Defign

S. Is Scima reverfa.

O. Joints of Mortet.

P. Plain Courfes,

A. Aftragal.

B. Ovolo, or Boltel, reverfed.

In the fame Plate, you have the defign of a

Brick Cornice, and the Names of the Mouldings,
are

A. Scima refta, or Ogee;

O. Joint of Morter.

B. Scima reverfa, or Scimatium.
C. Corona, or Plancheer.:

D. Ovolo, or Boltel.

E. Caverto, or Cafement.

In which Cornice, the Corona, or Plancheer,
ought ( according to the Rules of Architetture )
to Sail over, or project more; but the length of
a Brick being but about 8 Inches when its head
is rubbed for hewing, it will not hang, if it fail
over, more than is thewn in the Draught, which
1s abont 3 Inches and an half. But if you would
make it to proje&t more, then you muft Ce-
ment pieces to the ends of your bricks for tail-

ing
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ing, or to make them longer: Of which Ce-
ment there is two {orts, one is called cold Ce-
ment, and the other is hot, the making and ufe
whereof, we will thew towards the latter end.

o defovibe Mouldings on Wainfeot, ov Paftboard,
for Patteyns, to cut Bricks by.

There are two ways to defcribe the Hollows,
and rounds of Moulding in Faicias, or Corni-
ces 5 one from the oxi, or oxigonium, the other
$rom the half vound, or Semicircle, that makes
the Moulding flatter, this more circular ; I will
fhew both ways, and then you may make ufe of’
which you pleafe.

Firft, We will defcribe a Cavetto, or Cafe-
ment, both ways.

In Plate 7. the Fig. 1. is defcribed from the
ox7, in this manner, having allowed the proje-
&ure of the Moulding at the bottom, and the
Fillet at top, draw the Line o b, then with the
Compafles taking the interval a 5, place one
point of the Compafles in o, and with the other
“defcribe the Arch 445 then with one Foot in b,
with the other defcribe the Arch ¢ ¢, and where
thefe two Arches interfet each other, there is
the Center to defcribe the Cavetto s then fixing
one Foot in the Center, extend the other to a or
b, and defcribe the Arch a g b.

You may defcribe it from a Semicircle thus:
In Fig. 2. having allowed the Projeture at bot-
rom, and the Filler at top, as before, draw the
Line a b, bife&t, or middleit, as at ¢, then up-
oncas a center, with the Interval ca, or ¢ b,
defcribe the Semicircle «d b, and bifect it in 4,
which is the Center to defcribe the Cavetto, or
Cafement by; then fixing one point of the Com-

paffes
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pafles in 4, extend the other to a or b, and de-
{cribe the Arch a g b.

1o defcribe the Scima Refta, or Ogee,
both ways.

Fig. 3. is defcribed by the Oxi in this mane
#ter 3 having allowed the Fillet at top a f, draw
the Line a b, and bifett it, that is, part it in
the middle in e then with your Compaffes take
the Interval e b, and fixing one point in e, with
the other defcribe the Arch ce¢, then with the
fame Interval, or diftance, fixing one point im
¥, with the other, defcribe the Arch d d, and
where thefe two Arches Interfe&t, or cut each
other, there is the Center to difcribe the round,
or lower part of the Ogee, to wit, e b b : Then
fixing one point of the Compaffes on the Inter-
feétion by d, extend the other to b, ore, and
defcribe the Arch eh b: Then to defcribe the
Hollow, or upper part of the Ogee, take with
your Compafles the Diftance, or Interval e a,
and fixing one point in e, with the other defcribe
the Arch cc, then keeping the Compaffes, at
the fame diftance, fix one foot in a, and with
the other defcribe the Arch dd, interfeting the .
other Arch in g : Then fixing one Foot in g, ex-
tend the other to e or 2, and defcribe the Arch
e b a, which compleats the Scima reds, or O-
gee.

1
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To defcribe the ﬁp}zﬁ Ogee by a Semicivcle.
ig. 4.

v. After you have allowed the Fillet 2 f, draw
the Line 2 b.

2. Bife&t the Line in s,

3. Bife€t e b and s a, asatce.

4. On the Center ¢. with the Interval ca, de-
{cribe the Semicircle s d a.

5. Middle it, as at d.

6. Fixing one point in d. extend the other teo
@ or s, and defcribe the Arch 2 b s.

7. On the Center ¢, with the diftance ¢ b, de~
{cribe the Semicircle & d s. -

8. Middle it, asatd.

) 9. Fix one Foot in d, and extend the other te

or s. , .

0. Defcribe the Arch b b s, which compleats
the Scima Refta, or Ogees; and after either of
thefe ways, which you like beft, you may de-
{cribe any other Moulding.

And becaufe many times Bricklayers make
Archytrave Jambs and Arches, about Windows
and Door-cafes in a Front, 1 will therefore de-
Yineat an Archytrave to be cut in the length of
a Bricks which is moft ufual, although you may
make your Archytrave larger, and cut it in the
length of one Brick and an half.

In Plate 7. Fig. 5. you have Delineated the
Ground Plat of an Archytrave Jamb, to be cut
in the length of a Brick, which fuppofe to be
¥ G, and alfo Imagine FEG to be a Stretcher, -
or a Stretching Archytrave: Allo you may un-
derftand the defign to be divided in the middle
by the two Prick Lines on each fide E, which
seprefents a Joint of Morter, and imagining it

to
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to be thus divided ; then EF is called a Header;
or a heading Archytrave, and EG is called a

fak.

Here follows the Names of the feveval parts of
the Archytrave.

A. Fillet.
B. Scima.
C. Upper Falcia,
D. Lower Fafcia.

I did intend here to have added fomething
about the Arching of Vaults, but intending,
God willing, to treat largely of the Defcription
of all manner of Arches, and making of Moulds,
or Patterns, to cut them by, when I come to
exercife in Mafonry, which will fucceed this: ¥
{hall therefore omit fpeaking of Vaults in this
Exercife.

1 thall now in the next place thew how to de-
fcribe any Ellipfis Arch in Brick; and make
the Moulds, as alfo to defcribe ftreight Arches,
and make the Moulds for the fame.

do defaaibe an Oval:to any Length and
Breadth given.

An Elipfis Arch is an half Oval: Therefore in
Plate 8. Fig. 1. let the length given be A B, and
the Breadth C D.

Apply the two given Lines together, fo that
they may cut each other into two equal parts,
and at right angles in the point E, then take
half the line A B, between your Compafles, and
{etting one point of the Compafles in C, extend
the other till it touch the line A B? inKand L,

which
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which two points are called the Focafler, or
burning points, in which points drive two Nails,
if you defCribe it on Boards, but upon Paper,
as_here two Pins will do the Pins being ftuck
faft in the points K and L, ftick alfo another
Pin in the Point C, then take a Thread, and
Encompafs thefe 3 Pins in form of a Triangle,
pulling the Thread tight, tye the two ends of
the Thread together, by a knot at C, then ta-
king out the Pin at C, take a Pencil of Black-
Lead, holding it clofe to the infide of the
Thread, and carrying the Pencil round upon the
Paper, about the Pins, with the Thread al-
ways ftreight, the Ellipis or Oval ACBD, will
be thereby deicribed.

Another way to Jeﬁrz'l)e the fame;

Here I fhall only defcvibe @ Semi-Oval, being an
Ellipfis Arch.

In Fig. 2. let the length given be A B, and
the Semidiameter or height of the Arch CD;
Divide AB into feven equal parts, then upon
one feventh part from A as at E, raife a Perpen-
dicular from the Line A B, (viz. EG. ) allo at
one feventh part from B, as at F, raifé another
Perpendicular F Hj then divide the Semidiame-
ter given C D, into 15 equal Parts, and take
Eleven of thofe Parts, and fer upon the Perpen-
dicular from E to G, and likewife from F to H;
then taking the {pace between A and G, fetting
one point of the Compafles in A, defcribe the
Arch G 7, keeping the Compafles at the fame
diftance, et one point in G, and defcribe ano-
ther Arch, which will cut the former in the

point by 7 from which point, with the Radi-
us Az,
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us A #, defcribe the Hanfe A G ; this being done,
take between your Compafles the fpace B H,
and fetting one point in B, defcribe the arch 17,
then remove your Compafles to H, and interfect
that Arch in the point by 2z, then fetting your
Compafles on the point 7, with the fame di-
flance, defcribe a part of the Ellipfis B H, which
is called the Hanfe: The other part to be de-
feribed from G to H, is called the Scheam, which
to defcribe, continue or draw longer the Semi-
diameter D C, and in that line find a Center,
whereon fetting one point of the Compafles,
the other point may touch the three points
G D H, as on the Center I; whereby defcribe
the Scheam G D H, which was to be done.

Thefe Ellipfis, or Semi-Oval Arches, being
neatly wrought in Brick, thew very pleafant,
and are fometimes made over Gate-ways, and
alfo over Kitchin-Chimnies, inftead of Mantle-
trees.

We will fuppofe an Ellipfis Arch to be made
over a Chimny, whofe Diameter between the
Yambs is eight feet, and the under fide of the
Arch art the Key to rife in height 13 Inches from
the level of the place, whence you begin:to
fpring the Arch; the height or depth of the
Arch we will fuppofe to be made of the length
of two Bricks, which when they are cut to the
fweep of the Arch, will not contain above 14
Inches, and perhaps you muft Cement pieces to
many of the Courfes in the Hanfe to make them
long enough to contain, or hold 14 Inches, efpe-
cially if you intend to make the Courfés of the
Hanfe, and the Courfés of the Scheam to feem
alike in greatnefs, on the under fide of the “rens
Yor if you make the Hanfe to ccie to a true
Sommering for the Scheam, by thac time that

T you
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vou have ended the Hanfe, and are ready to {et
the firft Courfes of the Scheam: The Mould,
and {o likewife each Courfe in the Hanfe, will
be much Icfs at the lower part, or under fide
of the Arch, than the Mould, or Courfes of
the Hcheam, as you may perceive by the Hanfe
B K, inthe 2d. Fig. which way of working
thefe kind of Arches is ftronger, than to make
the Courfes {ecm alike in bignefs in Hanfe and
scheam, although it be not {0 pleafing to the
cye. In the 2d. Fig. I will thew how to make
one half of the Arch this way, and in the o-
ther halt’ thew how to make the Courfes in
Hanfe and Scheam of a bignefs,

Firft, Defcribe the under fide of the Arch,
(viz. the Ellipfis A D B, whofe Diameter A B
is eight feer, and the height CD 18 Inches )
upon fome {mooth Floor, or ftreight plaiftered
Wall, or fuch like; then continue ( viz. draw
longer) both the lines A B, C D, cutting each
other at right Angles, then from A to E, alfo
from B to F, likewife fiom Do G, fer 14
Inches, the intended height of your Arch. Then
delcribe another Ellipfis to that length and height,
after this manner; lay a ftreight Ruler on the
Centre by I, and on the joining of the Hanfe,
and the Scheam together, as at K, and draw
the line K L. then fet one point of your Com-
pafles in the centre of the Hanie at M, and open
the other point of the Compafles to ¥, and de-
{eribe the upper Hanfe F L, likewife fetting one
point of the Compaflés in the centre by I, with
the other extended to G, deftribe the Scheam
G L, (although I fpeak here of Compafles,
yer when you deferibe an Arch to its full big-
uefs, yon muft make ule of cente Lirllies or

ues ;
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Rules ; the laft are beft, becaufe Lines are fub-
je& to ftretch) then taking between your Come
pafles the thicknefs of a Brick, abating {ome
{mall matter which will be rub’d off from both
beds of the Brick ; with the Compaffes at this
diftance divide the upper Hanfe from L to F
into equal parts, and it they happen not to di-
vide it into equal parts, then opcn them a
{mall matter wider, or thut them a {mall mat-
ter clofér, till it doth divide it into equal parts,
and look how many equal parts you divide
the upper Hanfe into, fo many equal parts you
muft divide the lower Hanfé from K to B into
likewifewife (or you may divide the upper
Hanfe from the centre O, making a right An-
gle from each fommering Line to the Ellipfis,
as is fhewn in defcribing the ftreight Arches fol-
lowing; and from the centre O, and the Di-
vifions in the upper Hanie being thus divided,
you may draw the ftreight Lines to the lower
Hanfe, and not divide it with the Compafles )
through each of which divifions with a Rule,
and Pencil, draw ftreight lines, then get a piece
of thin Wainfcot, and make it to fit between two
of thefe Lines, allowing what thicknefs for
Morter you intend, this will be the Sommeting
Mould for the Hanfe ; then divide the upper
Scheam likewife, with the Compafles at the
fame diftance into equal parts, and laying a
Ruler on the centre I, trom cach Divifion in the
Scheam G L, draw ftreight Lines to the lower
Scheam D K, then make another Sommering
Mould to fit between two of thefe Lines, aba-
ting {o much as you intend the thicknefs of your
Joints of Morter to be, which if you fet very
clofe Morters, the breadth of the Line will be
enongh to allow; then laying the inner Edge of

T 2 a Be-
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a Bevil ftreight on the line K L, bring the
Tongue to touch the under fide of the firft
Courfe of the Scheam, then take up the Be-
vil, and fet that Bevil line upon the Sommering
Mould of the Scheam ; which Bevil line ferves
for each Courfe in the Scheam; but you muft
take the Bevil of each Courfe in the Hanfe,
and fet them upon your Sommering Mould by
themfelves, and Number them with 1, 2, 3, 4,
&7¢. becaufe each Courfe varies.

Thus having made your Sommering Moulds,
in the next place you muit make the Moulds
for the length of your Stretchers, and for the
breadth of the Headers and the Clofiets; a
piece of Wainfcot feven Inches long, and three
Inches and an half broad will ferve for the
length of the Stretchers, and the breadth of
the Headers, the Clofiers will be 1" Inch and 3.
broad. So the Clofier will be half the breadth
of the Header, and the Header half the length
of the Stretcher, which will look well.

It remains now to fpeak fomething to the
other part of the Arch, to wit, A D, whoie
Courfes both in Hanfe and Scheam, run alike
upon the Elipfis Lines, and feem of one big-
nef3, although perhaps there may be fome {mall
matter of difference, by reafon I have not di-
vided the Courfes to this Figure, from a right
Angle, but every Courfe from the Angle, which
it makes with the Elipfis, which I chofe rather
10 do, that fo the Bevil of one Courfe, might
not feem to run more upon the Elipfis than
the Revil of another, and the difference of
the thickneffes being fo inconfiderate, is not

difcerned. )
Having
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-Having defcribed both the Ellzpfis lines A D,
E G, divide each of them into a like number
of equal parts, always remembring to make
each Divifion on the upper Ellipfis line, no grea-
ter than the thicknefs of the Brick will contain,
when it is wrought; then through each Divifi-
on in both the Elfpfes draw ftreight lines; con-
tinuing them four or five Inches above the up-
per Ellipfis Line, and as much below the low-
er Elliphs Line; then having provided fome
thin Sheets of fine Paftboard about 20 Inches
fquare, cutting one edge ftreight, take one fheet
and lay the ftreight edge even upon the line
A E, fo that it may cover both the Ellipfis
lines, and being cut to advantage, it may cover
eight courfes (or nine of the f’treight Lines )
having laid it thus upon the figure of the
Arch, ftick a Pin, or two, through it, to keep
it in its place; then lay a Ruler upon the Paft-
board true to the 7, 8, or gth. ftreight Line of
the Arch, according as the Paft-board is in big-
nefS to cover them, and take a fharp Pen-knite,
laying the Ruler upon the Paft-board true to
the ftreight Line (whofe ends being continued
longer than the Arch is deep, as I direfted be-
fore, will be feen beyond the Paft-board ) and
cut the Paft-board true to the Line; then take
another fheet, and join to it, and cut it as
you did the firft, o continue till you have co-
vered the Arch from AE, juft to the line
D G, fticking Pins in each Sheet to keep them
in the places where you lay them: Then de-
fcribe both the Ellipfis Lines upon the Paft-
board, trom the fame Centres and Radii that
you defcribed the Ellipfis’s under the Paft-board,
and either divide the Ellipfis Lines with the
Compalfles on the Paft-board, or elfe draw lines

T 3 upor
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upon the Paft-board from or by the ftreight
lines underneath them whofe ends you fées
but the furer way is to divide the Ellipfis’s on
the Paft-board, and draw Lines through thofe
Divifions, as you did beneath the Paft-board 5
then fet feven Inches, being the length of each
Stretcher, from A towards E, gand from D to-
wards G, and defcribe from the former Centres,
the Ellipfis o o through each other courfe on
the Paft-board, as you may fee in the Fig.
alfo fer three Inches and an half, being the
breadth of the Header, from A towards E, and
and likewife from D towards G: Alfo fetr the
fame three Inches and an half from E towards
A, and from G towards D, and defcribe thefe
two Ellipfis lines from the fame Centres thro®
each Courfe, which the Ellipfis line of the
Strecchers mifs'd; likewile draw in the ‘fime
Courfes, two other Ellipfis lines, one Inch and
2 from each of thofe two Lines you drew laft,
which is the breadth of the Clofiers ; thus one
Ceoufe of the Arch will be divided into two
Stretchers, and the next to it into three Headers
and two Clofiers through the whole Arch; this
being done, cut the Paft-board according to the
lines into {feveral Courfes, and each other Courfe
into two Stretchers, and the Heading-courfes
into three Headers, and two Clofiers, exallly
according to the Sweep of the Black-lead lines,
and mark each Courfe with Figures, marking
the firft Courfe of the Hanfe with 1, the next
" with 2, the third with 3, and 16 continue till
you have marked all the Courfes to the Key,
or middle, for every Courfe differs; you were
beft to mark the lower Clofier in each courfe
with a Cipher on the left hand of its own num-
ber, that you may know it readily from the

upper
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apper Clofier, and make no miftakes when you
come to fet them; alfo the middle Headers in
each Courfe fhould be marked befides its own
number 5 the thicknefs of the upper Header
being eafily difcerned fiom the lower Fieader
needs no marking befides its own numcer; the
crofs Joints, and likewife the under fide and
upper fide of each Courfe muft be cut circu-
lar, as the Paft-boards which are your Moulds
direct you.

If you will add a Keyftone, and Chaptrels
to the Arch, as in the Figure, let the breadth
of the upper part of the Keyftone be the height
of the Arch, wviz. 14 Inches, and Sommer,
from the Centre at 1, then make your Chap-
trels the fame thicknefs that your' lower part
of the Keyftone is, and let the Keyitone break
without the Arch, 16 much as you projett or
Sale over the Jaums with the Chaptrels.

Oraer kind of Civeulay Arches, as half Rounds
and Scheams, being defcribed from one Centre,
are fo plain and eafy, that I need fiy nothing
concerning them : But fince Streight Arches are
much ufed, and many Workmen know not the
true way of defcribing them, I {hall write {ome-
thing briefly concerning them. Sireight Arches
are ufed generally over Windows and Doors,
according to the breadth of the Piers between
the Windows, {0 ought the Skew-back or Som-
mering of the Arch to bey for if the Piers be
of a good breadth, as three or four Bricks in
length, then the Streight 4rch may be defcribed
(as its vulgarly faid ) fiom the Oxi, which be-
ing but part of a Word, is taken from the word
Oxigorium, fignifying an Equilateral Triangle,

‘ T 4 with
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with three fharp Angles; but if the Piers are
fmall, as fometimes they are but the length of
two Bricks, and fomerimes but one Brick and
an half, then the breadth of the Window, or
more, may be fet down upon the middle Line
for the Centre, which will givea lefS Skew-
back, or Sommering, than the centre from an
Oxi. 1 will thew how to defcribe them both
ways, and firft from the Oxi.

Suppofe a Streight Arch, one Brick and an
half in height, to be made over a Window, 4
feer in width. [ See Fig. 4. ] wherein one half
of the Arch is defcribed from the Oxi, and the
other half from the width of the Window, let
the width of the Window be A B, taking the
width berween the Compaifes, from A and B
as two Centres, defcribe the two Arches, intet-
1e&ting each other at P, (though I fpeak here
of Compafles, yet when you defcribe the Arch
to its full bignefs, you muft ufe a Ruler, or a
Line, fcarce any Compafles being to be got
large enough.) ‘Then draw another Line above
the line A B, as the line CD, being parallel
to it, at fuch a height as you intend your
Arch to be, asin this Fig. at 12 Inches; but
moft commonly thefe fort of Arches ar¢ but
11 Inches in the height, or thereabouts, which
anfivers to four Courles of Bricks, but you
may make them more or lefS in height accor-
ding as occafion requires ; then laying a Ruler
on the centre P, and on the end of the line
A, draw the line A C, which is vulgarly called
the Skew-back for the Arch.

The next thing to be done, is to divide thofe
two lines A B and C D into fo many Courfes
: a9
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as the Arch will containy the thicknefs of a
Brick being one of them, which fome do by
dividing the upper line into fo many e%ual parts,
and from thofe parts, and from the Centre P,
draw the Sommering Lines or Courfes; others
divide both the upper and lower line into fo ma-
ny equal parts, and make no ufe of a Centre,
but draw the Courfes by a Ruler, being lai

from the Divifions on the upper line, to the
Divifions on the lower line, both which ways
are falfe and erroneous; [ but this by way of
caution.

Having drawn the Skew-back A C, take be-
tween your Compafles the thicknefs that a Brick
will contain, which I fuppofe to be two Inches
when it is rub’d, and fetting one point of the
Compafles on the line CD.  So that when you
turn the other Point about, it may juft touch
the line A C in one place, and there make a
Prick in the line C D, but do not draw the
Sommering lines until you have gone over half
the Arch, to fee how you come to the Key, or
middle; and if you happen to come juft to
the middle line, or want an Inch of it, then
you may draw the lines, but if not, then you
muft open, or thut the Compafles a little till
you do.

Then keeping one end of the Rule clofe to
the Centre at P. ( the fureft way is to ftrike a
fmall Nail in the Centre P. and keep the Rule
clofe to the Nail ) lay the other end of the
Rule clofe to the Prick that you made on the
line C D, keeping the Compafles at the fame
width (viz. two Inches ) fet one point of the
Compafles on the line C D, as betore, {o that

' the
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the other Point being turned about, may juft
pafs by the Rule; and as it were touch it in
one place; ( you muft remove the point of the
Compafles upon the line C D, farther or near-
er to the Rule, untilit juft touch the Rule ip
one place, ) and {o continue with the Rule and
Compaffes, until you come to the middle lire,
and if’ it happen, that your laft fpace want an
Inch of the middle, then the middle of the
Key-courfe will be the middle of the Arch,
and the number of the Courfes in the whole
Arch will be odd, but if the laft fpace happen
to fall juft upon the middle line EF, as it
doth in the Fig. then the Joint is the middle
of the Arch, (bur if it fhould happen neither
to come even to the line, nor want an Inch of
it, then you muft open or fhut the Compafies
a imall matter, and begin again «ill it doth
come right ) and the number of the Courfes
in the whole Arch, is an even Number.

Note, When the number of all the Courfes
in the Arch, is an even Number, then you muft
begin the two fides contrary, wiz. A Header to
be the lower Brick of the firft Courfe on one
fide (or half' ) of the Arch, and a Stretcher
the Jower Brick of the firft Courfe on the other
fide ( or half') of the Arch: And contrariwife,
it it happen that the Number of the Courfes
be an odd Number, as 25 or 27, or fuch like,
then the firft Courfes of each half of the Arch,
muft be alike, that is, either both Headers, or
both Stretchers, at the bottom.

Thus having defcribed the Arch, the next
thing to be done, is to make the Sommering
Mould, which to do, get a picce of thin Wain-

: {cot
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fcot (being ftreight on one edge, and having
one fide plained fmooth, to fet the Bevil ftrokes
upon ) about 14 Inches long, and any breadth
above two Inches, then laying your Ruler, one
end at the Centre P, and the other end even in
the Skew-back line, clap the ftreight edge of
the Wainfcot clofe to the Rule, {o that the low-
er end of the Wainfcot may lye a little below
the line A B, then take away the Centre Rule,
but ftir not the Wainfcot; and laying a Ruler
upon the Wainfcot juft over the line C D, ftrike
a line upon the V&ainfcot, then fet one Point
of the Compafles being at the width of a Courfe
(viz. two Inches ) upon that line, fo that the
other Point being turned about, may juft touch
the ftreight edge of the Wainfcot 5 ( as you did
before in dividing the Courfes) then make a
Prick on the line on the Wainfcot, and laying
your Centre Rule upon it, and on the Cen-
tie P, draw a line upon the Wainfcot by the
Ruler; with a Pencil, or the Point of a Com-
pafs, and cut the Wainfcot to that line, and
make it ftreight by fhooting it with a Plain,
then your Wainfcot will fit exaftly between
any two lines of the Arch; you may let it
want the thicknefs of one of the lines, or fomc
imall matter more, which is enough for the
thicknefs of a Mortar; the length of your
Stretcher in this Arch, may be 8 Inches and &,
and the Header 3 Inches and 2, but if your Arch
be but 11 Inches in height, then make your
Stretcher 7 Inches and ¢ long, and the Header
2 Inches 35 one piece of Wainfcot will ferve
both for the length of the Stretcher, and the
length of the Header, making it like a long
Iquare or Oblong, whofe fides are 8 Inches &
and 3 Inches and 3. Then rake a Bevil, and lay-

lﬂg
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. ing the inner edge of it ftreight with the line
A B, and the Angle of the Bevil juft over the
Angle at A, take off the Angle that the Skevr-back
line A C makes with the line A B, and fer it
upon the finoothed fide of your Sommering
Mould, for the Bevil ftroke of your firflt Courfe
then drawing your Bevil towards E, {treight in
the line, until the Angle of the Bevii be juft
over the Angle, that the fecond Sommering line
makes with the line A B; when it is fo, draw
the Tongue of the Bevil to lye even upon the
fecond Sommering line; (in brief, caufe tie
Bevil to lye exatly on the line A B, and on
the {fecond Sommering line ) then take up your
Bevil and lay it on the Mould 5 and ftrike that
Bevil line on the Mould, with the Point of the
Compafles, about half a quarter of an Inch
diftant from the firft, and that is the Bevil of
the underfide of the {fecond Courfe; proceed
thus until you come to the middle line EF,
but after you have fet three Bevil Iines upon

our Sommering Mould, leave about I of an
?nch between the third and the fourth, and fo
likewife between the 6th and 7th, and the oth,
and 1oth, which will be a great help to you,
in knowing the Number of each line on the
Mould.

The Moulds for the other half of the Asch,
namely E B, are made after the fame manner,
but but the Arch is defcribed from a Centre
beneath P, as Q_which caufeth a lefs Skew-
back (wiz. B. D.)

The diminifhing of the Sommering Mould
to any Skew-back may be found by the Rule of
Three, by dividing a foot into 10 equal parts,

and
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and each of thefe into 1o parts, fo that the
whole foot may contain Ico patts, then pro-
ceed thus. The upper line CF, will be 309,
that is three Feet and almoft one Inch, and the
lower line A E will be 252, that is two Feet
and an half an 2 and the upper part of the
Sommering Mould will be 17 almolt, that is,
two Inches of fuch whereof there are 12 in a
foot line meafurc ; having thefe three Numbers
(viz. 209, 252, I7.) work according to the
Rule of Three, and you will find 13 and ¢ of
100 parts, that is almoft 14 ( fuch parts where-
of there are 1co in a Foot line meafure ) for
the breadch of the lower part of the Mould.

Tou may likewife find it Geometrically thus.

I{A\fing drawn the upper line and under line
of the Arch, as CF, and A E, and drawn
any Skew-back, as fuppofe A C in [ Fig. 4.
make at difcretion the Angle G C H in [ Fig.s.
then take the upper line CF, and fet it from
C.w F; alfo take the lower line AE, and fet
it from C to E, and draw the line E F; then
take the thicknefs of your Brick; which fuppofe
to be two Inches, and fet it fiom F to G, and
draw G H, parallel o FE, 1 fay F G is the
breadth of the upper part of the Sommering
Mould, and E H the breadth of the lower part:
Then make your Sommering Mould true to thofe
two lines, and beginning in the middle line F E,
defcribe the ftreight lines by the Mould from
the Key FE, untl you come to the Skew-
back A C, and then take of the Bevil lines, and
fer them on your Sommering Mould,

¥ thall
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¥ fpall conclud: this Exercife with the vt of ma.
éz'ng L‘iwo Jorts of Cements, for the Cementing
Byicks.

Here are two forts of Cement, which fome
% Bricklayers ufe in Cementing of Bricks for
fome kind of Mouldings, or in Cementing a
block of Bricks, as they call it, for the Carving
of Scroles or Capitals or fuch like, €7c. One is
called cold Cement, the other is called hot Ce-
ment, becaule the former is made and ufed with-
cut Fire) but the latter is both made and ufed
with Fire; the cold Cement being accounted
a Secret, is known but to few Bricklayers, but
the hot Cement is common.

1o make the cold Cement.

’E”"Ake t a Pound of Old Chefhire-Cheelé, pair
. of the Rine, and throw it away, cut or
grate the Cheefe very fmall, and purt it into a
Pot, put to it abouta Pint of Cows-milk, let it
{tand all Night, the next Morning get the Whites
of 12 or 14 Fggs, then take ! a Pound of the
beft Unilackt or Quick Lime that you can ger,
and beat it to Powder in a Morter, then fift it
through a fine Hair Sieve into a Tray or Bole
of Wood, or into an Earthen Difh, to which
put the Cheefe and Milk, and {tir them well
together with a Trowel, or luch like thing,
breaking the Knots of Cheefe, if there be any,
then add the Whites of the Eggs, and Temper
all well together, and {0 ufe ir; this Cement
will be a White Colour, but if’ you would have
it of the Colour of the Brick, put into it either
fome very fine Brick-Duft, or Almegram, nor
too much, but only juft to colour it, .

A4
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To make the bot Cement.

Ake one Pound of Rozin, one Quarter of a
& Pound of Bees-Wax, half an Ounce of
fine Brick-Duft, half an Ounce of Chalk-Duft,
or Powder of Chalk, fift both the Brick-Duit
and Chalk-Duft through a fine Hair Sieve, (yow
may beat the Brick and the Chalk in a Morter,
before you fift it ) boil altogether in a Pipkin,
or other Veffel, about a quarter of an hour, ftir-
ring it all the while with an Iron or a piece of
Lath or fuch like, then take it of, and let it
tand 4 or § Minutes, and ’tis fit for ufe.

Note, That the Bricks that are to be Cemen-
ted with this kind of Cement, muft be made hot
by the Fire before you ipread the €ement on
them, and then rub them to and fro on one ano-
ther, as Joiners do, when they Glew two Boards
together.

EI NTIS
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Mechanick Dyalling.

Lol

Defeription of Dyalling.
%, Yalling originally is a Mathematical Sci-
R ence, attained by the Philofophical
¥ contemplation of the Motion of the
> Sun, the Motion of the Shadow, the
Confhtutlon of the Sphere, the Scituation of
Planes, and the Confideration of Lines,

Explanation.

HE Motion of the Sun is reguler, it moving
in equal Space in equal Time ; But the Mo-
on of the Shadow irregular, in all parts of the
Earth, unlefs under the two Poles, and that more
or lefs according to the Conftitution of the Sphere
and Scituation of the Plane. And therefore Scien-
tifick Dyalifts by the Geometrick Confiderations
of Lines, have found out Rules, to mark out the
irregular Motion of the Shadow in all Latitudes,
and on all Planes, to Comply with the regular Mo-
tion of the Sun. And thefe Rules of adjufting the
Motion of the Shadow to the Motion of the Sun,
may be called Sciesnifick Dyalling.

But though we may juftly account Dyaling ori-
ginally a Science, yet fuch have been the Generofity
of many of its ftudious Contemplators, that they
have communicated their acquired Rules ; where-
by it is now become to many of the Ingenious no
more difficult than an 4r#, and by many late Au-

ua2 thers
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thors {o Intituled : Nay more, by this {mall Trea-
tife it will fcarce be accounted more thana Maenzal
Operation y, for; though (hithertoyall the Authors
I have met with feem to pre-fuppofe their Reader
to underftand Geomeffry, and the Projelting of the
Sphere already, or elfe endeavour in their Works
to make him underftand them, as if they were ab-
folutely neceflary to be known by every one that
would make a Dyal, when as in truth, (the Con-
templative pains of others aforefaid of confidercd)
they are not; but indeed are only ufeful to thofe
that would know the reafon of Dyalling. Thus
they do not only difcourage young beginners, but
alfo difappoint many Gentlemen and others, that
would willingly either make them themfelves, or
{et their Workmen about them, if they knew how
to make them.

This little Piece I have therefore compofed for
the help of thofe who underftand neither the Pro-
jection of the Sphere, or Geometrical Operations: Only,
if they know how to draw a ftraight Line between
two points by the fide of a Ruler, defcribea Cir-
cle with a pair of Compalfles, ere¢t a Perpendicu-
lar and draw one Line parallel to another, they
may know how to draw a Dyal forany given Plane,
however {cituated in any Latitude. :

But perhaps thefe two laft Jittle Tricks are not
known to all new beginners, therefore Fhall (hew
them. Firft,

How to erect a Perpendicular. For Example, in Fig. 1.

Upon the Line A B, you would ere&t a Perpendi-
cular to the Point C: Place one Foot of your Com-
pafles upon the point C, and open the other to
what diftance you pleafe: For Example, to the
point A, make there a mark; then keeping the
firft Foot ftill inC, turn the other Foot towards B,

and make there another mark ; then open your
' Com-
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Compafles wider, fuppofe to the length A B, and

placing one Foot in the point
A, with the other Foot de-
fcribe a fmall Arch over the
pointC, and removing, the
Foot of your Compafles to
the point B, withthe other
Foot defcribe another fmall
Arch, to cut the firft Arch,
as at D. Then lay your
ftraight Ruler to the point
where the two fimall Arches
cut each other, and upon
the point C, and by the fide
of the Ruler draw the Line
C D, which fhall bea Per-
pendicular to the Line A B.

Another way with once opening
the Compalfes, as by Fig. 2.

Draw the Line AB, and
place one Foot of your Com-
pafles upon the point you
would have the Perpendicu-
lar ereted, as at the Point
C, and with the other Foot
defcribe the Semi-circle A
ab B, then placing one foot
in B, extend the other foot

to b, in the Semi-circle; and keeping that Foot
in b, extend the other Foot to D, and make there
a fmall Arch: Then remove one Foot of your
Compafles to A, and extend the other Foot to &
in the Semi-circle, and keeping that Footin #, ex-
tend the other to D, and make there another fmail
Axch, to cut the firft fimall Arch and laying a
ftraight Ruler to the point where thefe two fiall
Arches cut each other, and uporn the point G, draw

by
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by the fide of the Ruler the Line C D, which Ihall
be pe1pend1cular to the Line A B,

o ercé? P Perpem]zcmar upon the cml of a Liney
: as by Fig. 3.

On the pomt B, at one end of the Line A B,
place one Foot of your- Compafles in the point B,
and extend the other on the Line towards A, asto
&4, and with it defcribe the Arch 44 C ‘then pla-
cing one Footin b, extend the other tos in the
Arch, and make there a mark 5 Divide with your
Compaﬂes the Arch b # into two equal parts, and
keeping the Feet of your Compafles at that diftance,
meafure in the Arch from«toC, then drawa
ftraight Line from the point C to the end of the
Line B, and that ftraight Line fhall'be Perpendlcu-
far to the end of the Line A B,

To draw & Line Paralle] to another Line, «s by Fig, 4.

- Ewxample. 1f youwould draw a'Line parallel to
the Line A B, open your Compafles to the diftance
you intend the Lines fhall ftand off each other,
and placing one Foot fucceflively near each end, de-
feribe with other Foot the fmall Arches CD; laya
ftraight Ruler to the top of thefe Arches, and draw
a Line by the fide of i it and that Lme fhall be pa-
rallel to the Line AB.

Definitions.

Dyal Plane is that Flat whereon a D wl 1S in=
tended to be projected.
* Of Dyal Planes fome be Diredt, Others Declmeu,
others Oblique.
. Of Direit Planes there are five forts.
Y. The Horizontal whofe Plane lies flat, and is
yarallel to the Horizem, beholding the Zenith.
© 2. The Sdurh Eretl, whofe Plane ﬁands upright,
and dire@ly beholds the Seuth,
3. The



MECHANICK DYALLING. 31%

3. The North Erect, whofe Plane ftands ups
nght, and dire&tly beholds the Novzh.

4. The Eaf Erest, whofe Plane ftands up<
rlght, and dire&ly beholds the Eaft.

5. The Weft Erect, whofe Plane ftands upnght
and direcly beholds the Wef.

- Of Decliners there areinfinite ; and yet may be
rediced into thefe two Kinds.

* 1. The South Ereét Plane, declining more or
lefs towards the Eaf or Wejf
- 2. The North Erect Plane, declmmg more of
iefs towards the Eq4f or We/}

Of Obligae Planes fome are Direct other Declmmg,
and are of four forts. -

- Direct Inclining Planes, which lean towards
you, and lie dire&tly in the Eaff, Weft , North, or
South quarters of Heaven,

2. Direct Reclinig Planes, which lean from you,
and lie dire@tly inthe Eaff, Weft, North or Somth
quarters of Heaven.

3. Inclining Declining Planes, which lean to-
wards you, but lie not dire&ly in the Eaff, Weft,
North, or South quarters of Heaven ; Butdecline
more or lefs from the North or Soutb, ’ towards the
Eaft or Weft. .

4+ Reclmmg Derlmmg Planes, which lean from
you, but lie not directly in the Eaff, Weft, North
or South quarters of Heaven; But Decline more
or lefs from the North or Soutb towards the Esff
or Weft.

If the Scituation of the Planc be ot given, you
muft feek it : For, there are feveral ways how to
know thefe feveral kinds of Plases ufed amang
Artifts; But the readieft and eafieft is by an Inftu-
ment called a Declmatary., fitted to the variation
of your Place: Andif it be truly made, youmay
as fafely rcly upon it as any other.

U 2 OPE-
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OPERARTIONI L
Tbe Defeription of the Clinatory.

T HE Clinatory is made of a fquare Board,
ABCD, of agood thicknefs, and the lar-
ger the better; between two of the fides is de-
fcribed on the Center A, a Quadrantas EF divided
1nt6 go equal parts or degrees, which are figured
with 10, 20, 30t0 9035 and then back again with
the Complementsof the fame Numbets to 9o : Be-
tween the Limb and the two Semi-diameters is
made a round Box, into which a Magnetical Needle
Is fitted ; and a Card of the Nautical . Compafs,
divided into four nineties, beginning their Num-
bers at the Eaft Weft Northand South points of the
Compafs, from which points the oppofite fides of
the Clinatory receives their Names of Eaft, e/,
Northand South. - : T

But Nore, That the North point of the Card
mult be placed fo many degrees towards the Eaf
or #%ft fides of the Clinatory, as the Needle varigs
fron: the true North point of the World, in the
place where you make your Dyal; which your
Workman that makes your Clinatory will know
how to fit.

Upon the Center A, whereon the Quadrant
was defcribed, isfaftneda Plumb-line, having a
Plummet of Lead or Brafsfaftned to theend of it,
which Plumb-line is of fuch lengththat the Plum-
met may fall juft into the Groove G H, below the
Quadrant, which is for that purpofe made of fuch
adepth, that the Plummet may ride freely within
it, without ftopping at the fides of it, See she Fia
gure annexed. i

With
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With this Clinatory you may examine the {ci-

/

I
tuation of Planes.  Asif your Plane be Horizon-
tal, itis diret: and then for-the true {cituating
your Dyal, you have only the true North and
South Line to find: which is done only by fetting
the Clinatory flat down upon the Plane, and turn-

7

ing it towards the right or left hand, till you can-

bring the North poiiit of theNeedle to hang juft
over the Flower-de-luce; for'then if you drawa
Line by either of the {ides parallel to the Needle,
that Line fhall be a North and South Line.

If your Plane either Recline or Incline, apply
ore of the fides of your Clinatory parallel to one

of
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of the Semi-diamcters of the Quadrant to the
Plane, in fuch fort that the Plumb-line hanging at
liberty, may fall upon the Circumference of the
Quadrant, for then the number of degrees of the
Quadrant comprehended between the fide of the
Quadrant parallel to the Plane, and the Plumb-line
fhall be the number of degrees for Reclination, if
the Center of the Quadrant points upwards; or
Inclination, if the Center points downwards.

If your Reclining or Inclining Plane decline,
draw upon it a Line parallel to the Horizon,
which you may do by applying the Back-fide of
the Clinatory, and raifing or deprefling the Cen-
ter of the Quadrant, till the Plumb-line hang juft
upon one of the Semi-diameters, for then youmay
by the upper-fide of the Clinatory draw an Ho-
rizontal Line if the Plane Incline, or by the un-
der-fide, if it Recline. If it neither Incline or
Recline, you may draw a Horizontal Line both by
the upper and under fides of the Clinatory - Ha-
ving drawn the Horizontal Line, apply the North
fide of the Clinatory to it, and if the North end
of the Needle points directly towards the Plane,
it is then a South Plane. If the North . point of
the Needle points direcly from the Plane, itisa
North Plane : But if it.points - towards the EafZ,
itisan Eaf Plane: If towards the Weft, a Weft
Plane. If it do not point direétly either Eaft,
Weft, North, or South, then fo many degrees as
the Needle declines from any of thefe four points
to any of - the other of thefe four points, {0 many
degrees is the Declination of the Plane.

You may find a Meridian Linc another way ;
thus, If the Sun fhine jult at Noon, hold up a
Plumb-line fo as the fhadow of it may fall upon
your Plane, and that fhadow fhall bea Meridian

Line.

O PE
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OPERAT. IL
To deferibe @ Dyal upon a Horizontal Plane.

Flrﬁ draw a North and South Line (which is
called a Mertdian Line) through thej middle
of the Plane; Thus Set your Declinarory flat up-
onthe Plane, and turn it too and fro till the
Needle hang precifely over the Meridian Line of
the Declinatory 5 then by the fide of the Declinatory
parallel to its Aeridian Line, draw a ftraight Line
on the Plane, and if that ftraight Line Be in the
middle of the Plane, it fhall be the Meridian Line,
whithout more ado : But if itbenot in the middle
of the-Plane, you muft draw a Line parallel to it,
through the middle of the Plane for the Meridizn
Line, or'twelve a Clock Line: And it fhall be the
Meridian Line, and alfo be the Subftilar Line, then
draw another-ftraight Line through th - middle of
this Line, tocut it at right Angles for the VIa
Clock Lines y and where thefe two Lines cut one
another make your Center, whereon you deferibe
a Circle on your Plane as large as you can, which
by the Meridjan Line, and the Linedrawn at right
Angles with it will be divided into four Qua-
drantsy one of the Quadrants divide into 9o de-
grees thus, keeping your Compafles at the fame
width they were at when you defcribed the Qua-
drant, place one Foot in the twelve a Clock Line,
and extend the other in the Cuadrant, and make
in the @aadrant a mark with it, fo fhall you have
the fixtieth degree marked out: Then place one
Foot of your Compafles in the fix a Clock Line, and
extend the other in the Quadrant, and make in the
Quadrans another mark with it ; {o thall that Qua-
drant be divided ‘into three equal parts, each of
theft three equal parts contains 30 Degrees : Then
with your Compafles divide one of thefe three

cqual
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equal parts into three parts, and transfer that di-
ftance tothe other two third parts of the Quadrant,
fo fhall the whole Quadrant be divided into nine
equal parts. Then divide one of thefe nine e-
qual parts into two equal parts, and transfer that
diftance to the other eight equal parts, {o fhall the
Quadrant be divided into Eighteen equal parts.
"Then divide one of thefe Eighteen equal parts
into five equal parts, and transfer that diftance to
the other Seventeen equal parts, fo fhall the whole
Quadrant be divided mnto 9o equal parts, Each
of thefe 9o equal parts are called Degrees.

Note, That you may in fmall Quadrants divide
truer and with lefs trouble with Steel Dividers,
(which open or clofe with a Screw for that pur-
pofe,) then you can with Compalfles.

In this Quadrant (thus divided) count from the
Subftilar or Meridian Line the Elevation of the
Pole, thatis, the number of Degrees that the Pole
of the World is elevated above the Hrizon of
your Place, and draw a Line from the Center
through that number of Degrees for the Stilar
Line. Then on the Subfilar Line chofe a point
(where you pleafe) and through that point draw
a Line at right Angles to the Subffilar Line as long
as you can, for the Line of Contingence, and from
that point in the Subftilar Line meafure the neareft
diftance any part of the Stilar Line hathto that
point 3 and keeping one Foot of your Compafles
ftill in that point, fet of thatdiftancein the Sub-
filar Line, and at that diftance defcribe againft
the ‘Line of Contingence a Semi-circle, which di-
vide from either fide the Meridianor Subftilar Line
into fix equal parts thus; Draw aline through
the Center of this Semi-circle parallel to the Lime
of Contingence, which fhall be the Diametral Line,
and fhall devide this Semi-circle into two Qra-

drants , one on one fide the § ubftiler Line, and the.
Ha=
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Quadrant on the other fide the Swhftiler Line: then
keeping your Compafles at the fame diftance they
were 2t when you defcribed the Semi-circle, place
one Foot firft on one fide the Diametral Line at the
Interfection of itand the Semi-circle, and then on
the other fide, at the Interfection of it dnd the
Seri-circle, and extend the other in the Semi-
circle, and make marks in the Semi-circle on ei-
ther fide the Subfilar Line; then place one Foot
of your Compafles at the Interfection of the Semi-
circle and the Swhfslar Line, and turn the other
Foot about on either fide the Semi-circle and
make marks in the Semi-circle, {fo fhall the Semi-
circle be divided into fix equal parts ; Divide one
of thef¢ equal parts into two equal parts, and
transfer that diftance to the other five equal parts,
fo fhall the whole Semi-circle be divided into
twelve equal parts. Thefe twelve Divifionsare to-
defcribe the twelve Hours of the Day, between
fix a Clock in the Morning; and {ix a Clock at
Night.. . : .

If you will have half Hours, you may divide
each of thefe twelveinto two equal parts, asbe-
fore: If you will have Quarters you may divide
each of thefe twenty four into two equal parts
more, as before.

For thus proportioning the Divifions in the
Semi-circle, you may proportion the Divifions
and Sub-divi-fions of Hours upon the Dyal Plane ;
for a ftraight Ruler laid upon each of thefe Divi-
fions, and on the Center of this Semi-circle, fhall
fhew on the Line of Contingence the feveral Diftan-
cesof all the Hours and parts of Hours on the
Dyal Plane. And ftraight Lines drawn from the
Centér of the Dyal Plane, through the feveral
Divifions on the Line of Contingence fhall be the
feveral Hour Lines and parts on the Dysl Plane.

But
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But an Horizowral Dyal in our Latitude will ad-
admit of four Hours more, wiz. V, IV, in the
Morning, and VII, VIII, in the Evening. There-
fore in the Circle defcribed on the Center of the
Dyal Plane transfer the diftance between Vland V,
and VI and IV,, on the other fidethe fix a Clock
Line ; and transfer the Diftances between VI and
VII, and VIand VIII on the other fide the oppo-
fite fixa Clock Hour Line, and from the Center of
the Dyal Plane draw Lines through thofe . transfer-
red Diftances for the Hour Lines before' and after
VL S

Then ‘mark your Hour Lines with their refpe-
&ive numbers. The Subgilar Line in this Dyal (as
aforefaid) is XII, from thence towards the right
hand mark every fucceflive Hour Line with1, 11,
III, & and from XII towards the left hand with
XL, X, IX, &e. '

The Stile muft be erected perpendicularly over
the Subftilar Line, {oas to make an. Angle with
the Dyal Plane equal to the Elevatioa of the Pole of
your Place, - } R

Example.

You would draw a Dyal upon a Horizontal Plane
here at London;, Firft draw the Meridian (or North
and South Line) as XII' B, and crof§ it in the mid-
dle with another Line at right Angles, as VI, VI,
which isan Eaft and Weft Line ; where thefe two
Lines cut each other as at A, make the Center,
whereon defcribe the Semi-circle B, VI, VI; but
one of - the Quadrants, viz. the Quadrans from XII
to VI, towards the right hand yon muft divide in-
to 9o equal parts (as you were taught in Fol 2.}
and at 515 degrees (which is Londons Latitude)
make a mark, and layinga ftraight Ruler to the
Center of the-Plane, and to this-mark draw a Line

by the fide of it for the Stilar Line, Then on the
‘ Subftilar
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Subftilar Line chufea point asat C, and thro’ that
point draw a Line as long as you cun perpendicular
to the Eaft and Weft Line VI, VL. as E F, (which
is called the Contingent Line) where this Contingent
Line cuts the Subjtilar Line place one Foot of your
Compafles, and from thence meafure the fhorteft
Diftance between the point C and the Stilar Line.
And keeping one Foot of your Compalles {till in
the point C, fet off the fhorteft diftance between
the point C, and the Stilar Line on the Subftilar
Line, as at D3 which point D fhall be a Center,
whereon with your Compafles at the fame width
you muft defcribe a Semi-circle to reprefent a
Semi-circle of the Eguinoétial. This Semi-circle
'divide into fix equal parts (as you were taught Fol.
13.) tocachof which equal parts, and to the Center
the Equinoflial Semi-circle lay a ftraight Ruler,
and where the ftraight Ruler cuts the Line of Con-
tingence make marks in the Line of Contingence.
Then lay the ftraight Ruler to the Semi-circle of
the Dyal Plane, and to each of the marksin the
Line of Contingence, and by the fide of it draw
twelve ftraight Lines for the twelve Fore and
Afternoon Hour Lines, wiz. from VI in the Mor-
ning to VI inthe Evening. Thenin the Quadrant
VI B, meafure the diftance between the VIa Clock
Hour Line, and the V a Clock Hour Line, and
transfer the fame diftances from the VIa Clock
Line to VII, and V on both fides the VI a Clock
Hour Lines, and through thofe diftances draw
from the Center of the Plane the VIl and V a Clock
Hour Lines, and meafure the diftance between the
VI a Clock Hour Line and the 1V a Clock Hour
Line, and tranfer the fame diftance from the VEa
Clock Line to VIII and IV, and through thofe dift-
ftances draw from the Center of the Plane the
VIII a Clock and IV a Clock Hour Lines.
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f ~yoﬁ will have the half Hours and quarter
Hours, or any other divifion of Hours, youmuft

“divide each fix Divifionsof the Equinogtial into o

many parts as you intend, and by a ftraight Ru-

" ler laid to the Center of the Equinoctial, and thofe

divifions in the Eguinoctial Circle make marks in
the Line of Contingence, as you did before for the
whole Hour Lines: and Lines drawn from the

. Center of the Plane through thofe marks fhall be

the Sub-divifions of the Hours: But you muft re-
member to make all Sub-divifions fhort Lines, and
near the verge of the Dyal Plane, that you may
the eafier diftinguifh between the whole Hours and
the parts of Hours ; as you may fee in the Figure.

Having drawn the Hour-Lines, fet the Number

~ of each Hour-Line under .it, asyou fee in the Fi-

gure. Yaftof all fita Triangular Iron, whofe an-

~ gular Point being laid to the Centre of the Dyal

Plane
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Plam, one fide muft agreé with the Subfilar Lines
and its other fide with the friler Line; {ois the
8tile made. And this Sr/e you rauft ere@ Perpen-
diculary over the Subffilar Line on the > al Piane,
and there fix it. Then is your Dya/ finifhed.

~ OPERAT. IIL
To deferibe an Ere Dirett South-Dyal.

OU may know an Erelt Direct South-Plane, by
applying the North-fide of the Dec/inatoryto
it; For then, if the North-end of the Needle hang
dxre&ly over the North-point of the Catd in ths
bottom of the Box, it is a South-Plane:, but i* it
hang not direétly over the North-point of the C =<l
it 15 not a Diret Sonth-Plane, but Declineseitier Eu &
or Weft and that contrary to the Pointing ¢ L}'
Needle Eafterly or Wefterly, from the North-
point of the Card: For, if the North-point «f
the Needle points Eafterly, the Plane De lrmesfromm
the South towards the Weft: if it point Wefierly
the Plane Declines from the South towards the Fait.

Youmay know, if the Fl-se be truly Eredt orup-
*1ght by applvmcone of theiides AD or AB to1r;,
for then by holding the Center A upwards fo as
the Plumb-line play free in the Groove, if the Line
falls upon o, orgo, the Plane is upright ; bue, if
it hang upon any ‘of the intermediate Degrees it
is not upright, but Fuclines or Reclines.

I youfind itincline, apply the fide AB to its
and fee what number of Degrees the Plumb-line
falls on, for that number of Decn ees, counted trom
the faid A B, is the number of Decn ees of Ina/mation,

If you find the Plane Reclines, apply thefide AD
toit, and fee What number of Degrees the Plumb-
line falls on, for that number of Degrees Loumed
from the fide AD, is the number of Degrees of
Reclinarion,

X The’s
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Thefe Rules being well underftood, may ferve
you to find the {cituation of all other fort of Planes.

But for the making a Dya/ on this Plﬂne, youmuft
firlt draw a Merzn’mn Lipe through the middle of
the Plane , by applying a Plumb-line to the middle .
of it, till the Plumbet hang quietly before it: for
then, if the Plumb-line be blacked (for a white
Ground, er chalked for a dark Ground) and
’h“med as Carpenters do their Lines. you may
with one ftroke of the ftring on the Plane, de-
{cribe the Aderidian Line, as A XII This Meridian
1sa1f0 the Subfilar line. ’

il

W I IXEXT X IX -

\F 19

Then on the top of this Meidian Line, asat A
draw another Line athwart it, to cutit atright,
Angles, as V1, VI, for an Faftand Weft Line.
At the mecting of thefe two Lines at the top,
make your Center , whereon defcribe a Semi-~
Circle on your Plane, aslarge as youcan, which by
the Meridian Line and the Eaft and Weft Line, will
be divided into two Luadrants. One of thefe Qua-
drants divideinto go Degrees (as you were taught
Fol. 12.)and from the Subffilar Line count the Com-~
plement of the Poles Elevation, Which (here at Lon=
don where the Pole is elevated 514 Degrees, its
Complement to 90) is 38 Degrees, and make -

there
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there a mark, as at E. Then on the Subfilar lime
chufe apoint (where you pleafe) as at F, for the lime -
of Contingence to pafs through ; which Line of Zon=
tingence draw as long as you can, fo as it may cut
the Subftilar Line at right Angles, and from the
point F in the Subftilar line, meafure the fhorteft
diftance between itand the Stilar Line, and keeping
one Foot of your Compafles ftill in the point F,
transfer that diftance into the Subffslar Line asat
G then on the point G defcribe a Semi-Circle of
the Eguinoétial againft the Line of Contingznce, which
Semi-Circle divide into twelve equal parts, (as you
were taught by the Example in the Horigomtal Dyal,
Fol. 13.) and by a ftraight Ruler laid to each of
thefe Divifions, and to the Center of the Semi-
Circle make marks in the Line of Contingence by the
fide of the Ruler; For ftraight Lines drawn from
the Center of the Dya! plane through thefe marks
in the Contingent line fhall be the 12 Hour Lines be-
foreand after Noon.

Then mark your Hour Lines with their refpe-
&ive Numbers s, the Subfflar or Meridian Line is
XII, from thence towards the right hand with I,
I, II[, & and from thence towards the left
hand witha X1, X, IX, &e.

The Stile muft be ereéted perpendicular over the
Subffilar Line, f0 as to make an Angle with the
Dyal Plise equal to the Complement of the Poles
Elewation, viz. 38 5 Degrees.

OPERAT. IV.
To make an Erelt Direlt North Dyal.

"B HE Freét Dire§f North Dyal, Stileand all, is-
made by the fame Rules, changing upwards

for downwards, aud the left fide for the right,
the Ere Direlt South Dyal ismade 5 for if the Ered?
Direct Sewh Dyal be drawn on any tranfparent’
T 2 Plane,
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Plane, ason Glafs, Horn, or anoyled Paper, and
the. Hwizontal Line VI, VI, turned downwards,
and the Line VII-mark’t with V, the Line VIII with
M1, the Line' V with VI, and the Line IIII with
: \'VHI, then have you of ita Nurth Erect Direét Dyal.
-+ All the other Hour Lines in this Dyal are ufe-
Yefs, becaufe the Sun in our Latitude fhines ona
North Face the longeft Day only before VI in the
Morning, and after VI at Night. ,

OPERAT., V.
To defcribe an Ereét Direlt Eaft Dyal,

Aving a Plumb-line a little above the Place

on the Wall where you intend to make your

Dyal, and wait till it hang quietly before the wall:
‘Then if the Line be rubbed with Chalk (like a Car-
penters Line ) you may by holding the Plumbet
¢nd clofe to the wall, and ftraining it pretty {tiff,
ftrike with it a ftraight Line, as Carpenters do:
This Line fhall be a perpendicular, as AB. Then
chufe a convenient point in this Perpendicular, as
at C, for a Center, whereon defcribe an occult
Arch, as DE; This Arch muft contain the number
of Degrees of the Elevation of the Equinoitial,
counted between D and E, which in our Latitade
is 383, or (which isall one) the Complement of
the Poles Elewation. Therefore in a Quadrant of
the fame Radius, with the occult Arch meafure 384
Degrees, and fet them off in the Plane from E to’
D: Then from Dto the Center Cin the Perpendi-
cular, draw the prick’t Line D C this prick’t Line
thall reprefent the Axis of the IWorld. Then crofs this
Line at right Angles with the Line CF, and draw
it from Cto F, fo long as poffibly you can: This
Line fhall be the Comtingent Line. Then chufe a
. point in this Contingent Line, as at VI, draw a Line
through that point at right Angles for the Sub/i-
P ‘ - lﬂ?‘
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lar Line, as G VI H for the Subffilar Line 5 then 63
pen your Compafles to a convenient width, (asto
VIG) and pitching one foot'in the point G; with
the other Foot defcribe a Semi-Circle of the Eqmuia
noliial againft the Line of Comtingence, which:Seé
mi-Circle divide from VI'both ways into fix equal
parts, as you were taught by the Example in the
Horizmsal Dyal; and laying a ftraight Ruler orf
the Center of this Semi-Circle of the Equinoitial,
and to each of thofe equal parts mark on the Con-
tingent Line where the Ruler cuts it, for thofe
marks fhall be . the feveral points. from whence
Lines drawn parallel to the Line CD fhall be the
refpedtive Hour Lines, = = S




203 MECHANIGK DY4LLING.
The reafon why the Comringent Lineis drawnfrom
VI toF, fo much longer than from VIto C is; be-
caufe the Hour Lines from VI towards XII are
more in Number towards Noon, thanthey are
from VI backwrd towards 11JI, for this Dyal will
only fhew the Hours from a little before IV in the
Morning to almoft Noon. For juft at Noon the
shadow-goes off the Plane ; as you may fge, if you
apply a ftraight Rulerto the Center of the equi-
no&i4l Semi-Circle G, and lay it to the point 12
ia the Semi-Circle ; for the ftraight Ruler will then
never ut the Line of Contingence, becaufe the Luie
-f Contimgence is parallel to the line G X1l on the
Fquinoctial Circle, and Lines parallel, though con-
tinued to never fo great a length, never meet. -
To thefe Hour Linres, fet Figures as may be feen
in the Scheme.
The St 1K of this Dyal, as well as of all
~ others, muft ftand parallel to the dxis of the Worid;,
and alfo parallel to the Face of the Plame, and
parallel toall the Hour lines, and ftand directly
over the Subftilar or VIa Clock Hoar line, and that
- fohigh as is the diftance of the Center of the Lquis
" poctial Semi-Circle from the Contingent Line.

OPERAT. VI
To deferibe a Dyal oz an Evedt Dire& Welt Plane.

' N Ere@ Direé&x Weff-Dyal, is the fame in all

, refpedts with an Ere¢t Dire& Eaft-Dyal 5
only as the Eaft-Dyal fhews the Forenoon Hours,
o the Weft thews the Afternoon Hours.

Thus. if you fhould draw the Esf-Dyal on any
tran{parent Plame, ason Glafs, Horn, or oyled
Paper, on the one fide will appearan Es# Dyal, on
the other fide a 77/ ; only the numbers to the Hour
Lines (as was faid before in the Norsh- Dyal,) muft

NG
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“be: changed ; for that which in the Ea/?-DyaZ s XTI,

in the We? muft bel; that which in the Eaf- Dyal

is X, ‘in the et muft be II ; that which in the Eqf

Dyalls IX, inthe e muftbe I, &¢c. The Sule
LIS the ﬁlmc

OPERAT. VIL

" To Defiribea D;al on-an Ere& North, or Exre& South
Plane Declining Eaftwards or W fPawards.

Hefe four Dyals, viz. the Ereli North Decli-
ning. Eaftward:, the Erelt North Declining
Weftsward., the Frect Senth Declining Esftwards, and
the Erct Scuth Declining Weftwrar :ZJ, areall pr Oief‘t-
ed by the fame Rules;, and therefore are in ef-
-fe& but one Dyal dificrently placed, as you fhall fee
hereatter.
- Firft dvaw on your Plagea ftraight ‘Lineto re-
prefent the Hrigen of your plaue, and mark one
end of it W for /#eff, andthe other end E for Zaf.
. Chufe a point in this Horizoutal Line for a Center,
asat A, whercon you may defcribea Circle to
_comprehend all thefe four “wl; Draw a Lineas
MAM perpendicular to the Hurgmrs! Lae WE,
through the Center A fora Mm/ wi Lige and on
that Center defuribe a Circle, which by the two
Lines WA F,and MAMw il be divided into four
Quadrants, which will comprehend the four Dyals a-
forefaid ; forif it be a North Declining Weff you are
todraw, the upper Quadrant to the ieft hand ferves
your purpofe; If a  South dechning Weft, the fame
Lines continued through the Center A into the lo-
wer Quadrant to theugh t Hand ferves your turn 5
if a North Dech ning Eaft, the upper Quadrant £o the
right hand {erves your turn ; or if a South declining
. Eat, the fame Lines continued through the Cernter
_ A into the lower @uadrant to the 1r:tc hand ferves
your turn ; and youmuftdraw the’ Declination, Com-
- Te plement
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plement of the Poles Altitude -, Subftile Stile and Howr
Limesin it but the Hosr Lines muft be differently-
marked as you fhall fee hereafter. 1fhall only give
you an Example of one of thefe Dyals, viz: A
8outh Declining Eaft, :

M

L

-y I (729 T

"~ We will fuppofe you are to draw a Dyal that
declinesfrom the South 50 Degrees towards the Eaf 3
here being but one Dyal, you need defcribe but
one.Quadrant of a Circle. Set off in the lower Qua-
drant W A M sodegrees from the Meridiar Line
M towards W, and from the Center A drawa
ftraight Line through that markin the Quadrant as
D A, which may be called the Line of Declination 5
then fet off from the Meridian Line the Complement
of the Poles Elevation, whichin our Latitude is
38 + degrees, and there draw another Ling from
the Center as A P, which we will call the Poler 'll:éne.

C 9t}
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"Fhen take in the Horizontal Line a convenient. por=
tion of the Quadrant, as AB, and from the point B
draw a Line parallel to the Mer iiaw Lme A M, and
continue that Line till it interfe& the .Polar Line,
as at P, from which Point P draw a Line parallel to
W A, as P C: Then meafure the diftance of AB
in the Horizontal Line, aud fet off that diftance in
the Line of Declinatzon, asfrom A to D, and from
that point of diftance draw a Line parallel to the
Meridian A M through the Horizontal LineatR and
through the Point D and continue it through the
Line P C, as at S ; then laying a ftraight Ruler to
the Center A and the Inter{eétion of the line P C,
atSdraw the Line A S for the Sx4ile : Then upon
the point S ereét a Line percendicularly as ST g
Then meafure the diftance becween R and D, and
{fet that diftance off from S to T, and from the Cen-
ter to the point T draw the Line AT for the Stile
or Gunomon 5 and the Triangle S AT made of Iron or
Brafs, and ereted perpendicularly over the Sué-
ftle S A, fhall by itsupper fide TA, caft a fhadow
upon the Hour of the day. Butyou will fay, the
Hour Lines muft be drawn firft: It is true ; There-
~fore to draw them you muft chufe a point in the
Subftile Line where you think good, and throughit
draw the Line F F as long as you can for the Line
of Contingence 5 then with your Compafles take the
diftance between this point and the Stile, and trans-
fer that diftance below the Line of Contingence on
the Subftile as at &, and with your Compafles at
that diftance defcribe on the Center £ a Circle to
reprefent the Equinoltials then (as you weré
taught in the Example of the Horizontal Dyal) di-
vide the Semi-Circle of the Equinoétial into twelve
equal parts, beginning at the point in the Equinocti-
al Circle, where a ftraight Line drawn from the
Center of it to the, Interfe@tion of the Line of
Gontingence with the Meridian Line cuts the JFgui=
S ‘ noctial
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noltial Line, as here at the Point G 5 then lay- a
ftraight Ruler to the Center of the Equmsétis! Cir-
cle and to every one of the Divifions in the Semi-
cle, and mark where the ftraight Ruler cuts the
Contingent Lune 5 for ftraight Lines drawn from the
Center A of the Dyal tothofe feveral marks on the
Contingent Line, fhall be the Howr Lsnesy and muft
be numbred from the Noon Line or Meridizn A M
backwards, as X1I, XI, X, IX, & towards the
left hand.  Sois your Dyal finifhed.

~ Thjs Dyal drawn on any tranfparent matter, as
Horn, Glafs, or an oyled Paper, fhall on the c.ther
fide the tranfparent matter become a Sourh Dezlj-
ning Weft (Srsle and all) but then the I a Clock Hour
Line muft be marked II. the XII, XII, the Xl a
Clock Hour Line, I, X, 1, IX, III, .

If you project it a new, youmuft defcribe the
Quadrans MW on the other {ide the Meridian Line,
on the Center A fromMto E, and then count,
(as before) the Declimation, Altitudeof the Pole, Sib-
ftiley, and Stilein the Quadrant, beginning at M to-
wards E, and work in all refpecs as with the South
Declining Eaff 5 only number this Soush Declining
Weft as in the foregoing Paragraph.

If you projecta North Declimug Eaff, you muft
deferibe the Quadrant above the Horizontal Line

~from M upwards, towards E onyour right hand
and count (as before) the Declination, Altitude, Com-
plement (_)f the Pole s Subftile and Stile from the me-
ridian Line, and work as with the South Declining
Eaft : It.umuft be numbred from the Meridian Line
M towards the right hand with X1, X, IX, VIIL, .

If this Dyal were drawn on tranfparent matter,
the other fide would. thew a North Declining Weft -
Butif you will project it anew, you muft defcribe
the Quadrant above the Horizontal Line, from M
wpwards towards W,..and count from the Meridian

Line AM the Declinatim, Complement, Altitude of
‘ : ‘ the
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- the Pole, Subftile and Stile, and work with them {in
all refpeds ) as with the Scuth Declining Eaff5 Bit
‘then the XI a-Clock Hour Line muft be marked I,
the X, II; theIX, III, & - o

"OPERAT. VIL
To draw a Dyal on an Eaft or Weft Plane Reclining

or Inclining. :

Rawa ftraight Line parallel to the Horizon, to
reprefent the Meridian, or XII a Clock Line

-and mark one end N, the other S; chufe 4 point
in this Line, as at Afor a-Center: Then if Your
Plane be an Eafl, or a Weft Incliner, letfall a Per-
pendicular -upon this Center, (-thatis; the Per-
pendicular muft ftand above the Meridian Line NS)
as A E, and upon the Center A defcribe a Semi-
Circle above the Meridian Line N S; But if your
Plane be an Eaft Incliner, or a Weft Recliner, - Jet
fall a Perpendicular from the Center A under-the
Meridian Line, and upon the Center A-defcribe
a Semi-Circle under the Meridian Line. - 1f your
Plane bea Weft Inclmer 5 work ( as fhall be taught )
.in the Quadrant on the left hand above the Meridian
Line. If anEaft Recliner, in the Quadrant on the
‘right handabove the Meridian Line. If it bea Weft
Reclinet, work in the Quadran: on the left-hand
under the Meridian. If an Eaft Incliger, in the
‘Quadrant under the Meridian Line the right hand.

For Example, An Eaft Dyal Reclining 43 Degrees,

You would draw.a Dyal on an Eaff Plene Reclisie
wing 45 Degrees: Therefore in the Quadrant on
the right hand above the Aderidian Line, fet off
“from the Perpendicular A E 45 Degrees on the
LQpedrant for the Reclination of the Plane 5 andfet
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off alfo in the Quadrant 38 § Degrees from the Per=
pendicular for the Complement of the Poles Elevation,
and at thefe fettings off make marks in the Qua-
drant 5 Then lay a ftraighs Ruler to the Center A,
and to the marks in the Quadrant, and draw ftraight
Lines through them from the Center. Then chufe
in the Meridian Line N'S a convenient point as at
B, and through that point draw a Line parallel to
the perpendicular A E, which will Interfe& the
Line drawn for the Complement of the Poles Ele~
wation A P in P; from which point P, draw a Line
parallel to the Meridian Line NS, to cut the Per«
pendicular A E in C. and alfo the Line of Obli-
quity A O in O. Then meafure the length A O,
and fet off that length in the Perpendicular
ACE from A toE, and draw the LineEG pa-
rallel to the Meridian Line N'S which will cut
the Line BP prolongedin G. Meafure alfo the
length of CO, and fet that length off from
A to Qon the Line of Obliquity AO, and draw
the Line Q R parallel to the Perpendicular A CE.
Then meafure the diftance of AR, and upon the
Line GP B, fetit off from G to S; and laying a
ftraight Ruler to the point S and the Center A,
draw by the fide of it the Line A S, for the
Subfile Line. Then meafure the length of Q R,
and from S raife a Perpendicular, and in that Per-
peadicular, fet that length off fromSto T ; and
Jaying a ftraight Ruler to the Center A and the
point T, draw the Line A T for the Stilar Line,
which Stilar Line being Perpendicular ereéted over
the Subffilar Line A'S, will ftand parallel to the
Axisof the World, and caft its fhadow on the Hour
of the Day. .

To
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s

~“To draw the Hour Lines on this Plane, you:
muft ( as you have feveral times ‘before, been di-.
refted ) chufe a point in the Subfilar Line and.
through that point draw atright Angles with the-
SubfFilar Line, the Line of Comiingence {0 long as you
can : Then meafure the fhorteft diftance between
that Point and the Stilar Line, and transfer that.
diftance below the Line of Comsingence in the Subfti-
lar Line, asat /&, and with your Compafles at that
diftance, defcribe againftthe Line of Contingence-
the Equinodial Circle ; then. divide.the Semi-.
circle of the Equinoflial next the Line of Conringence
into twelve equal parts, as you have formerly been
taught, beginning at the Pointin the Eguincéiial
Cirele, where a ftraight Line drawn from the Center
of it to the Interfedtion of the Line of Comimgence .

with
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withthe Meridian Line NS cuts the Equinotial Cirele
as here at the point D; Then lay a itraight Ruler
to the Center of the EquinoctialCircle, and to every
oneof the Divifions in the Equmcdial Semi-Circle,
and mark where the ftraight Ruler cuts the Con-
¢ingent Line ; for ftraight Lines drawn from the -
Center A of the Dyal. through thefe feveral marks
in‘the Contingent Line fhall be the Hour Lines and -
muft be numbred from the Meridian or Noon-Line
N S, which is the XII a Clock Line upwards, with
XL X, 1X, VIII, &c. The Center of this Dyal
muft.ftand downward. '

Tfthis Dyal were turned with its Center up- -
wards, it would (hew a W Inclining 45 degrees, on- -
ly the numbers to the Hour Lines muft be changed ; -
for to XI youmuftfet I, to X, II, to IX, III, e
and the Swbffile over which the Stile muft ftand,
muft be placed inthe Semi-circle (at firft deferibed)
as much to the right hand the perpendicular A E,
as it doth on the left hand. :

If this Dyal were drawn on Glafs, or Horn, or
an oyled Paper, and you turn the Msridiax Line N §
upwards the back fide thall be an Esf- Inclining 45
degrees, and the Hour Lines muit be numbred as
they areon the Ecff Reclining ; But the Subitile over
which the Stile muft ftand muft be placed in the
Semi-circle (at firftdefcribed) as much to the left
hand the perpendiculer A E, as it s on the cyled
Paper’to the right hand, -

If you turn the Meridiaz Line N S downwards,
the back(ide thall bea 774 Reclmer 45 Degrees, and
the Hour Lides muft be numbred from the XI a
Clock liite upwads, with1, II, III, ¢

You muit Note that all the Hour-Lines of the
Day will nor be defcribed in this fingle Quadrant,
nor does the Quadrant atall relate to the Hour Lines
but is defcribed only for fetting off’ the Comsplemens -
of the Poles Elevation and Reclination of the Pl;;ﬁxe,

A that
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that by working (as hath been fhewn) you may
find the place of the Subftilar Line, and the An-
gle the Stile makes with it ; for having the Subfti-
lar Line, you know how to draw the Line of Coz-
tingence, and to defcribe the Equinotlaal Circle, by
w h1ch all the Hours are defcribed on the Plane.

Zo dmw a Dyal ez a Dire¢t South or North Planc
Inclining or R.echmug

Dirclt Reclining ot Inclining Dyals are the famc
with Ereét Dir ect Dyals that are made for the La~
titude of fome other Places:; the Latitude of
whi h r’laces are either more then the Latitude of
your place, if the Plane Recline, or lefs, if it In-
¢lines 5 and that in fuch a proportion as thc Archof
Reclination o [nclination is,

Thus a Direét South Dyal Reclmmg 10 degrecs
in London’s Latitude, (wiz. §14 degrees) isan
Ere& Dire& South Dyal made for the Latitude of
61 ; degrees. Anda Dn ect South Dyal Inclining
10 in the Latitude of §1 3 is an Eveét Direct South
Dyal in the Latitude of 41 4 degrees, and is ta
be made according to the Direction given in
Operar. 111.

OPERAT. IX

7o draw a Dyal on @ South ¢» North Inclining De-
clining, or Reclining Declining Plane.

Hefe four forts of Dyals, wi. the South In-
clining Declining, and South Reclining De-
clining, and North Inclining Declining, and South
Reclining Declining areall projef%d by the fame
Rules ; and theretore are in effe@ but one Dyal
differently placed, as you fhall fee hereafter,

Firft,
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Firft, draw on your Planeaftraight Line paralle}
t0 the Horizon, and mark one end W for g, and’
the other E for Eaff. On South Incliners and Re=
cliners, E on the right hand, and W on the left ;
‘on North Incliners and Recliners E on the léft
and W on the right. Chufe a point in this Horizon-
tal Line for a Center, as at A ; through this point
A draw a Line perpendicular to the Horizon, and
on this point (asona Center) defcribea Semi-Cir-
cle, one Quadrant above, and another below the Ho-
rizontal Lines, (though for this Example I defcribe
but one.) Thenif the Plane refpe the South, fet
oft in the lower Quadrant from the perpendicular,
the Declination, the Inclination, or the Reclina-
‘tion, and the Complement of the Alrirmde of the
Pole ; and thro’ thefe feveral fettings off in the
Quadrant, draw ftraight Lines from the Center A,
then take in the Horizontal line towards the Semi--
circle, a convenient diftance from the Center A,
as B, and through the point Bdraw a ftraight Line
parallel to the Perpendicular, and prolong it thro®
the Polar line, as BP; thro’ the point P draw a
Line parallel to the Horizomtal line, as FC ; this
line will cut the Line of Obliquity in the point O,
then meafure the diftance of A O, and fet off
thatdiftance on the Perpendicular from A to F,
and through the point F draw a ftraight line pa-
rallel to the Hwizontalline, as F G, for the Hori-
zomtal Interfection.  Then meafire the diftance of
€ O, and fet off that diftance on the Perpendicular-
from AtoL; from the point L draw the line
L D parallel to the Horizontal line, to cut the line
of Declimation 1u the point D.  Then meafure the
diftance of A B, and fet off’ that diftance in the
Line of Declination from A to E 3 and from the’
point E, draw aftraight line parailel to the Hori-
gomtal line W E, to cut the Perpendicular in the
point K. Meafure the diftance of EK, and fet

ol
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fet off that diftance on the other fide the Perpen-
dicular in the Horizontal Interfeétion, fromF to Hy
and from the point H draw H N parallel to the
Perpendicular to eut the Horizontal Line in thg

point N,
‘ /
S
: M
p ot

Ther to find the Meridianline, Subffiile and Stile
do thus. If your Plane be a Southern Incliner, or a.
Norbern Recliner, meafure the diftance of LD, and
and fet off that diftance in the Horizontal Interfecti-
on fromFtoM, and throughthe point M draw
the line A M for the Meridian line.  Then add the
diftance of AL to A K, thus: Meafuré the di-
ftance of ‘A L, and place one Foot of your.Com=
pafles in the point Kin the Perpendicular line, and
extend the other to X, and meafuring the di-
ftance of A X, fetit offin the line of Obliguity from,
A to Q ; and from the point Q draw the line QR .
parallel to the Perpendicular, and cutting the Ho-.
rizontal line in the point R. Then meafure the
diftance of AR, and fet off that diftance from H

i X 15

[k
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in the Horizont 2] Interfeétion to S on the line H N,
and to the point § draw the line A S for the Sub-
file.  Then meafure the diftance of Q R, and fet
off that diftance perpendicularly from the point
S to T; and laftly, from the point A draw
the ftraight line AT for the Srilar line, which
Stilar line being perpendicularly -ereted over the
Subftilor line A'S, will ftand parallel to the Axis of
zhe World, and caft its fhadow on the Hour of the
Day. ‘ '

But if the Plane be a Southern Recliner, or North-
ern Inelinor, meafure (asbefore) the diftamce of
L 1, and (as before you were direéted) to fet it off
trom F in the Horizonis) Interfection on the right
hand the perpendicnlar line: So now, fet that
diitance from F to == in the Horizontal Interfe&ion
on the left hand in the Perpendicular line, and
draw the line A w for the Meridian Line. Then
as before you were direfled, toadd ALto AK;
So now, fubftra& the diftancc of A Lfrom A K,
and the remainder will be L K¢ Set therefore the
diftance of L B from A to ¢ in the fame line of
Obliguity, and from the point g draw the line ¢ »
parallel to the perpendicular. Meafure then the
diftance of A, and fet of that diftance in the
line H N, from H tos for the Subfilar line 5 then
erect on the point sa perpendicular, and on that
Perpendicular fet off from s to # the diftance of 47 =
And laftly, from A draw the Line-A s for the Szs-
lar Linc. . -

- If K. falls upon L the Plane is parallel to the Axis
of the World, and the Dyal drawn upon it will
have no Center; But s will fall upon H, and AH
(or A ) will be the Subftile: o

Ifhall give you two Examples of thefe Rules ¢
Oneof aDyal witha Center, and the otherofa
Dyal withouca Center,  And firft;

OPE.
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OPERAT. X

How vo draw a Dyal with 4 Center, Declining 29
Degrees, and Inclining 30 Degrees.

5=

. RS N
. N
~ N
~ R
B 4
h

A

XS

p X XL XE N W

: HAving by the foregoing Precepts of the laft
Operat, found the Subfile, Stile and Meria
dian, youmuft (as you have often been directed)
chufe a point in the Sub(filar line ; through which,
at right Angles to the Subftilar line, draw the line
of Contingence as long as you can ; then meafure
the fhorteft diftance between the point of Inter-
fettion and the Stilsr line, and transfer that difta
ance on one fide of the lize of Contingence upon the
Subfilar line, and fo defcribe the Equinottial Semi=
circle againft the lise of Contiagence : Then lay a
ftraight Ruler tothe Center of the Eguinottial Cire
eleasat &, and to the point where the /ine of Cos- -
timgence cuts the Meridian Line, as at Z, and- mark
where the ftraight Ruler cuts the Equinoial Circle,
o Y 2 and
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and from that mark begin to divide the Semi-circle
into twelve equal parts, and by a ftraight Ruler laid
to thofe divificns and the Center of the Equinoitialy
make marks in the line of Contingence. Then fhall
ftraight /ines drawn from the Center A of the Dy-
al, through every one of the marks in the Contin-
gent e be the Hour lines of the Dyal, and muft be
naumbred from the XIIa Clock line towards the
right Hand, with I, 11, LI, IV, &% And the
other way with XI, X, IX, &

OPER AT, XL
How to drasy 2 Dyal wirhour a Center, on a Southi
Plane; Declining Eaft 30 Degrees, Recilping
34 Degrees 32 Minutes. ’

Aving by the Precepts of Operar, IX. found
the Subftile, you muit {ind the Meridian line
otherwife than you were there tavght : For, having
drawn the lines of Latitude, Declinationand Reclina~.
zion, and found the Sxz/ile, meafure the diftance of
B P, and fet it off on the line of Declination from A
2o K, and draw from the Perpendicular A F the
line K Q parallel to A B ¢ then meafure the length
- of K Q, and fet it off on the Poler line A P, from
A to V; then take the neareft diftance between
the point V and the line A B, and fet itoft on the
lineQ K from Q to M; through which point M,
draw a /ize from the Center A, then meafure with
your Compafles in the Semi-circle W N E (which .
in this Dyal may reprefent the Equinottial) the
diftance of the Arch N »,and fet off that diftance
from the Interfection of the Subftile with the Semi-
~ circle at S to T in the Semi-circle, which point
T fhall be the pointin the Equinoftial that you
muft begin to divide the Hours at, for the find~
ing their diftances on the line of Contingence.

Then
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238, Hi e

Then confider (according to the bignefs of yous
Plane) what height your S:ile fhall ftand above the
Subftile, and there makea mark in the Subgile;
for the diftance between the Center A, and that
mark muft be the height of the Srile perpendicu-
larly erefted over the Subfile, asat 1. Draw
through this point I a lime of Contingence, aslong as
youcan to cut the Subfile at right Angles, and then -
laying a Ruler to'the Center A, and fucceflively to
to cach Divifion of the Equinoétial make marks in
the line of Comtingence, and through thofe marks
draw ftraight lines parallel to the Subfse, which
fhall be the Hoxr lmes ;, and muft be numbred from
the left hand towards the right, beginning at the
X1l a Clock line with I, 11, 1II, ¢, and from the
right hand towards the left on the XII a Clock line
with XI, X, IX, ¢ ,

The Stile to this Dyal may be either a ftraight
Pin of the length of A1, orelfe a fquare of the
fame height, erected Perpendicularly upon the
I, in the Subtilar-line. e

. Y 3 O P E-
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OPERAT. XL

To make a Dyal on the Cieling of a Room, where the
Direct Beams of the Sun never come.

Flnd fome convenient place in the Tranfum of
a Window to placea fmall round picce of
Yooking-Glafs, about the bignefs of a Groat or
lefs, fo asit may lie exaétly Horizontal. The
point in the middle of this Glafs we will mark A,
and for diftin¢tion-fake call it Nodzs. Through
this Nodue you muft draw a Meridian line on the
Floor, thus: Hanga plumb-line in the window
exaltly over Nodus, and the fhadow that the
plumb-line cafts on the Floor juft at Noon will be
a Meridian line 5 or you may finda AMeridian line
otherwife by the Clinatory. Having drawn the
Meridian line onthe Cieling, thus: Hold a Plumb-
line to the Cieling, overthat end of the Aderidian
Jine nex: the window ; if the Plumber hang notex-
actly on the Meridian lineon the Floor, remove
your hand on the Cieling one way or other, as you
fee caufe till it do hang quietly juft over it, and
at the point where the Plymb line touches the Cie-
ling make amark, asat B; that mark B fhall be
directly over the Meridian hine on the Floor: Then
remove your Plumb lme on the Floor, and find a
point on the Cieling diredtly over it, as you did
the former point, as atC, and through thefe
two points B and C on the Cieling, ftrain and
ftrike a line blackt with Small-coal or any other Co-
luor (as Carpenters do) and that /ine BC on the
Cieling thall be the Meridan lineas well as that on
the Floor : Then faften a ftring juft on the Nodus,
and remove that ftring, forwards or backwards,
in the Meridian line on the Cieling, tillit have the
fame Elevation in the Quadrgnt on the Clinatory
' above
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above the Horizon thatthe Eguinoétial hath in your

Habitation and through the point where the ftring

" touches the Meridian line in the Cieling, fhall a line
be drawn at right Angles with the Meridian, tore-
prefent the Equinollial line.

Thus in our Latitude the Elevation of the Equa-
tor being 38 3 degrees ; I remove the {tring faft-
ned to the Nodus forwards or backwards in the
Mevidian line of the Creling, till the Plumb-line of
the Quadrant on the Clinatory, when one of the
fides are applied to the ftring, fallsupon 38; des
grees, and then I find it touch the Meridien line
at D inthe Cueling ; thereforeat D Imake a mark,
and through this mark ftrike the /ime DE (as be-
fore I did in the Meridian lime) tocut the Miridian
line at right Angles: This Jine thall be the Egui-
noétial line; and ferve to denote the Hour Diftan-
ces, as the Conringent Lines does on other Dyals,
as you have often fzen.

Then I place the Center of the Quadrant on the
Clinatory upon Nodus, {0 as the Arch of the Qua-
drant may be on the Eaff fide the Mwidian Line,
and underprop it fo, that the flat fide of the Qua-
drant may lie parallel to the ftring, when it is ftra-
ined between the Nodus and the Equinoétial, and
alfo {o as the ftring may lie on the Semi-diameter
of the Quadrant, when it is held up to the Meri-
dian Line on the Cieling. Then removing the

ftring the fpaceof rg degreesin the Quadrant,
and extending ittothe Eguator on the Cieling,
where the ftring touches the Eguator, there fhall
be a point through whichthe I a Clock Hour-line
fhall be drawn : and removing the ftring yet 15
degrees futher to the Eaftwards in the Semi-Circle
of Pofition, and extending italfo to the Eguator,
where it touches the Eguaror, there fhall be a
point through which the I a Clock Hour-Line
fhall be drawn. Removing the ftring yet iy
Y 4 degrees



344 MECHANICK DYALLING.

further ©o the Eaftwards in the Semi-circle of
Policion, and extending it alfo to the Equator,
where it touches the Equaror, there fhall be a
point, through which the II a Clock Hour-line
fhall be drawn. Removing the ftring yet 15 de-
grees further to the Eaftwards in the Semi circle
of Pofition, and extending to the Equator; there
fhall be a point through which the III a Clock
Hour-line fhall be drawn: The like for all other
Afternoon Hour lines. So oft as the ftring is re-
movd through 1§ degrees on the Quadrant, fo
oft fhall it point out the Afternoon diftancesin the
Meridian line on the Cieling.

- Having thusfound out the points in the Equa-
tor through which the afternoon Hour-lines are to
bedrawn, I may find the Forenoon Hour-diftances
alfo the fame way, @iz. by removing the Arch
of the Quadrant to the Wef-fide the Meridian, as
before it was placed on the Eaf, and bringing the
ftring to the feveral 15 degrees on the Wef-fide
the Quadrant ; or elfe I need only meafure the
diftances of each Hours diftance found in the Equa-
tor from the Meridian line on the Cieling ; for the
{ame number of the Hours from XII, have the
fame diftance in the Equino&ial line on the other
fide the Meridian, both before and after-noon:
"The X1 a Clock Hourdiftance is the fame from the
Meridian Line, with the Ia Clock diftance on the
other fide the Meridian; the X a Clock diftance,
the fame with the Ila Clock diftance ; the IX
with the III, & And thus the diftances of all
the Hour lines are found out on the Equator.

Nowt
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Now if the Center of this Dyal lay within
doors, you might draw lines from ‘the Center
through thefe pricks in the Equator, and thofe
lines fhould be the Hour lines, as in other Dyals :
But tle Center of this Dyal lies without doors in
the Air, and therefore not convenient for this pur-
pofe : Sothat for drawing the Hour lines, you
muft confider what Aigle every Hour line ina Ho-
rizontal Dyal makes with the Meridian 5 that is,
atwhat diftance in Degrees and Minutes the Hour
lines of an Horizontal Dyal cut the Meridian;
which you may examine, as by Operas, Il For

‘ an
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an Angle equal to the Complement of the fame
Angle, muft each refpe&tive Hour line with the
Equator on the Cieling have. .

Thus upon the point markt for each Hours dift-
ance in the Equinoctial Line on the Cieling I def-
cribe the Arches I 1I, III, IV, asin the Figure,
and finding the diftance from the Aderidian of .the
Hour Lines of an Horizontal Dyal to be accor-
ding to Operar. 1. Thus,

I II.40 78.20y
a Clock whofe Com-
T e <% Hour- "'4'1'5? plement to 55'45?
3(_ Line. 38'I4§ 90 1S 51‘569
4 §336 € 36.24 3,

I meafure in a Quadrant of vt‘he fame Radius
with thofe Arches already drawn from the Equi-
no&ial Line,

I ¢ 78.30
for the z a Clock Hour g?‘;g

47 .36.24

and transfer the diftances to the Arches drawn on
the Cieling: For then ftraight lines drawn through
the mark 1n the Arch, and through the mark in
the Equator, and prolenged both ways to a con-
venient length, fhall be the feverathours lines (a-
forefaid ;) and when the Sun Shines upon the
Glafs at Nodus ; its Beames fhall reflet upon the

Hour of the Day.

Some Helpsto a young Dyalift for bis more orderly and
guick making of Dyals.

T may prove fomewhat difficult to thofe that
are unpra&ifed in Mathimatical prOJe&K:ips , 11'0
ivide
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divide a Circle into 360 Degrees (or which isall
one) a Semi-circle into 180, or a Quadrant into
90 Degrees ; and though I have taught you in the
projeétioning the H.rizon‘al Dyal the original way
of doing this, yet you may do it a {pedier way bya
line of Cords, which if you will be curious in your
Practife, youmay make your felf;.orif youca-
count it not worth your while, you may by it
already made on Box or Brafs of moft-Mathema-
tical Inftrument Makers. This Inftrument is by
them call a Plain Scale which does not only accom-
modate vou with the divifions of a Quadrant, but
alfo ferves for a Ruler to draw ftraight lines with 5
the manner of making it is as follows.

Defciibe vpon afmooth flat even grain'd Board
a quarter ot an whole Circle. as BC, whofe Radi-
us A B or AC may be four Inches, if you intend
to mzke large Dyals. er two Inches, if fmall;
but if you will you may have feveral lines of
Chords on your Srale or Rele. Divide this Qua-
drant into 9o equal parts, as you were taught in
the making the Horizontal Dyal '

3
LA [AY
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“Then draw clofe by the edge of your ftraight
Ruler a line parallel to the edge, and at about 3
part of an Inch a fecond line parallel to that, and
at about § of anInch a third line parallel to both.
Then place one Footof your Compatles at the be-
ginning of the firflt degree on the Quadranc defcri-
bed on the Board, as at B, and open the other
Eaot to the end of the firlt desree, and transfer
that diftance upon your Rule, from B tc the fir
mark or divifion, between the two firft drawn
lines. Then place one Foor of your Compafles
againat the beginning of the firlt Degree, on the
Quadrant defcribed on the Board, as at R, and
open the other Foot to the end of the fecond De-
gree, and transfer that diftance upon your Rule
from B to the fecond mark or divilion between the
two firft drawn Lines; and thus meafure the dift-
ance of every Degree from the firft Degree defl-
cribe on the Quadrant, and transfer it to the Rule.
But for diftin&ion fake, youmay draw every tenth
divifion from the firft line parallel to the edge of
the third line, and mark them in fucceflion from
the beginning with 10, 20, 30, to 90, and the
fifth Divifions you may draw half way between the
fecond and the third parallel lines ; the fingle Divi-
fions only between the two firft parallel lings. Sa
is your lines of Chords made.

The ufe of the Line of Chords,

f S its ufe is very eafie, foitsconvenience is
' very great ; for placing one Foot of your
Compalles at the firft Divifion on the Scale, and
opening the other to the 6oth Degree, you may
with the points of your Compafies ({o extended)
defcribe a Circle, and the feveral Divifions, onthe
Scale fhall be the Degrees of the four Quadrants of
of that Circle, as you may try by working back-
wards, to what you were juft now taughtin the

making
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making the Scale: Foras before you meafured the
diftance of the degrees of the Quadrant, and
transfer’d them to the Seale, {0 now youonly
meafure the Divifions on the Seale, and transfer
them to the Quadrant, Semi-circie, or whole Cir=
cle diferibed on your Paper. For Example,

If you would meafure 30 Degrees in your de-
fcribed Circle, place one Foot of your Compafles
at the beginning of Divifions on the Scale, as at
A, and extend the other Foot to the Divifions
marked 30, and that diftance transfer'd to the
Circle, fhall be the diftance of 30 Degrees in that
Circle. Do the like for any other number of Dge
grees.

You may draw your Dyal firft on a large fheet
of Paper, if your Dyal Planebe fo large; if it be
not {o large, draw it on a {imaller piece of Paper ;
Then rub the back-fide of your Paper Dyal with
fimall Coal, tillit be well black't; and laying your
Paper Dyal on your Dyal Plane, fo that the Faft
Weit, North, or Seuth lines of your Paper agree
exaltly with the Eaft, Weft, North or South fci-
tuation of your Dyal Plane; then with Wax or
Pitch faften the Corners of the Paper on the Plane,
and laying a ftraight Ruler on- the Hour-lines of
your Dyal, draw with the blunted point of a
Needle by the fide of the Ruler, and the Small-
eoal rub'd on the back fide of the Paper will leave
a mark of the lines on the Plane.

If you will have the lines drawn Red, yoi may
rub the back fide of your Paper with Vermillion’s
if blew with Verditers if Yellow with Orpiment,,
&c. Then draw upon thefe marked Lines with
©yl Colours, as you pleafe.

(q?



350 MECHANICR DYALLING

M your Dyal Decline far. towards the Eaft -of
Wett, the Hour Lines (unlefs projected to a very
great lenght) will run very clofe to one another;
therefore in this cafe you muft projet your Dyal

P

X3

VI VI VILIX. X

on alarge Table, or fometimes on the Floor of 4
Room, and cut it off as far as you think good,
from the Center ; for the further from the Cen-
ter, the larger the diftance of the Hour-lines.

See the Figure.

- ildn Explanation of fome Words of - Art ufed in this,

. Ngle. Themeeting or joyning of two Lines.
"L\ Arch; Apartiof aCircle..

"~ "Axirn The ftraight Line that runs through the
Center of a Sphere, and both ways through the
Circumference ¢ though in Dyalling it is all one:
with the Diameter of a Circle. \

Clinatory. SeeFol. 8, 9, 10.

Chord. See Fal. 44,45, 46. ) . v
4§ Tomplement. “Fhe number that is wanting to
"make up another number 9o Degr. or 180 -Degr.

or 360 Degrees, Cons
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Contingent. A Line crofling the Subftile at right
Angles.

Degree. See Fol. 12.

Diameter. The longeft ftraight Line that can
be contained within a Circle, wiz. the Line that
pafles through the Center to the Circumference
both ways.

Dyal plane. See Fol. 7.

Elevation of the Pole. So many degreesas the
Pole 1s elevated above the Horizon. _

Equinoltisl. The Equinoftial is a great Circle
that runs evenly between the two Poles of the
World. ‘But when vie name the Equinoétial in
this Book, we mean 4 fmall Circle which repre-
fents it, and isthe Grcle or Arch of a Circle
which is divided into equal parts, to find thereby
the unequal parts on the Line of Contingence. 1In
the Horizontal Dyal it 1s that Arch of a Circle
marked G CH.

Horizon. Is a great Circle encompaffing the
place we ftand upon; but in Dyalling it is repre-
fented by a ftraight Line, as in Operar. 11l In the
Sourh Dyalthe Line VI A V1 is the Horizontal Lixe.

- Latitude. The Latitude of a Place is the num-
ber of Degrees contained between the Equinoctial
and the place inquired after.

" Line of Contingence. See Contingent.

Mugnetick Needle. The Needle touch'd with
the Loadftone, to make it point to the North.

Meridian. Isa great Circle of Heaven pafling thro’
the North and South points of the Horizon; but
in Dyalling it is reprefented by a ftraight Line, as
in Operat, 11. in the Horizontal Dyalthe Line XII.
Aisa Meridian line. .

Nadir, The point dire&tly under our Feet.

Nautical Compafs. Ts the Compafs ufed by Ne-
wigators, whereon is marked out all the 32 Winds
or -Points of the Compafs, - »

Obligue
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Obligue Plane. See Fol. 7.

Parallel. Sce Fol. 6.

Perpendiculer.  See Fol. g, ‘

Pole. The North or South Pointson the Globe
of the Earth, are called Norzh or South Pole.

Quadrant.  The fourth Part of a Circle.

Radiys. Half the Diameter of a Circle:

Right Angle. A ftraight Line that falls Perpeéns
diculerly upon another ftraight line, makes at the
meeting of thofe two Linesa Right Angle.

Semi-Circle.  Half a Circle,

Semi-Diameter. The {ame Radius is.

- 8phere. The higheft Heaven with allits ima=
gined Circle, is called the Sphere.

Stile.  The Gromon or Cock of a Dyal.

Subftile. The line the Stile ftands on upon 3
Dyal Plane. . ,

Triangle. - A Figure confilting of 3 Sides and 3

‘Angles. )
Zenmith, 'The point Direitly over our Head,
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SHort but yet Plain Elements of Geometry, and-
Plain Trigonometry: Shewing how ‘by a Breif
and eafie Method, mioft of what is neceffary and ufe-
fulin Euclide, Archimides, Apolonious, and other
Excellent Geomertricians, both Ancient and Modern,
may be underftood. Written in French by F. Ignat.
Gafton, Pardies. TheSecond Edition : In which are
many new Propofitions, Additions, and ufeful Im-
provements; the Problems being now placed cvery
where in their proper Order, and the whole accoma-
dated to the Capacities of young Beginners,

A New Short Treatife of Algebra; with the Geo-
metrical Conftrution of Equations, as far as the
Fourth Power orDimenfion. Together with a Spe-
cimen of the Nature and Algorithm,of Fluxions.

Both by John Harris, M. A, and-E.R. S,

Mathefis Enucleata : Or, TheElements of the Ma-
thematicks, By J. Chrift. Scurmivs, Profefleor of

Philofophy and Mathemaricks in the Univerfity of Al-

torf. Made Englifh.

A Mathemarical Dictionary ¢ Or, A Compendious
Explication of all Mathemarical Terms, Abridg’d
from Monfieur Gzanam, and Others. With a Tran-
flation of his Preface, and an'Addirion of feveraleafie
and uleful Abftra&s; as Plain Trigonometry, Me+
chanicks, the firlt Properties of the Three Conick
Setions, &c. To whichisadded an Appendix, con<
raining the Qunanrities of all forrs of Weights and
Meafures, and the Explanation of the Characters ufed
in Algebra.  Alfo the Definition and Ufle of the Prin~
cipal Mathemarical Inftrumeats, and the Inftruments
themfelves cariounily engraven anCopper.

Bothby [. Raphfon, F. K&,

" New and Moft Accorare Theory of the Moon’s
Motians whereby all her frregnlarities may be folved,
and her Place cruly calenlared ro Two Minures. Writs
ten by that Tncomparable Marhemartician Mr, Haac
Newrton, and pubiithed in Ladn by Mr. Dand
Gregory inhis Eucellent Afircnomy,
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