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And 'aﬁWtbﬁﬁvmturerr by Sea; and

C . wellwifbersio ey,

_ Here hath been much alre’adyﬁﬁﬂeicnnc&n-
. . ingthe Art of War by Land, butnothingcon-
" cerning the fame at Seas yet perceiving the

- pretent occafion to require fomething of that Kind, I
have adventuredeto bring againto remenibrance, thofe
exccllent Precepts and Direttions; long firice publithed
by Captain Fobx Smith, which were almoft worn out
by time, and herein, if my defire 8 dogood hath tranf-
ported me beyond my fclf, I intreat your excufe, and
,take for requital thisbundle of many Ages Obfervati-

_ons: which although they be not (6, pun&tually com-
_ piled as the Author could have wifhed, and it-may be

* you expett, yet at prefent they cannot be muchamend-

ed 5 If any will beftow that pains, I Thall think him my
iend, and honour his endeavours, ————

~ And now (fince it was the defire of the Experienced
Author, to have this his Treatife amplified gnd made *
more ufeful, ) I have, . in this Edition, caufedfg.be ad-,

ded,dn Alphabetical Table of the Names of all the Parts

or
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or Members of a Ship, and  its Apurtepances ; with the
number of the Page whercin they are at farge Explain.
ed: And alfo, another Adlpbubetical Table, wherein the
principal Sea-Terms ufed in-working of a Ship inall Winds—
and Weatkers , and alfo in a Fight at Sea , are largely—
difcourfed and explained. — N L
-And to make-this Treatife, yet more ufeful for Sea-

fervice (elpecially in time of War )} | have caufed to be

‘take Heights, Deptbs,

added alfo, an Abftra? of the Arc of Practical Gumnery 5

Wherein the Principles of that-Art are plainly Taught—
both by Arithmetical Calculation , and by new T q&le:

-ready Calculated.. Together with the mannerof Shoot-
ing in Morzer Pieces; The making of Granadvs, Petards

aind other: Fireworks ufeful in War, both at Seaand Land*
And by way of Alzoéﬁdix, feveral Geometrical ways, to .
s, and Diffances; acceffible or inac<
ceffible. --All which are freely commaunicated for the-
benefit-of his Country, and the good 8f Navigators and

-Gunners: - :

And 25 1 fhall find thefe Effays'of mine accepted, 1
fhall be encourfiged farther to accommodate them
- with the Mathematical part of Navigation. '

Y, .

B.N.
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certain framed pofts, mueh’ of the fame nature upon thc
thore wb;ﬁl&a P;nnace a Catch, - 3 Frigat, or Boat, &-c.
To thofe Dodks for hnldkﬁ_ ‘beloggstheir 'Wood—yards
: ¥|trl:lSaWopxts and all fo té)mbeﬁ—bﬂﬁ?ﬁe ‘Malts an
ards are chained her in fome greater watmkeep
Crab. them from nottingsan;lt‘g;&abn é a dralis neceflary,
- .whicltiSan Engine of wood of threeclaws placed on the

ground in the nature of a:Capfternfor the lanching of fhips.
or heavi othe Dock -

_ cHAPW 0

How 20 build aShip, with the dezfmtzmwftb:m
of every part of ber Principal Timbers; and how they
are ﬁxeol one to amtber, mtb tbe req@ns qf tbm

The Kedl, He firft and loweﬁ T'ufber ma fhip s the!tee!rm
whichis faftened all the reft ; this.is.g.great tree or

 thore, hewn to the proportion of herburdes, liid by a.

nghtlme in thebottomgfthe Dock’, or Stocks At

The Stem.

P’““' M.likmmm xot;mfédarcv&&e-:;d all
' - mmm@mwmwgmm but
The Renge &ore -yYou nfemy plagks, they lay the mmga,calted floor

m d:timbers, thwastahe keel sthro thofe you.
The Ligber- Wm hmgthewa:ermﬁ;evwdﬂfm

Wles the mthcmfmfshqmismhenxhc Shipishuilteodraw in-
tbsgu:‘ long hair rope, . by pulling:it from Stern to Seemy, o
. fowge them, and kesp themdean from choaking, - The
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1110{% ound timbers do. give dhie #1007 of e Shg be- hip; be. The oot
Fax thte ends they o ¢otiipa s

ﬁxczethey arecal the ﬁuu ca‘hs, and doth. d:f’e& the ‘;““8*‘

zm? o oot<hooks anamvet Gimnbers,for Mould.

there oth begirrthe compafsand bearitig of ¢he Shi pithiofe Skarfing.

intothe ground Timbers,w xcl'flsonepaccc of -

wood let' into a.nother, or fo much waod cut away from the

one as frem the other, for when an ;joﬁthoﬁ'. Titbersare —

not long mough of thcmfelv’es»x'_ ey afe skatfed m:hxs T

aré | the ground :r Foot- — —

houks but firft la your’ g@;m over your flcor Tim-

bers,whmh:sano‘ er Iong , and thislying Foovhooks.
withirt as the other withoue,truft be‘ﬁﬁbound bégether celefon.
ﬂrd:xﬁ iron bolts thorow the T yand ), X

e uppe wurks ‘raifed, die Foor:-Books are
skatfedasiSfaid, and well Boulted wheh thiey areplinked up
R L I ey
in are cal & iiby, becaufethey reprefent
the carkafs ofa‘n}'thmgth:u:p3 Ribs. The' Ble 'pa’;un Slecpers
Befbre antd afteion the Kedte hetioorivell e

Boﬁedtofhel’oot—hnoks,whi’c,_ frong- sourkin,
- dhed each ofier: “The ;anhthefpacésxbemxt the

Tihbers dtorgh the Shipfids mpmﬁuttﬁelﬁmﬂowle

Betow the Steepers, ‘are broad Bourds which '

o dmﬁhe“

, fEplank nexe Kee!on theout- The Gubord
. ,f_"ﬁ.ﬁttakmstﬁéﬁrﬁ fedm next the Keel, E,‘}’ﬁ,’:“',,m“;:,“,‘
Yt ﬁmmvg{aréms‘,ot gram’dcim&mad
“Placed on the Keel, “and-asthey 1 by
‘aﬁd h:ﬂe,fo d&hth&‘ﬁmﬁ:fth rShip
- is that part of thie Ship 'mid&‘g wat‘ef,-—"
by degrees ‘from s foot” trbers” aloi
called tie Ships way, aftward, *for docording to lier Mg
will flewr well or “ill; by Feuton of. the qmckneﬁ or'ﬂow-
neﬁ of’the water cm»g%o'tﬁe R.uddcr.Now all ggg
P
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Planks.

But-ends.

Tree-nails,
Trunnions.

Whoodings,
The Tuck.

Tbe Sea-mans Grammer.

planks under water, aschey rife and are joyned one end to
another, the fore end is called the 2But-gnd in all Ships : but
in greatShips they are commonly moft carefully bolted, for
if one of thofe ends fhould fpring, or give way, it would-be
a great troublefome danger to ftop fuch aléak, the other
parts ofchofe planks are made faft with good Qree maifg
and @runnionsg of well feafoned Timber,thorow the Time
bers or Ribs; but-thofe planks that are faftened intothe Ship
ftern are called IVpoodings.

The gathering of thofe works upon the Ships quarter un-
der water iscalled the @uek, if it lie too low it makes her
have a fat quarter,and hindersthe quick paffage of the water
tothe Rudder; if too high,fhe muft be laid out in that part,

T”“‘bmf- . elle The will want bearing for her after-works. The @ran:

Buttocks,

-

Bluffe.
Blutfe-headed
Billage.

fome is a Timber lies thwart the ftern, betwixt the two fa-
fhiony pieces, and doth lay out thie breadth of the Shipat the
Duttocks, which is her breadth from the Tuck upwards,
and according thereto her breadth or narrownefs,we fay fhe-
hath a narrow orbroad Buttock : The fathion-pieces before
fpoken of, are the two outmoft timbers on either fide the
ern,excepting the Counters. The Ships Wake is fo much
of her Pull ashangs over both ends of the Keell, fo much
as is forward isfaid, therakes fomuch forward, and o in
like manner aftward ; by the Hullis meant, the full bulk or
body of a Ship without maftsor any rigging from the Stem

tothe Stern: The Rake forward is near half the length of -

the Keell, and for the Rake aftward about the forepare of
her Rake forward, but the fore Rake is that which gives the
Ship good way, and makes her keep a food wind,butif
“fhe have nox a full Bow,it will make her pitch her hedad much
into the Sea ; if but a fmall Rake forward. the Sea will meet
her fo faft uponthe Lowes, the will make fmall way, and
if her Stern be upright as it weie, fhe is called Wiuffe, or
Bluf-headed. A Ship Willage is the breadth of the
floor when the doth lie aground, and Billage-water. is
- that which canhozcometothe puinp,we fay alfo fhe s bilged
whenthe firikeson a Rock, an Anchors Floor, orthgny
S : ing
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thing that breaks her Planks or Timbers to fpring a Leak.
When you have berthed or brought her up to the Planks, Planks. .
~which are thofe thick Timbers which goeth fore and aft on
each fide, whereon-doth lie the beams of the firft @3lop, Orlop-Beanss,
which s the firft floor to fupport the Planks,doth cover the :
Howle, thofe are greac cro(g-timbers, that keeps the Ships- '
fides afunder;—the main beam is ever next the main Matt,
where is the Ships greateft breadth, the reft from thistis E—
called the firft,fecond,third, fourth, €. forward oraftward .
Beams, Great Ships have a tire-of. Beams under the Orlop, —
whereon lies no Deck,and great poftsand bimderscalled §is Riders.
derg from them to the KeelinHowle only to ftrengthen alk
Buc the beams of the Orlop is to-be bound at each end with
fufficient¥neeg, which is a crooked piece of wood bowed like Kaces-
a Knee, that binds the Beams and Foot- ing botred
togecher,fome ftand right up and down,fome along theShip,
_and are ufed about all the Decks,fome fawed or hewed to-
thac proportion, but them which grow naturally to that fa-
fhion are-the beft. . '
Lay the Orlop with good Plank, according to her pro-
portion, fo levelasmaybe; is the beft in a Man of War; N
becaufe all the $D02ts may be of fuch equal heighe, {o-that Ports..
every Piece may ierve any Port,without making any IBedg Beds-
or Platforms to raife them, but firft bring up your work as
. before to the fecond Deck or Orlop, and by the way you
may cut your number of Port-holes according to the great-
nefs of your Ship § by them faften your fing-Boltg, for the Ring-boles

- Tackles of your Ordnance you ufe Ringbolts alio tor bring-
+ing the Planksand Wallsto the Ship fide,anc Set-boltg for Set-boln.
forcing the Works and Planks together : €linch-boltgare Clinch-bolrs. .

clinched with a riveting hammer for driwing-eut.—But
Mag-Doltd are {0 jaggered thae they cannot be drawn out. Rag-boirs,
Foe-lock-boltg hath aneyz acthe end, whereinto 2 Fore. Forelock-bolis
lock of Ironis driven to keep it from ftarting back gffend-
boldg are beat into the dutfitie of a Ship,with the loMslead Fend-bols.
tofave her fidesfrom galling againft otherShips. D2ite-Boltg Drive-bols..
is a long picce of Tron to drive out a Tree.nail, or any

Bj - fuch
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fuch things, befides divers others fo ufeful that without thern
. and long Ironpikes and Nails nothing can be well done ;
She was buile  yet I have known a Ship buile, hath failed to-and againover
of Cedar.  the main Ocean, which had not fo much as 2 Nail of Iron
in her, but only one Bolt in her Keel. —
Clamps. Now your rifings are above the firft Orlop as the €lampg
areunderit, which islong thick Planks like them, fore and
aft on'both fides, under the endsof the Beams and Timbers
of the fecond Deck or.Orlop, or the third Peck or Orlop,or
the third Deck which is never called by the name of Orlop,-
Decks. and yer they are all bue Decks ; alfo the Balf:Deck and
A half Deck, @uartee- Deck,whereon the Beams and Timbers bear;are-
Deck.  called rifings. A flufh Deck is when from Scem to Seern, it
A flufh Deck, - Ji ight line fore and aft,which is the beft for a Man
of War,bothfor the men to help and ficcour one another as
for the ufing, of their arms, or remounting any difmounted
Piece, becaufe all the Ports on that Deck are on equal height,
A Cambered  which cannot be without Beds and much trouble, wkere the

Deck, etk doth camber or lie compafling. To finka Deck isa
I r:;’:}: f‘d‘ to lay it lowerto saife a Deck to put it higher,but have 4.
Deck. care you {o cut your Port-holes that one piece lie not right

over another for the better bringing them to your mark.
. The half Deck is from- the main Maft to the Steerage,
- and the Quarter-Deck from that to the Mafters Cabin called
the Round Houfe, which is the utmoft of all, but you
muft underftand all thofe Works are brought up together,as
Bend, or waile, near equally as may be from Bend to bend, or Waile to
twaile, which are the outmolt Timbers on-the Shi yand
are the chief ftrength of her fides, to which,the Foot-hooks,
Beamsand Knees, are bolted, and are called the firft,fecond,
Chain-waile,  and third Bend ; but the €hain-tvaile is a broad timber fet
. out amongft them, alittle above where the Chains and
Shrouds are faftned together, to fpread the Shrouds the wi-
der, the better to faccour the Mafts, Thus the Sides and
Guawaile.  Decks are wrought till you come at the SBun-tnaile, which
.. isthe upmoft waile,goeth about the upmott ftrake or feame
%‘:ﬁ’;“” ‘of the upmoft Deck about the $pips waffe,and the Ships
ST @uarter is from the ‘main Maft attward. <Cul-
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&Enlber-tailed is letting one Timber into another i fuch Catver-niled,
fort that they cannot flip out,as the €arling ends are fixed Carlings.
in the Beams, and Carlings are certain Timbers lieth along
the Ship from beam to beam, on thofé the ledges do reft,
whereunto the Planksof the Decks are faftened. The €at: carling knees.
Ying-ines are alfo timbers comes thwart the Shipfrom the ‘
fides of the Hatches way, betwixt the two Mafts,and bears -
up the Deck onboth fides, and on their ends lieth the oM Commings.
mings of the Hatches,which are thofe Timbers and Planks
which bearsthem up higher than the Decks,to keep the wa- :
ter from running down at the Hatchesalfo they fit Zoope- roopholes.
Boleg in them for che clofe fights, and they are likewile a -
great eafe for men to ftand upright if the Decks below. The :
Patches wan is when they are open where the Goods-are-atches way,
lowered that way right down into the fotle, and che Dat-
cheg are like Trap-doorsin the midft of the-Decks; before
the Main-Maft, by certain Rings, to take up or lay down.ac
your pleafure. , - .
A Scuttle hateh is a lictle Hatch doth cover a little A scuule.
Square-hole we call the Scuttle , where but one man alone
can go down into the Ship, they are in divers places of the
Ship whereby menpafs from Deck to Deck, and there isal- -
fo {mall Scuttles Grated,to give light to them betwixt Decks,
and for the fmoak of the Ordnanceto pafs away by, The
Bamfihead is a great Block wherein is three fhivers, into Ramfhead:
which are paffed the Halyards,and at theend of itina hole.
isnd revhzd th;l t;cs, calmd this is only bf}:‘loxéging!i to tll;e fore(;
nd Main Halyard ; to this belong the foe-Binight, an e
—the iaiii-Enight, upon the focond Deck taftbolted tothe K
Beams. They are two fhort thick pieces of wood, com- The main-
monly carved with the head of 2. man upon them—inthofe Kuigh:
are four fhivers apiece, threé for the Halyards; and-on=for
the top-rope to run in: and ¥inebelg are fmall pieces of Knevels.
Wood nailed to the infide of the Ship, to belay the gheats

and Racks unto, - o
The €apfiaine is a great picce of Wood, ftands u t Capitaine.
upon the Deck, abaft themain Maft, the foot ftanding in a
) : ftep
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ftep upon the lower Deck, and is in the nature of a Windis,
to wind or weigh up the Anchors, Sails, Tap-mafts, Ord-
nance, or any thing ; it is framedin divers Squares, with
holes thorow them, thorow which you put your Capftain
Barg, for as many men as can frand-arthenmto thruft it a-
bout, and is catfed manning the Capftain. The main-bedy
of it is called the Bpindle, . The MWhelps are fhort pieces
of wood made faft to it; to keep the Cable from coming-too
highi in the turning about. The Paul is a fhore piece of
Iron made faft to the Deck,refting upon the Whelpsto kesp
the Capftain from recoiling,which is dangerous,but in great
Ships they have two,the other ftanding inthe fame manner
betwixt the fore-maft and the main,to heave upon the Jeare-
rope,and is called the Feave-Capltain,to ftrain any Rope,
or hold off by,when we weigh Anchor,to heave a head,or

——upon the Viol , which is when an Anchor is in ftiff ground

The Viol.

A Windas,

‘The Pamp.
The Brake,
The Can,

The Daile.
Chained.
Pumps.

A Bur-Pamp.

we cannot weigh it, or the Sea goeth fo high the main
Capftain cannot purchafe in the Cable,then we take a Haw-
fer opening one end, and fo puts into it Nippers fome feven
or eight fachom diftantfrom each other, wherwith we bind
the Hawfer to the Cable,and fo brings it to the Jeare Cap-
ftain to heave upon it, and this will purchafe more than the
main Capftain can. The Bioll is faftened together at both
ends with-an eye or two, witha Wallknot, and feafed to-
gether. A IBindag is-a-Square-piece of Timber like a
Role beforethefore Caftlein fmall Shiﬁs) and forced about
with handfpikes, for the fame ufe asis the Capftain.
What are the parts of.a Pump_you may fee in every

place, the handle we call the 2B2ake, the Pumps€anisa
great €an we pour water into Punips to” make it pump.
The Daile is 2 Trough wherein the water doth run over

+ the Docks: But in great Ships they ufe chained Pumpg

which will go with more eafe,and deliver more water. The
Duich menufe a Purre Pump by the Ship.fide,wherein is
only along ftaffe with a Burre at the énd, like a Gunners
Spuiigs,to pump up the Billage water that by reafon of the
breadth ofp the Ships fidor cannot come to the Well: In
' » pumping



T-he Sea-mans Grammar. 9

pumping they ufe to take fpels, that is, frefh mentorelicve

them,and count how many.ftrokes they . pump each watch,

whereby-they know if the Ship be ftanch, or tight, cr how :

_her Leaks increafe. The Pump fucks is when the warer be- The Pump-

ing out, it drawsupnothing but froth and wird. They have fack.

alfo alittle Pump made of a Cane, a litcle piece of hollow

wood or Latten like an Elder-gun, called a Bare Piump, A Bare-Pump.

to Pump the Beer or Water ouc of ¢he Cask, for at dca we

ufe no Taps,and then ftave the Cask to make more room;- —

and packeth the Pipe {taves or boards up as clofe as may be

in other Cask till they ufe them. . '
The Skuppers are licele holes clofe to allthe Decks tho. The Skupper.

row the Ships fides, whereat the water doth run out when

‘you pump or wafh the Detks = the Shupper-leathets scupper.lea-

are nailed over thofe holes upon the lower Deck 10 keep thess.

out ths Sea from coming in, yet give they way for it te

run out : DRupper-nailg are lictle fhort ones with broad Skupper-nails,

heads, made purpofely to nail the Skupper-leathers , and ,

the cotes of Mafts and Pumps. The ¥Daiff is thac part of The Waift

the Ship betwixt the main Malt and the Fore-caftle,and the

Baifi-boardy are fet up in the Ships Waift, betwixt the waift-5oards,

Gun-waile and che IDailftres, bue they are moft ufed in Waift-rees.

Boats, fot up alongft their fides to keep the Sca from break-

ing.in.
. Thereare ufually t'hre.e Ladderg ina Ship: che enterin B ‘The entéring-
Fadder is in che Waitt, made formally of wood, and ano- Ladder.
ther out of the BGallerp made of Rop:sto gointo the Boat Gallery-
— by in foul weather, an 1 the third at the Beak-head, made Ladder-
— falt over t o get uponit, only ufed in greac P fprec-
‘Tt were,not amifs now to remember the Fope:tafile, The Fore
—beingas ufeful aplace asthereft, thisis the forcpart of the caflle-
Ship above the Decks over, the #Bofne there is a broad Bowe poye
and a narrew Bowe, fo called according to the broadnefs or '
the thinnefs: the Bowe is the broadeft pare of the Ship hfore,
compafling the Stém to the#onfe, which reachedi%r Loufe,
as the Bulk head of the Fore-caftle extendeth. Againft the
: c ;

Bowe
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Bowe is the firft breach of the Sea ,ifthe Bowe b too broad,
" Cuta Feather. {he wilkfeldom carry a bonein her mouth, oreut a feather
that is,to make a fome before her: where a well bowed Ship
fo fiwifMy prefleth the water, as that it foameth, andin the
da:k nighe {parkleth like fire. If the Bowebe tco narrow,
as before s faid, fhe pitcheth her head into the Sea, fo that
the mean is the beft it her after-way be anfwerable. The-
Haufcs. Danlcg arcthofegreat round holes before, under the Beak-
head, where commonly is ufed the Caftles when you come
to an Anchor, the bold or high Haufe isthe beft, for when
they lieluw in any greatSea, they will take in very much
‘ water, the which to keepout, they build a circle of Plank
Manger. either abaft or before the main Maft called the G9anger :
' ~and a Haufe-plug at Sea, now the Fore-caftle doth cover
all thofe being buile up like a half Deck, to which is fixed .

Prow. the Beak-head, and the 201 is the Deck abaft the fore-
caftle, whereonlieth the Prow-pieces.. :

The Baak. ~ The2Beak head is without the Ship before the fore-Ca.

heed.  © ftle, fupported by the main knee, faftened imo the Stem, .

all painted and carved as the Stern, and of great ufe, as.
well for the grace and countenance of the Ship, as a place
for men to eafe themfelves in. Toit is faftened the, Coller
of the main ftay, and cheforetacks there brought aboard :
alfo the ftanding for rigging and trimming the Sprere-fail-

Combe, geare, under the midft of it is the €omb, which isalittle
' piece of wood with two holes in it te bring the fere tacks—
Bits. aboard. The BBitg.are two great pieces of Timber,and-the—

Crofpicce. @vofpiece goeth thorough them, they are ordinarily-placed
abaft the Manger in the Ships loofe, to belay the Cable

‘thereto when you ride at Anchor : Their lower partsare
faftened tothe Riders,but the middle part in great Ships are

bolred to two great Beams crofs to the Bowes, and yet in .
extraordinary ftorms weare glad to make faft the Cable

to the main Maft for firengthening of the Bits and fafeip of

. the Bowas, which have in great ftorms been torne from
David., -the Ships. The $Da¥id is a thort piece of Timber,at the end
whereof in a notch.they hang a block in a ftrap call}ﬁl'trgc

: ith-
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Fith-block,by which they hale up the flook of the Anchior Fith block.
to the Ships Bowe, it is put out betwixt the Cat and the
Toofe, and to-be removed when you pleafe. The €atis alfo Cat
a fhore piece of timbar aloft, right over the Haufe; in the
end it hath two fhiversin‘a block,whereinis reaved a Rope,
to which is faftened a great hook of Irom; to-trice up the
Anchor fromrthz Haufe-to the top of the Fore-caftle. e
A Dulkis-peabis like a feeling or a wall of boards thwart A Bulk--head.
the Ship, as the Gun-room,the great Cabin,the bread room, -
the quarter-Deck, or any otherfuchdivifion 3 but them ——
which doth make clofe the Fore-caftle, and the half-Deck, o
the Marriners call the-€ubBzidge-headg, whercin are pla- cublridgs-
ced murcherers,and abaft Falcons, Falconets,or Robinitsto—head.
clear the Decks fore and aft fo well as npon the Ships fides,
to defend the Ship and offend an enemy. Sotketgare the Sockes.
holes wherein the Pintels of the Murderers or Fowlers go
into. The hollow Arching betwixe the lower part of the
Gallery and the Tranfore, is called the Iofper €oungers Low Counter.
the upper Counter is from the Gallery to the Arch of the UpperCounzer
round Houfe, and the Waatketd arelictle carved Knees to prackes.
Jupport the Galleries. T : "—
TheStearage room,is before the great Cabi,where he The Scearage,
that fteareth the Ship doth always {tand, before him is a Grear Cabin,
fauare Box nailed together with Wooden Pins, called a
Wittacke , becaule Iron-nails would attra& the Compafs, Bittacle.
- this is built foclofe, that the Lamp or Candle only fheweth
i d inicalways ftands the Coinpals; The Compati.
which every one knows is a2 round Box, and in the mudft of '
the bottom a fharp Pin called a Gentre whereon the Fly
y, which'is a round piece of Paft-board;witha
{mall wyer under it touched with the Load-ftone, in the
midft of itisa litzie brafs Cap that doth keep it level upon

“the Center. On the upper part is painted 32" points § : the

Compafs covered with Glais to keep itfrom duft brefging,
or the wind;this Bex doth hang in two or three brafs CirCis,
fo fixed they give fuch way to the moving of the Ship that
ftill the Box will ftand fteady ; there is alfo adath €om-

C a2z ° palg,



12
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pats,
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for Variation,

The Travas,
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palg,and 2 Compalg for the bariation,yst they are but as
the other,only the dark Compifs hath the Points blatk and
whitc, and the other only touched for the true North and
South. Upen the Bittarle is afothe@rabasg, which is a
litle round Beard full of holes upon Lines-Jike-the Com-
pafs,upon which by theremoving of a little ftick they keep

~ an account, how many Glaffes (which are bue-halfhours)

The V% hip-
" fafte,

The Row Is.

The Tiller,
Ruader,

G. dgions, or
Rudder-Irons,
The Guu-
Toom.
Car-holes. -

-Lockers. .

"The Bread-
rom.
Caok-room.

they fteer upon every point. The YDBip-faffe is that piece
of wood like a ftrong ftaffe the Steeriman or Helmfmen
hath alwaysin his hand_going thorough the $¥61ui,and then
made faft to the Tiiler with a Ring.

. The &illeris a ftrong piece of wocd made faft to the

Rubder, which is-a-great timber fomewhat likea Plank,
made according to the burthen of the Ship,and hung at the

~ Stern upon Hooks and Hinges, they call33intelg and

Pintelg,

Gudgiong, or Hudder-irong. ‘The Tiller playeth in the
BGun- reom over the Ordnances by the Whip ftaff;whereby
the Rudder is fo turned to and froas the Helmefman plea-
feth, and the €at-holeg are over the Ports, right with the
Capftain as they can, to heave the Ship a ftern by a Cable
or a Haufer called a Stern-faft. On each fide the Steerage-
room are divers. Cabins, as alfo in the great Cabin, the
quarter Deck, and the Round-houfe, with many conve-
nient Seats or Zockerg to. put any thing in,as in little Cup-
boards. : '

‘The 25yead-room is commonly under the Gunroom,
well dried or plated. The €ook room where they drefs
their Victuals may be placed in divers places of the Ship,.
as fometimes in the Hould, but that oft fpoileth the vidtu-
als by reafon of the heat, but commonly in Merchant-men
it is the Fore-caftle, efpecially being contrived in Furna-
ces ; befides in chafe their Stern is that part of the Ship
they moft ufe in fight, but in a Man of War they fight
moft with their Prow, and it is very troublefome tothe ufe
of his Ordnance, and very dangerous lying over the Pow-
der rcom, fome do place it over the Hatches way, but that
as the Yrewards room are ever to be contrived according

tQ
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tothe Ships imploymere, & €alhing is beating Oy Cilking,
into @very feam or hetwist Plank, and Plank, and Ofitgm Oku
1s old Ropes torn in pieces like Towze Match, or Hurds
of Flax, which being clefe beat into every feam with a
Calking-frotand a Mallet, whichisa hammer of wood Calking Log.
and anlron chiflel, being well Paped over with hot piech, Pyisg.
doth make her more tight then it-is—pofible by joyning '
Plank to-Plank, Graving is only under water, a white Graving,
mixture of Tallow, Sope and Brimftone ; or Train-oil,
Rofin; and Brimftone boiled together, is the beft to pre-—
ferve her calking,and make herglib or {lipperv to pafs the———
water 5 and when'it is decayed by weeds, or Warnacled, parnacles,—
which isa kind of fith like a"long red worm, will eat tho- or Wormes.-
row all the Planks if fhe—benot—theathed, which is as ’
cafing-the- Hull under water with Tar, and Haire, clofe
covered over wich thin boords falt nailedto-che Hull,which
though the Worm pierce, fhe cannot endure the Tar;
Breaming: her, is but wathing or burning of all the filth proming er
with reeds or broom, either in a dry-dock or uponher €a. Breamirg.
reene; which is, to make her fo light as you may bring her Carcene.
tolie on the one fide fo much as may be in the calmeft water
you can, but takeheed-you overfet her not ; and this is the ——
beft way to breame Ships of great Birthen, or thofe have
but fourtharp Flores for fear of brufing or overfetting Patf. Parfing.
ling is moft ufed upon the Decks and half Decks ; which
is, to take a lift of Canvas folong asthe feam is you would
parlle, being firft well .calked, then pour hot pitch upon
it, and it will keep out the water from pafling the feams;
"There remains nothing now as I can remember to the build-
ing the Hull of the Ship, nor the definition of her moft pro-
__per terms ; but only feeling the Cabins—and-fuch- other
parts as you pleafe, and to bind an end with-all-things fiting
tor the Sea, asyou mayread in the Covenants betwist the
Carpenter and the Owner, which are thus; - ‘
If you would have a Ship built of 400 Tuns fhe reffuires
a plank of 4 inches: if 300 Tuns, 3 inches :{malWlgps -
2 inches, but nonelefs. For clamps, middle bandsand fice-
: pers,
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pers, they beall of fix inch plank for binding within. The
reft for the fparring up of the works of iquare three inch
plank. Lay the beams of the Oslepes=if-the be 400 Tuns.
at ten feot deep in howle, and all the beams to be bound
with two knees at each end, and a ftardard kneear every

~—beams end upon the Orlope,all the Orlope to belaid with

1quare three inch plank; and aftthe planks to be tree-nailed
to the beams. ‘

Six foot fhould be between the beams of the Deckamd.
‘Orlope, and ten ports on each fide upoa the lower Orlope,
all the binding between them fhould be with three inch or
two inch-plank , and- theupper Deck fhould betaid-with

10 many beams as are fitting, with knees to bind them ,

— Taying that Deck with fpruce Deal of-thirty-foot long;

the fap cut of, and two inches thick, for it is better .then,
any other. ‘ ’

Then for the Captains Cabin or great Cabin, thg
Steerage, the half Deck,the Round-houfe, the Forecaftle,
and to bind an end with the Capftern and all things fiting
for the Sea, the Smiths work, the carving, joyning,and
painting excepted, are the principal things I remembred
to be obferved:for a Charrer-party betwixt the Merchant,
the Mafter, and the Owner, you have Prefidents of all
{orts immtoft-Scriveners-thops. .

‘CHAP.
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——_ C€HAP. IIL

How to proportion the Mafts and Yards, for a Ship, by
ber Beam and Keel, T

| Hen a Ship is built, fhe fhould be mafted, where- & Stip-overs
5 EE/ in is a great deal -of experience to be ufed fo well mafed—
- as art; for if you @ber malke her , either in length or
: bignefs, fhe will lie oo mueh down by a wind, and Famomafica
 labour too much ahull, and—that is called a @anne— nemild
| mafiy-bueif either too fmall or too fhort, fhe is Bndee-
L maffed or low-mafted, and cannot bear fogreat afaitas
ifhould give Her her true way. For a manof war,a well or-
i dered Taunt-maft is beft,but for a long voyage, a thort-maft
awill bear more Canvas, and is lefs fubje& to bear by the
“board : Their Rules are divers, becaufe no Ardift can build
:a Ship fo truly to proportion, neither fet her Mafts, butby
i the trial of her comditiom; they may be impaired or amend A )
- ed - fuppofea Ship of 300 Tuns be 29 foot at the Beam, if A7 <xample:
i her mainmaft be 24 inches diameter, thelength ofitmuft
be 24 yards, for every inchin thicknefs is allowed a yard in
| length, and the fore:maft 22 inches in thicknefs, muft be
122 yards in length; your Bowlefpret both in length and
, thicknefs muft be equal tothe fore maft; the Mifen 17 yards
1 length, and 17inches diameter,
" Blét‘ lihe;: Tiule mof(t1 ufed i;tohtake the # parts of the 'rPf! rule moft
. breadth of the Ship,and miiltiply that by threeFr-wilt give ufed.
1 you fo many foot as your @ain-malf fhoula"b?iﬁrcﬁgth,
the bignefs or thicknefs will bear it alfo,allowing an inch for
a yard bue if it be 20 madesmaff, or arme-maf¥, thaggs A made Maft,
. greater than-one Tree, it muft be more ; for example, {iJg- oranarme
ipofe the Ships breadth 30 foot, four fifths of 30 footare 2 ™uaft. =
foot, o you find the main Maft muft be 24 yards long , for
every yard is 3 foot 24 inches thorow, allowing ag inch co
: every

[




16 The Seamans Grammar.

every yard. The fore-Maft isto be in length 4 .of the main
Maft, which wiilbe20o yards wanting one # part of a yard,
and 20 inches thorow. The Boultferet muft ever be equal——
with thefore-Maft. The Mifen-Maft half the length of the
Main-Maft, whichwill bz 12 yardslong,-and 12 inches
diameter.  Now as you take the proportion of the Maft
from the Beam or Breadth of the Skip, fodoyou the length
. of the yards from the Keel.
g}‘;ﬁ:‘:m Thefe Mafts have cach théir Stepg in the Ship,and their
T Pavtnersarevéry Dock where thorow they pafs to'the.
Keel, being ftrong Timbers bolted to the Beams in circling
the : them fteady in their fteps faft wedged
for rowing ; yet fome Ships will not fail fo well as when it
Cores. doth play azlitde, bue that is very dangerous in foul weather.
Tarpawling. L heir€oted are pieces of tarred Canv s, or a Tarpatvling
put about them and the Rudder to keep the waterout. At -
. Checks. the top of the fore M1ft and main-Maftare fpliced €hecks,
. or thick clamps of wood, thorow which are in each two
The Hounds.  holes called the Boundg, wherein the Tyes dorun tohoilz
the yards, but the Top -Maft-hath but one hole or Hound, .
The C3p-  and'one tye. Every Mattalfo hath a €apifa top; which
, isa piece of fquare Timber With a tound hole init toreceive,
Crofi the top Mafts or Flag ftaff2, to keep them fteady and ftrong,
FONEITESS:  calk they be born by.the board ina ftiffe-gale. The Groffe-
. {reeg are alfo at che head ot the Malts, one let into another —
Treffel trees.  crofs, and ftrongly boulted with the @reffel-treeg
up the top-Mafts which are faitened in them, and chofe are
at the tops ‘of each Mafts; all the Mafts ftand upright bue .
the Boultfprec whichlyeth along over the Beak-head, and
Pillotw. - that Timber it refteth on is called the Pilfoin. -
Anexampleof  Now for the yards, fuppofe the Ship be 74 foot at the -
the Yards by "Kecl, her main yard muft be 21 yards inlength, and in
the Kecl, thicknefs but 17 inches. The fore-yard 19 yards long ,
ard 1y inches diameter or thick. The f{pret-fail yard 16
yards long, and bit 9 inches thick, and your Miken- yard
10 long as the Maft,the Top-yards bears-half p-oportion to
the main, and Fore-yard, and the Top-gallants, the hagf to
‘ : : . thern,
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them, butthis rule is not abfolute, for if your Mafts be
taunt,your-Yardsmuft be the fhorter;if a low Maft,the lon-
ger : butthisds fuppofed the beft, to have the main Yard 3

arts of her Keel in length : the top-Yard 4 of the main-
%ard ; and the main.Yard for bignefs 5 partsof an-inch,
for ayard in length. Thetength of the fore-Yard 4 of the- :
main Yard: the crofsjack-Yard and Sprettail Yard cobeof . —
alength, buryou muft allow the Miffen-Yard and Sprec.
fail Yard ] inch of thickn a yard i But to
givea tt'uefA{lithcdca\ and Geometrical gropolr‘tion for the
building of all fortsof Ships;-w cre'th%‘ all built after one -
rﬁouk?,g as alfoof their Mafts, Yards, Cabless Gordage; and
Sails, were all theftuff of like goodnef, 2 methodicat rule
as you fee might be projected:; but their lengths, breadths,
depchs, rakes and burthens are o variable and different,
that nothing but experience can poffibly teach it

CHAP 1V.

The names of alf the Mafts, Tops, and vYards-' belorg-
| g waShp,

‘THE‘BU’{IT—WTBG Spretfail-Yard; the Spretfail; Top- -
g fma'fv;e the S%ret%f'airéTop iﬁilay.ard-, the fore-Matt,
the fore-Yard,, the fore-Top-maft-, the: foreTop-fil-

—YardheTore-Top.gallant-Maft, thé- gallane fail-

Yard, Cotes, Wouldings, Gromits,and Staples for all Yards.

The main-Maft, the main-Yard, the main-Top. The main-

“Top-Matt, the main Topfailt¥ard. The Top-gallant Mgk

‘The main-Top-gallant-fail ¥ard- The Truck is a fquMeg

piece of wood at the top, ‘wherein youput - the Flag-ftaff.

The Mifen, the Mifen-Yard, the. Mifen T op-matt, the Mi-

fen-Top-fail Yard: The Crofs Jack. In great Ships they have

two Mifeps, the latter is called the Bohaventur_c-Miffeg.
_ D ‘
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A Jury Maf}, thae is, when a Maft is born by the board,
with {’ards, Roofs, Tregs, or what they can, fpliced or
fithed together they make a Jury Maft, woulding or bind-
ing them with Ropes faft ericed together with hand-{pikes,
as they ufe to weuld or bind any Maft or Yard.

CHAP V.

Eow al) the Tackling and Rigging of a Ship is made.
falt owe to another, with their wames, and the rea-

Jons of their ufe. : ‘

THe figging a Ship, is all the Ropes or €o2bage be-

longing to the Mafts and Yards ; and it is proper to
fay, The Maft is inell riggedy, or the Yard is toelt rig:
ged, that is, when all the Ropes are well fifed to a true
proportion of her burthen. Wefay alfo, when, they are
too many or too great, fhe is obersrigged, and dothmuch-
wrong a Ship in her failing; for a fmall weight aloft, is
much moreinthat nature than a much greater below, and,
the more upriﬁu any Ship goeth, the better fhe faileth,
Al the Mafts, Top-Malts, and Flag-ftaves. have_Scays,.
excepting the Spret-fail Top-Maft ; the main-Matft Stay is
made faft bya Lannierto a €oller, which is agreat Rope.
that comses “about the Head and Boult-fpret, the other end
te the head of the main-Mafl, The main Top-Maft Stay is
faftned to the head of the Fore maft by a ftrop and a tgad:
mangepe. The main Top-gallantMafts Scay in like manner
to the head of the Fore-Top-Mait. The fore Mafts and fta
belonging to them in like manper are faftned to the Boult-
fpret, and Spretfail Top-Maft, and thofe Stays dohelp to
ftay the Boultfpret. The Mifen ftays do come tothe main
Maft, and the Mifen Top_Maﬂ Staysto the Shrowds with
Crotng feet: Theufe of thofe Stays are to keep the Mafts
from falling afewards,or too much forwards. Thofe Lanniers
are many fmall Ropes reeved into the dead mens eyes of all
: ' Shrowds,
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Shrowds, either to flacken them or fet-thamreaines alfo all the
Stays have their blocks, and Bead menk ¢yeshave Larnizrs, -
Dead mens eyes-are bloks, Jome!finall, Tome grear, with

)

‘many hetes birt g fidwérés “the ‘Crowsdeee reeved through -
them are a many o fims *Eﬁ@f’ﬁ)rr;eﬁmsé, 8, or 10,but

of finall ufe 616 chant 67 fathion o make the Ship thew it giocys of
of finall Ropes. Dlock; fpt“?l!ﬁieg_are thick pieces of Pullies.
wgbdhaving (hiberst in e

wabd'hav 9in ‘¢hEm, whichi is a liedé'wheel figed' Shivers -
“pkthie midft with 2 €tk oF 30, fome are brif, but the by Cack.
xofk pfWood, wherboralt the runining fopeg do run, ¢ ropes
foiéiare Aittle, fome grear, with 4, 4, or gthivers in them,
and a?@éﬁﬂed_,by:henéﬁ_‘:es of the Ropes whiereto they ferve.
"There are alfodoitble Blocks, that where there is ufe of
aathftengeh will purchafe with much eafe, but not fofaft
agtheother, and whet wehale any Tackle—or Haleyard to
. which two blocks do belong, whenthey meet, we call that. Block avd
- thloek and block. ' Block.
P Blietodg aregreat Ropes which go up either fides
o all Mafke The Mifermain-Maft nd fore-Maft Shrowds I Mafis bve
Havé at their lower eénds Dead mens¢yes feafed into them, ’
-dfid-arefet up-faue by Lanniersto the chains; at the other
end*over the heads of thofe Mafts aré Pendants,for Tackles
-and Swiftersunder them. The Top-Maft-Shrowds in like
«manner are faftned with Lanniers and Dead-mens-eyes to
the Puttocksor Plats of iron belonging to them, alotvover
the head of theMaft as the other: And the“€haing are Chaim.
firong Plates-of iron faft bolred into the Shipsfide by the
Cl}:in-waile. ‘When ﬂ;h‘:, Shro&wds {é::é too ﬁ’iﬂ:,éwe fay, To e
-eafe them, when too flack; we lay, fer Caut the Shzoudg, To ¢
put the Boulefpret hath no Shrowds, and all &omu ;‘;ﬁ?‘s‘
Ropes that crofs the Shrowds like fteps are called fatiing. &
The Puttocks go from the Shrowds of the fore-Maft,main-
Maft or Mifen, togo off from the Shrowds into the Top,”
Cap, or Bowl, which is a round thing at the head of either
‘Maft for men to ftand in, for when the Shrowds come near
‘the top of the Maft, they fallin fo much, that withour the
Putrocks you could not ger into gieTop, and in a mann«:r‘h
D2 ey

Double Blocks.
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Pgrrds.

Ribs.

Breft-ropes.
Sranding.
sopcs,

The Tackles,

are of divers
‘oris, Qoree

a3
Suy.

Hawlen, |

Smap-bleck.

Laz-Larpings,
-

filyazds,

“upon the Mafts, and with the help of the 52

N Tbe Sea-mam Grammar.

they are a kind ofa Shrowd. A Pendate is a fhort Rops
made. falt at one end - to the,head of the Maft orthe Yards-
arm, having arthe othér end a block. with a fhiver to rceve
fome srunning ropein, as the Pendants of the back-ftays and )
Tachlks bang alittle downon the .infide of the Shiowds;
all Yards-arms-have them but the Mifn, into which the

-bracés are reeved, and alfo there ake Pendanis or Streamers

hang tiom the Yard-arms, made of Taffaty, or coloured
Flanel-cloth to beautific the Ship only : Parrelg- are litile
round Balls called Trucks, and little pigces of wood called
1iiBg, and ropes which do incircle the Mafts, and {o tade
faft to the Yards,that the Yards may flip up and down eafily
“bi rope doth-
keep the Yard clofe to the Maft. The Standing-ropeg
are the Shrowds and ftays, becaul€ chey are not remaved,
except it be to be eafed or fet rauter. " - .
The @acklcg or ropes run in threg parts, having a -
Pendant witlya blogck at the one end, and a block wich a
hoak at thg’other, toheave any thingin or out of the Ship;
they are A diversforts,as the 2oreg-tackies made faft,the
oncto e fore Shrowds, the othér to the main, to hoilethe
r oft: Alfo the tackles that keep firm the Mafts Trom
firaying.™ The @unners tackles for haling in'or out-the
Oidnance : but the IDinding tackie is the greacett, which
is a great doublebleck-with three thiversto theend ot'a fmalt
Cable about the head of the Maft, and ferveth asa Pendant;
to which js_made faft a Gup, which isa ropebroughttoic
from the fm, to keep the weight upon it fteady, or-
from {winging toand again : Into the block is reeved a Paty-
fer,which is alfo reeved thorow another doublock;having a
ftrop at the end of it, which put thorow the eye of the

" . lings islocked into it wich a\fid, and fo hoifc the gqods in

or out by the help of the Sn: lock.

Cat Harpings are fmall 10pes run inlictle blocks fiom
one fide of tiglnip to the other,neer the upper deck to keep .
the Shrowds 3t fogthe more fafety of the Maﬂs from row-
lirg. The 08 belong to all Malts, tor by thci'u \_av[e
" 1011¢
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by which.theYardsdo hang,apd do carry up theYardswicn
we ftrainthe Halyards; the iyain-Yard and fore-Yard Tics
are firflt reeved thorow the Rams-head, then thorpw the
Hounts;~with a turnin the eye of the flings which are made
faft to the Yard ; the mifen-Yard and top:Y&d have but
fingle Ties, that is, ore doth'butrun in oncpare, but rhe,
Spret-fail Yard hath none, for it ismade faft with a pair of

21
. / : - s .
hoifethe Yards to their height, and the @icg are-theropes The Tics

-
-

flings to the bolefpret. A Bozle is a rope made faft-to the A Hoskee

fore-maft Shrowds, and the Spretfail fheats, to keep thefe
fheats clear of the anchor-dookes. . - .

To Bling is to make falt any Cask,¥ard;Ordnance , or?)‘hrg :
the likein a pair of $1ingg,and dlings arc made of avope Sings.

, ‘fpliced at eitheremd-ifta it {elf with one eye ateicher end,
{olongastobe fufficient to receive the Cask,the middle parc
.of the rope alfo they feafe together, and fo maketh 2rotticr
eye to hitch the hook of the tackls, another fort arcmade

* much longer for the hoifting.of Ordnance,another is a chain
of iron to flipg or_ bind the Yardsfaft aloft tothe crofs
treesin a fight, left the'Tie thould be cut, and fo tie Mait
" muft fall, - The €anhooks are two hooks faftened to the
end of a rope with a noofe, like that the Brewers ule to
{ling or carry their barrels on,and <hofe ferve alfo to eake in
or out Hogtheads,or any other commodities. A Parhunkel
i$ two ropes thathave at each end a noofe orlump thacbeing
crofled,+ you may fetany veffel that hath but one head upont
them, bringirig but the locpes over the upper cnd of theCask,
fix. but the tackle to them,angd .thead the Veff®] will ftand
ftraight in the mid{} to heave out,or take in witheut Ipilling.
, Puddingg are ropes nailed'1ound to the Yardsarms clofe

tothe end, a pretey diftance one farm another; to f1ve the -

Robbins from galling upon the Yards, or—tafaive the an-
chors ting to fave the clinch of the Cable from galling. And

Can }.ookc}.

A Parsunkel,

Puddings. -

the fRabbing are litcle linesreeved inco the eylot iole: of Rebiins,

the S:ii under the Head-ropes, 1o make faitthe S:il to

the Yard, tor in ftead of tying, Sea-men always {1y, make Head faes,

r

the Yard. Pl e
g

tait. Beadlineg, arethe ropus that meikealithe Saits £t
" r i
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Farling Lnes.
A fmiting-line.

Brales.

Creenglas,

Bolr-ropes.

Bunt-lines,

Clew.Garnet,

Cicxv-line. ‘

A Clew.

‘Goaring,
Tackes. .

Shcats.

Braces,

Tbe Sea-mans Grammay,

Furling-lineg arc fmall lines- made faft co the Top-fiil,
Top-gallant-fail, and the Miffen-vards arms. The Miffen
hath but one called the Smiting line, the other on each
fide one, and by thefe we farthel or bind up the Sails. The

~Daleg are fmall ropes reeved through ‘blocks feafed on

each fide the ties, and come down before the Sail, and at
the very skire are faltened to the Creengles, with them
we furle or farthel our Sails a crofs, and they belong only
to the two Courfes and the Miilen : to hale up the Brales,
or brale up the Sail, is all one :' Creengles are Jittle ropes
fpliced into the Boltropes of all Sails belonging th the Main
and Fore-maft, towhich the Bolings-bridles are made faft,
and to hold by when we fhake off a Bonnet.

oltropes is that rope is fewed about every Sail, foft -
and gently twifled, for the better fewing and handling the
Sails2Bunt fined is bur a fmall rope:made faft-to the midft-

-of the Boltrope to a'Creengle reeved through a fimall Block

-which js feafed to the Yard,to trice or draw up the bunt of
the Sail,when you farthel or make it up. The €letv-garnet
is a rope made faft to the Clew of the Sail and from thence -
runs in a block feafed to the middle of the Yard, which in
Furling dothhaleup.the Clew of the Sail clofe to the mid-
dleof the Yard, and the €litw-Yine is th\{;avme- to the Top-
fails, top-gallant, and Spret-fails,as the Clew-garnet isto the
Main and Fore-fails. The-&letn of a Sail is the lower cor-
ner next the Sheet-and Tackes,-and ftretcheth fomewhat
goaring or floping from the fquare of the Sail, and accor-
ding to the Boaring fhe is f2id to fpread a great ora lic-
tle Clew. &acheg are great ropes which having a wall-
knot at oneend feafed into the Clew of the ‘Sail and fo ree-
wed firft through the Cheftres, and then comethinat a-hole
in the Ships fides,thisdoth carry forward the clew of the Sail
to make icftand clofe by a wind. The $heatg are bent to
the Glews of all Sails, in thelow-fails they hale aft the
Clew of the Sails, butin Top-fails they ferve to hale them
home, thatis, to bripg the .Clew clofe to the Yards-arm.
"The BB2aces belor.ggo all yardsbut the Miflen, every yar;i
‘ hath
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hath two reeved at their ends thorough-two-pendantsyand .

thofe are to fquare the yards,or traverfe them fe.

The Boling is made faft to the leech of theSail about the Beling:

midft to make it fland the fharper or clofer by a winde, it

is faftened by two,three,or four Ropeslikea Crows foot toas -

many parts of the Sail which iscalled the ZDoling-hzidlcg, Boling-bridea.

only the Miffen-boling is faftened to the lower end of the -

Yard, this Rope belangs to all Sails except the Spret-fail,

and Spret-fail Top{ail, which not having any place to" sparp the Bo.

hale it forward by,they cannot ufe thofe Sails by 2 wind: ling.

Bbarp the main Woling,isto hale it raue; Bale up the Hale the

aBoling; i to pull it harder forward on: check or gale g"]lc'"f' "

9Baoling is to let it be more flack. T Boling.
Uee-fanngs is 2 Rope reeved into the Creengles of the Lee faongs.

courfes,when we would hale inthe bottom of the Sail tolath :

ona bonnet,or take in the Sail;andBeebing is but drawing Recving. /5

a Rope through a block or eylet to run up-and down Heefy- Lecchlnes

Hnes are fmall Ropesmade faft to the Leech of the top-fails,

for they belong te no other ; and are reeved into a block at

the Yard clofe by the Topail ties, to hale-in the Leech of

the Sail when yon také themin.The rech of o Sailis the Lecchof 8

outward fide of a skirt of a Sail from the earing to the clew; 4l

. and the @aringisthat part of the Bunt-rope whichat all Earioge——

the four corners of the Sail is left open asit werearing. The .

two upmoft parts are pus over-theends of the Yards-arms,

and fo made faft to the Y4rds,and the lowermoft are feafed

or bent-to the Sheats, and tacks into.the clew. The Ziftg Bent. -

™

. are two Ropes which belong to all Yards-arins, to top the Lifes.

Yards : that is, to make them hang higher or lowerat . -
your pfeaﬁxre. But the top-fail #itg do ferve for Sheats to Topping the
the Top-gallant-Yards,the haling them iscalled the topping Life

_ the Lifts, a¥ Top-a-ftarboard, or Top-a-port. -

s are fmall Ropeswput through the Bolt-repes of the Leg>
main and fore-fail;near to a foot in length fpliced eachend
into the other in‘the Leech of the Sail, having a little eye
whereunto the Martnets are faftened by two hitches, and

theend feafed into the ﬁa.ndin‘g parts of thefattnetg,which Marmer, -
<L : e
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are allo fmall lineslike Crow-feet reeved through a block at

Latchets,
Lafhing.

The Loofe.
tosk.

Chefters,
Loufe.

A Bonner.
A Drabler.
A Courfe.

A Kaave-line,

Eaertels,

Repe-yarnes

Sipnet.

Mats or Panch.

the Top maft-head, and fo comes down by the Maft to the
Deck ; but the Top-fail Martnets are made faft to the head
of the Tepgallant-maft,and cometh but to the top, where it
is haled and called the Top-martnets,they ferve to bring that
part othe Leech next the Yardsarmup clofe to the Yard.,
Tatchets are fmall lines fowed in the Bonnets and Drablers
like 1oops to lath or make faft the Bonnet to the courfe,or the
courfe tothe Drabler, which we call Jafing the Bonnet to
the courfe, or the Drabler to the Bonnet. The Hoofe-hook
is atackle with twahooks,one to hitch into a chingle of the
main,or fore-8ail, in the Bolt-rope in the Leech of the Sail
by the clew, and the other to ftrap fpliced'to the €heltreg o
Foule or pull down the Sail to fuccour the tacks in a ftiff gale
of wind,or take off or put on a onnet or a Diabler, .
which are two fhort fails to take off or put to the fore-
€eurle or the main, which is the fore Sail; or main.Sail.
The Tnave-ine is a Rop: hath onc end faftened to the
crofs-trees,and fo comes down by the ties to the Rans-head,
to which is feafed a fmall piece of wood fome twofoot long
with a hole in the end, whereunto the line is reeved, and
brought to the Ships fide, and haled taut to the Railes to
keep the ties and Halyards from turning about one another
when theyare new. l%nctttl-s’ are two Rope-yarnestwifted
together, and a-knot-at each end, whereunto to feafe a
block, a rope, or the like. Tiopg-paxngarethe Yarnes of
any rope untwifted they ferve to farve imall ropes,or make
Sinnet, Watg, Plats, or Caburng, and make up the

- Sails at the Yards-zrms.

Ainnet is a ftring made of Rope-yarn commonly of two,
four, fix, eight or nine ftrings platred in three parts, which -
being beat flat chey ufeit to farve ropes or 99atg. That

" -egvhich we call a Panch,ace broad clouts,woven ot Thrums

and Sinnet together, to five things from galling about the
main and fore-Yards at the Ties,and alfo from the Malfts,
and upon the Boltfpret, Loufe, Beake head or Gunwaile,
to fave the clewes of the Sails from galling or fretring.

Caburn

e
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€aburne is a fmall line made of Spun-yarn to make a kend Caburne.
of two Cables, or to feafe the Tackcls,nr the like. Seafing Seafing.
is to bind falt any ropes together , with fome fmall rops-

yarne. Marline is any line, to a block, or any Tackle,
Pendant, Garnet, or the like. There s alfo a Tope by

which the Boat doth ride by the Ships fide,which we call a
Bealen, To farbe any rope with Plats or Sinnet, is but to Scafea.
lay Sicnet, Spun-yarn, Ropz-yarn, or a piece of Canvas Sifve or
upon the rope, and then rowl it faft to keep the rope from >
galling about the Shrowds at the head of the Mafts ghe Cable

in the Hawfe,the flook of the Anchor,the Boar-ropsorany
thing. Spunparn is nothing BTt rope-yarn made fmall a¢ Spunyare.
the ends,and fo fpun one to another fo long as you will wizh

a winch. Alfo Caghketgare bur fma)! ropzs of Sinnetmads €3 ke
faft to the gromits or ringsupon the Yards, the longelt ara
-in chemidit of the Yardsbetwixt the Ties,and arz called the
breft-Caskets,hanging on each fide'the Yard in fnall lergths

only to bind up the Sail when it isfurled.

garling is a fmall line of untwifted hemp, very pliant Marlise.

and well carred, to feafe the ends of Ropes from raveling

out,or the fides ofthe blocks at their arfes,or if the Sail renc

out of the Boltrope, they will maie it faft with Marlin tili

they have leifure co mend it. The 9atting fpike, is Buc a Marling-fpike.
fmall piece of Iron to fplice ropestzzthér,or open the Bolt-

Tope when you few che fail. Splicingis {o to let bneropes Splicing:
end into another,they thall be as fi 'm as if they were but one .
rope,and this is called a round Splice ; but che-cut Bplice A round fplice.
is to let one into another with as wsuch diftance as you will, # 4t Sphe®-
and yet be ftrong,and undo whesi you will. Now to make an
end of chis difcourfe with a #inot, you are to know, Sea- A Knor.

.meén ufe three, the firft is called the iBall- knot, which js a A Wall:Kaoz,

...... round kiob, 10 made withtfe ftrouds or layes of a Yope, it
cannot flip ; the Sheets, Tackes, and Stoppers ufe this
knot. The Woling %inot isalo fo firmly madeand faftened
by the bridles into the creengles of ‘the Sails, they wilf break,
or the Sail {plit betore it will flip. The laft is the SBeeplhank Sheepthanks.
whichis a knot they caftthem %pon a runner or Tackle when Enot

it

A Bolingkron,



26 The Sea-mans Grammar.

it is too long to take in the gobds, and by this knot they
can thorten a Rope withoue cutting it, asmuch asthey litt,
and prefently undo it again, and yet never the worfe.

CHAP, VI

What doth beloxg to the Boats and Skifle, with the de-
" fnition cf all thofe Thirteen Ropes which ate only pro

perly called Ropes belorging to a Ship and the Boat,
and their ufe.

F Boats there are divers forts, but thofc belonging to"
_J Ships, are called cither the ong Woat, or Ships
Boat, which fhould be able to weigh her.Sheet- Anchor,
thofe will live in any reafonable Sea, efpecially the Long- .
Boat : Great Ships have alfo other {mall Boats called Hhals
AShallop.  fopg and BRiffg, which are with more eafe and lefs
A Si%- trouble rowed to and again upon any fmall occafion. To
a Boat belongs a Maft and Sail, a Stay-theet and Halyard,
Rudder, and Rudder.Irons, asto a Ship, alfoin any-Dife
Tarpawling,  covery they ufe a @arpatpling, whichis a good picce of
Balles. Canvas wafthed over with Tar, to cover the Bailes or
Hoopesover the Stern of their Boat, where they lodg inan
Harbour,which is that you calla Tilt covered with Wadmall
Awdlng.  in your Wherries; brelfe an toming; which is but the
* Boats-fail, or fome piece of an old Sail brought over the .
Yard and Stay,and boomed out with theBoat-hook,fofpread
over theirheads, which js alfo much ufed, as well a thore
as in a Ship, efpecially in hot Countries to keep men from
: the extremity of heat or wet, which is very oft infecious.
Thoughts. foughts are the Seats whereon the Rowers fic 5 and
© Thowls,,  Zhotvleg fmall Pines putinto litcle holes in the Gunwails
' or upon the Boatsfide, againft which they bear the Oars
when they row they havealfoa David ; and alla in Iﬁong-
. : oats

A1 oug-Boat.
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hoats a windlefs to weigh the Anchor by, which is with
more eafe than the Ship can, The two arching-timbers :- -
gainft the boat-head are called Carlings. Man the boat is 1o
put a@ang of men, which isa company into her, th.y are a Gang.
commonly called the Coxfwains Gang,who hath the charge
of her. Free the Woat is to bail or calt out the Warer.Lrim Free cr Bail,
the Doat is to keep Ler ftraighe. Windthe Woat is ¢o biing Trim Boz-
her head the ctherway. old twater is to ftay her, fo,- }‘;" }3" Boat.
car is to hold {till any Oar you are commanded , either gon o
on the broad,or whole fide, Afreftr Bpell is to re‘ieve the a Spell.
Rowers with another Gang: Give the Eoat more way for a
dram of the Bottel,-whe-fays Amends, one and all, Dea, Ves, vea,vee.
Bea, bea Bea,vea, thacis, they pull aliTirongly togather. -
. The&mering vope is tyed by the Ships fide, to held by The Encering-
as vou goup the entering Ladder, cleats, orwailess rope.
‘The Bucket-rope char is tied to the Buckes by which pycyer rope.
“you haleand draw water up by the Ships fide.
The Bolt-ropes are thofe wherein the Sails are fowad,  popprepes.
The Pozt-ropes hale upthe Ports of the Ordnance. Port ropes-
The Jeareirope is a piece of 2 Hawler made taft to ths Jeure-rope
Main-yard,anothertothe Fore-yard clof to the Ties,-eev- e
ed through a Block which is feafcd clofe to the top, and fo
comes dewn by the Maft, and is reeved through another
Block at the bottom of the Maft clofe by the Deck ; grea:
Ships have on eagh fide the Ties one, but fmall Ships none :
the ufe is to help to hoife up the Yard to fucc: ur the Ties,
which though they break yet they would hold up the
Matt. :
The Packenter-vope is a lictle one fRafed crofs over the preventer-
Ties, that if one part of them thould break, yet thepther rope.
ould notr run throogh theWRams head to fndanger the
Yard. .
The @op-ropeg ars thole whetewith we fet or firike the Top-rope.
main or fore top mafts, it is reeved through a greae Blcek
feafed under ¢he Cap, reeved through the hecl of the Top-
maft thwart Ships, and then made faft to a ring with a
cl inchen the other fide the Cap,the other part comes down |
. E 2

by
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“Keel-ropes.

The Sea-mans Grawmar.

by the Ties, reeved into the-_ﬁlknights, and fo brought to,
the Capftain when they fet the Top- malts.

The ¥l rope, you have read in the 5ailding s of hair
in the Keel to fcowerthe Limber-holes. -

Rudder-rope. - The 3ndder-rope is reeved-through-the Stem. poft,and”

Cat-Tope,
Boy-rope, |

Boat-rope:

Lheft-ropes...

Soearing- .

Swiiting,

goethrthrough the head of the Rudder, and then both ends-
Spliced together; ferves to fave-the Rudder if it fhould be
ftruck off the Irons, T
—  The €at:tope is <o hale up the Cae. .
The Loy rope is that whicly is ticd tothe Boy by the.
one end, and the Anchors flook by the other.
The2Poat-rope is that which-the- Ship doth tow her-
Boat by, at her Stern. ’ :
- is added to the Boat-rope whenfheis-
towed at the Ships ftern, to keep her from fieaving, that is,
~ from fwinging to and again ; for in a ftiff gale the will make
{fuch.yaws, and have fuch girds, it would indanger her.to .
be torn in pieces, but that they ufe to fiift her, that is, to
indrcle the Gunwaile with a good rope,and to thatmal ¢

fait the Chelk vope,

. S CHAP
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CHAP. VI N
The Nasies of all forts af Anchors, Gables, ard Sails-s— =

andhow they bear their proportions, with their ufe + T

—Alfo. bow the Ordnance fhould be placed , and the ———
Goods ffoived in aShip— . : : —

T YHE proper terms belonging to Anefiors arc nmany+—
-are called Fcdgerd, to ule in calir wer- 5 edeen

therin a flow ftream, or to kedge up and-dewn-anarrow-

River, which is when they fear the wind or tide nmay

drive them onfhore ; they row by herwithan Anchor ina

Boat, and in the midit of the fticam,. or where theytimd

moft fit if the Ship, come too near thefhore, and fo by a

“Hawfer wind her head about, then weigh it again till the
~ like occafion, and this is Bedging. There is alfo a Stream: Swream-An- —

Anehoz not much bigger, to ftem an eafic ftrcam or tide. <hor-. "

Then there is the firf, fecond, and third Hnchod, et all 10"
fuch as 4 Ship in fair weather may ride by, andaic called 1yt £,
Bow-Anchors. The greateft is the Sheet Anehoy, and never Sheerawhor.-
uled but in greacipeceffity. They are commoily made ac-
cording to the Burthen of the Ship by proporcion, for that .

. mall Ship wilinot ferve for a Kedger An Anios
to a great Ship, Alfo it beareth a proportion in itfcif,as thy :“'
one flook, which is that doth ftick in thegroumd, is Lut o e
his of the DJank ig lengthyatthedmad ofthe Laane Yo

fhank there isa hole called an @pe,and inita BRing whers 1
Jnis the Pt ro which there is falt fixed a Dtoek of wood £¥2
crofling che Flwkg and the lengtiis taken from ¢l Jengeh, © 77

of the Shank. Thefe differ notin faape buzinweiy! t, fom

wo hurdred, to threc or four thonfand weig's, &gl qo .. 0

or Baaplingg, arc e kalt f all, and ha v feu swen

'
P
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but no ftock ; fora Beat to ride by, cr to throwintoa Ship
in a fight, to pull down the gratings or hold faft,
A Cable, the The €ablcgallo ca: ry a propoustion to the Anchors, but
tielt, fecond, it it be not three ftroud, ir is accounted but a Hawfer,yet a
and third. 4 reac Ships Hawfer may be a Cable to the Sheet- anchor for—
a fmall Ship: and theieis the firft, fecond, and third Cable,
Sheet-Anchior befides the Hhret-2ncfo; Cable. If the Cable be well
Cajle made,we fay it is well laid. To $teckell or farve the Cable,
Keckell, as is faid, is buetobind fome old clouts to keep it from gal-
S lice. ling in the Hawife or Ring. Splice a Cable, is vo faften
“two cnds together, thatitinay be double in length, to make
A fhot of the Ship ride with more eafe, and iscalled a ffiot of Cable.

'(_ifb'g; @usiie a Cable, is to layic upinatound Ring,or fake one
NSO above another. Pap moze Cable, is when you carry an

Yay more Ca- Anchorout in the Boacto turnovér. Pap cheap, i when
Bl yeu over fecir, or turns it overboard fatter. Deere moge
Fay cheape.  €able, is when you ride at Anchor. And end fo2 end is
‘C‘;f)‘}f_m‘“ ¢~ when the Cable runncth clear out of the Hawfe,or any rope
. Exd forerd.  Out of hisihiver. A 3Bight is rohold by any part of a coile,

ABighe, . that is,the upmoft fake. A Bitter isbut the turnof a Cable

A Eireer about the Bits, and veere itout by little and little. And the

A Biucrs end. ottters end is chat parc of the Cable doth ftay within

Ger. board.  @ert, is when the Cablé is fo taut that upon the
turning of atide, a Shipcannot go over it.

To bend To bend the Cable tothe Anchor, is to make it faft to

Umbend.  theRings unbend the Cable, is but to take it away,which
. we ufually do when we are atSea, and to tie two ropes or
Eenling. Cables together is called Bending. Biteh,is to carch hold

Hiceh. . of any thing with a rope to hold it fait, or with a heok, as-

* hitch the Fith-hcok to the Anchors flook, or the Tackles
Fenders. into t e Garnets of the Slings. Fenderg are picces of old
Jankss. Faufirs called Funkes hung over the Ship-fides to keep

L them fiom bruiling. In Boars they ufe Poles orBodt-
Bre-fafl.  hooks to fend « ff the Beat from bruifing. A 9B3eff faff is a
' repe which is faftened to fome part of the Ship forward on,
Corn-Gaft. to hold her head ro a Wharfl or ary thing,and-a Stern falk
" is the fame in the Stern,  Theule for the Hawfer is to

- warp
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warp the Ship by ,which islaying out an Anchor, and-wind—
her up toicby a Capftern. LRoufing is bue pulling the flack: Roufing
nefs of any Cables with mens hands into the Ship. The -
Bbank-pantct is a fhore chain faftened under the Tore- Shank-panter.
matts fhrowdswitlra bolt to the Ships fides, and at the other
end a rope to make faft the Anchor'to the Bowe. To Htop Stop.
is when you come toan Anchor,an: veeres out your Cable,
but by degrees till the Ship ride well, thenthey fay ftepthe
Ship. To thole Cables andAnchors bslong thort picces of — -—
wood called %opg , or clofe hooped Barrels like Tankards poy.o
asis faid,but much fhorter,to thew you the Anchor and help )
to weigh it, thereis another forfof Caris called €an BWoPs cunpoves. -
much greater, moored upon fhoules o give Mariiners war- !
ning of the dangers, ————
The Main fail and theFoge failiscalled theFoze-conefe;— -
and chemminTouele,or a pair of Courfes. Bonitg and Dea. Siles: q
Blers are commonly one third part a piece tothe Sait they MeiT- o4k
belong unto in depth,but their proportion is uncertain§ for Main-courfe.
fome will make the main-Sail fo deep, that with a fhallow Fore courfe.
Bonit they will cloath all the Maft without a Dabler, bug Buoners.
without Bonnets we call them but Courfes; we fay lafh on Prablers
thie Bonet to the Courfe becaufe it is made faft wich Latchets
into the Eylot-holesof the Sait, as-the Drabler is to it, and , —
ufed as the wind permits. There s alfo your SBain-top (ail, Main-rop-fail,
and fﬂ}t—tﬁp-fﬂﬂ, with their @op-gallant-failg, and in Fore-tup-fail,
a fair Gale your Studding-failg, which are Bolts of Can. {op8am«
" vafs, or any cloth that will hold wind, we extend alonglt s.ajing.faiks.
the fide of the Main fail, and Booms it out with 2 Boom or ‘
" long Pole,which we ufe alfo fometimes to the Clow of th:
~ Muaiffait, Forefail, and Spret fail, whenyou go before the Mifea.
Wind or Quartering, elfe not. Your @®ifen , and S3ilen: g"{z”;ﬁ}" @i
top-fail, your Spret and Bpet-top-fail, as the rcft, t% & 3?,,6‘-.(;.;{,0?,
ir names of their Yards. A Daift-fail-isonly ulid Sail.
_under water, veereq out-right a head by Sheets, to keep the Lrife-Gail.
Sgips»head right upon the Sea in a ftorm, or when a Ship
drives too fait in a current. A Retting failis only a Sail Nering fil.
laid over the Retting,whichis fmall Ropss from the toplof Netrings.
‘ the
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the Tore caftls to the Poop,ftretched upon the Ledges from
wiaift-iecs. “the IVaill tred to che Houfe treeg, which are only fmail
Roufe-rees.  Timbers to bear upthe Ggatingg from the-half-Deck to
Seantions, the Pore-caftle fupported by Htantiong that reft upon the
Gratings halt-Decks; and this Newing or @pating, whichis bee
' the like-made of Wood,youmay fet up or take downwhen
you pleafc, and is called the clofe Fights fore and aft. Now
Head ails,  the ufe of thofe Sails s thus, all Pead-failg, which are
. thofe belonging € the Fore maft and Bole fpret,do keep the
Afier-Sails.  Ship fiom the Wind or to fall off: All After-failg, that
. 15, all the Sails belonging to the Main-malt and Mifen,
Leeps-her to Wind-ward, therefore few Ships will ftear up-
on Quarter-winds with ongSail, but muft have onc after
_Sail, and one Head-fail. The Sails are cut in proportion
as the Mafts and Yards arc inbreadth and. length; but the
Spree-fail is 3 parts the depth of the Fore fail, and the
Mifen by the Leech twice {o decp asthe Matt is long from
spt Deck to che Hounds. The Heeeh of a Sail is the out-
ward fide or skirt of rhe Sail from the Earing to the Clew,
the middle betwixt which weaccount thz Leech. The €letw,
is the Jower corner of a Sail, to which you make faft your
Sheets and Tacks, or that which comes goring out from
the feuare of the Sail, for a Square-fail hath no Clew, bue
Gelng, thie Main fail muft be cut So2ing, becaufe the Tacks will
conee cloferaboard;and fo caufe the Sail to hold morewind;
now when the Sail is large and hath a good Clew, we fay
fhe foreads a large Clew, or fpreads much Ganvas, In ma-
king thofe Sails they ufe two forts of Seams down the™
Sails, which doth few the breadth of the-€anvas together;

A Monk.fearn. the gme we c2ll a Q@onkk fram, which is flat, the other a
i@

Leech,

The Clew,

& Round-feam. TE0{ND feana, which is {o called becanfé it is round.
hip being thus provided, there wanes yet her
Ordpzncé , which thould be in grearnefs according to her
bailding in firengeh and burthen , buc the grezieft com-

A Tier. monly lieth lowelt,which we call the'lower @ier, ii’ (he be
Third. furnithed fore.and aft. Likewife the fecond Tier, anu the

Sccond. - third, which are the fmalleft- The Fore caltle andhtlzg
. il
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‘half Deck being alfo, furnithed, we account half a Halfa Tier.
Tiér- T ) - . -
—Stemwage or to Stow, is to put the goods in Howl in Stowige.
orfler, T‘t;%ﬁdndﬂous next the Ballaft, which is {:’nf‘ﬁf"
next the Keelfon to ke¥p her ftiffe in the Sea.  Wallal¥ is
e bt e et o bef, 7o find 3 sk ey Eeend Treoh
heavieftyand lies clofett is . To a leak they+ T the
the Ballaff, thatis, o divide i. The Ballaisty willfom-_?i..ff‘f“'
times Bhoot, thatis, runfrom one fideto another, amd fo *°°"
will Corn and Salt, if youmake not Pouches or Bulk-heads,

- which when the Ship doth-heeld is very dangerous toover-
fa¢ orturn the Keelupwards, For Cask thatis fo ftow- Cani
ed, Tier above Tier-with Ballaft, and Ganting-Coines, G
“which are little thoit peices.of wood or Billets cut witha—

- fharp ridge oredge toliebetwixt the Cask ; and Btanding- sranding.

. €oines are Billets or Pipe-ftaves, to make themthey cane Coios.
not give way nor Nlir. The Ship will beas . mueh, that is, Tobear.
carry. much Ordnance or goods, or- bear much Sail ; an
when you let any thingdown into the Howl, lowering it Amain.
by degrees,they fay, ¥main; and beingdown, Btvike. Swrike.

i
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The Capfains
Charge.

The Mafter
and his Mazes.

The Pilor.

The Chirurgi-
on and his
Mate,

Tbe Sea-mans Grammar.

CHAP. VIIL

The Charge—end Duty of the Captain of a-SLig, and
* every Office and Officer in @ Man of War.  ——

T HE @aptaing Charge s to command all, and tell
- the Mafter to what Port he will go,or to what Height.
In a Fights he is to give Direction for the managing there-
of, and the Mafteris to fee the cunning of the Ship, and,
Trimming of the Sails, . o

—The Malter and his SBates are to diredt the courfe,com-
mand allche Sailers, for Steering , Trimming, and Sailing
thre-Shipy-hisMates are only hid Seconds, allowed fom-
times for the two Mid-Ships Men, that ought to take charge

of the firft prize. - - : -

The Pilot when they make Land doth take thecharge.
of the Ship till he bring her to Harbour. ~ '
he €Birurgion is to be exempted from all duty, but
attend the Sick, and cure the wounded :and good care
e had he have aCertificate from Barber-Chirurgi-
ons Hall of his fufficiency;-and alfo that his Cheft be well
furnifhed both for Phyfick and Chirurgery, and fo nearas

© may be,proFg[ for tharctimeyou go for,which neglect hath.
been the lofs of many a mans Life. o

TheCap-
Merchant or .
Pll'r fcr ..

FThe Gunnezr |
with his Mate,
fod quarcer
Gungers,

The Carpen-
terand his
Mate.

The Cap Werchant or Purler hath the chargé of all

“ the Carragafoun or Mcrchandize , and doth keep an ac._

count of all that is received, or délivered, but a Man of
War hath only a Purfer. T Ty
“The Mafter GSunner hath the Charge of the Ordwance,
and Shot, Powder, Match, Ladles, Sprunges, "Warms, Car-
trages, Armsand Fire-Ferks 5and the reft of the Gunners,
cr @uarter Sunners o receive thir Charge from him ac-
cording to dire@ions, and to give anaccount of their ftores.
The €arpenter and his ghate, is to have the Nails,Clas-
ches,Roeve and Clinchnaikes , Prkes , Splates , Rm[:!e;—[rom,
: . ump=~
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Pump nails , Skapper wails , and Leather, Sawes,fifes; .
chets, and fuch like, and ever ready for calking, Breaming, *
Stopping leaks, Fithing, or fplicing the Maftsor Yards as
=occafion requireth, and togive account of hisStorc.

The WBaatlWain isto havethe Charge ofall the Cordage, The Boar-
Tackling, Sails, Fids and Marling-(pikes , Needles | Twine, (wain and his
Sail-cloth, and Rigging the Ship, his@BPate the Command Mate.
of the Long-Boat, tor the fecting forth of Anchors, weighing
or fetching home an™ Anshor, Warping, Tiwing,or Mring, =~ -

-and to give an account of his Store. o
" "The@rmmpeterisalwaysto attend the Captains Com- The Trumpe:
‘mand, and to found-either at his going a Shore, or com- %
ing aﬁ)oard,sat the entertainment of bSZ)trangérs, alfo when
ou hale a Ship;,-whenyoucharge, board, or enter; and
‘-zhe Poopis his place to ftand or fit upon, if there bﬂr’roife,
they are to attend him, if there be not, every one hedoth
‘teach to bear apart, the Ciprain is toincourage him, by
. increafing his Shares, or pay, and give the Mafter Trume
petera reward. o 7
“The 99arthal is to punith Offenders; and to fee Juftjce The Marfhal,
~executed according to Diretions ; s Ducking at the Yards
“Arm , baling wnder the Keel, bound to the Capfern | or main-
Moft with a Basket of Shot about bis Neck, fetting in the Bil- I—
bowes, and to pay the Cobty orthe Morjoune 5 but the Boys -
the Boatfwain is to fee every Munday at'the Cheft, to fay
their compafs, and receive their punithmene for all their
Weceks oﬂgnc'cs »;which done , they are to have aquarter
Can of Beer, afid a Bisket of Bread, but if the Boatfwain
Eat or Drink hefore he catch them, they are free. . .
"The €opozal is to fee the Serting and Relesving the Warch, The Corporal.
and fee all the Souldiersand Sailers keep their arms clean,
__ Neat, and ¥are, and teachthem their ufes -
- "The Steivard is to deliver out the Vittualsaccording to The Steward.
- the Captains dire&ions, and Mefs them four, five, or fix, ad his Matc.
as there is occafion. . : :

The Quarter-9affers have the Charge of the Howl, e quarter-

for Stowing, Romaging and grimining the Ship in the hold‘i Mafier.
T 2 " an
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and of their Squadrons for the Watch,, and for Fifhing. to
Have a Sayme, a E%g'g, a Harpip-yran, and. Fiboaks, for,
z;gi;,lmmm, Dolpbms, or Dorades, and 1 Rayling-lines fon
. » els, p " .
The Cooper The Cooperis to look to the Cask, Hoops and Twigs; to
#nd By Mate.. gs0e or repair the Buckets, Baricos, Cans, gmp-mb: s Rune
lets, Hogfheads, Pipes, Buts, . For Wine, Bear, Sider, Bes
. wverage, Frefl-water, orany Hquor. o
;‘;"f‘h?f;‘g;’:’“ The ¢ ih is to have a chaice Gang to attend the.
" Skiffe, to go to and again as occafion commandeth.
The€ook and The €ook is to drefs and deliver out the Vi&nal , he
BiMate, " " hachi his Store of Quarter Cans, finall Cans,, Platters, Spoons,,
Eantbormes, &c. And is to give-his Account of the remairt--

der.
TheSwabtar. _The-Stvables isto wafh and keep clean-the Shipapd;

Maps. = . o

Thelyas,  The Hiaristo hold hisplacebut for 3 week, and kethat.
i firft taken with a lie, evéry Monday is foproclaimed a
the main-Maft by a general cry, & Liar, & Liar, a Liar,

_ he. Is under the Swabber, and only-to keep clegnthe Beak-

. head, and Chains. '

The Sallers. The Bailers are the ancient men for heifing the Sails,.

gertisnhgt.he} tacks aboard, -haling the Bowling, and Steering
A

di® Ship.
e W The prg are tiie young men called fore: Maft men,
The Younkers to take in'the top fails, or opnaghd Yagdf?‘ti"o{‘ﬁl%;!; the,
Sails, or Slinging the Yards, Boufing or Trifing, and take
thc%rhtur;; at Helm. focia ' d‘m—hx:
T he Mieutenant is. o aflociate the Captain, and in-his-
E;lh'ﬁ“;;k abfence to execute his place, he is to fee the Manfhal and”
" Gorporal do their dyfigs, andaffiff them in inftruing the.
Souldiers, and in a fight the fore-caftle is his place to make
s good, as the Captaiy doth the Half-deck, and the Quarter- .
Mafters , or  Mafters- Mate, the Mid-fhips, and in a. States-.
g:” of War, he is allowed as neceflary as a Lieutenant on
Shore: . ,

CHAP.
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CHAP IX

}’” Sea-terms for dividing the Compm} at Sta, and- ..
Seering, failing, or moving a Ship in. fair weather;

or .ina florm. .

T is to” be fuppofed by this the- Shipis ¥ittoatied and
t-manned, the Voyage determined, the fieep-@ibg in Sweeporubi:
t%e-%hi;:f ul;e fhife (hik Bcﬁcf, fPogc,fo: Fif{b in _galr“wgtcr, S
till the fal¢ be out,thongh not thefaltnefs, and alithings
elfe ready to fet fail;-but before we-go-any-further, for the :
better underftanding the reft, a few words for fieering and  Srearing. .
wnning.dxeSh‘xpWEmmLEmmiﬁ. Then know, Dtar: Cuoning.’
_Boardis che right hand, Larboard the lefr; Starboardthe f“'b"m";*- v
Helm, Is to pat the Helm a Starboard, then the SRip will %o arboard.
to the Larboard. Bight pour Helm,chatis,to keepitinthe mid mips,
mid Ships, orrightup.  3P03t, that is, to put the Helm to Port.
Larbeard, and the Ship:will go to thie Starboard, for the
Ship will ever go contraryto the Helm: Now by aquarter
witid, they will fay aloof, or Keep poue Hoof; keep her to loof.
ity. have a.care‘of your Lee-latche’ ToucH the wind, and Keep your
at 1o mo2e, s no more but to Bid him at the Helnto 1oof:
keep her fo near the wind as may be; o near; -eafe the g nemr. "
Helm, or-bearup, isto Jet-dier-fall to Lec ward. Steady,. Ede.
thatis, to keep her righruponthat point you fteer by ; be Steady.
pare ar the Helm, or afreflh man tothe Helm. But hethae Y¥¢
keeps the Ship moft from- yawing, doth commonly ule che
leaft motdion with-the Helm, and thofe fteer the beft.
The Mafter and Company being aboard, he commands
them to get the Sails to the Yards, and about your gear,or Gear,
_work on . althands, ftrecch forward your mane-Hatlyaids, ,
hoife your Sails half Maft high. €0y ormakerealy o Predy. &
fez fail, crofs your Yards, bring your Cable to the Capltern;
Boatiwain.ferch an Anchor aboard, break ground or weigh
Anchor, Heavea head, men into the Tops, men upon the
Yards;..come, is the Anchor, a pifte; thatis, to heé‘x“c (e 4 Iite.
' Havke




. Hawfe of the fhip rightovertheAnchor: what i’s-th; Knchér

away ? Yea, year Let fall your Fore-fail. &alp;—thar is,
hale off the Sheats; who szt tiie Helm there? coil your
Cablesin fmall fakes, hale the Cat, a thmr;beh%#ao efaft™
rour Anchor with your Shank-painter, ftow the Boat fer the -
?and, how it bears by the Compalfs, that we wnay the better—
kiow-thereby to keep our account,and direct our courfe, let™

* fall your Main fail, every x_q?g {ay his-private-Prayer for a
boonVoyage,out v;_'ith your Ipret-fail, on with your Bonnits

' and Drablers, fteer fteady and keep-your courfe, 10, you go

well. s e |
—How they divide ftbé Comgaﬁz. at Sea, and ¢ :
S andvaletheWateh, . g0

_ WH@. this is done, thé Captzinof Mafter commands

_notrwo Comrades upon one Watc

the Boatfwain to-call up-the Gomlgx;{";jthéwér
beiny chief of the Starbpord-watch, doth calkone, and his

- right band Mate on the La: hoard sfoth callariother, and fo-

forward im they be divided intatwo p
to chufe his Mate, Confort, or Comrade, i ivide
them into fquadrons according to Your numbe urthen

of your Ship, as yourfes occalion j thefe-dre toitake sheir

‘ > rurns at'the Helm, trim faﬂg‘?&ﬁiﬁgqgh& do atfdutiés each

half, or_each fquadrenfor eight Glafles, or four hours,
which is a Warchsburcare wonldBethad; that there be
] ne Watchybecaufe they mayhave
the more room in their Cabbins toreft. And as the Captain
and Mafter’s Mates, Gunness, ‘Carpenters, Quartermatters,

. Trumpeters, & are to be'aba Wift{o the Boatfwain, ,

and a!l the Yornkgrs o common Sailers under his command

_ is to bekefore thyMaft. Fhe next is] tomefs theni four to -

a Mefs, and then Xive every Mefs a quarter Can of Beer,
ana a Bisker 8f Brepd toftay their ftomacks tillthe Ketcle
be-builed, that Yegy may fislt go to Prayer, then to fupper,
and atfix a Clo k fi: a Plalm, fay a Prayer, and the Ma=
fter with his fidc begins the' Watch, thenall the reft may hdo

. what
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what they will cnrmraﬁ 3 and then‘fns—k'fm'wklrhir- T
Larboard men, with a P%alm and a Prayer, relieves them— T
till fourinthe Morning, and fo from eight to twelve each R —
_other, except fome flaw of wind come igﬁn?ﬁo?n,or guft, . ——=
~or fome accident that requires the hcxp of all hands which :
commonly‘aftcrﬁmh good Cheer in moft Voyages doth. i
ha . —

- %%ef now themmhhees&dm;s#gp.hihiﬁ from point The wiad
d-tackes. aboard; and-talfg-or veore
_ hale oﬁ: your Les fheets. The Ship will not waycr—ivdc T‘“{)
ct 'Igop-féul ‘aegrd_a_ﬁcjh_galc a fadonmeof y h'oux fh ccl:; Slr e
wind comesfair again. e, hale up the .m:h“
of the Leet—]bohngm zs*mnrrh;-nm}%i- p‘}r;1 of i
any Rope s over-board, Veere more fheet, or a flatun Flowa
fhe);t, that 5, when cﬁeyd;eﬂe:—hale&home to the Block.
- ay,letfip the fheets, then they let go amain, Fly-
which common}y is in fome guft, left. t_hgy_fgg__meheff—?[:o 32
fails, or if her quick fide. lieinthe water, over-fet the Ship.

-~ ATFlown+heet is when ‘the goes before the wind, or be- :
twixt a pait.of fheetd,; orattSails drawing. But the wind A pair of cour-
fhrinks; that is; when you-muft take inrthe Spret-fail, and ‘e
‘getthe Tacks aboard, hale clofe the main Boling, thar is,
when_your. Iacks_atc._glpié aboard.” If you would fail ¢

againft the wind, or keep” your own, that is,;notto fallto - . —
Lee-ward, origoback again, by haling 6ff clofe your Bo-
- lings; you ‘et your Sails fo fharp as you can to licclofe by a
wind; thwarting it'a League or two, or more or1zfi, as
you fee caufe, firfon the one board, then on the other ; thb
we Ca“ boardmgor beating it up u‘poa 2 Tack in thewids
nd again 3 putihe longer your Boards
are, , the more ‘youwork or gathcr iato the wind. If a fud-
den flaw of wind fhould furprize yor, when you would
—Jewer 7 Yard 1o faft asyou cm,LhegiﬂE?ﬁm it a
crofs fail cannot come noarer the wind (FZR AT T o, Lus
a Carvel, whofé Sails ffands i ls\,a 'nh of Talioss hors, wiil
- gomuch nearer.

»

Frw
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Eow 1o handle 2§ hip ina Storm.

“¥ T overcafts, we fhall have wind, foul weather, fettle-yene
] Top-ails, take in the Spret-fail; h—ﬁﬁﬂr Topfails,
lower the -Fore-fail, tallow under the Parrels,
clofe all them Sails, lath-fiure the Ordnance, firike your
* Top-mafls to the Cap, make it fare with your Sheepe-feet.
" Toy. A ltorm, letuslie at @rie with our main-Courfe, that is, te
 hale the Tack aboard, the Sheet clofe aft, the Boling fet up,
and theHelm tied clofe aboard. - When that will not ferve,
- then try the Mifen, if that Tplit, or the ftorm grow fo
Hull -great that fhe cannot bear it, then hit, which is to bear no
jﬁﬂTbm to frike a hbﬂju&hﬁtﬁbﬁl would lie obfturelyin
theSea, or ftay for fome Confost,fath fure the Helm a lee,
Under the Sea. and ¢ od Ship will lie at eafeunder the Hea;as we
Weather coil. - term it, If fhe will tyeather¢dil, and lay her head the other
way without loofing a fail, that muft bedorie by bearing up
‘ the Helm, and then fhe willdrive nothing fo far to Lee-
ward. They call it hulling alfo ina calm fwelling Séa, which
is commonly before a ftorm, whenthey ftrike their Sails left
Rowling. the fhould beat them in pieces againft the Maft by fotys-
Labour. {ing. We fay a'Ship doth Zabour-much when fhe doth
Sroom. rowl much any way 3 butif the will neither Trie nor Hull,
Foon: then'fpoon, thatis, pucherright before the wind, this way
although fhe will rowtmorethan the other, yet if*fhe be
Trough. ‘weak,it will not ftrain herany thing fo much in the &ro
- of the Sea, which isthé diftance betwixt two Waves or.Bi
lows. 1f none of this will do well, then he is in danger to-
Founder.  foundey, if not fink, fnﬂﬁhﬂ!ﬁ! is, { 11 nei
. nor fieer, the Sea will {o.over-rake her, excepe you free otit
the water, fhe will lie' like a Log, and o confequently
yofpenda fink. o fpeid a4 ADalf or Bard is when they are broke
A?"}' "by foul weather, and to fp2ing & Nal} is when'itiscracked
opring a Maft. in any place. ;
*Incthis extremity he that doth cun the Ship, cannot have
too muchjudgment, nor experience to trp her Dfft,or h?hw
_ . - the




The Sea-mans Grammir, 41
“fhe Caps, which are two terms alfo ufedin the "Trials of .

the running or fetring of currants. A pofie is when the Sea A Yoke
isforough as that men cannot govern the Helm with their o
~hands, and then they feafe a block to the Helmoneach fide -
“the end, amireeving two fals thorow them like Gunners
"Tackles, brings them to the Ship fide, -and fo-fome being v
at the one fide of the Tackle, fome at the other, they fteer
her with much more eafe thenthey camwithrafingle rope
with a double turn abourthe Helm, ' o
When the Storm is patt, though the wind may alterthres :
“or four pointsof the Compafi, or more, yet the Seafora —-

good time will go the fimewaysthen if your courleb
‘right againft it, you fhall meet it right 2 hcagl, fo we call
it & Dead Sea.—Semtimes-when there is but lictle wind , Ahexd Sea.
there will come a eontrary Séa, and prefently the-wind
-after it; Whereby we may Judg that from whence it came

was much wind, for commonly before any-great Storm the

Sea will come that way. Now ifthe Ship may run on thore

in ofe or mud fhe may efcape, -or Billage on a rock, -or An-

chors flook, repair her leak, butif fhe fplit or fink, the isa

wrack, But {eeing the Storm decreaferh, letus try if fhe will Hallock

. endure the Pullock of a Sail, which fomtimes is a peice of )
the Mifen Sailorfome otherlittle Sail, part opened to keep
her head to the Sea, but if yet fhe wonld weather coile, we
will loofe a-Hullock of her fore-Sail, and put the Helm a
weather, ahd it will bring her head where her fternis ; cou- |
rage my hearts. -
It clears up, 2 your fore Sail; Now it is fair weather Larce
_out with all your Sails, go Harg or agk, that is, when [w,
- we have a frefh gale, or fair wind, and all Saiks drawing.
Biit for more ‘hage unparre! the Mifén-Yard and lanch ir,
and the Sail over her Lee-quarrter, and fir Gives ag the
further end to keep the Yard: fteady;and-with a_Boom, Goofewiog.
Boom it out ; this we call 2 @eefe Wwing. Who isat Helm
there ? Sirra, you muft be amongit the Points; Well Mafter
the Channel is broad enough ; yet you cannot fteer betwixt

" a pair of fheats; Thofe are words of mockery betwixr the
Gunnerind the Stearfman, Buttoproceed. ~ G . Get
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Get your Larboard Tackes aboard, hale off your Star+
board fheats, gegp,.‘{our courfe upon the Pointyou are die
rected. Port, he will lay her by.the Lee; the ftays,or back~—
ftays, that is, when all .the Sails flurter- in the wind, and -
are not kept full, thac is full.of wind, they fall upon the—
Maft and Shrowds, fo thae-the Ship goes a drift upon her
broadfide, -fill theSails, keep full, fulland by. Make ready
to Tack abous,is far every man to ftand tohandle the Sails
and ropes they muft hale. Tack about is to-bear up the Helm
and that brings her toftay. all her Sails lying flac againft the
Shrowds, then as fhe, turns-we-fay-fhe is payed, thenlet rife—
your Leg tacks,and. hale off your.Sheats, and trim all your

—Sailszas they were before, which is caft off i
which wasthe weather-Boling, and hale up taut.the 0.
ther.  So,all your Shearts, Braces, and Tacksare trimmed
by a wind as before. . To belay, isto.make faft theropes
BReundio iR their properplaces. Found in;is when the wind larges,
lee rifg ths maintack and foretack, and hale aft the fore
S‘i\eat to the Cats-head, and the main Sheat co the cub-
bridge head, chisis Hounding in, or Hounding afthe
Sail ; the Slgcets being thcr‘c‘;ilﬁyh;g them do}\:m tokeep
; them firm.from flying up with a2 Pafarade, which is any .
Holarado. rope _whgxgwieha);e;ghal&. down the Sheats, blocks of :h§
main_or. fore-Sail, whenthey arebaled aft che glew of ths
mainSail to the Cubbridge head of.the.main Maft,andthe
clew of the fore-Qail. to the, Cat-head ;.De this- when the—
" Ships goeslarge. : o - :
Chfirve, . Obfervethe height ; that is, at twelvea clock te take the
o heighe of the Sun, or.in.the night the North Sear, orin the
forenoon- and afternoon, if'you mifs thefe by finding the
neadser.. W3impth and Almicanter, . Dead-ateris the Sy
water follows the ftern of the Ship, nat paffing away fo.
. quickly as, that flides by her fides, The 3Bake:of a Ship is.
1 Wake..,  the fmooth water a ftern, fhewingthe way fhe hath-gone in-
the Sea, by this we jndge what way fhe doch make, forif
the. wake be, right 3 ftetn; we know fhe makes good ber
way forwargds ;;but ifzp Les-ward a point or two, we glucir
R s . T thiok.

Rounding afts
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think tothe Lee-ward ofher courfg, but fhéisanimble Ship,
thatin turning or tacking-about will not fall to the Lee ward
of her wake when-the-hath weatheredit.  Difimbogue is
topafs fome narrow ftraight or currant into themain Ocean
out of fome.great Gulf or Bay. A IDiift is any thing
floating in thé Sea-that is of wood. Gock-e '
by the fhore,-and is a fign of Land , yet it is oftfound
far in the Sea.. Lay the Ship by the Lee to trie the Dip-
fea line, which is a” fmall line, fome hundred and fifty fa-
thome long, with a-tong—plummet at-the-ead;-made hollow,
wherein'is put tallow, thac will bring up any gravel; which
is firlt marked at twenty fathome, and .after increafed by
tens to the end ; and thofe diftinguifhed by fo many fmait
knots upon each little ftring that is-fixed at the mark
thorow the Strouds or midft of the line, fhewing it is {o
many times ten fathorme deep, where the Phmunet doth
reft from drawing the line out of your hand; this isonly uf-
ed indeep waters when we think ‘we approach the fhore’,
for in the Main Sea at joo. fathomes we-find no bottom.
Bring the Ship to rights, that is, again under Sailas fhe was;
fome ufe a Log-line, and a minute glafs to know what way
fhemakes, but that is fo-uncertain, itis not worth thelabcur
to try‘ie S -

One to the TFop to look out for Tand, the man cries ont
RYand to; which isjjult fo far as 2 Yenning, or 2 man may
difcover, defcry, or fee the Land. And o apalandisto
Sail ‘it, 4 r as youcan fee it. A.geod Zand fall
is when we fal} juft with our reckoning, if otherwife 2 2Bad

Hand £all ; but however how it bears, fet icby -the Com-

er Cables to the Anchors,-A-Beab-Fand,
or a2 Point of Lanbdoth lie further mcﬁ.
Land matk, is any Mountain, Rock, Church, Wind-
mil or the like, that the Pilot cah. know by comparing
one by another how they bear by the Compafi. A fitach
is the  diftance of two Points fo far as you can fee them in
a right line, as White-Hall and -London-bridg , or White-
Hall'and che end of Lambeth rowards Chelfey. Ferch the
: Ga. . Sound-

-Difimbogue.

A drife.
Rockweed, .

ipteatie.

Plummet,

Log-liaser———

- Land to,
Kenning:
To layaland.

Good l;nd.
fall, . .
Bad land fall,

A head [fnd.
A Poiot,
Land mark,
Torajfda
land. |
To make lnd;
A feach,
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sounding-line. Baunding-line, chis is biggdr than the Dipfieline , and is
marked ol two fathom next the lead with a piece of hlack
- leather, at three fachom the like, but flic; at § fathom-wich—
a piece of-white cloth; at 7 fathom with a piece of red ina~
piece of white leather; .at 15 with a white cloth, ée. The—
founding leadis fix or feven-pound weight, and near a foor
long, he thardotirheave this lead ftands by the horfe, or in.
the chains, and doth fing fathom by the mark g 0. and 2
{baftment lefs, 4. o. this is to find where the Ship may
* Foulwater.  fail-by-che-depth of the water. Foul-ipater is when fthe
;;ntff; into fhallow watcr”whe?éfﬂﬁh he raifes th{t}z1 fand or ofcﬁl :
ith her way, yet not touch the ground, but fhe cannot fee
her helm fo well as in deep water. —
When a Ship fails with a large wind towards the land,
Barim» or a fair wind into a harbour, we f2y fhe SBearsg in with
- the land or hatbour. And when flic would not come neer
the land, but goeth more Room-way then her courfe,wefay
Bear off fhe bears off; but a Shipboard, 2ear off is ufed to every
Baar up-  thing you would theuft fromyou. 2Bear upis to bring the-
Hold ok Ship to go large or before the wind. To old offis when
we heave the C‘gble a;htrhc C apﬂﬁcrfx,b if lit be g{g&; ancli( ftiffe,
- or flimy with ofe, it furges or flips back unlefs they keep it
Swgsh.. clofe tZ the witelps;and then, they either hold it faft with
’ nippers, or brings it to the Jears.Capftern, and thisis called
- Holding off. Asyou approachthe thore, fhorten your Sails,
when you ‘are_inl-Lrbonr take in your Sails, and come toan—
. anchor, whersin much judgement is required. — _
Nealeton. "To know well the fonndings, if it be Realed to; that is,
-7 dgep water clofe aboard the fhore, fhallow, or if the Lee.
- under the weather fhore, or the Lee fhore be fandy,clay,ofie,
ar fowland rocky ground, bur the Lee fhore alt-men-would
ARcad: - fhun that can avoidit. O5a fioad-which isan open place neer
offieg,, . the fhore. Or the @ffing which is the open Sea from the
" - dhore, or the middeft of any great ftream is called the offing.
Land locked, Land-ock, is whenthe land is round about you.
Ty Ride: Now the Ship is faid to #ide, fo long as the Anchors do
Ride agrea, hold and comes nos.home. &o FHideagreat Woadis wi:;r;_

The Lead,,
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the wind hath much power. They will ftrike their Top- \
Mafts, and the Yards alongft Ships, and the deeper the wa- - S
ter is, it-requires more Cable; when we have rid inanydi- -
freefs we fay We hahe vidl Doatole full, becaufe the water Ridea fhef.
broke into the Hawles, To $ide Bettoirt nind and tide,is K!‘*z b“d‘“xﬁ“:_
"iohen the Wwind and tide ave contrarpand ofequal potver, i
which wilt-nmake lxechdé\:xcr@mly, yet natftrammmuch - -
the Cable. Toribe thinart s to ride wichher fide tothetide, Ride thware
-and then fhe never ftrains it. Toride apifte isto pikeyour tde -
Yards when you ride amongft many Ships. To.tide, cxoffe_Kide #pike.
is to hoife the Main and fore-Y ards to the-hounds;and topped ¢ CPre
alike. When the water is gone and the Shipliesdry, wefay
fhe is Setved ; if her head bue-lie dry;-fheis ﬂgeme%@in Sewed.
butiffhe-eannot all lie dry, the cannot Hetothere. IWarer sew. :
Bo2n is when there §s no ‘more water then will juft bear her Water born.
from the ground. The toater fine is to that Bend or place Water line.
fhe fhoild fwim in when fhe is loaded. ,

-Laftly, to f5oax aShip is to lay out her anchors as ismeft To Mogre, .
fit for her to ride by, and the ways are divers; as firft, to
Moar a fair Berth from any annoiance. To 990ar a croffe Moar crofe,
isto lay one ancher to-one fide of the flream, and the other
to the other right againft one another, and fo-they bear . . =
equally Ebb and Flood. To 996a2 alongf'is tolay ananchor Moar afongft.
amidft the fiream ahead, and another a ftern, when you
fear driving a fhore. . IWPater Mhat is to moar guartering be- Warer fhor,
twixt both nether®rofs, nor alongft the tide. In an open '
road they will moar that way they ‘think the wind willcome

) . To%9Geas aProbifo, is to have one Moar Providn
anchor in the rivery and ahawfer a fhore, which is moared
withher head a fhore ; otherwife two Cables is the leaft and
~four Cablesthe beft to moarby, _T———"

CHAP.
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“C-H A-P- X. —

‘Proper terms for the Winds, Ebbs, Floods, and Eddiesy
~with their definitions, and an eftimate -of the Depth-?
the Sea, by the Height of -the Hils and the largenefs

of the Earth,

| %ﬁh&&n not a breath of wind fligring, it is'®
4 Calm. alm ora ftark Calm. 2 Bpeese is a wind blows-

A Breze. out of the Sea, and commonly in fair weather beginning a-
: bout ning in the morning, and laftech till peer night; fo
" likewife all the night it is from the fhore, which iscalléda
Tumpade,  “EUrnados or aSeaturn,but chisis but upon fuch coafts where
' ' it bloweth thus moft certainly, except itbe’a ftorm; or very
foulweather, asin Barbary , o£gypt, and the moft of the Le-
vant. We have fuch Breezes in moft hot countrys in Summer,
A frehGale.  but they are very uncertain. . frel) Sale is that doth pre-
, fently blow after a calm,whenthe wind beginneth to quicken
A toom. or blow. 28 faiv Toom Sale isthe beft toSail in becaufe the
gale.. s not high, and we bear.out all our Sails. A fliffe gale
is fo much . wind as our Top-fails can endure to bear. An

Eddy-wind.  ¢thbipp-twind is checked by the Sail, a Monntain, turning, -

lepverblows, o any fixch thing that makesiie rerurn-back-agai
blotug when we can bear noTopfalls. A flaw of wind is
A g‘g:" A Guit which is very violent upon a fiadden, but quickly
POWe endeth. 2 Bpoutt in the Wef Indies commonly falleth ia
+ - thofe Gults, which is, as it ‘were, a fmall river falling—en
tirely. from the clouds, like out of our water Spouts, which
irl-windd make the Sga where it falleth rebound in flathes, exceeding
L UNrW high,  IBBirle-fuindg running round, and bloweth divers
’ ' wayes at once, 3§ Stgam is known to every on¢ not to b;
: , muc
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much lef than a tempeff, that will blow dewnHoufes, and A Tempefi—
“Treesupby theroots.A SiFounloune:is a conftant wind in the A Meupfounc.s
Eaft Indies;that-bloweth zlways three Months together one *

way, and the next three Months the contrary way. A )es A Hericano. —
ricang-is fo violent in the Weff-Indies, it will contimue three,

four, or five weeks, but they have it ot paltence-in-five; .

fix, or feven years ; butthen it is with fuch extremity, thac S —
the Sea flics like rain, and the waves fo high; they over-flow - —-
_the low Grounds by the Sea, infomuch, that Ships have .
been driven over tops. of hi fe growing, many .
Eeagues into the Land, and there left; as was Captain’

Prancis Nelfon arx Englifbram;—andan excellent Seaman for

one: : :

Wefayacalm-Sea, or Wecalmed, when is fo fmooth the pecalmed.

Ship moves very little, and the men leap over board to fwim. .

A fiough Hea is when the waves grow high. 2 obipr, A Rough Sea

grotun Sea-when the Sitrges and Bilfotwg go higheit, &7 8™

The #hutt of the Sea,where it doth dafli againft any thing. And- surges.

the fioaring of the Sea is moff commonty obferved a thore,. The Rurof dre

a little betore a ftorm or after a ftorm. ' i;" .
F1o0d is whenthewaterbeginneth to rife; which is POURT o the Sea>

Flood-as we call it, then Quarter-flood, Half flood, Full-Sea, Floods and .

Still.waters or High-water. So when it €bbg, Quarter.ebb; Ebbs,

Half-ebb, three Quarter.cbb, Low-water, or Dead Low water,

every one doth know; and alfo-that as at a Spring ride ths

Sea or water is at the bigheft, {o at a Neapetide it is at the

loweft: This word ide, is common both to Fleod and

*m—h?—iﬁ; or you 12y as well Tide of Ebb; as Tidé of Flood, or a A Tide of-

windward Tide, when-the Tide run: againft the Stream, as a E%b
ceeward *Tide, that_is, when thie wind amd theTide goeut l’}g;'d'" o

~bottrone way:, which -makes the water as fmssth-as-the A inaward
other rough.. To Tide over to a place, is to go over with Tide.

the Tide of Ebb or Flood, and flop the contrary by An- Aleeward:
chering till the nrexe- Fide, thus you may-work againft thie Tide.

. 3 2. 4 . 1 ide over. -
wind it it over-blow not. A Tide.gate is where the Tid2 4 Tige.gare.
ranneth ftrongeft. It fiows Tide and half-Tide, that is, Tide.and half-.

2

it will be half-Flood by the thera; before it begin to flow iy Tude

the
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< the Channel ; for although the Tide of Flood run aloft, yet
CFAdi Tdes che Tide of EbD runs clofe by the ground.  An €bdje-Tide
: is where the water doth run back contrary to the Tide, thar
is, when fome Headiand or great Point in a River hindereth—
the free paffage of the ftream, that caufeth the water on
the other frde the Point to turn round by the
Cidle , dll ic fall into the Tideagain. ]
‘As touchingthereafons of Ebbs and Floods, and to know
how farit isco the bottom of the deepeft place of the Sea, I
will not take upon me to difcourfe oi?; as knowing the fame
to ets of God:unrevealed to man: only I will fet
down a Philofophical fpeculation—of—divers mens opinions —

;auchz_lggl_hﬁ_d;pdl of the Sea; which I hope will not”be
thought much impertinent to the fubjeét of this Book by the

Judicious Reader.
Theheigth of  Fabianus in Pliny, and Cleomides conceived the depth of
Mountains - ¢he Sea to be fitteen Furlongs, that is, a Mile and  parts.
perpendiculat. ploearch compared it equal to the higheft Mountains 3 Scali-
ger and others conceited the Hills far furpaflfed the deep-
nefs of the Séa, and that in few places it is more than a
huudred paces indepeh, it may be he meant in fome narrow
Scas, but in the main Ocean experience hath taught us it
s much more than twice {o much, for I have founded 300
Sfathom, yet fourdmo—ground. Eratofbemes in Theon that
great Mathematician writeth the higheft Mountain perpen-
dicular is but ten Furlongs, thac is, one Mile and a quacter.
AYO Dicearcus athrmeth this to be the height of the Hill-
Pelius in Theflakiz , but Xemagoras in-Phutarch—obferved-the-
- height Of Olymyius in the fame region to be twenty paces
more, which is 1270, paces, but furely all thofe on-
ly thofe Mountins in or about Greese, where tmived
Theheighof and were beil. acquainted ; but how thefe may compare
e Hillscom-  With the Alpes, in dfia, Athas in Africa, Caucafus in India, the
yared with the, 4ndes in Pers, and divers-others hath not yet been exa-
Superficies of | vyined,

Zl‘gt{:“;}l:;ﬁ But whatfoever the Hills may. be above the Superficies of
Sea, ** the Earth, many hold opinioa the Sea is much deeper, who

fups
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fuppole-thac the Earth at the fitft framing was in the fuper-
ficies regular and Spherical, as the Holy Scripture dire@s us
to believe;—beeaufethe water covered and compaffed all the
face of the Earth, allo that the face of the Earth was equal
to that of the Sea.  Damafeene notetly, that the unevennefs
and irregularity, which now s “feen in e Eareh's_Supesf-

Cies, was canfed by taking—fome-parts out of the upper face

of the Earth in fundry places to make it more hollow, anil
~kaythem in other placcs to make it more convex,or by raifing

up fome past, and depreffing—others to-make room and re.

ceit tor the Sea, that mutation being wrcught by the power
of the word of the Lord ,Eet-the-waters be gathered into one

place, that she dry land _may appear.—As for Aguinas, -Digny-.

Sus, Catharianus, and fome Divines that conceited there
was no mutatioh, but a violent accumulation-of the'waters,
or heaping thefn up on high is unreafonable's becanft it is
againft nature, that water being a -flexibie and a ponder-
ous body, {o to confilt and ftay ¥ f2If, and not fall to-the.
Jower parts about it 3 where if nature-there is nothing to
hinder it ; ot, if it be reftrained fupernaturally by the hamd
and bridle of Almighty-Ged, left irfhould overwhelm and
drown all the -Land, ic muft follow, that Gpd even in the
- very inftieution of Nature impofed a perpernal violence np-
on Nature. And this withal, that at the Deluge tliere
was no neceflicy to_break up the Springs of the Deep ,
and to open the Cafaraéts of Heaven, and pour down wa-
ter continually fo many daysand nights together, feeing the
~ ‘only withdrawing of that hand, or leting go of that bridle
which reftraineth the water, would prefently have overwhel.
‘med all, S
— Butboth'by Scriptures , the experiencs—of Nivizators,
and reafon, in making eftimation of the depth of the Sea,
xecken not only the helght of the Hills above the common
Superficies of the Earth, but the height of all the dry Band
ahove the Superficies of the Sea, becatife the whele ‘maf fot
‘Earth that new appeareth above the waters, being taken
as it were out of the places v;lhich the waters now poffefs,
mult

How all the
Hills and dry
land abrve the
Superficies of
the Sea hath
maderoom for
the Sca, there-
fere they are
in equal
heighe atid
depth.
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 muft be equal to the place out of which it was taken; fo
cohfequently it feemeth, that thre heighe or elevation of the.
one fhould anfwer the defcending or depth,of the other ; and
therefore in - eftimatipg.the depth of the Sea , we confider
not only the erecion of.the Hills above the ordinary land;—
but the advantage of.the dry.land above. the Sea ; which
lacter,] mean thg height of the ordinary main-land, excluding —
the Hills, which properly anfwer the extraordinary Deeps..
and Whirl-poolsinthe Sea. The reft is held morein large
gnoaugnents above the Sca, than that of the Hills is above the |

Thattherels. o thatthe plain face of the dry land i not level, o equal-
fmdll differ- o diftant from the Center, but iizhra-great defcent towards

_“gf"rp‘;;gs”" ¢ towards the midland parts, although it

firft rifing'out appear not plainly tothg eye, yet to reafon it is moft-mmam=-
of the 1?";‘;; fcg? becau;f"c vyeyﬁnd that?%art of the Earth-the Sea coveréth
l‘i:‘;-i'nb::d;- defcendeth lower and lower towards the Sea. For the Sea, -
sea ' which touching the upper face of it,is known by nature to be
o level, and evenly diftant from the Center, is obferved to. wax.
deeper and degper,the further one faileth from the fhore ‘to-.
wards the main Ocean :. even fo in that parc which is unco-
vered, the ftreamings of Rivers on.all fides from the Midland:;
parts towards the Sea,fliding from the higher to the lower, de-
clareth {c qeh; whefe courfesaze fome 1000, or 2000 miles,
in which declination, Plmy in his derivation of water res
gyireth one cubit of Jeclining in 249 foot of proceeding. Bue .
Columella, Vitruyins, Paladins, and others;, in their conduéi- .
on of waters require fomewhat lefs ; namely, that in the.-
proceeding of 200, foot forward, there-fhould-be-all
‘oie foot of defcending downward, which yetin the courfe of
roco.miles, as Danubius, Velgha, or Iidus, &c. have fomuch.,
or more, which will make hve miles of defcent in pérpendi-
calar account, andin the coirfe of 2000. or more, as Nifar,
Niger, and the River of the 4mazons have ten miles or more
“Thg desermi-. of the like Jefcent. . .
soinof thefe . Thefe are not taken as rujes of neceffity, asthough water
Cqiions: -~ conld not run without thap advantage, tor that relpect the,
o . con-
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.conveyers of waters in thefe times content themfelves with
one Inchin Goo. fcot, as Philander and Vitruwins obferved,
but is racher under a rule of commodity for expedition and
“wholfomenefs of water {o conveyed, left refting teo long in -
Pipes it fhould contraét fome unwhol{ome condition, or elfe
through the flacknefs of motion, or 1ong clofenefs, or banifh-
ment from the air, gathér fome aptnefs and difpofition to pu-
trifie. Although- fay, fuch excefs of advantags a5 in the
" Artificial conveyance of Waters the forenamed Authorsrer R
quire, be not of ncceﬁitz exatted in the natural derivationof . .
them, yetcertain itis, that the defcent of Riversbeing con- —

tinually, and their courfe fong, and in'mm%phmfwifr, and .
in fome places headlong and furious 3 the differences of height Nore, the dif-
or advantage camomefpﬁngs of the Rivers, ference be.

afid-their-outlets, betwixt the.firft rifing out of the Earch, g e e
and their falling intothe Sea: unto which declivity of land, mmg,, and
feeing the deepnefs of the Sea in proportionanfwer,as I before sheir falling
“declared, and not only to the height of the Hills: irisconcly- into the Sea
‘ded, that the deepnefs to be much more than the Philofephers * " 8%
commonly reputed: and although the deepnefs of the Sardi-
nian Sea, which Arifforle faith, was the deépelt of the Medi-
terranean, recorded by Pofidoniusin Strebo,to have been found
‘but 1000.fathom, which is but a mile and a fifth pare, and the
.greateft breadth not paft 6oo. miles: then feeing if in fo nar-
‘row a Sed it be fo deep, what may we efteem the main Ocean
to be, that.in manyi:%gfces is five times fo broad, feeing the
broader the Seas are,¥if they be intire and free from Ifiands,
" “they are anfwerably obferved to be the deeper. If you defire
e isfaction, read the firft part of Parcbas his Pil-
grimage, where you may read how tofind all thofe Authoss
at large. Now becaufe he hath taken near zoo.timesas much
—from-me, Thave madebold to borrow this from-hiry,feeing
‘he hath founded fuch desp Waters for this our ﬁﬁf_‘m‘_ﬁiﬁn,
being a Gentleman whofe perfon 1loved,and whofe memary
and vertues I will ever honour. ; ‘

Hz ‘CHAP
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€HAP XL

of Ships, boma__,LmL}bzm.am/_ umen_a( them.

A,Ship_thaLWill‘try,' hull; and ride well at-Anchor, wg
. X call a tobolefome Ship.—ATong Ship that-draws —
muich water will do all this, but if fhe draw much water,
and be Thort, The may Mull well; but neither. try norride—
well ; if the draw littdd"water and be long, fhe may cry
and ride well, bur never Hull well;, which is called an un:
whslfome Ship. The Bofing in of a Ship is when fhe
is paft the breadth of her bearing flie is brought in narrow
to her upper works: jt is certain this makes her wholfome
inthe Sea without rowling, becaufe the weight of her Ord-
nance doth counterpoife hier breadth under water, bue it i3
not fo good in a Man of ‘War',_becaufe it taketh sway a
grear deal-of-her room,nor wilther Tacks ever fo well come
aboard as if fhe weretaid-out aloft,and not Flaring, whick
iswhen ihe is a litle Howfing, in; neae the water, and then
the upp:r work-doth hang over, again, and is laid out broa-
der aloft, this makes a Ship more roomy aloft for men to ulg

their arms in, but Sir Walrer Rewleigh's pro; ~

to be ‘proportionably wrought to her other work is the beft;
becaufe the counterpoife on each fide doth make her fwim

“perpendicular or firaight, and confequently feady, which

& the ‘beft. ) :

g Ship be narrow , and her bearing either not laid out
enough or too low, then you muft make her broader and
her beating the higher by ripping off the Planks two or

thros
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three ftrakes under water;—and-as much abeve, and putge
ther Timbers upon the firlt , and then put on the-Planhs—— °
upon thofe Timbers, this will make her bear a hetter Sait, '
but it is7an hinderance to her Sailing, this is tobe-done when . .-
~a-Ship.is Crank-fided; and will bear.no Sail, and is called Crank fi i
Furving. Notealis, that when a Ship hath a deep Kesl jr Furving.,
doth keep her from rowling.. If fhe be floaty and ﬁ v Keel
fhallow ,put on another Keelunder the. frrit to make ic decp-
er, for it will make her hold more in the water-thiswe .
call a.falfe Beel. Likewifaif her Stem be too flat to make A folfc Kol
“her cut watet che better , and not gripe, which is when fhe Gripe
‘will'not keep a wind well 3 fix another Stem before i, and 7 -
that is called a falle , 1w i id more A falle Steran
way, and bear a better Sail.  Alfo the Bun.of a Ship is as The Run.
much to beyrcgardcd,—forfﬁm%%nd too full be-
low, the water comes but flowly to the Rudder, becanfe-the—
force of itis broken by her breadth, and then to put a_£ilfe
Stem-polt to lengthen her is the next remedy, burrotengthe -
en her is betters for when a. Ship comes off handfomely.
bysdegrees, and her Tuck deth: not lie teo low, which wiil
hinder the water from coming fwiftly to the Rudder, makes -
* herfhe cannot fteer well, and they are called as they are, a
good run.o? & Bad.  When a Ship hath loft a pece of her 2 go-4 faa. -
Keel, and that- we cannot comie, well to'mend it, you muft A bad Runs
patch a.new piece unco it,and bind it with a Sticrup,which & Sisup.
1s an)ron comes round about it,and the Keel up tothe other
fide,of the Ship, whereta itis ftrongly nailed wich Spikes, Hes
fiake alfo may be a defed, which is fo much of the FHull, Her Bake,
— as by a perpendicular Tine the end of the Keel is from the
__fewing .on of the Stem , fo much 2s.is without thar for-
ward on, and. in like manner the fetting in of her Stem-
Poit. Your Frenchmen gives great Rakes forwards on, which
____makesher give good way, and keep a good wind; burif he.
have.not %:full Bow, ths will pirch her Head—exereamly in
the Sea. If fhe have but a finall Rake, fhe is fo bluff that the
Seas meers her fo fuddenly upon che Fows fhe cannot cii
the warer much, but the longer a Shipis, ‘the fuller fhoul Be
: ' - o hor
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her Bow, but the mean is the belt. The Mmiﬁ}é’éa Sh?;i

 is her profpeétive, that is, as fhe doth fhew_great-orditrle :

Her water-draughtisfo many foot as fhe goes in the water,
but the Ships that draw moft water-are commonly the moft—
wholfomz, _Eut the leaft draught goes beft but rollsmoft,
and we fay a Ship doth $)eelty-on-Starboard—orLarboard,
that is, to that fide the dothlsan moft. e
~To @verlet orgbertholn a Ship, ir% bearing too much -
Sail you bring her Keel upwards, or overthrow her
by grounding her, {0 that (he falls upon one fide; and we
fay a Ship is walt when fhe is not fliff, and hath not Ballaft _
enotgh in her to keep her ftiff #And IBMll-veared when the
5T ilv-up,after the coines:to her bearing it makes her -
ill fhapen and unfeem! jt gives her within much room,
and fhe is very whollome, if her bearing be well laid odie.
The-Mafting of a Ship is. much to be corifidered, and will |
much caufe her to fail well'orill, as I have related in the Ma-

 “fting a Ship. ‘Fronickis when the Bolts, Spikes, or Nails

are 1o 4sten-with ruft they ftand hollow in the Planks, and fo
makes herLeak, the which toprevent, they ufe toput Lead
over all the Bolt-héads under water. Laftly, the trimming of
a ‘Ship doth much amend or linpatr- herfailiig, and fo alter
her conditions—To find i i, how - fhe wilt il

. beft 3 is by trying her failing wich another Ship, {0-miny

Glafiestrimmed 2 head, and fo many a ftesn, and 0 many
-upon an evenKeel ; alfo the eafing of her Mafts and Shrowds,
for fome Ships will fail much better when they are flack than

‘CHAP,
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Confiderations_for..a Sea Captain in the choice of kis Ship,.

and in placing bis Ordnance. . In giving Chafe, 'B'ibr?l- -
. ing, and eniring a Man of War-likehimfelf, or ads- — -
: ﬁz_:ding Merchant-maps—%—— -

N Land-fervice we call"a Man of War_a Souldier, either yowto chufea.
on Foot-or Harfe, and at Sea a_ Ship, which if The be shipfit to
not, as well -buile, conditioned, and provided , as—near make2 Man,
fitting fiuch an Imployment, as may be, fhe may prove of W3

( cither) asa Horfeman shat knoweth, not how to hold his
Reins, kgep his feat in his faddleand ftirrups, carry his Body,
nor how to help his Horfe with legand fpur in a curvet, gal.
lop, or ftop;-or asan excellent Horfeman thatknoweth all, .
this, mounted upon a Jade that will do nothing, which were
he mounted according-to his Experience, he would do more -
with that one, than half a dozen of the other, though as well -, .
provided-as himfelf. But I confefs, every Horfeman can.-,
not mount himfelf alike, neither every Seaman: fhip him-.
felf as he would, 1 mean got for ontward Ornament, which
the better they.are, the lefito ‘be diflikéd ; for there cannot
. than a Ship in her Bravery, but of 2 coms
petent fufficiency, as tHe bufinefs requireth: * But were I to
chufe a Ship for my- felf, I would -have her fail well, yer
_ft i -Pecks flafh-and flat,and fo roomy-thaemen - -
might paf§ with eafe; her Bow and Chafefo Galty tike
contrived, fhould bear as many Ordnance as with conve.
niency fhecould, for.thatalways cometh mioftto fight, and
fo fiff, the fhould bear a ftiff Sail, and bear out her lower -
Tier in any teafonable weather ; neicher thould her Gun room
be unprovided s not manned like.a Merchant-man, whic‘l;ir‘
T . they



56 The Seamans Gramamar.

they be double manned, that is, to have twice fo many men
as would fail ber, dicy chink it is too many,-in-regacd of the
chaige, yetto fpeaktrue, there are few Merchant Ships in
the World do any way exceed-ows. And thofe men they——
cntertainin good Voyages, have fuch good Pay, and fuchac- -
quiintance one with another in-thipping—themfclves, that™
chicty or fourty ol them would trouble 2 Mamr-of War with:
thiee or four times their number manned ‘with Preft Men, .
being half of them fcarce hale-Boutings: Yea, and many
) rimes a Pirat, who are comnjonly the beft manned, but chey
fight only for Wealth, not f‘stLon’m_rann_ngr Revenge, excepr
they be excremely conftrained.  Eut fuch a Ship as I have
> ned with ratker too many than too few,
with all fufficient Officers, Shot, Powder, Vi&ual, and alt
. their apurtenances, in my opinion, might well pafs mufter for
. atimeof War, ! ~ .
MisBewitd  Now being at Sea, the Tops are feldom without one ér
feriesa Ship,  Other to laok out for Purchafe, becaufé he thacfirf¥ defcries a
crencers 4 Sail, 4f fhe prove Prize, is tohave a good Sute of Apparel, or
Puize, fo much Money as it et down by order, for his Reward; as
alfo he thac doch firft enter aShip, there is a certain Reward
allowed-him: When we fee a-Ship alter hier courfe, and ufeth
: all the meansthe can to ferch-you-up; you are the Chale,
Howwogive and he the Chafer. -In giying chafe, om%aﬁng, or to efcape
chaie, and  being chafed, thereds required an. infinite Judgment and
e the  Experience, - for there is no Rule for it; buc-the fhorteft way
RO rofetch pp yourChafd, is the beft.  If you be too Lee-ward,
get all your Tacks aboard, and{hapeyour 5
to meet him at thencareft Angle you Carijthen he muft eicher
atter hig Courfe, and Tack asyou Fack as near the. wind
eshe canlie, to keep his own; till night, and then ftrike a
" ilull, that you may not defcry him by his Sails, or do is
belt to lofe you inthe darks for look how- muc¢h he falléto
Lec ward, he falls fo much in your way. Ifhebe right a-head
- vl you, that is called a Seern-chale, if you weather him, for
cvery man in chafing doth feck to get thie Weather, becauie
vou cannot-board him, excspt-you weather him, he wiillask,
. - — or
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or golarge, if you gather on him that way, he will try you
pd%r??hge—(’iind y then if your Ordnance cannor ‘reac;xyh¥m,

if tie can ont-ftrip you, heis gons.  But fuppofé you are to
Windward, if-hrdaic!ofe by a wind, and :hzre 088 a.
head-Sea, and ‘yoursa Eee-ward Ship, if you do the Dke your
Ship will {o bear againf} the Sea, E).e_vuﬂ_mak will_make fio ‘way 3
there! uft go a little more large, though you¢hafd
under his Lee till you can ran a head,

well, will fo cun his=Ship;-as force*you—to-enter tpon his
quarter, which'is the higheft part of the Ship, and but the
. Mifen Shrowds to enter by, from whence he may do yon

much hart wich tirele - danger, except you fire him, which"

. aPirat will never do, neither fink you, if he can chufe;, ex-
cept you be able to force him to defend himEElfe But in a
Sea-fight'we call Boarding, in Boarding where we can;
the greateft advantage for your Ordnance, is to board hinis
thwart the Hawfe,becaufe you may ufe all the Ordnanceyou
haveon one fide, and fhe only them in her Prow; but che
beft and fafeft boarding for entring, is on the Bow, but you
muft be careful to clear the Decks with burning Granadoes,
Fire-pots, Pouches of Powder, to which give fise by a' Gun-
powderMatch, to prevent Trainsto the JPoiuder:chef,which
are long Boards joyned like a Triangle, with divers broad
ledges on cither fide, whegein lieth as many Pebble ftones or
Beatch as can there lie; thofe being fired, will make all clear
before them.—Befides, in an extremity a man would racher
blow up the quarter-Beck, half-Deck;Fore-caftle,orany thing,
than be taken by himhe knows amortal Enemy; and com-

__monly there-aremore men loftin entering, if the Chafe ftand.

to her defence,in aninftant, than in a long Fight; and
board, if fhe be provided of her clofe Fights. I contef, the

-

“Boary and Doard, is when two Ships lie t e‘thcr fideby Board and
fide, but he that knoweth how to defend himfelf, aﬂd'WOfi@;

Boarding and
carng aShig

Powder.chefis

charging upon Trenches,and the entrances, of a Breachin 2™

" Rampite, are Attempts as defperate as a, man would think:

could be performed, but he that hath tried himfelf as oftin

the entring a refting ShipasI have dons both them and the
' 1 other,



58 Tbe Seamans Grammar.

- other, he would furely confels there is no fuch dangerous
Service afhore, as a refolved refolute Fight at Sea. A-Ships

—— clofe Pights, are fmall ledges of Wood laid crofs one another
like the Grates of Iron in a Prifons-window, betwixtthemain
Maft, and the Fore-maft, and are called Gratings, or Net=
tings, as is faid, which are made of fmall Ropes, muchin ike_—
manner, Covered with a Sail ; the which to undo, is to heave
a Kedger, orfix a Grapling intothem,-tied-inal ybuta
Chain of Iron isbetter, and fheering off will tear itin pieces,
if the Rope and Anchor hold ; fome have ufed Sheer-hooks,
which are- Haoks like Sickles fixed in the-ends of the Yards-
arms, thatifa Ship under fail come toboard her, thofé Sheers .
will cat fierShrowds, and fpoil her Tackling; but they are
fo fubje& to break their own'Yards, and cut all the Ropes ..
Wls,they a;;;)ri:jt %f reque{;- Toconclude, -

Exident figns ifa Ship be open, prefently to er, is the belfwayto

tl;l'ar‘rl Cha%q _ takeher. Bur if you feeyour Chafe ftrip himfIf into fight-

wil fight. "~ ing Sails, that is, ta put out his Colours in the Poop, his Flag

*in the Main-top, his Streamers or Pendants at the ends of

his Yards-arms, furt his Spret-fail, gike his Mifen, and fling his
Main yard, provide your felf to fight. Now becaufeI would
not be tedious in defcribing a Fight at Sea, I have troubled -
you ﬁ\:x 31 this fhort Preamble, that you may the plainlier un-
derftang it SR '

CHAPD
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—€HAP XIII.

Fiow to Manage a Fig'htrat Sea, with.the proper T.(ﬂfms:'#-
‘a Fight-largely exprefed, and-she ordering of @ Navy

alt Sea- - :

_—_—

gIOR this Mafter-piece of this Work, L confefs T might

do better to leave it to every-particalar mans conceir az
it is, or thofe of Wﬁﬁj@xwﬁmw, yet be-
canfe I have fcen many Books of the Art of War by fand,

and never any for the Sea, feeing all meén {o filent in chis
moft difficule fervice, and there are fo many young Cap-
tains, and others that defire to be Captains, who know very

fittle, or nothing at all to any purpofe , for their bettér un-

derftanding I kave proceeded thusfar ; now for this that fol-
~lows, what I have feen, done, and conceived by my fmall
~ experience, 1 refer me to their friendly conftru&ions, and
- well advifed confiderations. =~ - :

A Sail, how bears the or ftands fhe, to Windward or Lee-
ward ; {€t him by the Compafs ; he ftands right a head, or
ori the Weather-Bow, or Lee Bow, Iét flie your colours if you
have a confort, elfe not.. Out with all your Sails, a ftead
manto the helm, fit clof@to keep hier fteady,give him chafe

_or ferch hi 3 he holds his own, no, we gather on him.
Captain, out-goes his Flag and Pendants, - alfo his“nafte
Qlothes and Lop-armings, which is a long red Cloth a-

Many Bock; -
of the Art of
War for the,
Land,none foo
¢ Sea.

To give chife,

Wafte Clothes,
Top-arhings:

bont three guarters of a yardbroad, edged on-each fide with .

Calico or white LinnenCloth, that'goeth rovad about the
Ship on the ouc-fides of all heér ugpcr works fore and aft, and
before the Cubbridge heads, a

o about the fore and main -
Tops, as well for the countenance and grace of the Ship, as -

“to cover the-men from be'mlg feen, he farles and flings his
Ta ,

‘main
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- Main-yard,in goes his Spret.fail, Thus they ufe ta firip them«
Fighting Seils, Rlvesintotheir (hoat-Datlg, er Fighting Daile, which is.
Tuhale a.Ship. only.the Fore fail, the Main and Fore top Sails, becaufs tie
reft fhould not be fired nor-fpoiled ; befidesthey would be
, troublefome to handle, hinder our.(ighssand the ufing oue—
. Armes; he makes ready his clofe-Fights fore and aft, "_
How mbegin  Mafter;how frands the Chale ? Right on head }Hay ; Well —
a Fight. welhallreach him by and by ; What's all ready? Yea, yea,
every man to hisGharge, dowle }'our Top-fail to falure him
for the Sea, hale him with a noifeof Trumpets: Whence is
your Ship *:Of Spain : Whence is yours 2 Of England : Are
_ you a Merchant, oraMan of War? We are of the Sea. Hg
waves us to Leeward. with his drawa-Swerd, calls amain for—
the King of Spain, and fprings his Loufe, give him a Chafe-
piece with your Broad-fide, and run a good berth.a head of
him ; Done, done. Wehave the wind of him, and he tacks
about, Tack you, about, alfo, and kegp your Loufe, be yare
| " at the helm, edg in with him; give him a volley of {ma]l fhot, -
1 alfo your Prow and Broad-fide as before , and keep your
| Loute ;. He pays us fhot for fhot;. Well, we fhall requite
him; What,aré you ready again? Yea, yea. Try him once
more, as before : Done, done: Keep your Loufe, and load
our Ordnance again: Isalt ready? Yea, yea; edg in with
ij again, begin with your Bow-pieces, proceed with your

‘ Broad-fide, andlet her fall off With the wind, to, give her .
| alfo your full Chafe, your Weather-Broadfide, and bring her
Lo round that the Sternmay alfo difchirge , and your Tacks
|- clofe aboard again: Done, done, the wind veers, the Sea -
%oes too_high to board her, and we are fhot through and
“ + through, and between wind and water. Try the Pump, bear
Hgw to {liog 3 1,5 the Helm ; Mafter, let us, breath and refrefh a little, an
. %3" % fling a man over-board to ftwp the Leaks 5 thatis,to erufs his
e up about the middle ina_piece of Canvas, and =10
R him from finking, and his armsat ]ibexty, with a Mzlet in the
one hand, and a Plug lapped iniOkum, and well Tarred in a
Tarpawling-clout in the other, which he will quickly beatin-
to the hole or holgs the Bullets, made s What cheer Mates 2

18.
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fs-all well 2 Allwell, all vholl, all well 3 Then make reads to
bear up with him again, and withal your grear and fiall
fhot charge him, and in the finoke board him thwart the A
-Hawfe, on the Bow, mid-Ships, or rather than fail, on his .
Quarter, or make faft-your Graplings if you can to.his clofe
Fights and fhear off. Captain, we are fawl on each other,
and the Ship is on fire,-cut any thing toget clear, and froo-
ther the fire with wet Clothes..  In fuch a cafe they will pre,
fently be fuch friends, astohelp ene the other all they canto:
get clear, Ieft they both fhould burn together and finky and 7 .
F they be generous, the fire quenched, drink kindly oneco —
another ; heave their Cans-over-board—and—then-begin a- —
- gain as before. _ -

Welt, Malfter, the day is fpent, the night draws on, let A confuliaticn
us confult. _Chirurgion, look to the wounded, and wind up and diredtion.
the flain, with each a weight or Bullet at their Heads-and 3 Jcfighe
Feet to make them fink, and give them three Guns for their bury ther ¥
Funerals. Swabber, make clean the Ship; Purfer record dead.
- their Names: Warch,be vigilant to keep-your berth to wind-

ward that we lofe him not in the might : Gunners, fpunge
your Ordnance ; Souldiers, fcowre.your Pieces: Carpenters,
about your Leaks; Boatfwain and the reft, repair the Sails -
and Shrowds ; and Cook,you obferve your direétions againft
the Morning watch : Boy, Holla Mafter, Holla, js the Ket-
tle bojled 2 Yea, yea : Boatfwain, call up the men to Prayer
and Break-faft,

Boy,fetch my. Cellar of Bottels,a Healthtoyouall foreand A preparation
aft,courage my hearts for a'frefh Charge ;-Gunners,beat open for a freh
t -out with your lower Tire, and bring me from Chuge.
the Weather fide to the Lee, fo many Pieces as wehave Ports
t]\(")1 bea.ﬁrl upon hi{rg.e I\il]aﬂer, lay hir% abgard}.oufe for Loufe;

- Mil-fhips men, fee the Tops and Yards well Manned;~with
Stones, Fire pots, and Brapfz-bgils, to throw m,
before weenter, or if we be put off, charge them with all
your great and fmall fhot,inthe finoke let us-enter theminthe -
Shrowds, and every Squadron at his beft advantage ; fo found -
Drums and Trumpets, and St. George for Frgland, ‘
. ’ Thcy




“How s They iang oit 2 Frag-of Touce, Lule i mamabafeor

daliyeid, tabe in his Flag, ftrike their Sails and come aboard withtheir

Cveriaty i Caprain, JYusfer and Gunner, widi their Commiflion, Coc-
geaman ke ket or Bills of Loading, Qut goes the Boat, they ars lan—
T chied from ihe Ship-fice; emterimthem with 2 géneral oy, —
o GodHlave thie-Caprain and all the Company, with the Trum.—
pets founding, examine thepr—inPparticatar, and then con<

o clude your condirions,-with feafting, freedom, or pupifh-

CTLo2 L sment, @5 yon find occafion § et always have-as much care
to 5beir Woupded as your awn, and it there be efther young
or Aged-men, u@‘éhem nobly, whichis ever the na- -
s o tueof a generous difpofition.—Fo ¢, if you furprize—
hiny, or enter petforce; yoii may ftow the men, rifle, pile.’
oo Egg e adk, and oy a Beizes— [
tow tocel 3 40 call3-Couneif of War i a Fleot : There is your Conr
ot o cil of War to manage all bufineffes of import, and the Corr
ran and oe- ok Coungll for masters of fmallt moment,when they would:.
aSes. ., have a mwsting, where the Adimiral t i
s theAdmiral, they han
% i the Vige Admiral, gl!
Adwiral, intheMifens I
mtral of .each Squadror
,———ia cheir main-Tops, Fla
oo eate [dilinguihed by {e
.. every unight or morhingt
: - diclAdminl. o fatgee him
- . Adniral of any $quade
— _Lop;in e prefence ol
Adniral come aboard: o hil
= _ laion; andfo.any Shigte
tme, is-to-wear his B

“ tial o order thole

“s E

or diftancefrom cach other, that they becalm not-one am:
othery nor come notfoul of gach other j the General com-
. motly in the midtt, his Vice Admiral in the front, and His
: &w‘r Adniiral inthe Reer ; orotherwifé like 2 half Moon,

L
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which istwo Squadrons like\'two Triangles for the two Horns,
and fothe—reft of the Squadrons behind cach-other a good
diftance, and the Generalin the midft of the half Circle, trom
whence he feethalbhis Fleer, and fendethhis directions, ashe
finds occafion to whom he pleafeth, ‘ .
Now betweentwo Naviesthey ufe often, efpecially ina Har-
bour or Road where they are at Anclior, to fill old Barks with
Picch, Tarr, Train-oyl, Lynfeed-oyl, Brimftone, Rozin, Reeds,
with dry Wood,and fuch Combuftible things, fometimes they
tinkthree or four together in the night, and put themadrift as  — -
they find occafion. To pafiaFortfome will make both Shi
and Sails all black, butitthe Forckeep but a fire on the other
fide,and all the pieces peint-blamk-with the fire, if they difcharge
what is betwixt them and the fire the Thot will hit, if the Rulebe.
truly oblerved 5 for when a Shipis betwixt the fire and you fhe
doth keep youfrom feeing it till the be paft it. Toconelude there is
as many ftratagems,advantages,and inventjons to beufed as you
find occafions,and therefore experience muft be the beft Tutor. .

, CHAP XV, _ :
How they divide their fbaresin i wan of War, what Books and
Inftruments are fit for a Seainan, with divers advertife-
 ments for Séa mew, and the ufe of the Petty Tally.

R

~JF H Ship hath one tiri pare.The Victualer the other third.

~The othier third part s for the Company, and this is fub-
Lo Cmm . Shaes,

[Y)

. The Captain hath=— 10 e == -In fomebut 9
The Licutenafit ———=g-==or ashi¢ agreeth with the Captain.
Thcédgtes : 76- v s o - —— ;-
The Chyrurgion ~~=6~—— .

The Gugnggf,_. .6 . et e e et §
TLe’Boag{wain 6- . 5
The Carpenter see——§- , , 5
The Trumpeter = 6- » — e S e §

- (kY - : The
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The 4 quarter Mafters- 5—a piece, or

Nt

-The Cooper 5 ——— 4
The Chyrurgions Mates - —— rr—— 4
The Gunners Mate——3. e
‘The Carpenters Mate-- § = : -
"The Corporal 4 . ——
The quarter Gunnerse 4=t ce—we ~— 3
The Trumpeters Mates3 - : i
The Steward-msmem——4 e 3
‘The Cook +r= 4 —
The Coxfwain- 4 - 3

The Swabber ?; . - ——c
In Englifh Ships they feldomrufe-any Marfhal, whofe thares

amongft the French is equal with the Boatfwains, all the reft of

or Fore-maft-men according to their deferts,fome
three,fome twoand a’hﬁtﬁforge one and a half,and the] ysone,
which isa fingle fhare, orone anda half, or as they do deferve. -
- Now the Matter, or his right hand Mate, the Gunner, Boat-
fwain, and four Quarter Maftersdo make the fhares, not the
Captain who hath only this priviledge,to take away halfa fhare,
g{ ezf wd!lole fhare at moft, to give from one to anothéras he beft

3 . o8l R : "
For to learn to obferve the Alritude,

Amplitude, the Variation of the Gomp
and Almicariter, i

Tides, your Rombs, prick your Gard, fay your Goinpat, pet
fome thfﬁéfe.Books, but pl%&ice is the heft. - . a&.g
Mafter Wrights Errors of Navigation. ,. - o
Mafter Taps Sea-maris Kalendar—— =
The Artof Navigation, = =
The Sea Regiment.” -
The Sea-mans Secret: o -
Mafter Gunzers Works. . 7
‘The Sea-mans Glafs for the Seale.

The New Attra&tive for Variation.
Mafter Wright for ufe of*the Globe:
Malter Hews for the fame. .
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_Initruments fitting for a Sea-man,

Compafies fo-many- Pair and Serts as you will;an Afrolabe
Quadrant , a_Crofs-ftaff,a Back f1aff, an Aftrolabe, 2 NoBurnal,

A young Gentleman that defires command at Sea,onght welf Adkﬂg fe-

to confiderthe_condition of his Ship , Vicuals, and-Cam. 2easfor

pany,nor muft there bemore 1 earners than Salers how-fli

young Com-
manders, Cap-

oever many efteem Sailers for all the work to fave Ship,Goods ains,andoher

and lives muft lie upon them, efpecially in foul weather,then Officenn.

their labour, hazard, wet-and- cold is-fo-incredible I cannot
-exprefs it. It is not then the number of thém that here can
fay at home, what Tcannot da.I can quickly learn, and what
a great matter it is to Sail a Ship, or go to Sea ; furely thofe !
for fome time will do niore trouble than good, I confeSsit
is moft neceffary fuch fhould go,but not too many in one Skip,
for if the labour of threefcore fhould lie upon thinty, (as many
times it doth) they are fo over-charged with labour, bruifes,
and over-ftraining themfelves they fall Sick of one difeafe or o+
- ther, for there is no dalying nor excufes with Storms,Gulfts,
over-grown Seas, and Lee-fhores, and when their viuals is
putrified it endangersall : Men of allether profeffionsin Light-
ning , Thunder , Storms and Tempefts,with Rain and Snow,
-may fhelter themfelves in dry houfes by good fires, but thofe
are the chief times Seamen.muft ftand to their Tackling, and

attend withall diligence their greateft labour uponthe Decks. .

Many fiappofe any thing is good enough to ferve men at
Sea,,andfeuae;hmg fuffictent for them afhore, ecither for

their healths, for their eafe, or effate ; A Commander
at Sea fhould do well to think the contrary, and provide for

—him{elf andcompany in like manner ; alfo ferioufly to-confi-
derwhat will be his charge to furnith Bimfelf at Seawith Bed:
ding, Linnen, Arms, and Apparel, how to keep his Table a-

board,and hisexpences on fhore,and provide his Pettp-Tailp, The Peuy-

whichisa competent proportion(accordingto your number)of 21

thefe particulars following, .
Fine wheat flower clofe and well packed, Rice, Corrants, Sus

gar,
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gar, Prunes, C]rmmm, Ginger, Pepper, Cloves, g???tTGmger O,
Butier, Holland-Cheefe, -or Qld Cheefe, -Wine vinegar Ca Smé
Bru ;//, the belt Wines, the bellt Water, tlﬁﬁmmam
for s f.rvy, White Bisket, Oatmesl, Gammons of Barowdry=
ed Neaps iongues , Beef pack‘d‘tfp‘iﬁi/tmger Legs of Mus:ony
nxnxlucdmd, and clofc packed up, with tried Sewer o7
Butrer i earthen pots. ‘Fe-entcreain serangers, Marmalade ,
Suckéts,’ zilmoud;,ﬁnwﬁt.r—and fuch like. -
- T Semeit may be will fay I, would_have men rather to feaft
than fight'; But I fay thic want of thofe neceflaries occafions:
~ the lofs of more menthan ingny Englifh Flect hath been flain
finpe 88, Forwhen a mar%AMQFGFERﬁ! point of death, T
- would know whether a dith/of buttered Rice with alittle Cys
—wHeH Ginger, and Sugar, ahttka minced meet; orroft-Beef.”
afew ﬂcw’d Pruncs ;—arace of green Ginger , a Flapjack, 2
Can of frefh water brewed witha little Cynamon, and Sugar,:
be not berter tRana liccle Poor Fobm, or Salt Fifh with O and™
Muffard, or. Bisket; Buster, Cheefe, or Oatmeal-pottage on Fifhe:
days, oron Fleth davs Sale- Be?f; Pork and Peafe with-fix fhil=:
lings beer,thisis your ordinary. Shipsallowance, and for
them thac are well if wellconditioned whichisi X
Seamen cau(too well)mtneﬁmriﬁ" o, when:
_areall wet,and fome bave not, 1o much eloti;:
thaking with cold 0 *'
Brandy is much better to-k > fehﬁma hf@lﬁg
fmail Beer oF cold water a}ﬂmy; tbe fwg.r é%
imddlfs, few a

Tavern, nor Inn to burh aFagth 1m nexther Gmcer, Poul-
 terer, Apothecary, nor Butchers!Shop, and- therefore theufe
of this Petcy Tally xsncccffarv,anq thus tobeemployed as there
is occafion. To emerain‘ Strangers, as they are.
every Commander fhonid (hew himfelf as like himfelf ash..can,
a  as well for the credit/of the Ship,asid hisSetters forth as himfelf;
butinthar herein every one may thoderate themfelves accords.
ing to thiir own pl-dm&, thereforel leave it totheir own:
. difcretions, andthis brief. Dxicourlé,and my flfco their friend
ty conftriction, and goud opinien., CHAP. -
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——CHAP. XV.

An Alphabetical Table of the Narmesof 2l the Parts

or Members of o Ships-and its Appurtenances,-with

the, Number -of the Page in which the Term (or .
—Weord) bere form'd, is Explainedat Large. S

Pdge.

]

!

3§
'L'_f |

Dr; i

= rnve - )
\}nge, ‘broad-Bowe narrow-
» Bowe " A 9
‘Beake, Beake-head’ 1o
Bits 10
Block; Fifh-block Ir
Bulke, Bulks head I
Brackets ‘ 1I
| Bittacle 11,12
- garnacles 13
‘ roming, or Breaming 13
YU 4] Blocks ’g %ﬁ&%&
* 2 Billage 4] Pullies’ 19
Beds s} Block-fnap 20
"But-ends 4] Brales S 2z
-Bluffe 4 | Braces o 23
Beams - s | Bolings, Boling- bridles,the Bo-
~Bend wvide Wale 61 lins,check the Bowlings,23
S ‘Kz _ Bent
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Bear, Bear in, Bgar
up. ’

Breeze

Boarding.

reat Cabin

33 | Gabi 1.
Boufe - 34 Compaé. Dark Compals 11
Bonnet 24{ Vaiation Comgaﬁ u
Boat, a Long-boat 26 |Carhales
Bails . a6 | Calking, Calking-Irons "t
- Bail or Free a7 {Careene 13
Boat, Trim-Boat, Wind Boat, {Gotes - 16-
Hold water, Forbear a7 o B 16
Bight, Bicter, BictersEnd g0 [Cap 16
Breftfaft 30 Cardagé' vide Rxggmg 18
Toye, or Boyes, Can- Boy&g Coller - IR
3‘ Crows Feet SRR .. 3
Bonnet d —
Ba\laﬂ ta trenchi Ballaft 3z
'ﬁmfvﬁmhrs—m:te :

(& asiing, Carling Koess}
arling, —che
¢ End

Qountcr,upper and lower 11

7
Commings b
Capftain, Bars -

. ]PearCapﬁam . 8

Crab 2
Clamps é
gﬂv;rtai}-» 7 :
Combe Xo{Gap! ey
Crofpiece 10 Ch:rurgeon, and hisMate 74
Gat 11 [Cap-Merchant 34
Cubbridge head 11 Carpenter and hisMate 34

Corporal 35

Coopqr
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Cooper and hisMate ?6 Feather,Cuta Feather-— 10—

Cox{wain and his Mate Freeor Bail | 27
Cook andhis Mate =~ 36 {Fenders N
—Cunning 3 7 |Elown 39
Calm — 4 F]y 39
be Cal med ., "47~-Feundcr, Foundering. 4o

Chafc, togive Chale.  §9iFlaods -~ 4

gh
2
12
12
13

22

-4
Hatc!m Scuttle Hatch: 7
o " Hounds
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Loop, Loophorcs Eas:

{iounds 16{Eadder , Emvrlﬁ&EE
Hawler 20 _Gallcry-Lad T, kfpnt-
Harpings, Cat- IIarpmgs 201- Ladder
Halyarcs 20 | Loofe 9
Horfe: — 21 | Lockers —iz
Head-lines - 21 Eannier. 18-
gookc.r:!‘@fﬁook 24 | Lines, head<Lines 3

itch 35— Fﬁfmngncs,Smxteinng
Hall ~ _ -40] Bune I.mes,Clchxmcs,ig;'

—Hullocks 41] LeethLine ' 3”;
Hold ¢ff 441 KnaveLine &
.Hericano 47 Lee~Fan ,
1 Lifts, ToptheL
—— 'Eeggs
JUnkcs - ——301]
Eel
Keelfon-

Knees
Knight , fone‘nght 5 ¥

l\mght -
Knevels
Kneuels— :
Kmt, aWall Knob,a heliag»

Kaet, afheep fhank Kng

2§
Kedgers,and Kedging - 29
Kﬂdﬁle ; .
A L
Imber



] ‘mmdr. TET
Mafted, overMaﬂr:d, Taunt Suck Pump,Bare Pump -

Maﬁed under-Maifted, a} Prow o 13

maHe«Maf’t, or Army Maﬁ Paying 13
s Parfling 13
Parmers 16

_lanks five . 4 FRam
% Ports - 1 : : :
Paul 8| Rudder, Rudder-hons 12
Pump, brak-Pump,Can Pump Reoom, Bread-Room, Cotk-

Chain-Pump, Bar Pump, 31 Room : 12
' - Rigging .
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Rigging, well Rigged, over]Sleepers - '
ng%& 18 Spukape }
Ili:nlnmgs !9 213 indle S — 3
- Ratlings ' r,Skn. thers 9
Ro;xes,g Breft-Rope, ﬂandmg S,och:pc ppet TIY.
20 |Stearage 1t
Bolt-Ropes 22| Shiver . e ¢ 2
Entering Rope , Bucket-{ Shrowds, Taut the Shrouds,
Rope, Balt-Ropee ‘Port | Eafe tfw Shrouds “* 19
Ropcs, Jear- Ropes, Pre- Shgg,ﬁorShngs at
venter-Rope, Top-Ro e 27, Sheats : “aa
Keel-Ropes,Rudder Rope ,;,[smnet 24 4
Car-Rope,Boy-Rope BeafviSc?ﬁrT e 24
_ Rope, Cheft-Rope 28 Seafcn Lo 2§.:
‘Robins 1} Sarve, or Service
. Reeve, and Reeveing - &3 ‘Spunyarn
Roufing Sphoe Sphcemg,RoomS
Rowlmg 49 - CutS Splice:
F?m Rousd afe Ap hall
Rcac . 43} Ski
Road 44 | Spell.
.Ride , Ride a great Roact,
Rxdc a Itreﬂ'g "Ride b St
twcenWmdaud'I‘xdg,B__&: ;
thwart Tide;-Ride-a Pike, | St
Ride Croffe. 4445
Rut of the Sea AT
Roaring of the Sea 37} ;
Rough Sea 47 b S za ail; it
s R @[hn fSém;Sall\ldxfgn and MS
. len T pret ;. an
. Spric-fail, Top-Sail, Drift-
 Tocks 1| Sall, Nettmgaarl— 31
Stem 2 Head Sails , after-Sails ;z
Stern 2, 12 |[Stantions
Sweep 3 {Seam, Monk-Seam, Rdund-
Skarfing, or Skarfed 3| Seam 32

“Stowage
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Stowage 33 | Travas 12
Shoot 33 | Tiller 12
Steward 35 : Tarpawling 16,26
Swabber 36 | Trees, Cebilc Trees, TrelEl
Sailers — 36 | Trees : ‘16
Steep Tubs 37| Waift Trees,Roufe Trees 32
Steering 37 | Truck - 17
Starboard 37 | Tackle 20
Steady 37 | Ties 2y
Sheat or Courfe 39 Tac:kc:sh 22
Spoon ‘ ~ 49| Thoughts 26 -
Sg),o ahead Sea’ ﬁ Thowles - 26
Surges }Tire of Ordnance, as the 1,
Sew, Sewed 45+—=2and 3 Tire 32
S 46| a half Tire 33
Storm . 46 | Trumpeter ——— 35
Sea, a Rough Sea, an over-| Tally 38
grown Sea o 47{Tey - 40
Surges ... 47| Trough . " 40
Ship : A wholfome Ship, an | Tempeft 6

unwholfome Ship, How-
fing a Ship,Flaring, Crank-
fided, Furring, falfe Keel,
_Gripe,falfe Stern, the Run,
a good Run, a bad Run ,’
a Stirup , her Rake, her
‘Loome , Heeld, ,mrﬁtﬂ
- Overthrow, - Walt', Wall

reased Jron fidk, Trim 52,1,
‘ e . . 5;’ f»4 Y

- 4
Tide, Tide of Ebbe, Tide
., of Flood,a Windward Tide
* alLeeward Tide, Tide o-
. ver, Tide gate, Tide, and

 half Tide 47

- Eddy Tide 48

Top Armings 59
Vo

Tol ]

¥ Vea, Vea, Vez, Vea
’ 2

_ T
Imber,leeing'TimbCl" 3
Trunnions 4
Tuck 4
Tranfome 4

Veer, or the wind Veers
Under theSea 40
L Wood

73
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Water, dead-Water , Eddy

W Water, 4.:
Ood Ver by
ing ) 4 ater borm, r Lme,
- Wale, Chain-Wale,| Waterfhot 45
Gun-Wale 6 | Wirlwind : 46
Whelps 8 Waft-cloaths. §9
Windas ‘ ’
Waft, Waft- be&es—»Wa& - Y
Trees '
Whipftaffe xz Ams, Rope-Yarns  24.
War no more 37 Younkers 36
Weather Coyle 40 [ Yare . 77—
CHAP. XVi,
Alphabetical Table, Bxplaining. al} the Princi-
erms: ufed in work of a ShﬂozxaHWndnmd
Weatbm

&

FTor Akgﬂ,ﬁ_ommdﬁal%m%m of tﬁc Ship; or

toward the Steso, as- The s.aft, thatis to-
wards the Stern. * Mo hengs of

How chear ye fore and oft, thes iy, haw faresall yaurStips
Ar?:::ln): a Word ufed by aMam.cyf‘WZu*t:‘ﬁi!‘Enw ey, and

* fignifies, Xelds

Sevike Amain, thatis,. h)wa'zem"ro p-fails.
The Anchor is a peek, thatfi s the Anchor is right under-

the Hawfe (or hole) dirougb whu:h thaCable belonging to
the Anchor runs out,

Tbe.. Anchor. is & Cock: k)‘t tha.t is,, hang up and dowrhy
the. Sh:ps fide.. -
M.
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The Anchor is foul, that is,the Cable is got about the Fluke.

An Awning, A Sail or the like, fupported like a Canopy

over the Deck, to prevent%the fcorching heat of the Sun in
" hot Climates— B

7o bale, tolade Waterout of the Ships Hold with Buckets,
or the like.—— — ’ - )
Trench the Ballaf, divide or feparate it. ,
}:lm Ballaft fhoots, that’s, runs over from one fideto the
other. T e -
To bear with the Land, &c. 'To fail towards it.
To bear in, that-i i before or with a Wind intoa
Harbour or Channel. ‘ —'
" WWJmn doth come to bear, that is, lies right with
the Mark.
Bear upy a termufedin conding the Ship,whenthey would - -
have hcrpéil more before the Wd;;ﬁ. 'P ,
Bear zZ round, pul: h;ar {{ight before 1h§ Wind.
To Belage, to make faft any runni ope.
Zo Bmf 4 Cable, is to-makngit f;lg:ng Stip _
A Birth, a convenientfpace to moora in ’
A Bight, any gart of 2 Rope between the ends. :
The Bilge, the breadth of the place the Ship reftson when
fhe isa ground.
* The Skip is bilged, that js, has ftruckoff fome of her Tim-
ber on a Rock or Anchor, afid fprings a Leak.
4 Birtake, that whereonthe Compafs ftands.
A Birter;-a turi of a Cable about the Bits,
The Bits, two Main-fquare pieces of Timber, to whichthe
Cables are faftned when the Ship rides at Anchor. - -
—A4 Bowret, an Addition toanother fait, When they faften it
on, they fay, Lace on the Bownet 5 and when theytakeit off,
Shake of the Bommer; it is very rarely faften’d to'any other than
the Mizon, Main, Fore-fail, and Sprit-fail, thofe Sails
are called Cowrfes, as Main-courfe and Bonnet, not Main-fil
and Bonnet. L ‘ p
: 3



T be Sea-mans Grammay,

A Ruens, a loug Pole ufed to fpread out the Clew of the
Studding-fail, @,

Board and Board, a termufed when two Shipsgome o near
as to touch onc another. B

Za go aboard, to go into a Ship.

To make a board, or board it up, is to turn to Windward.

Ty break Bulk, to openthe Hold and rake out goods thence:

C

Careening, is bringing a Ship to lye down on onc fide while
they trimvand caulk the other.

Caulking, is driving of Ockham, Span-hair, and the like
into al} the feams of the Ship, to keep out Water.

To Chafe,' is to purfue another Ship, and the Ship fopurfus
ed is called the Chafe. :

To Cond or Cun, is to direc or guide, and #o cun a Ship is
to direé the Perfon at Helmhow to fteer her: If the Shipgo
before the Wind, then he who cunsthe Ship ufes thefe terms to
him at Helm, Starboard, Larboard, Port , Helm a Mid-
fbips. Starboard, is to put the Helm to the Starboard,
(or right ) fide, to make the Shi-}:: go to the Lar-
beard (or left; ) for the Ship always fails contrary to the
Helm. In keeping the Ship near the Hind, thefe terms are
ufed, Loof, KeepyourLuof, Fall not off, Veer mo more, keep ber
20, towch she Wind, bave a care of the Lee~latch, To make her
go more large, they fay, Eafe the Helm, nonear, bear up. To
keep her upon the fame Poimt, theyufe, Sreddy, or as you go,
and the like. The Ship goes Lasking, Quarserivg, Veermg, or
" Large; are terms of the fame fignification, wiz. that fhe nei-
ther goes by a Wind nor before the wind, but betwixt boths

The Courfe, is that Point of the Compafs on which the Ship
1ails : Alfo the Sailsare called Courfes. —

Cut the Sail, thatis, unfurlit, and letit fall down, A fai)
is welleus, thatis, well fathioned..

D
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D

" Dead-waters—the Eddy-water at the Stern of the Ship,
_ To Difembogue, is to go ov.\§ of the Mouth or Straitof a
Gulph. _ _
To difpart, is to find out the. Difference of Diameters of
Metals berwixtthe breechiand mouth of a Piece of Ordnance.
The Deck is flulh fore and aft, thatis, is laid from ftem to
ftern without any falls or rifings. -

E

Endfor End, a- Term ufed when a Rope runsall out of the
Elock, fo-thatit is unreeved ; as when a Cable (or Hawfer )
runs all out at the Hawf¢, we fay, ths Cableat the Hawfe is
751 out Endfor End. . '

A Fathom, a Meafure containing fix Feet.

A é’ack, is one Circle of any Rope or Cable quoil'd up:
round.

To farthel (or furl) a Sail, isto wrap it up clofe together,
and bind it with lictle ftrings called Caskers, faft to the Yard.

Tofifh a Maft, or Yard,is tofaften a piece of Timber or Plank
to the Maft or Yard o ftrengthen it, which Plank is called
a Fifh. ¥

- To lower or firike the Flag, is topull it down upon the Cap,

and in Fight is a token of'yiclding ; but otherwife of grear
refpedt,

To beave out the Fl?, isto wrap it about the Seaff.
__Free the Boat, or Ship, is to bale or pumpthe waterout.

G :
Tbe Ships Gage, isfo mahy Foot as fhe finks in the Water ;

or (to fpeak now like a Sea‘man) fo many Foor of Water as
fhe draws. , L3 Weasher




87

The Sea-mans Grommar,

Weatber Gage, is when one Ship hasthe Wind (or is to wea-
ther) of another.

A loom Gale, a little Wind. ——

One Ship gales away from another. In fair weather when
there is but licele Wind' that Ship which hath moft Wind and
failjs‘faﬁcﬁ isfaid 2 to gale aga.y rgx: the other.

o greave & Ship, 18 to br rto lyedry a ground, -to

burn gﬁ’ her old ﬁlth. o8 edry 28

The Ship gripes, that is, turns her Head to the Wind more
than the ﬁmu d ;

To Hale, is the fame asto pull

Toover-Hale;-iswhen a Rope is haled too fliff to hale it the
contrary way, thereby to make it more flack.

o bail aShip, is to callto her Company toknow whither

they are bound, ¢e. and is done after this manner, Héatbe

Ship! or only His! To which they anfwer Hde. Alo to fa-
lute another Ship with Trumpets or the like, iscalled Hailing.
Frefh the Hawfe, a term when that pare of the Cable
that lies in the Hawfe is fretted orchafed, and they would
have more Cable veered out, that another partof it may reft
in the Hawfe. When two Cables that come through two
feveral Hawdes are twifted, the untwifting themis calted clear-
g the Hawfe;  Thwart the Hawfe, and rides the Haw/e,
are terms Wled wheén a Ship kes rhwart or crofs, or with her
Stern jult before, another Ships Hawjfe. Note,That the Hawdes
are the great Holes under the Head of the Ship through which

the Cables run when {he lies at Anchor.

The Ship beels, that s, inclines more to one fide than the o
ther, asfhe beels so Starboard, thatis, tarns ap her Larboard-
{ide ro lie downon the Starboard. _

To Hitch, is to catch hold. -

The Hold of a Ship, is that part betwixt the Keelfon andthe
lower Deck, where all Goods, Stores, and Victuals do Lie.
Rummidge the Hold, is uied for remowing or clearing the Goods
and things inthe Hole.  Stowing the Huld, is when they rake
goods into the Hold, _ Te
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.. To Hiife, is to hale or lift up, as Huife the water in, Hoife up
the Yards,

Hulling, when a Ship is at Sea, and takes in all her Sails R
fhe is faid o il r

7he Ship Labowrs, that i, rowls and tambles much,
Land fal], is a term ufed, when we exped to fee Lan;
as we had a good Land fall, that is made Land (or faw Land,)- :
accordinf to our Reckoning. . —
Land-locked, is when the Land les round about-us, fo that
no point is open to the Sea. :
Landto, A Ship ifaid-to—tie Land 10, when fheis at fo.
great a diftance as only juft todifcern the Land. -
To Lafl, ist0 bind,as Lafh the Fifh on to the Msff thatis bind
itto the Maft.
Lawnch, isto putont, asto Eaunch s Ship,is to put her forth L
of the Dock into the water, butit is fomtimes likewife ufed:
ina N&aﬁvc fenfe, as when 2 Yard ishoifted high enough,
they ufually callaloud Lasmxch. be, that is hoife no more..
To lay the Land, is to lofe fight of it.
Tbe Lee fbore, is that fhore againft which the Wind blows..
Have a care of she Lee lasch, that.is take heed the Ship go
O Sty o by the 2o, s has.all her Eils lying fi
A Ship-lies by the Lee, that is; has. ils lying flat a~-
gainft the Maitsand Shrouds. . ) -
A . M .
BMizon. Safl, hztg feveral g%rds rb'e to it; as Ser she
Mizom, thatis, fic the Mizon faft ; Chamge Mizon, that is, .
“bring the Yardto theother fide of the Maft ; Speck the-Mizon; .
that 55, put the Yard right up and down by the Matt ; Spel):
the Mizon, thatis, let gothe Sheet and peek it up. . )
To maeor 4 Ship, is tolay out her Anchors in fich a manner. g
as is moft. convenient for her to ride by fafely. ‘

O H
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Neap tides, are the Tides when the Moon is in the fecond
and laft Quarter, and they are neither fo high, nor fo low,
nor fo fwitt as the Spring-tides. g
A Shipis beneaped, a term ufed, when the water does not
flow highenough tobring a fhip from off the ground, or ‘eut
of a Dock, or over a Bar.

The Offing, that is, fromward the fhore, or out into the
Sea ; as The Ship ftands for the Offing, that is, fails from the
fhore into the Sea. When a Ship keeps the middle of the
Charnel, and comes not near the fhore, fheis faid to keep in
the Offing. ’ .
.ﬁ#‘fwﬁm&-&swntrary to the fhore’s as the ftern of a Ship
lies to the Offward, and her head to thefhore-ward, that is,
her ftern liestoward the Sea, and her head to the fhore,

‘Overfes, isturning over, but if a Ship turn over ona fide,
when the is crimming a ground,itis called cvertbrown,

B

ToParcel a feam, is (after -the Seam is caulked) to lay over
it a narrow pieceof Canvafs, and pour thereon hot Pitch and
Tar. e

To Pay a feam, is tolay hot Pitch and Tar on (after Caulk-
ing) without Canvafs.

To Ride a Peck, is when the Yards are fo ordered, that they
feem to make the Figure of St, Andrews Crofs. -

* T Purchafe, in a Ship bears the fame fenfe as draw many
times, as she Capftain. purchafes apace , that is, draws in the
Cable apace. , :

) Q

Quarter Winds,are when the Wind comes in abaft the main-
mait-fhrouds even with the Quarter, .4
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U Quail, is a Rope or Cable laid up round one Fac-k over

another, and the laying the Fack, is called-guosiing——

R

A Reach, is the Diftance between any two points of Land,
that lie ima Right-line onefrom another.
To Reeve, is to put a Repe through a Block ;.and to pull 2
Rope out of a Block is called snreeving the Rope.
-ToRide, When a fhip’s ARchor holds her faft, fo dizt fhe
does not drive with Wirid or. Tide, fheis faid to ride st Amchor.

To Ride athwart, isto ride with the Shi ps fide to the Tide.

To Ride berwixs Wind.and Tide, iswhen the Wind and Tide

are contrary and have equa engthy
T Ride Hawfe-fall, is whenin a rough Sea the Water breaks
intothe Hawfes, ——— " =
A Road, isany place neer the Land where Ships may ride
.at m;;vrr?nhi a Ship riding thereis called a Roader. ~ .
Rowfem, (that is, Hale-in). proper-only to the Cable or
Hawfer, and is ufed when the Cable or Hawfer is flack to
make it taut or ftraight. o C .
. $ ,
A Sail, Befidesitsproper fignificition (as belongigg to the
feveral Yargsf[ from .whix it takes itSvarious Names,gsg Main-
fail, @) it fignifies alfo a Ship, as when at Sea we defcrya
Ship, we cry out, A faill 4 fsi}] Likewife if we fpeak of a
Fleet (or a number of Ships together) we fay the Fleet con-
fifted of 40 or 5o fail, and not 40 or 5o Ships. | .
To Serve & Rope, is towind fomthing about it, to keep it
fromfremingont. ™ e
- To Seaxe, is to make faft, orbind. " _
The Ship feehs, tl% is, when ona fudden fhe lies down on
her fide, and tumblesfrom one fide totheother.
The Ship fends, that is, her head or ftern falls deep in thr
grough or hellow of the Sea. M . 7
. . @
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To Settle a Deck, is tolay it lower,

he Ship is fewed, thatis, the Water is gone from her.

The Skip fhears, that's, goesinand out, and notright for-
ward. - .

1o Sound, is to try with a line or other thing how deep the -
Warcr is.- !

Tbe Ship bath [pent bér Mafts, that is, her Maftfhave been
broke by foul Weather; but if 2 Ship lofe her Mafts in Fight,
we fay, ber Mastswere foot by the Board.

To Splice Ropes, is to untwift two-ends of Ropes, agdthen.
twift them both together, and faften them with binding ‘a
firing-abeout them. e '

The Sail is fplu, thatis; blown topieces.

The Shi at is, goes right before the wind with-
out anyfaile . -~ ) '
Sprinitidg:, are the Tides af New and Full-moon, which
flow higheft arid-ebb loweft, and run ftrongeft. '

The Baw-{grit Steeves, that is, ftandstoo upright. Stecving.
1s likewife ufed byMerchants when they ftow Cogton or Wool,
which being forced in with skrews, they call Sreeving their
Cotton or Wools ‘ g

T

Tack aqbout, that is, bring the Ships head about to lie the
otherway. — . '
Tallee af the feats, a term uled for haling af-the fheats of
the Main or Fore-fail.
- A windward Tide, when the Tide runs againft Wind.
. A Leeward Tide, when the Wintl and Tide go bothr one
way. * o '
Xifl‘ide ate, where the Tiderun ftrong.
To Tide it up, is to go with Tide againft the Wind, and
when the Tide alters tolie at Anchor till it ferve agaifi, —
It flows Tide and balf Tide, that s, icwill be High-water
{ooner by three hoursat the fhore thanin the Offing.
To Tow, is to Qrag any thing after thie Ship.
The Traverfe, is the Ships way . T ’ T
)
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V s
To Veer, istoletout; as weer more Rope, weer more fucar.

- W -

The Ship is Walt, that is, wants ballaft.
To Weasker 8 Ship, isto goto Windward of her.
To Wind a Ship, isto bring her head about. —
How Winds the Ship, thatis, upon what poist of the Com-
pag‘ does lgw lic with her head. .
o Would, is to bind Kopeh@beut—&, Maft orthe to
keepma_Exfh to ftrengthen it: fke,

54

B

N
R SE——

 The Skip Yaws, that xs, gm in and out, and does not fteer
fteddy:

‘o
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GUNNERY.
T BoO K 11 '

_Being an Abftra& of the Art of Guwmery, (or Shooting
in Great Ordnasce-and-Morter Pieces :) Wherein the
Principles of that Art are plainly Taught, both by
Arithmetical Caleulation, agd by Zables ready
enlated:  With the Compofitions for the making of
'fEVe_r;l Fire Worksy ufeful in. War both at Sea and

L)

“€HAR L |
Wherein is declared ‘the Names of all forts of Ordnance,
awd their Appurtendnces, with an Explanation of their
proper Terms ; and divers Obfervations concerning
Shooting in them: o ' :

- A Cannon Royal, a Camnon, a Desmi:Cinnon; a Culdering, The Names of
Demi Culvering; a Saker, 3. Minion; and divers others : Ordnaoce,

A Table of all which; with thﬁrh@&m- :

“ges, & you have in. the Chapier following. ‘

To all thefe- beloigxgﬁatﬁﬁﬁa,{whcreon Pitces do 1ig; Carrlages, -
fapported by ah Axléfres betwixt two Wheels, whereon = .
doth Ji¢ the Piece upon her @riinniong ; 'which are two Trumniozs.
knabs caft with the Piece on-each of her fides, which dolti: : '

Ed
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lic in two half holes upon the two Cheeks of the Carriages,
Capfquates. 10 raife her up ordown as you will; over chamrare the Cap-
fiyunareg, which are two broad Pieces of Iron, doth cover
them, made faft by a Pin with a fore lock to keep the Piece
fromi falling out. Thac the Pisce and Carriages is drawn a-
W heds, long upon 188eclgevery onednth know, if {iie-be for Land-
Afervice, they have Whesls made with Spbkes like Coach-
wheels,and acéording to their proportions ftrongly fhod with.
Iron, and the Pins at the ends of the Axlerree are called
Linch-pine.  Winclpping., B
Trucks. If for Sea fhe have @rutckg, which are round intire Pieces
Tomouprz  of wood like Wheels. To monunt a Piece is to lay her upon

Si,'ic:cdei.(monm 2 her Cagiages5-to Bifmount her,to take her down, Her Betx

Piece, is a Plank doth lie nex: the Piece, or the Piece upon it upon
Beds. the Carriage, and berwixe the Piece ahd it they put their

Quoines, Quoineg,which are great wedges of wood with alitde handle

- at theend to purthem forward or backward for levelling the

Travas: Piece as you pleafe. To @valiaga Riece isto turn her which

Difpart, way you willupon her Platform.Ta pifpart a Piece isto find
Mouch. a differsnce betwixe the thicknes ofthe metal at her mouth
Cemoute.  and B2iteB,or carnoufe;which is the greateft cirele about her
Muzzle, Britch, and her mussie @ing is the greateft circle about her
mouth, thereby.to make-ajaft thok; there are divers ways to
difparc her, but the meft eafiéft is as good 25 the beft; and that
is bue by putting a litle fickor# ftraw that is fitaic int§ the

- Cylinder. Touch-hole to the Tower part-of the €plinder or Concate,
Concare. *  which is the Boge of thé Piece,and cut it off clofe by the me-
Bore. tal, and then R)ply it in the fam& manfier tothe mputh, afid
... it will exadly fhew you the diffstence, which being-fet upon
“;‘;g‘“‘r""' the muzzle of the Piete with 2 little CBy, Pitch, or Wax, it
o will be as the Pin-ofany Piece isto theﬁg{t, ‘level tothe Car-
noufé or Britch of the Piece; otherwife you may give her al-

lowance according to your pidgmient, - :

- <Zapee Boged, is when a Pieceis widéF at the mouth than
} towards thebritch, which-is datigersus Sif the Bullet go not
Honycomb.  home) te.burft her. * Ponpeombet, is when fhe is ilkcaft, or
over much worn, fhe will be rugged within, which & danger-
. . Cal ) Ous

‘Taper bore.
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ous for a.Crofibar Shotto catch hold by, or any rag of he
wadding being a fire, and fticking there may fire the next
Charge you-putinher ; and you may find it,if fhe be Taper- How to fiod
bored, either with a crooked wyer at the end of a long:ftaff, it
by feratching up and down to fée where youcan catch any
hold, or a light Candle atgeend of a ftaff thruft up_and
down to feeif you cam &€ any faule. Byitchingg are the Bricchings:
Ropes by which you lafh your Ordnance faft.to the Ships-fide .
nﬂpgul weather.§hambersg is 2 Charge madé of Brafsor Iron,
which we ufe to pus in at thy ¢h of a Stingar-Murtherer,
containing juft fo much powder as will drive away the cafe of
Ttanésorihat, orany ching irther. Ina grea Piece we call chae
her Chamber, fo far as the Powder doth reacti,when fhe is
A @qtttage, is 3 Bag of Canvafs made upon.a frame or Cartrage,

; rouﬁc:h piece "ofo;ﬁ;ood f;){x'nzv;l})a'tlgﬁ_,than t%e Bore of the

iece, they make them alfo, of Paper, they have alfe @ar.
trages or, rather Cafes for Carsrages mia_%fgﬁ Lattin‘to keep
the Cartrages in, which i§ito have o more Powder in them
than juft the Charge of /ot Piece, and they are clofely co- Cafes.
vered in thofe ¢ ‘ai_%é ) i, to keep them dry,and from
any mifchances by fire, and, aze £y not&iready and'fafer A Budg-
than your Ladles or Budbgebarrels, % Budgeharrel is alittle barrek
“Barrel.made’ of Lattin; filledisyit’ Powd® 05, carry from
place to.place for: fearof fire syinktheCoversicshath. 3 fong A Ladle.
neck to fill thei}Lades;wnhalé wi openi

t

hogeiopening. ‘A Ladle is
alongfaffwith a piece of thin' Gopper at.the end like
half a%@aﬁeﬁﬁgﬁ? ai&d_lengt? foxgnél}fh%a’s will hold
no more Powder than the.due Chagee. for the Pieceit belongs
o R Bt s Bk A Dl ek LIS e
JLambs skinar the ggcf gﬁfzy;{ig to' thyuft nptand-down the
Picce, to take off the dufl, moifturgy: oF fparks of fire if 5 o
any remain‘in her. And a $amner is a bobof wood ar the Waddises
other end to ram bome the Powder and the Waddings. 39ap: o
fingg is Okom, ‘old Clouss,, or, Straw, put after the Pow- :
fer‘andthe Buller. A €adfe is made of two Pieces of hollow Wood-cafes,.
‘wood joyned together kike two half Cartrages fit to pur in-
: : te
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to the Bore of a Piece, and a €ale:ffiot is any kind of fmall
Bullets, -Nails, old Iron, or the like to put into the Cafe to
fhoot out of the Ordnance or Murderers, thefe will do
much mifchief when we lie board and board : but for Spun-
ges and-Rammers they ufe now, a ftiff Rope a little more
than the length of the Piece, which you may turn and wind
within board as you will, with much more”eafe and fafety
than the others—— ) R
Round-hot. . Feound:fhot is a round Bullet for agy Piece: €rolg-hac:

Crofs-bar- fbgﬁxs alfo.a Round-thot,but it hath a long fpike of Iron¢aft
tfhot, with it,as’if icdid go through:the midft of jt, the ends where-
Joams  of are’commonly armed Horfear of burlting the :Piecs
“hot. which ist8.bind a lictle ®@kum in a litle Canvafi at the

Trundie-fhor,  ¢0d Of éach Pike. @rundle=fhot is only a bole-of-fron fix-
v te,e#p:ﬂgigbte’;h Inches, in length; at both ends fharp painted;

: and about a2 handful from eafs:tl;lend a roond broadlx wl of
prl-hor.  leadzaccording tothe Bore of thePiece caft upondefangrels
i ﬁu% @“&*Meﬁf&a Sbgcli’él&.}:g sbe fhortened when you
t it into thé-Piece, .and when jgiflies. outit doth fpréade

ﬁ;lf; it hath at the end of; either Bar a. half Bullet.either of

Chainfhor.  Leéad.or Irop. .. €hain fhot is (wo Bullets withy a-Chain be-
twiit.;therﬁ,_d&at;é;{' ng afe contrived round as in a Ball, yet

will fpread. in, fiying their full lepgthsin breadth ;. all thefe
en:You_are-feat pito;: fhoot down-Matfts,

are ufed whep:ybu,are Heaga Shipto :

Yaids, Shirouds, teatithe Sails, Ypoilithe men, or any thing

Fireworks. that is above the Decks. , $ive-1ozkg are divers, and of
Arrows of  many Compofitions, as Rrrotng crimined with:Wild-fire to
;‘;’k‘lg‘g}‘;w ftick in the Sajls or Shipsfide, fhot burning: Pikes of
ing P wild-fire go ftrike bueningingp:a Ships fide .to.fre.her. There
Granadoes of is alfo divers forts of agaﬁanoe‘s,,»&ne to break and fly in
divens fors. ahundance of pieces every way, -as wvill your Bzafg-hallg,
BafrBals. g Earthen-pots, which when they are covered wi -
tered Bullets fruck in Pitch, apd the Pots filled with good
Powder, inacrowd of people will make an incredible flangh-

ter; fome will burn under water, and never extinguith till -
- the ftuff be confumed ; fome only will burn and fum: oura
moft ftinking poyfon fmoke;fome,being but only an Oil,being
. anoin-
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anointed on any thing made of dry wood, will take fire by
the heat of the Sun when the Sun fhines hot. There is alfo a
Powder, which being laid in like manner upon any thing
fubjet to burn, will take fire if cither any rain or water light
upon it ; bat thofe inventions are bad on fhore, but much
worfe at Sea, and are naught becauft fo dangerous, and not
eafie to be quenched, and their praice worlfe, becaufe they
may do as much mifchief to a friend as to an enemy, therefore
I will leave them as they are.

There are alfo divers forts of JPetbber, the Berpentine is
like duft and weak, and will not keep ac Sea but be meift.

The common fort is greac-corned Powder but grofs, and M

only ufed in great Ordnance. Your fine corned Powder
for hand-Guns is in goodnefs as your Salt-peter is often re-
fined , and from ten pence a pound to eighteen pence a
Pound. : '

A @omkin is a round piece of wood put into the Pieces
mouth and covered with Tallow, and a i, or Fufe, a little
Okum made like a2 Nail put inat the Touch hole, and covered
with a thin Lead bound above it to keep the Powder dry inthe
Piece. Bbackelg are-akind of Rings but net round, made
like them at the Hatches corners (by which we take them up
and lay them down) but bigger, fixed to the midft of the
Ports within board, through which we puta Billet to keep faft
the Portfrom flying epen in foul weather which may eafily in-
danger, if not fink the Ship. o clop o popfon a” Piece, is
to drive a Nail into her Touch-hole, than you cannot give
fire. And countcfop her, is to put as much oyl as you can a-
bout the Nail to make it glib, and by a train give fire to her
by her mouth, and o blow it out.

Compalg Callipers belongs to the Gunner, and-is like
two halt Circles that hath a handle and joint like a pair of
Compafles, but they are blunt at the points to open as you
pleafe for to difpart a Piece. A Bome is his Touch-box,
his Pzimer is a fmall long piece of Iron, fharp at the fmall
end to pierce the Cartrage through the Touch-hole. His
Lint Kock isa handfome carirqed ftick,more thanhalf a yard

long,
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Powder.

Serpentine-

wder.

- Grgfs corned,
Powdcr 3
Fine corned
Powder.

A Tomkin,
A Fid.

Shackels:

;o cloy a
lece or

fon her, poy
To uncloy.

Compafs-
Cllhpcl’s.

Horse.
Priming Iron,
Linr flock.



go

Gunners Qua-
drane.
Dark Lant-
horn.
Mortars.
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Bullec-bags,
Worms.
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elting.
Ladies. *
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long, with a Cock at the one end to hold faft his Match,
and a (harp Pike in the other to ftick it faft upon the Deck or
Platform upright. The Gunners @uadant i to level a
Picce, or mount her to any random. A bark Zanuthome
is as well to be ufed by any body ashe. For i9oxtarg,or fuch
Chambers as are only ufed for Trigmphs, there is no ufe for
them in the fervice : but for Curriours, Barquebufeg,
Wughets, Waltaed mughets, Colivers, Crabutg, Cay-
bing,long Piltelg, 02 thot Piffold, there belong to them
Dandiliers, Dullet-bags Wormg, Bcotwzers, melting-
Ladles, Lcad, Aoldg of all {ores o catt their thot. Ruarter
aBullets is but any Bullet quartéred in four or eight parrs, and
all thofe are as ufeful a Shipboard as on fhore, For the Soul,
Trunk, Bore, Fortification, the diverfity of their Metals, and
divers other curious Theorems or terms.ufed about great Ord.
nance, there are fo many uncertainties as well in her Mount-
ing, Levelling upon her Platform, as alfo the accidents that
may happen in the Powder,the ground,the air, anddifferences
in proportion, I will not undertake to prefcribe any certain
Artificial. Rule. Thefe proportions following are near the
matter, but for your better fatisfaction read Mafter Dijgs’s
Pantometria, Malter Smith, or Mafter Bournw’s Art of Gun.

- nery,or Mafter Robert Nortow’s Expofitiofi ipon Mafter Digs’s

Stratiatice's, Nicholas Tartalia, any of thofe will thew the The-
ory at large. Butto be a good Gunner you muft learn it by
pragtice. . _

‘'CHAP. IL
How a Gunner ought to be Qualified.

Uppofing him to be a Chriftian fearing and ferving the
S true God 3 and living in good repute and efteem among
men. He ought (befides this) to be competently experienced
in feveral Artsand Sciemces 3 and-efpecially in thefe followuig.

' 1. in
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1. In Avithmetick both Vulgar and Decimal ; whereby he
may be able to work the Rule of Three (or Golden Rule ) both
g&e& and Reverfe, to Extraét the Square and Cube-Roots,

€. 0

2. In Geometry, whereby he may be able to take Heights,
Depths, and Diftances 5 'To take the true Plat of any Piece of
Ground s and thereby to Mins or Counter-mine under the
fame, or any part thereof. -

3. He ought to be Experienced in making of Ramparts,
Cannon, Baskets of Earth, and Fireworks, both for Service
and Recreation. B

4. He ought to be acquainted with the Names of every
member of which a Piece of Ordnance is compofed , and to
what ufe every member is appropriated.  °

s. He-ought to know how to fearch and pry into the con-
ditions of any Gun or Guss committed to his charge: As to
know whether sruly bored,or taper boredswhether with or with-.
out a Chamber ; whether free trom flaws (or Honey-combs.) To
know what quantity of Powder will ferve for a due Charge for
each Piece,what Shos will fit ; how many Matroffes to attend ;
how many Horfes or Oxen will ferve codraw any Piece, or (in
cafe they cannot be had)hew many men may ferve. .

CHAP IL

ﬂ Of fuch Neceffary Implements and Inftruments a¢ a Gun-
ner that bath charge of Guns or Artillery ought to be
furnifbed with. . :

Arriages, Wheels, Axletrees, Ladles, Rammers, Sheepskins
C to make Spumges-; Gun Powder, Shot; (Plain and Crofs
Bar, and alfo Chainfher), Canvas and Strong Paper to make
Cartrages, Fire works, Hand-Spikes, to mount and difmount

‘ N: Peeces §
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Peeces 5 a Davk Lawthors, and Budg-Barrels to carry Powder,
Stocks, Match, Wedges, Tomkings, Priming=Irons, &c.

Alfo he oughe to be furnifhed with thefe neceffary Bétrs-
ments : (1) A Guwner's Hesght- Rule of Wood, or Brafs, or
Brafs-circles, and a Pair or two of Compafles, one Pair with
three Points to draw with Black Laad and Ink ;5 and one plain
Pair ; and alfo-aPair of Callopirs, to take the Diameter of
any Ring or Bullet. (2) A Gumner's Quadrant to level, ele-

wvate, or deprefi his Gun s and Engines to try the ftrength of
POWd,eI’, &re.

‘ . T
CHAP. IV.

Cautions thas a Gunmer ought to obferve before be fire bis s
- Gun.

;.TH AT in breaking up the Head of his Powder-Bar-
rels, he ufe a Weoden Mallet with his Iron Tool, and
not a Hammer, for fear of firing. N : .

2. That he-give his Gun its due Cbarge of Powder, and
&) more. And if by trial (before he put in his Charge) he
find that his Piece is not truly bored, he muft then proportion
his Charge according to the #bimef fide of the Mesal, as fhall
be thewed in due place.

_ 3. He is to confider that a Jong Wad of Hay or untwifted
Ropes, will make the Shor fhoot wide of the mark, )

4- He ought to fee the Trummions are truly feated in the
Carriage 5 whether one Wbeel be higher, or reverfe fafter than
the other ; whether the Plasforns be level or not,and alfo free
;;gr“n ’fto:m or other impediments ta hinder the motion of the

5. If the Gun ke is to difcharge, lie point-blank, or under-
Meral, he ought to put in a fufficient Wad after the Shor, to
keep it clofe to the Powder 5 for if the fhot lie not clofeI; the

eece
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Peece will be fubjet to break in that vacancy. But if his Piece
::he n‘\lcl)unted to any Elevation, he need not put 2 Wad atter
e thot. .

"CHAP V

Of Gunpowder, and bow it bath been made from time to
time, and how it # made at this prefent.

‘Charcoal, of eacha like quantity.

93

f Al\algg 1380 Gunpowder was made of Saltpetre,Brimftone, o
4

nmo 1410 it was-made of three parts Saltpetre, and two
parts of Brimftone and Charcole. ¥

#Ammo—1480 it was made of Saltpetre eight parts, and of
Brimftone and Gharcoal each three partsc. —  —

Amne 1520 it was made of Saltpetre- four parts, and of
Brimftone and Charcoal each one part. :

Gunpowder, as it is made in this Age, is compounded of

Saltpetre fix parts, and of Brimftone and Charcoal of each.
ene part..

Muskes-powder-is-now made of Saltpetre five parts, one part
of Bﬁmﬁgne, and one of Coal. Pt part' N

And Cannon powder of four times as much Saltpetre, as of.
€oal and Brimftone, agreeable to that was made 4o 1520.

A pound of Powder as it is now made, (as it was experi=
mented in five foveral forts’of Powder here, little differing:
from each other, but the large corned Powder was the heavi-
eft) one pound will fill thirty one Cubical Inches, and fix hun-
dred parts of an Inch. .

CHAP. VI

Of the Names of the feveral parts or members of a Piece

of Ordnance. .

Ex this Figure reprefent the Ichn?i]réi)'hj\df any Great
Gun or Piece of Ordnance; In which,, AB
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A B is the Diameter of the
Muzxle, the Concave Cylinder, or
Bore of the Piece ; and the Mol-
ding above that, noted with R'S,
is the Muzxle Ring, or Cornice.

C is the Freeze.

C D the Neck. _

EF the Affragal, or Cornmice

Ring.

é H the Reinforced Ring.

1:K the two Trunnions,

L M the Chamber.

N the Bafe Ring,and the Touch-
bole, marked out to fall juft with
the end of the Bore.

O the Cafcabel, or Pummel. -

P L the Vacam Cylinder from
the Charge or Chamber, for the
guide of the Shoz. -

M O the Breech.

M N the thicknefs of Metalat
the Breech. * =~ - .

R is the Difpart, which is a
_ pieceof a fmall ftick or Wyre, fet
perpendicularly uponthe Auzzle.
-Ring of any Gum, of fuch length
that the top of it may. be equal
(in hei l{;{)‘to the upper .part of
the Ba?i' ing, .

CHAP,
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- . CHAP. VI
Of the feveral Pieces of Ordnance mow in U,

BEfore I proceed to the\bra&ice of this Art of Gunnery,
-1 fhall.give you a brief #iew of the Nuames of the feve-
ral Peeces of Ordwance now in-Ufe-in this Nation, as alfo of
four other Pieces ufed in Holland, and other parts of the Low-
Countries 5 all which the following Table will exprefs at one.
view. —

The Table Explained——

The Table confifteth:Gf nine Rows or Columes : :
[ Firfty Is the Names of all Ordinance now in ufé.
Second, Isthe Diameter at the Bore, in Inches and

. 100 parts of an Inch.

Third, Is the Weight of the Peece in Pounds. .

Fourth, Is the Length of the Peece in Feet, and 100
parts of a Foot.

Fifth; Is the Quantity of Powder which will Load

Inthe ¢ the Piece, in Poundsand 100 parts of a Pound.

~ Sixth, Is the Diamerer of the Shor for the Peece, in -

Inches and hundred part of an Inch.

Seventh, Is the Shot-weights, in Pounds and hundred
parts of a Pound. ‘
Eight, Is the Length of the Spoon of the Ladle in

Inches and 100 parts, . o
| Ninth, Is the breadsh of the Plate of the Ladle.

Firft, And here note, That in this Table, the Ladle is but 3
Diameters of the Shor in length, and three fifth parts of the
Circumference. ' ‘ )

Secondly, The Charge of Powder from the Cammon to hthle ‘

whole
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A Table wherein is defcribed the Names of all forts of Ordnance,
from the Cannon to the Bafe; Alfo the Lengths, Breadshs, Weights,
Diameters , &c. of Powder , Shot, Ladle, &« belonging to each

Peece.

| g8 3| Bl 18, a2
The Names oftbe*ém 21 w| 3 518, |ea |83
feveral Peeces of 321§ | S| % |E5| 562 %03 §§
Ordnance now z'niQ -5 & &Rk 273" =%
Vfe. . mpo*lih“~°2 Eos [Eogig ot | g%—;‘g“
a 22 Bluighe w % | 824|228 §g.§.§a‘ssg_
Cannon, 8.00f8000/12. 00/32. gof7. §c|58. 00j24-00}14. 75
Demi Cannon, Extral6,7¢ 6500(12. 00 18. 00l6. 62{316. cof22: 75{12. ©
Demi Cannon, Ordi6. sol§6oolie: eelrs, o 5. 16132, 0of22- 9012. 00
Culfverirtg, EXU'an;_ 1 . |10 oo 6. 00
dinary §= 50 48°°‘:;: % 112- 50 20.00[16.00110 o0

5T

§- 25

Culvering,Ordinary|s. 251470012, 00'1 1+ 37(§- 00

wlveri of the §.00 4000‘]2 Qo (Ne 00l TSI 4.2

leaft fize 12e =7 4« 90}t4.2519, ©0
4. 50
42§

Demi Culvering Ex- 1 oo
traordinary ¥ oo
Demi-Calvermeg \r

dinary 7€ Y4, golayoolto oo“-/. 24

prr | i e e

47513000

‘8.
P 5

Demi. Cul-ver p OF ., 00

the lefler ?ge 4. 2512000 ?o_ ool® 254 ©°lg. oofra. o&js. ©0

Saker, Extraordinad. ooliso0.%, S8 ool J—
riweY — 1o, calfe = 7517, 3111, ool7. 25

Saker, Ordinary 3:7§ 1009, °°;£-—?3!z- soé.—L 7

Saker of the lealt fizels. sof1400i8, ool a713-25l4e 75 T

Minnion, Large . 25|1000|8. 00(3. 253: 00 3. 2§l9. oo 5 co

‘Minnion,ordinary 3.00{7§0 |7. ool2. §0]2.92|3. 25i8. fols5. o0

|

>y

Fawcon 2761760 |7. ool2. 253 ¢Bl2. 508, 2sl4. SO
Fauconet 2-25400 }6. 0OI- 25i2. 01, 31|37, ¢ol4 €0
Rabomet 1. {0200 15. §0l0. 75|l- 28b. sol4. 25l2. 5O

L — 202 %14 2518 5€
Bale i.2¢)200 lt solo. 50|I. 13)0. §o0)4. ooh. oo

whole
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whole Culvering is allowed to be about two Digsmerers of the
Bore of the Piece. The Charge trom the Culvering to the Mi-
nion, two Diameters and a half. And from the Miniom tothe
Bafe, three Diameters,

CHAP. VI

How to find the Diameter of any Round ‘Shot or Bullet,
by knowing the Circamference : Or,By baving the Cir-
cumference of @ Shot, 20 find the Diameter.

L. Mechanically.

Irt the Shor about with a Tape, or piece of narrow Rib-
_band ; then divide the length of that Line or Girs in-
to 22 equal parts, and 7 of thofe parts thallbe the Diameter:
So, if a Shot be 37 Inches about, the Digmeter will be found
to be 11 Inches 3 quarters, and fomewhat more:
- But if the Diameter were given, and the Circumference were
required : ‘Then divide the Déameter into 7 equal parts, and
three times the Diameter, and one of the feven parts added
toit, fhall be equal to the Circumference: Thefe ways are trou.
blefome, wherefore another way to find the Diameter of any
- Rownd $pot, or the Ring of a Gum, is by a pair of Calloper
Compaffes, which are Compaffes bowed at the .Points, I
need not defcribe them, they are known well enough 5 but
_ this work may be performed: by the following Zsble for fin-
ding the length of a Difpart, and the Diameter or Circumfe-
rence of any Ring-of a Gun or Shot, &-.

1. Tke Circumference of an;" Ring or Bulet, Agi've.n to find
— the Diameter. —

Find the Circumference of the Ring or Bullet in Inches and-
tenths of Inches in the fir# Column and bead of the Table, and
againft the Inckes in the firft Column, and usider the tenihs

“~N O ot
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of anInch at the head of the Table,you band the Digmerer
in Inches, and 100 parts of an Inch.

Exam. Letthe Circumference of a Ring or Shpt be 2 3 Inches
and 4 tenth parts of an Inch. Look for 23 in the grﬁ Co-
lumn,and againft it,under 4 in the head of the Table is 7. 45
which is 7 Inches, and 45 bundred parts of an Inch, for the

Diameter.

I, The Diameter given, to find the Circumference.

Look for the length of the Diameter given, among the Fi-
guresin the Zabl, and what number ftands againft it in the
firlt Column, for they are the whole Inches in the Circumfe-
rence 3 alfo fee what Figure ftands over them, at the head of
the Tabk,for thofe are the tenths of Inchesct the Circumference,

Example. Let the Diameter of a Shot be 7 Inches, and 7
tenths, or7o0 hundreds, of an Inch. Look for this number
770 in the Table,and againtt it in the firft- Column you have
24 Inches, and 2 at the head of the Zable s fo that the Cir- .
cumference is 24 Inches and 2 tenth parts of an Inch.

Again, ifthe Dismeter given were 13 Inches 62 hundred
parts of an Inch, Ilook inthe Table for 13.62 and I find that
42 ftands againtt i, in the firk Columsn, and 8 over head ;
wherefore I conclude the Circumference tobe 42 Inches,and
8 tenth parts of an Inch. ‘

And this is either the Circumference or Diameter exaélly and

eafily:.found by the following Table, for all Ryngs-or

. Shot whofe Circumference do not exceed 54 Inches.

IIL. By drithmetick.

This being a thing o neceflary for 2 Gunner to know, 1
will fhew how it may be done Arithmetically.

The Proportion of the Diameter of any Circle, is to the
Circumfzrence thereof (according to Archimedes) as 7 js to
22, and that was the reafon that in the former ways yet di-
vided the Circumference into 22 equal parts, and took 7 of
them for the Diameter. But fince Archimedes other numbers
have been found nearer the truth, wiz. 113 and 3¢8.
Wherefore, A L By
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1. By the Diameter to find the Circumfeérence:
As 113 isto 355 :: fo is the length of any Diameter (fup-
pofe 23 Inches 31 hundred parts) to 73. ¢3,thatis,73 Inches,
and 53 hundred pacts of anInch, for the Circumference.,

The Arithmetical Work.
As 113:to 355 :: So 23.31:¢t0
x

. 3 5%
X1 b —— /
I Gy 1 b 55T
5. $Crrcq Y1655
Sxyy . oyen (73'” 6993
,Y//y/y /[’3(;4 rid - Pr————— o ve—
XY Y ry T 82775 loy

X
2. To find the Diameter: '
2. By the Circumference to find the Diameter.
355 isto 1 13 i So is any Circumference, ( fuppofe
1625 Inches 2§ hundred parts)) to §16. 77 feré. '

The Aritbmetical Work,
As3gs i to 113 :: Soxb25a5 & to §16.77
: 1t

x ‘ 3

& 487575
28y : 162525
XSy 163525
,6’,6#,7',11 1_3_ N Eu—

38 xred 7 (SI6.77fn.é. 18366325
— ANSYY T _ :

ryyy y ) :

FI¥E

That is 5 16 Inches,and 7;; hundred partsof an Inch (which
is a fmall matter above 3 quarters of an Inch)for the Diameter;
and according to this Rule is the following Table Ca.lcul;-
ted. : 02
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CHAP IX

A TABLE fhewinghowto find the Diameter of anyﬁde’ or Ring
of aGun not exceeding 5.4 Inches : Of excellent ufe for the ejajv’e a
exall finding of the length of the Difpart of amy Gun : Ar alfo of the

‘Diameter of any Shot or Bullet: withour Callopers, and alfe cg,‘J
Granada-Shells.

Tenth Parts of Inches,

Ichesflo | 1 2] 31 415 1617819

g oo oolo. 030, 060. 09gp0. 13/0..1€[p. 190, 220, 25{o. 29
G 1|l 32/0- 35,0 ;3|:>- 41(0. 44{o. 48]a. f!io. §4i0. 17 0..60
% 2} lo. 64lo. 670 70/0. 73'0. 76lo. 8clo. 83/0. 850, 89lo. 92
= '_3 . 9¢5lo. 98lo. 91j1. o|1. oF t. xaft, rs|. 181 211, 24
g 4. 29t ;o&l. 34{1. 37|1. 40[1. 431, 46.1. ojr. §3l1. §6
8 _ sl[r. solr. 62lr. 65(1. 68[r. y2(1. 75[r. 78!1. Br'r. 851, 88
E T 8| {1- 91fr. 94fr- 97[2. o0f2. o3j2. 07|z, 102 x;’\z. 162 19
w 7|12 23R 26120 29120 3212, 3612, 3913, 42{2. 452, 48)2. 51
O 8)ii. g¢j2. §8l2. 61]2. 642, 67F¢ 712, 7412- 77‘2. 8oj2. 81
%"_; 2. 86j2. 9ol2. 9312—9613. oaf}. 0213, 06[3- 093, 12]3. I§
& 10|13 183. zx|;. 2513 283, 31{3. 3413. 37|3- 41|;__- 4433, 47
2 1112 §0oi3. 5;‘3. $6{3. 60(3. 633+ 663. 69.3 72 3 7513 79|
o« I2{{3. 823. 8;\3. 88(3. 91{3. 953+ 984+ o1|4+ 04{¢- o7l4. 11
g 1314 144 174 20(4. 234 2618 394 3314 36 391 42
| 8 _1alls 464, 40's. 524 s5la. 58l4- Gala 654 68l 1)yl 7y
:‘;)—x_g-l' 4- 77|14 80 4. 83:4. 8714, 90i4. 9314 97’5. 0%ls. 035. 06
L'é 16 {5. ogly. 12,5, 165 19|5. 22|5- 25|5. 285, 35 3 - 37
8 _17|5. 41|7. 44'5. 475 515 645. 67[5. 605. 6315. 6=5. 72
'5 18 {5, 735+ 76i5- 795 _82 5. 86{5. 8y ;. 92:5. 9§iy. 986. o1
2 19 {5 o5i6. 08l6. 116 146, 1716, 2115 246, 27i6. .3_0;6. 33
(= 20]5. 37,6. 3915, 436 46l6. 496, 5:16. 56 6. 596, 626. &5

Tenth
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Tenth parts of Inche:.
Inches||© | £ ]2 13 ['4 |5 16x7 181 9

21l 66116, - 726 75%.786 8116 81 6. 886.916 94% 97{ "
22} |7. 06{7.. 037 07,7. 10}7. 13(7. ,57 1907, 2217 267 29
23 (7- 377 3517 38:7. 42|7. 457 48 7. ¢1 7. 5417. ¢ 53|7 61
24!]7. 64l7. 67(7- 70} © 7317- 7717- 8..7. 83]7. 86]7. t9.7. 93
25|{7- 96|7- 998. 02.8'. o§|3. 088 128 1518 18|8. 218, 24
261(8. 288, 318. 2%8. 37 8

8 8

8

9

=
8

] 40(3. 448. 47(8. 50(8. 53{8. §6

7|8 59[8. 638. 665 69/8. 7218. 7587 59|8. 8)|8 85(8. 88

z . 948, 9?5L9WU’9 049. 07'9. 10l9. 13}3. 179. 20

SEEER

28/ (8. 91
29|(9+23/9. 269. 29 9 33)9. 3609. 29'0. 42]|9. 4;9-495 52
9-5;977&9“22_§£9 68l9. 71,9. 749 77)9. 8ol9. 84
9. 8719. 90l9. 93 9. 96/10.00}50. 03 1o.cé|lo.09to.12 £0.15
Tro.18l10.22]fo. 2§ 10.39/10.31]10.3410.38{10.41(10.44'10.47
10.5 1{Io.g4{I0. ,7|xo .60|10.63l10. 6610 79[t0.73{10.76,10.79
ro.82iro.85|ro.89 10.92110.95/11.98'11.01 11.04{r1.08'11.11
rr.x4rr.a7jox 20l1134 11:27)11.30'11.32}11.36111.39.11.43
I1.46/11.49|1T. gz"u S|Pl 1.62111.65[11.68 ;.7{11.75
11.78]11.81 IX 84 11.87{11.90{11.94'11.97(|12.00[r2.03(12.06
I2.10{12.12(22. téfxz 19{12.22{12.25'12.28{12.22/12. 12.3¢/12.28]

12.41{12.45{12.43|X2.51(12.54 12, 571260 11.64.}:2 67i12.7¢t

|

w2
(=]

.

12.7312.76]12.79112.83112.99|12,89'12.92|12.95/12.9813.02
|13:05{13:08/43.15)13.13 132w 024l 32713 30]13.3¢c}13.34
13.37|13-40/13:43/13.46/13.50,13.53]13.56/13.59]13.62(r3 65
13-69{03:72{1 %751 3.78[13.81{13.85|13.8813.91113.94!13.97
14.001L4.0411497114.1014.11{14.16{14.20(14.23{14.26{14.29
14.3314-36(14.39(14.42114 45{14.48]14.51]14.§5/14.58[14.61
14:64114.67/14.70114.74114.76/14.80/14.83(14.86/14.90]14.93
114.96/14.95'15.02/1§.06/1§.09:X5.12[1¢.15/15:18 152 1j15.25

T5.2815.31 31 15.34|15.37}15-40} 534 r557115-57115.5315.56
T§.60 1563 15.66{15.79115.72{15.76]15.~9lr5.82:15.85(14.8%
16.92119.95)1 5.68{16.01 16.04 18.07[ 16,4116, 16.14,16.17/16.2¢
1614 16271 dgn 16.33 16.36 16.4c|16.43 1640 1649 16.52
116.55116.98[16.62]16.65 16,78 1671 16.74116.57116.8116.8
116.8716.90 16931657 16.99'17. 03 l7.c6‘17.29 17.0217.1.

1w

The Gircumterence of the Ring or Bullet in Inches, -
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The Defeription of the Table.

‘The Zable is Calculated from one tenth part of an Inch
Circumference, to §4 Inches Circumference, which is large e-
nough for the Girt of the Bafe Ring of any Gun : Or for the
Circumference of any Bullet or Granado Shell 5 for which pur-
pofes this Table will-beferviceable, as fhall be fhewed here-
after.

The Table confifting of Eleven Columns, the ficlt Column of
the Table (beginning at o Inches,and ending at ¢3 Inches)
fhews the number of whole Jucbes that any Ring of a Pjece, '
or Girt of a Bullet is in Circumference.- 'The nine Figures at
the Hextds of the Table, which are o, 1. 2.3, &e. (amiare
larger than the reft ) fignifie tenth parts of Inches of the Cir-
cumference of any Ring or Bullers And the Figuresin the other
Columns are the Diameters of Circlesy the Girt of whofe Cirs
cumference are found in the Side and Head thereof. b

The Ufe of the Table.

- The Ufes of this Table are principally two, Fir#, by ha.
ving the Circumference of any Circle given, to find the Diame.
ter ; or, Secondly, having the Diameter, to find the Circum-
ference.

Example 1. If the Circumferemce of a Circle be 18 Inches, and
three tenth parts of an Inch, bow much % the Diameter of
that Circle ? . _

Find 18 Inches in the firft Column of the Table, and three
tenths at the top of the Table ; and right againft 18,and un-
der 3, you fhall find §.82, thatis § Inches, and 82 hundred
-parts of an Inch for the length of the Diameter of that Circle.

txamp!e 3. If the Diameter of 4 Circle be 13 Inches and

7§ bundred parts of an Inch, how much #. the Circumfe-

rence of shat Circle 2 " Look
00
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Look fer x3. 75 among the Figures in fome of the Co-
Jlumns of the Table, which number you will find to ftand.
undey the figure-s- in the head of the Table, and againft 43
in the firft Column of the Table, which thews the Circumf-
rence- of that Circle to be 43 Inches, and-two tenth parts
of an Inch.

: )

CHAP. X:

Concerning the Difparting of any Piece of Ordnance, and:
bow to find the length of the Difpart. '

YH E “Difart of a Piece, is the difference between the
thicknefs of ths Metal at the Muzzle and Breech of the
Piece : And to find it there are feveral ways.-

1. Mecbaxical!)'. ‘ _

Take your Priming Irom,and put it down right in the Zouc-
hole, till it touch the Metal at the bottom of the Bore, and
upon the Iron make a mark level with the top of the Bsfe Ring
of the Piece : Then apply the Priming-Fon to the bottom of.
the Metal at the Mouth of the Piece ; and upon it make ano-
ther mark, equal with the top of the Auzzle Ring of the.
Piece; fo fhall the diftance between thefe two Marks, be the

true length of the Difpart proper for thatGun. . .
Another way not much differing from the former may-be
—- thus : S

~ Take a fmall Stick or Straw thatis ftrait, and put it into
the Touch hole to the lower part of the Cylinder (or Concave)
of the Gun, and cut it off clofe to the Metal at the. top of
the Baje Ring of the Piece; then apply it inthe fxme manner
to the Mouth of the Piece, and cut it off level with the top
of the Muzzle Ring, fo fhall the litrle piece cut off be the
. Difpars ; which being fct upright upon the top of the Muz-

zle
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zle Ring of the Piece with Clay, Pitch or Wax, it fhall be
the true Difpars. ‘
There are other Mechanick ways to perform this Work,
but the beft of them are uncertain; wherefore 1 fhall
fhew how it may be performed other ways. :

II. By tke foregoirg Table. .
Let the Girt of the Bafe Ring of a Piece be 42 Inches, and
the Girt of the Muzzle Ring 31 Inches ; and lst the length
of the Difpart for fuch a Piece be required.
Look in the firflt Column of the Zable for 42 (the Girt of
the Bafe Ring ) and againft ic (in the next Column) is 1 3. 37.

_that is 13 Inchesand 37 hundred partsof an Inch; for the

Diameter of the Bafe Ring. Again, look in the firft Column
of the Table for .31. (the Girt of the Muzzle Ring, and a-
gainft it (in the next Column) is 9. 87, thatis, 9 Inchesand
87 hundred parts of an Inch, for the Diamerer of the Muz-
zle Ring as before ; the difference bebween thefe is, 3. jo.
which is 3 Inches and a half ; the half whereof is, 1. 7¢
(or 1 Inch and 3 quarters) for the length of the Difpart of
fuch a Gun.

Another Example :

Let the Girt or Circumference of the Bafe Ring of 4 Gun be

37 Inches, and 4 tenth parts of an Inch: And let the Girt of

the Muzzle Ring of tb;/)zme Piece be 26 Inches and 6

tenths of an Inch : Iwould know the length of the Difpart
_ Yfor fuch o Gun. , FE
Eook in the fieft Column of this Table for 37 Inches, and
among the great figures at the-head, for 4 (which is the 4
tenths of an Inch)And then againft 37 in the firft Colum,and
under 4 at the top,you fhall find r1.90; which is 11 Inches,
and gohundred parts of an Inch(or 9 tenths of an Inch) for the
Diameter of the Bafe Ring of the Piece:Again,look in the Table
for 26 Inchesin the firft Column,and for 6 at the head of the
Table, and right againft 26 in the firft Column, and under
‘6-at the head, you fhall find this humber 8.47, whicih ils 3
; Inches
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Inches 47 hundred partsof an Inch: Subftra® 8. 7~ tom
11.90 the remainder will be 2.§7, the half whereof is 1. 2§,
that is 1 Inch, and 38 hundred parts of an Inch, for the tiuc
length of the Difpart of that Gun.

A Third Example :

Diameter,

Girt of the Bafe Ring, 47 Inch. 3 tenths
Girt of the Muzzle Ring 32 Inch. § tenths —— .10, 34

) Their Difference 4. 73
The half 2 In. 36 hund. parts-efan Inch, the Difart 2. 36

And let this fuffice for the ufe of this Table in this place.

All thefe ways here prefcribed Tor Difparting of a Piece, do
fuppofe-the Piece to be truly bored ; but if it be Chamber bo-
red, obferve what followeth.

Fow to know whetker a Piece be Chamber bored,or not.

Firft, find the Difpart of the Piece,by the Priming-Iron or
a Stick, alfo find it by the Tables and if you find them two
ways to agree, take-that for the true Difpart. Take the Dif-
part by the third way, but if the Difpart taken by the feve-
ral ways differ, then that difference is the juft difference of the
Cbhamber from the true Bore of the Piece.

As for Example :

Suppofe the Dijpart found by the Priming Iron to be two
Inches, and by the Table 3 Inches ; it fhews that the Cham-
ber differs from the true Bore, on each fide oneInch; fo thac

__if the Boreof the Piece be fix Inches high, the Chamber is but
4 Inches high. S

This the Gunrer ought to examine and enquire into, that

he may make his Cartridges to load his Piece withal

accordingly.

p CHAP
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CHAP XIL

Eow to know whether a Piece of Ordnance Je truly bored
" or not , when it is in its Carriage: and lying Horie
zontally.

Rovide a Pike-faff, which let be about one foot longer
than the Bore of the Piece from the Touch.hole ; and at

" the end thereof; faften a Rammer head, that will juftly fill all

thie Bore wader the Touch-hole; and at the other end of the
Staff, bore a hole big enough to put through a Rod of Iron
about 16 or 18 Inches long, and at the end of the Rod hang
a Bulla or Weight of about 7 or 8 pound ; for this Weighe
thus difpofed will caufe the {ame part of the Rammer-bead to
tye dlways with the fame part appermoft. Pur this Inftru-
g:‘t;t thius prepared iatt‘) z%me Pfl;& lerting the o Rod and

et ha; rpendicularly ; L putting your Priming-
fronin afﬁf Touchhole, make a mark ixpoz the anmf—
bead : This'done, draw ‘yout Bsfframent out of the Gun, and
fay it upon a long Forin ‘of T&bk, lewting the Rod and Bullet
hang over the end of the Zable as it did before out of the mouth
of thePiece. Then obferve  whether the mark you made up-

" ongthehead of the Rammer when it wasin the Piece, be jult

on the uppermoft part of the fame when it tyeth upon the
Table ; and i it be, the Bore of the Piece lyeth neither to the
right or left band: Bur if you find it to lic halfor a
quarter of an Inch either to the right or left hand, fo much
lyeth the\Bore either to the right or left, and the Piece in
ooting ynuft be ordered and charged accordingly.
By what is here faid, may be found whether the Piece in-

"cline towards the Right or Left hand , but to know whether it
 lie-alfo upwards or dewnwards, and not in the middie;Then,

to
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to find which way ; Take the Diamerer of the Piece at the
Tonch-bole, as is before taughts Then take a picce of #yre,
and bend it a little at the end that it may catch at the Mezeal
when it isdrawing out at the Touch hole. This #jre thus
prepared, putitin at the Touch-hole, till it touch the bot-
‘tom of the Metal in the Chamber, and helding i thare,make
a mark upon it, juft even with the Touch-hole ; then pull up
the Wyre till it catch at the g/ivtal on the top of theC ,
and make another mark uportic, the diftance between thefe
ewo marks, is the juft Diameter of the Chamber: And the di-
flance between the firlt mark,and the end of the Wyrs
(half the Diameter of the Chamber of the Pisce being fyb-
ftraced) will leave-halfehe Diameter of the Piece, if the
Piece be truly Bored : But if this number be more than halt
the Diamgeter of the Piece, befare found, at the Touch hole;
than the Bore lyeth too far from the Toach-hiole, and the
upper part of the Metal is the thickeft : bue if leffer, thenthe
under part of the Piece hath the moft Meral.

Example: Suppoft I find the Diameter of my Gunto b a
the Touch-hole 13 Inches; then with my e, 1 find the
Diameter of the Bore to be 4 Inches ; and to thg bottom of
the Metal it is 7 Inchesanetan half; now halt the Piameter of
the Bore being 24dnches, that added to the fecond mark up-
on the Wyre, or fubftracted from 7 Inches and s halt, the
firft Mark, leaves § Inches and -a half, which is lefs than
half the Diameter of the Gun at the Touch-hole firft found,
by half-an Inch; and therefore the greateft part of the Me-
tal is under the Bore of the Piece, and the Gun likelieft co
break abaove. :

And here note: If you were to make a Difpart for fuch a
Gun as this, you arg to make it half an Inch fhorter then i

“will be foundy to be by taking the Circumference;—snd-find-
ing the Diameters of the Rings at the Bafe and Muzzle : And
the like is to be obferved if the difference were greater, or
the upper past of the Metal had been greater, -

P2 CHAP
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Alfo;muliiply 14 by 14, it p;odﬁceth 196, and that again

CHAP X

Concerning Guns that are not truly bored s How to kwow.

what quantity of Powder muft be allowcd Sfor. their.
Loading. .

Uppofe thie Diameter of the Meta) of 2 Piece at the Touch.

" hole , be 16 Inches, and the Diameter at the Bore 5
Inches and a quarter, the Weight of the Piece 4850-pound :
Now-ficcha Piece will require 11 pound of Powder for its
Loading: But T find the Bore to be an Inch out of its place,
thenee I conclude the thineft part of the Metal is 4 Inches and
half a quarter, and the thickeft fide 6 Inches and halfa quar-
ter, by which ic appears, chat one fide is two Inches thicker
thantl);e other. _

Now to find what quantity of Powder will be.a fufficient
Load for fich a Piece, it muft be computed from e, thin.
eft part of the Metal, which is here 4. 375 Inches, which
doubled is 8.75 Inches, to which add the Diameter at che
Bore 5. 2§ Inches, the furvis14.00 Inches, which call the
leffer Diameter; and 16 thie greater Diameter: And to firl
the guantity of Powder by Arithmetick; this is the Pros

reion :

As the Cube of 16 (the greater Didmeter) 4096 5
Is to the Cube of 14 (the lefler Diameter) 2744 ;

So is 11 pound (the Powder to be allowed ifthe Piece had
been truly Bored)

To 7.36 pound (the Powder-to be aMowed ta the falfe
Bored Piece. )

For,multiply 16 by 16, it produceth'256, and that again
by 16, and it produceth 4096, which is the Cube of 16 the

Greater Diameter.

by
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by 14, produceth 2744, which is the Cube of 14,the Lefor
Diameter.

Then Multiply 2744 (the Cube of the Leflr Digmeter) by
11 (the Powder to be allowed, if the Picce had been truly
bered) the product will be 30184: which number divided
by 4096 (the Cube of the Greater Diameter) gives in the
Quotient 7. 36 pounds of Rowder,which will be a fufficient
Charge for fuch a falfe bored¥Gun,

CHAP. X

How to difcover what Cracks, Flaws, or Honeycombs are
in any Piece of Ordnance.

! S {oon as ever you.have difcharged any Piece of Ord-
nance, let one be ready to cover the Mouth of the
Piece clofe, and ftop the Touch-hole at the fame time ; by
which means you may know if any Cracks or Flaws do go
through the Metal, for if any fuch be, a vifible fmoke will
come through thefe-Elews or Cracks. —
Otherwife : Ina clear Sun fhine day,with a piece of polifh-
ed Steel (or plain Looking-Glafi) refle@ the Beams.of the Sun
into the hollow C;Iimir of the Piece, o (hall you have a
clear fhining light within the concave of the Picce,by which
you may.fee all Flaws, Cracks, or Homeycombs,
" And in cafe the. Sun do not fhine, get a Stick fomewhat
longer than the hotlow of the Piece, and cut a notch at one
end thereof, wherein to put a piece of a Candle; put this
Stick with the Candle lighted into the Piece, by whofé light
—obferve (as well asyou can) whether from one end to the o-
ther you can difcover any Flaws, &¢. in the Piece.
~_Latftly, If upon'the outfide of the Metal of any Piece of
Ordnance, you ftrike a fmart blow with an Iron Hammer; -
1F you then hear a hoarfe found, doubslef there are Homey-
combs,
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combs, or fuch like Flaws : Batif at any ftroke you hear a

clear found, you may conclude that Pi¢ce to be fund, and
free from erk:, &ec.

CHAP XIV.

Concerning the Weight of Iron-fhot, and Granado-fhels.

Having the Diameter of any Caft Iron fhot, you may
find the Weight theredf.

FOR, it hath been generally agreed upon, thata€Caf?
L’ Iron-Bullet of 4 Inches Diameter will weigh 9 Pound,
and fo make that a proportion for all other Diameters: If fo,
then .
As the Cube of 4 Inches, which is 64. ,
Is to 9 pound weight:
So is the Cube of any ‘ether Diameter, fuppofe 5 Inches
(viz. 12%.)
To 17. §8 pound for theweight,
Which is 17 pound and ahalf and fomewhat more.

Another way to perform the (ame fomewhat m/ier

This way is done by Multiplication only, and fo fomes_
what eafier thanthe former, and it is a way which was difco-
vered by Mr. Valentine Pyse , late Fire-Mafrer of England ;
and for the effe&ing of 1t, this isthe RULE:

Cube the Diameter of rbe Bullet given, then “""I“ff”““
Cube number by 14, and cut off two Fgures to the right

band, sbe Figures to she left band are pounds weight, and
the other tweo bundred parts of a4 Pownd,

Example I Ler it be required to fml the Weigt of 4 Caft
Yron Bullet, whofe Diameter 4 five Inches, the fame a in
the other Example. ' ~ The
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The Cube of ¢ Iaches is 125, which multiplied by 14,
produceth 1750,from which cut off the two figures towards
the right hand; and it will be 17. 5o, that is 19 pound, and
so hundred parts of a pound, which is juft 17 pound and a
half ; and thatis the weight required.

And chis way (as he fom}i it by often experience)comes
nearer to the truth thanthe former, of9 Pound to 4 Inches
Diameter.

Example 2. Let the Diameter of & Shot be 6 Inches and feven

Tenths of an Inch; and lev vhe Weight thereof be required.

Mukiply 6.7 by 6.7, the Produ@ will be 44.89 for the

Square,and that multiplied.again by 6.7 produceth 300.863.
foz- the Cube of the Diameter of the Shot, Which' ;300. 863

multiplicd by 34, produceth 4212082 , from which
five figares to the right hand being cut off (thatis three for
the Decimal parts in the Multiplicand 300.863, and two,ac-
cording as the Rule direéts ) the Remainder willbe 42.12082,
that is 42 Pound, and x2 hundred parts of 2 Pound for the
Weight of the Shot whofe Diameter is 6 Inches and 7 tenths
of. an Inch. .
According to thisRule is the following Zuble made,which
fheweth the weight of any Irom Skoty whofe Diameterds given
in Inches and Tenth parts of Inches ; from one Inch to 20

Inches Diameter: in Pounds and 100 parss of a Pound

weight.

The Ve of the following Table.

EXsnnplc.I. Let the Diameter of anIrondhot be 13 Inches,

what is its weight 2 L
— ook for 13 in the firft Column of the Table towards the
left hand, and againft it in the next Column ftands 307.58,
which fhews that fuch a Shot of Ironwill weigh 307 Pound,
;)nd §8 hundred parts -of a Pound, which is above half a

ound.

Exam. 2. Jf a Caff-Bullet of Tron be in Diameter x1 Inches
and 3 Tenths of an Inch,How much doth vhar Bullet m{ii%i ;

i
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The Tenths of Inches.

o 1] 23| a|ls])6 | 7| 8>

Y| o.a4] 19 o2 o3| 08 o047 571 069! o082 o.96

2 1.12 1.30 1.4 1.70 1.93 1.18 2.46 276 3.07 3.41

31 3.78]  417] 459 527 §.5¢| boof 6.53 7.c9, 7.68] 839

4 8.96 9.65] 1037 r1L1I| 11.93] 12.76 13.65 .!w»wi..lu...m.m 16.4%

g si 17.50] 18.48] 19.69] 20.84] 22,05/ 23.30] 24.59| 2593 27.32 28.7%
S 8| 30.27] 3198 32.370 35.01] 3670f 3845] 4025 4711 44.02] 4599
E 4 4802 soan| 52260 5446 §673| §9.07| 6146] €3.92| 66.45 69.03
N ___8_71.68] 744c| 77.19 80.04' u».MN _85.981 8g.05 _92.18| g501 986
& 9| ¥02.06| Xo§.50] X09.01| 112,61 T16.39| 126:03] 132.90| 127.78} 131.77] 135.84
6 10| I4o.00| 144.24] 148.56| 152.98] 157.48| 162.06] 166:74] 171.51 176.3¢] 181.3¢
5 11| 186.34} 191.47| 196.69] 202.53| 207.43} 212.93] 218.52| 224:22| 230.02] 255.92
.mLm. 241.92| 248.02| 254.22{ 260.52] 266.93} 27343} 28c.04 ..wnm.mimm 293.58] 2012
..w. 13} 307,48 w;.ﬁ 322.00| 329¢37| 336.86] 344.46 351.80| 259.99] 367.931 375.9¢
= 14l 33416 392.45| 400.86| 409-39 418.04f 426.81] 436.50] 444.72| 453.85] 463.11
= 15| 472.50| 482.01] 491.56] so1.42| §11-32] §21.44] 531.50| 541.78] §52.20] 562.3
__ 15| §73.43| §84.26] 595.21| 606.29: 617-54| 628.91] 6.0.4c| 672.04 663.82] 67 .74
17| 687.82{ 700.02{ 712.3%| 724.71| 73702 750.531] 763.24| 77¢:27 789:56] -0 2.9-,

13| 816.48] 830.16| 843.50] 857.99( 872.13] 88€.43] 9c0.38] 915.90] 930.26} 945.1¢

19| 96a.25| 975.50! 990.91{1€00.31{1002:22{1039.0010F4.12}1075:32 to80:71{11£3.33]
20l1120.00/1135.091153.901170.92'1 188,51/ 1202.41 1122 ¥1l1241.81'1259 8 127% 1:
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‘Look for 11 Inches in the firft Column of the Table, and
for 3 Tenths at the top of the Table, and right againft 11,
and-under 3, you fhall find 202. 51, which is 202 Pound
and an half+— k. Pound,

3.0 03. 78
Andfoa Buﬂet§ 9 63 Tha Weigh thcreof‘willgxz;. 96

being in Die~913. 4 befound to be 336. 85
17. 2 712, 37

meter

Some other Ufes of this Table.

H E Table is Calculated for 20 Inches Diameter of a
Shot, or Bullet , but we have no Guns that carsies a
Bullet above 8 Inches, notwithftanding which, it was Cal-
culated-to—20 Inches, for finding the weight of Gremedo-
Sbells, which are alfo made of Caff-Irom ; and-the Diameter
of thofé may fromOus to Out be near 20 Inches, and there-
fore I fhall inftance in one of them.
Exam. 3. Let shere be 4 Granado-Shell whofe Diameter frons
Out to Out,let be 19 Inches 6 Tenthsyend the Diameter with-
# 1§ Inches and 4 Tenths: What s the Weight of that Shell 2
Look for 19 Inchesinthe firft Column, and for 6 in the
head of the Table, fo againft 19, and under 6 you fhall
find x054. 1, Pound, which isthe weight if it were a folid
Shot 3 which number fét down,

Then look in the firft Column of the 16§4. 40
Table for 1§ Inches in the firft Column, SIL: 32
and 4 in the head of the Table, and a- ——e
gainft 1§ and ander 4, yon {i;all find §43. 08

s11. 32 Pound, which is the weight of

a Shot of 1§ Inches and 4 Tenths Diameter. Now if you
—fubftra&t s11. 32 (the weight found by the Inaer Diameter)
from 1054. 40 (the Weight found by the Outer Diameter)
the Remainder will be §43. 08 which is §43 Pound, for the

Weight of the Shell. .
The Diameter of the Shell without, may be found by its
Circwmference a5 is before taught ; or by a pair of Calloper Com-
: Q palfes :

113
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palfes : And for the Diameser within that may be found by put-
ting in a Stick at the Fufe-bole, and meafuring it by a Rule of
Inches and Tenths: Or, (if the Skell be of equal thicknefs)
by the thicknefs of the Meral at the Fufe- bole, which foppofe
to be 2 Inches and 1 Tenth ; the double whereof

is 4 Inches and 2 Tenths, and that taken from  19.

19. 6, the Outer Diameter, leaves 1. 4 for the 4 2
Inner Diameter. —_—
T 154

CHAP, XV

Concerning the following. Table of Cube-Roots,

T 4 E following Tablz confiftech of two Columns, in the

firft of which towards the left hand is contained the
Rosts of all Numbers from 1 to 100, and of their Halves
and. Quarters,

So in the beginning of the Table, in the firft Column you
have 1.0, that is, one Inch, one Fathom, one Pound, &c.
and under 1. o, you have 1,2, 3,ftanding one under ano-
ther,which is x, 2, 3 Quarrers of Inches, Pathoms, &c. and
fo on, from one Inch to 100.

In the fecond Celumn is the Cubes of all thofe Numbers
which ftand in the firft Column : As againft 1 in the firft Co-
lumn you thall find 8 in the fecond, which is the Cube of 2 ;
for 2 muldiplied by 2, cﬁroduceth 4, and 4 multiplied again—
by 2 produceth 8, which is the Cube of 2. Al{o againft 2 and
1 quarter,you fhall find 11. 39 which is the Cube of 2 and 2
quarter: And thusmay you find that:

Inch.Quar. Cube.

€4 °) €64 -
5 x¢. Y144. 90 o
Tthubeof§6 zgxsgzﬂ_ éz

7. 15 465. 48 i
In like manner, if the Cube of any Numter be given; the
Roos thereof may be found. So
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So if 32768 were a Cube number given, and the Root chere-
of were required:

Look in the fecond Column of the Table (which hath the
word Cube at-the head cthereck) for this Number 32768, a
gainft which you Thall find (under the word Rooe ) 32, which
isthe Root thereof, for 32 multiplied by 32 produceth 1024,
and that again multiplied by 32 produceth’'32768, which is
the Cube of 32. mf thus may you find that,

Inch. Quar.

103823 47

30275- 254 s che Cube of ¥4 2
926. 49 9 3
34. 33 3 I

The Q["r?"-tir e following Table of Cube-Roots, s the folution of
Jeveral Qu

eftions, wfefwlin the Art of Gunrery.

Quett. L. If a Rallet of Irom of fix Inches Diameser weigh thirty
Pound, what fhall a Bulkes of the fame Metal weigh, whole
Diameter i feven Inches. : ‘

Look in the Table for 6 in the firft Column, againft which
you fhall find 216; theCube of 6: Alfo againit 7 is 343 the
Cube of 7. Then fay by the Rule of Three: :

As 16 (the Cube of 6 Inches.)

Isto 30 Pound, (the Weight of that Bullr) :

So'is 343 (the Cube of 7 Inches): :

To 47.64 (thatis 47 Pound, and 64 hundred parts.of a
Pound) for the Weight of the Bulles of Irom, which is 7
Inches Diameter.

Multiply 343 by 30, the Produ& willbe 10290, which
divide by 216, the Quotient will be 47. 64 the Weight of the

—Shot requireds A '

Queft. 1. If the Diameter of a Shot be 3 Inches and 3 Quarters,

and ir do weigh 7 Pound § Ounces,(or sn Decimals 7. 31 ) what

will the Diameser of @ Shot (of the fame Metal)be whofe Weight

% 16 Pound ?
The Cube of 3 Inchies 3 Quarters is 2. 73, then by Pro-
portion fay, - Q2 As

11§
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The Table of Cubes, and Cube-Roots 1o whole Inches,

Halues and - @uarters; or of any other Meafure.

Root.; Cube Root.i Cute. Root. _Cubes-

I clr T8 ol gia. 17 0}3375.
1|1 9% 1]561. 52 : 1.}3546. 58
203 37 21614 12 213723. 87
3516 31669. 92 3 [3906. 98

2 of8 9 ol729. 16 o [4096.
11X 39 11791, 4% 1{4291. 02

. 214, 62 2,857, 37 2 | 4492. 124

320, 8 : 211926, 86 . 3 14699. 42

3 ol27. 10 o | 1000, 17 o 4913.

X34 3% 1 | 1076. 89 1|5132. 95.-
2./42. 87 311157, 62 2(§359. 37
3/92. 73 31242 30 315592. 36

4- ol64. Cl1r ofx33M 18 o 5832,

- K78 76 1| 1423 83- 1)6078. 39-
2(9r1. 12 211520, 87 2|6331. 62
3(107. 17 — 31622, 23 2316791 80

§ o}ilzy. 12 o] 1728, 19 o|6859.
1]144. 70 11838, 26 1]7133. 33

T 2|167. 37 211953 12 2| 7414 87 |-
3{190. 1T —_3|2072. 67 __3172e3- 71

6. o|216. I3 o|2197. 20 o | 8ooo. -
1{244. 14 1]2326. 20 1|8303 76
2/274. 62 [ 2)2460. 37 2. 8615, 12

—3J3°7..55 |} _3]2999.60 | |- 3|89%4 17

7~ ©{343. 14 ol2744. 32I o | 9261.
1381, 07 . 1}12893. 64 . X} 959%. 70
2|4n. 87 2 |3027. 52 219938, 37
3-.J 465. 48 3 1;29_0; 46 ' bt 3110289, 11

Root,

-
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Root.; Cube | | Root.y _Cube Koot (_"_”Pf___
22 5| 10648. 31 0! 29791 4° °}64°09-
1) 11013, 14 -/ 30517. y8 ¥ 65007, 51
2| 11390 62 2 | 31255. 87 26643, 12
_3l11774 52| | __3g2005. 98 3167667 93
23 oj12167. 32 o 2.768 41 o 68921,
r{r2568. o8 1133542 1 ‘7v189. 45
2.112977. 87 2 134323 l?- 2 71473, 37
313396 48 135126, 42 _3|72772. 86
24 o|13824. 33 ©135937- 42 o|74288.
L| 14260. §1 136759 95 1[75418. go
2]-1.47og. 12 237595 37 2 | 76765. 62
215160, 92| 3138443 26 378128, 30
25 o, 1§625. 34 2| 39304. 43 o|795%07.
116098, 45 I{40177. 39 480901, 83
216581, 37 2 [41063. 63 2 | 82881. 84
2 ' 17073. 86 3 | 41962. 8o 3 |83740. 23
26 o 17§76 35 o|42825. 44 o {35183 -
1.13087. 89 1.|43800. g; 1 |86644. 26
2 18609. 62 244738 37 2| 88r21. 12
3 19141. 30 3 {45690, 73 3189614 67
27 o 19§83. 36 0| 48656. 44 o |9t125.
I.202%4. 83 I|47634. 76 1| 92652. 20
2. 20796. 87 248627, 12 2194196, 37
3.21369. 23 3/49633.17) | _ 3 95757 61
28 o 21972 37 ©| 50673. 45 o' 97336.
L 21%4%. 26 1{§x686. 70 1198931. 64
" 2-23149. I2 2| §2734. 37 2 | 160544.46
3 23763. 67 2j93796. 11 __3|1c2175.0%
29 o 24;89 ) 38 <) f4.872. 146 o v.4o;8;3,
[ Il25025. 20 1| §§962. 14, '\ r1T107388.58
2129672, 37 2:| §7066. 62 2 [167171.87]
_3 26330. 61 3158185, 55 -3 | 108872.98 ’
30 o {27000 319 o | 55419 47 o |{150593.
1 127630, 64 116c467. o8 I{i12329.01
2 (28372, 62 2.{ 61629. 88, 2 (11408402
3 29076, o 3 | 62807. 4.8_” 3 '11§857.42)

.R [s1vie
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102:§99.8§

Rooe) Cube | |Root{ Cube { [Root) Cube
49 o[117649. 58 o|1g5.i12. 2 'CT300753_
119458.95 197645.39 304143.33
121287.37 200201.62 307546.87
12313435 202779.29 310976.73
50 o|125000. 59 ol 205379. 68 0|314432
126884.39 h208008,28_ ;[7912.76
128787.62 210644.87 121419.12
130709.80 ___}2r13311.23 33395117
SI Ol 132691, 60 0} 216000, 69 91329199, |
134611.33 218711.26 331093.70
136590.87 22144713 335702.37
1:8580.73 22420167 [ __ 133933811
52 0{140608. | |61 ofaré981. 70 ¢! 343000,
{142645.55 229781.20 346588.14
144703.12 2312608.57 350402.62
13678017 23945%.61 354143.54
53 01148877, 62 of 238323%. 71 01357911,
150993.70 241222.64 36170¢.08
15313037 24414252 365525.87
__ lr1s528a11 247082.04 369373.48
S4 O|157464. | |63 of 256047. 72 0]373348.
159661.14 1§3°35.57 37714957
16587862 25604737 381078.12
[ 164116.54 2§9082.93 385033.92
55 0} 167375. | |64 0] 362344 73 o{389017. |
' 168654.08 265228.C1 393027.4%
170953.88 268336.12 39;06%.37
171274.48 271468.42 40I120.86
56 o[175616.” | (65 of 271%625. 74 0| 405234.
177978.51 377805.95 4093 44-89
180362.12 1101157 413493.62
182756.92 28121125 __ |31767239
57 o] 185193. 166 0| 287494, 75 o}431875.
18751045 ! 390775.39 426107.83
{reo10937) i° 1294079.63 430368.87/
“t2g%,08.~6 1°4638.23
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Root | Cube. Root} Cube. Root | Cute.
76 01438976, | |85 o};mzs- 9T<J830184-
443322.26 19§59.70 837228.64
447697.12 625026.17 843908.62
—__1452100.67 630525.11 850624.04
77 ©|456533. 86 o|636056. 95 o| 857375,
460994.20 641619,14 864161.58
46548437 647214.62 870983.89f ——
470003.61 872842.94 877841.98
78 ©1474522. 87 o |658503. 96 o |884736.
79129.64 I3 891666.01
1483736.62 669921.87 898632.12
I 4_.__383 73.04 675680.48 9:9634.42
79 ©1493039. | |88 ¢|681472. 97 0| 915672,
149773458 687296.51 21974795
§024§9.87 693154.12 926859.37
_ §07214.98 699044.92| | __ |934007.36
80 o!s12000. 89 o} ~v05669. 93 0| 941192,
51681¢4.01 710926.4¢ 948413.39
§21660.12 716917.37 9£$67"6z
526535.95| | __ |722941.86 962966.79
81 o §31441. 90 0| 729000, 99 © 9;029‘)'
©|536376.95 735091.89 977668.33
§41343.37 741217.62 985074.87
§46340.361 | |747377.29 9951873
820 §50408e 91 0 753571 i 100 | 10CO®00.
§56426.39 759798.82 |
§61515.62 766060.87 | :
— 1§68397.97 77235723 ]
83 o 571787, 92. 0778688, |
§76969.33 78505326
§82182.87 791453.32
§87427.73 797887.67
84 o|592604. | |93 ol8o4gsy. !
§98011.76 810861.20"
603351.12 817400.37,
- | 608722.17 8223974461
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As 7. 31 Pound (the sweight of the Shot of 3 Inch. 3 Quar.)

“Isto §2.73 (the Cube of 3 Inch. 3 Quarters; ,

So is{xé li’o)und{rhc Weight of the Shor whofe Diameter is
ought.

To 115, Which Number being found in-the fecond Co-
lsmn of the Table (or the nearefl to it, which is 107. 17)
the Roor anfwering to this Number is 4 Inches 3 Quarters,
for the Diameter of the Shot, whofe Weight is 16 Pound.

QueftlIl. ¥ 4 Saker-whofe greateft thicknef s 11 Inches

and a balf, do weigh 1900 Pound : What will the Weighs of
another Saker be, whofe greateft thicknefs i eight Inckes and
three Quarters.

By the Table1find the Cube of 8 Inches 3 Quarters to be
669. 92;and the Cube of 11 Inchesand a half to be 1§20.84:
~ Then fay by Proportion : . —

As 1520, 8¢ (the Cube of the Diameter of the Piece whofe

Weight is known) T
Isto 1900, (the Weight of the Piece:)

80 is 669, 93 (the Cube of the Diameter of the Piece whofe

Weigh you would know),

To 837 Pound almoft. :

Multiply 669. 92 (the Cube of 8 Inch. 3 Q. by 1900 (the
Height) the Produé will be 1272848. 0o ) 'which divided
by 1§20. 8¢, the Cube of 31 Imb'z' ».) the Quotient will
be 837 Poundalmoft, for the #zight of the Piece (or Saker)
whofe greateft chicknefs is 8 Inch. 3 Quar.

- Thisis, if the two Pieces were of the fame Metsl, (asboth
Brafs :) But if the Piece whofe Weight you feck had been—
Trom : then having performed all the former work, as if they
had been both Brafs;you muft then work another Proportion:
For, the Proportion of the Height between Brafs and Iron

‘being as 16 to 18 (as I havefhewed in the following Chap-

ter XVL of this Book) Brafs being the heavier :~Then fy,
As 18 (the Weight of Brafs)
Is to 16 (the Weight of Iron),
So is 837 (the Height of the Piece if it had been Brsfs),
To 744 (the Weighs thereof, it being of kow, Quet
: Queft,
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Quelt. 1V. f a Saker of 3 Inch. 3 Quar. Diamerer a the
Bore, require 4 Pound of Powder for her Charge, What will o
Demi-Cannon of 6 Inches and 4 balf Diameter at the Bore re-
quire for ber Charge ? o

The Cube of 3-Inch. 3 .Qg is §2.73: Andthe Cube of 6
Inch. and a half is 274.62 ;

Then fay, As 52.73 (the Cube of 3 Inch. 3 Quars.)

I to 274- 63 (the Cube of 6 Inch. and a half),

So is 4 Pound (the Load for 3 Inches 3 Quarters),

To20.81 Pound (the Load for 6 Inches and a halily
You are here to Note, That the Demi-Cannon fhould be

fortified fo well as the Saker : The Cube of the Diameter

of the Demi-Cannon is.274, of the Saker 52 ; the Weight
of the Saker 1600 = What fheuld the #eight of the Demi-

Cannon be ?

Say, As 52 (the Cube of the Bore of the
Is to 274 (the Cube of the Bore of the Demi.Cannon),
So 1600 (the Weight of the Saker ),
To 8431 (the Weight that fuch a Demi Cannon faould be

of, to bear fuch a Charge proportionably to the Saker. ).

But fuppofe the Demi Cannon to be no more then 6000
Weight; then Multiply 6000 by 20.81 (the Charge already
Calculated), the Produ& will be 12486000, which if you
divide by 843 (the Weight the Demi-Cannon fhould be of )
the Quotient will be 14 8, that is 14 Pound and 8 Tentlss
of a Pound, which will be a fufficient Charge for fucka Piece.

Quelt. V: A Granado-fhell being 14 Inches Diameter,and two
Inches and a balf fubflance in Mutal, what is the weight of the
Metal, and she comsent of the Concavity of the Shell in Cubical
Dches,

1. The Cube of 14 the Diameter of the Skell, is 27473

—which multiplied by 11, the Produ& is 30184, and that di-
vided by 21, the Quotient is 14375, whichis the folid In-
ches in the whole, Metal and Concw,gif it were a
a folid Bullet of 14 Inches Diameter:

2. For the Concavity, the thicknefs of the Metal being

2; Inches, the double thereof is § Inches, which fubftrasted
) R from
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from 14 Inches, there remains 9 Inches; for the Diameter
of the Concave of the Shell; then the Cube of ¢ is729;
which multiplied by 11 produceth 8019 ; and thae divided
by 21, the Quotient will be 3817 for the folid Inches con-
tained in the Concavity of the Shell: the 38i being Sub-
ftra&ed from 1437,(omitting the Fra&ions in both Numbers)
the remainder is 1056 Inches,the Cubical Inches of the Metal,

3. And becaufe one Cubical Inch of Caft-Iron is by ex-
perience found to weigh 4 Ounces,multiply 1036 by 16, (the
number of Ounces inoncPound ) the Produ& will be 16896
Ounces, which divided by 4, the Quotient will be 4224, and
that Number divided by 16, (the Number of Ounces in
one Pound), the Quoticnt will be 344 Pounds, for the
Weight of the Granado Shell. :

VY. By the Mould and Burthen one Ship being known

bow to build anotber Ship of the fame Mould " of any ;ﬁém;’
Burthen, gireater or‘l;ﬂér. - f

Suppofe a Ship of 102 Tun, is found to be 44 foot long j
the K;ZEI(,) 2o-foo¥broad upon the Midfhip bm:j 9 foot dgaég
inthe Hold, and did Rack it with the Stem forwards 13 foot,
and offward 7.

If (according tothefe Dimenfions) yon would build a Ship

" whofe Burthen fhould be 200 Tun,the feveral Dimenfions of
~ the Members may be found as followeth. -

1. For the Keel, it being 44.foot, the Cube thereof is
85184, double this ﬁumber (becaufe the Ship.you are to buik;
I double the Burthen of the other, @iz. 200 Tun), and it
makes 170368, the Cube-Root whereof is 55, 441 foot ;.
which is 55 foot, 4 Inches § of an Inch, for the length of
the Keel. he bread h . g

2. For the breadth upon the Midbip-beams 20 foot 3 the
Cube of 20 is 8000, the double wljﬁ:{eof is L6ooo,whofe
Cube-Root is 25. 20 foot, thatis 2§ foot, 2 Inches and :
of an Inch, for the breadth upon the Midfhip-beam. :

3. For the deprh in Hold 9 foot, the Cube of 9 is 729, the
double whereof is 1458, whofe' Cube-Root is 11, 34 foot;
thatis 11 foot, 4 Inches forthe depth in Hold, ’

4 For
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. For the Rack forward 13 foot ; the Cubeof 13 is 319
th: double whereot is 43 94,whofe Cube is 16,38 foor; that
is 16 foot, 4 Inchesand a half for the Rack forward.
5. For the Rack offwards 7 foot; the Cubeof 7is 343 the
double whereof is 686, whofe Cube-Root is 8. 82 toot ;
which is 8 foor, 5 Inches,andy$ of an Inch,for the Rack offwards.
This is the natural way of working of thefe and the like
Proportions, but when you have many Lengths to find, you
may eafe your felf of extra@ing fo many Cube Roots, for
having found out one of them by the Cube-Root, you may
find out all the reft-by the Golden Rule of Proportion: Thus,
having found the Length by the Keel to be §5. 44, and you
would find the length of the Midfhip-beam proportienable to
this, which inthe Ship of 100 Tun was 20 foot: Say,
As 44 the length by the Keel-of the Ship of 100 Tuns,
Is to55.44 the length by the Keel of the Ship of 200 Tuns,
Sois y foot,the depth in the Hold of the Ship of 1ce Tuns,
To 11. 34,thedepth in the Hold of the Ship of 250 Tuns.
And fo of all the Members, as in this Synopfi,
1. Forthe Midfhip beam :
As 44 is to 5 5. 44.f0 15 20 to25. 2c:
2. For the Depth in Hold :
Asgqisto §5. 44, foisgto 11, 34: _
3. For'the Rack forward :
Assa4isto 55. 44,0015 13 to 16,38;
4.. For the Rack offward : -
As44i5t0 §5. 44,0 is 7t0 8.82:
Or thus, having the préoportion of one Cube fo another
Cube, you may work by that in this manner,
. 1 Being 1. oco

ot

| 2 The Double 9 1. 2601

;%’hhc(’{ﬁ%le , llil.’ 442
- 4 The Quadruple! . 1. 5571
The Cube °f<i. § The Qﬁnmgle pthereof B4 1. 710 %
6 The Sextuple Cjr.8171
‘7 The Septuple ‘i\x: 913};
18 The O&uple J © 2. 000§

R 2 And
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And thus, by the forefaid Suppofition a Ship of 109 Tuns
being 44 Foot by the Keel,the Length of the Keel for a Ship
of 200, 300, 400 Tun, may be found by thef¢ Proportions :

Tuns. : Feet:—
. r?OO.I' .rl. 2601 Fss, 4*01
S | 300 l I. 443} 63. 448 ‘
£ ] 400 !Say,as 1. co0 | 1. 557! 69. 528 | the lengtl
V14500 ¢ i§ 10 44,104 1. 710 5 104 75, 240 ¢ by the
& | 6oo | is _ . !l. 817 | 79. 945 Keel:
KB ] 700l '1.913| 84.1/2.
t8cold {2.000] 188. ocoj

And from thefe few Proportions may be deduced many
more, but thefe thall fuffice to fhew the ufe of the Cube-Root
in this particular.

CHAP XVIL

Concerning the Proportion of the Weights of Iron, Lead,
Stone, ¢ c. And how &; knowing the Weight of ore Shot
of Lead, to find the Weight of another of the like Dia-
meter of Iron or Stone, ‘ ‘

TH E Proportion between-Lead and Iron is as 2isto 3 ;
So that a Sker of 3 Pounds Weight of Lead, will be of
equal Diameter to one of Iron of two Pound Weighs,

Lead graﬁ 24 19

The Proporti- - tone(s. I

.on betve'een gh‘on éandé&aﬁ E‘S asgx 2% méx 8

‘ Iron @ Stone 3 8
By thefe Proporrions, may be eafily Calculated (in cafe Iron-
Shot be wanting,and Lead or Stone may be had), what Diamse-
ter and Weight, Shot either of Lead, Brafs or Stone ought to be
of, to fit any Piece of Ordnamce: And from thefe Proportions
the following Table is Calculated, for all Shots of Lead, Iron,
and Stone, from two Inches Diemeter to 8 Inches Diameter by
Inches, Halvesand Quarters: - By
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A Table thewing the Weight of e By’l[ll:is Table youmyy
any Shot of Iron, Lead,or Stone, °°’ba At It a Gun carry
Nfrom 2 to BJInchcs Diameter. ;;Si F I')i:;]gt:;"::}f;taggw"
g, /g PLMO, ] 2o, O, PSI&”,’ if of Lmd,will, wuigh 34,.
I By 0! Pound 11 Ounces, —1t
2 ol 10,|t 1,0 7} of Iron 23 Pound 2 Oun-
- I 3R 9i° 91 ces: If of Stomebut 8 Po.-
213 32 2|° I21 11 OQunces, and fo of
24 5|2 14!t 'l any ‘other, as in the
3 o 19|13 121 —2—Table
17 2i4 I12(I I3 Note, The Stome here
28 155 _ol2 4 meant is Marble, Peb-
211 oy 5|2 T2 ble,and fuch like other
4 ~c1‘3s— ~ (7)l 38 1; 3 6 Stone being mor:i: foft
1t6. oo 10!j4 o and- and con-
218 15(12 103|412 fequently lig,bter.
3122 514 14 |5 9! Allo Note, That inload-
P o[26 217 5|6 - & ing your Gun for a
1130 2o 17 8 Stome-fhot you are not
2034 123 28 14 tobgive hfeli’thc fame
p 326 %5 4 Charge of Powder as
P - GLO 3o ollr 4 for encof Lead;or Iron,
5T of34  olra a2 but abate according as
2ls7 o388 olig 4 the Proportiogs of the .
sfér o4 o5 .12 #;ﬁi; aég'mpare thi
7 <I> 7; gﬂ‘; Z; o -2 Table with the former
, g7 ofs olaz 12| Table of Cube Roots, you
06 ’43 olza o fhall find the Cube of
3 | each Number bear the
—~8.__clio6 o7t o26 19| jike proportion one to

another, as the Weighs of

each Bullet is one to another of the fame, Aeral,
. Example. The Cube of 3 and 3 Quarters is §52. 733

The Weight of an Iron-Shot, which is 3 Inch. 3 Quarr. is
7 Pound § Ounces, (or Decimally) 7. 31: . The
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The Cube of 4 Inch. 3 Qu. is 107. 17:

The Weight of an Iron Shot of that Diameter is 14 Pound
14 Ounces (or Decimally 14. 87) which is 4 Ounces
more than double 7. 31, for 7.31 doubledis 14. 62.

So likewife §2. 73 doubled is 10§. 46, which does not

exceed 107.17 (the Cube of 3 Inch. 3 Quart.) being fo

d,oubled.

CH AP XVIL

Concerning Gunpowder, and to find what quantity will fill
any Granado Shell or Cartridge.

T hath been often Experimented in the Zower of Londen,
I that one Pound of Powder will fill 31 Cubical Inches, and
6oo parts, which is, a litde above half one tenth part of
an Inch: This being allowed, it will be no hard matter to
know what quantity of Powder will fill any Granadp fhell, or
Cartridge.  For the Proportion will be, ‘

As 33.06 Cubical Inches,

Is to One Pound of Powder §

So is any other- Number of Cubical Inches,

To the Numberof Pounds of Powder that will fill thofe
Inches,

‘Whether it be Granade fbell or Gartridfe.

But this work being fomething troublefome, I fhall here—
exhibit 2 Zable, which by infpeQion only , will tell you
what quantity of Powder will fill any Granado-fhell, whofe
téue Id).iammr is known, provided the Ske/l be perfeély
SAOouN .
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" "A Table thewing what

tity of Powder (in Pounds and hun-

dred parts

1s known :

of a Pound) 5,

L fill any Gramadv $2¢lf whole Diameter

i )

plelie) |
30.!4_
30~4$

21.08
02.11
03.64
o§.78
28.6

00.02490.03
20.16/00.18
20,§0,00+§§
orabol.2g
oz.zz,oz.;‘;
3;.8304002
06.03[06:2%
08.96 09.30

03,5 6]

00.61
01.34

Tenths of Inches.
1] 213]|4|

5' 81 7|

8I9‘

00.0402,05/00,06,¢0.07|60.¢8/00.16i00. 12
00.20I

20.2§;00.26 00.28/00.32
[00.65;€0.7 2€0.7 9'00:86
‘.01.4_1-0I 54 0|.64‘ 01.7%

0417
09.54

02.5102.6502:80,02.96'03.12

JRN——

00.4\

01.00

04 g8
v7

90.37
0.9,

01,85

©4.4204.63101.84/05.07
M?. 1 lO 7.49 07,70

00.97,107§ ‘0-73‘11.10

\c,oo\i o~v~|+w N ""

12.29
16.86
t2.44
29.14

Wﬁole Inches in Diamter

12.70/13.13
17.35(17.89
23.0623.69
29.87.30.57!

24-32

13.56
1 8943

3137

©3.25|03.49)
037.3005.549
03.0008.31
11.3 41180

14.00,14 ! | 15-39
18.97,19-5210.08 20.66
24.9825.64126.32/27.c0
$2.15'32.93 33.72'24.53

3704
14’46.26
15.99.90
16 69.06

47.26
70,36]7 1.68

37.91138.77
48.27
§8.0 '

60,39
73.02

39.67
49.30

15.87/16.36
21.24]21.8;
27.70128. 41
2%.25|36.19

47.56:41.48 42-41143.36
50:3451.40(52.47|53.56

61.5862.78/64.0465.2,

4451|4528
4.66153.77
66.5¢|67.73

it

74+37:75.74'77-12

79.94181.38

The Ufe of this Table.

Exam. 1. ¥ the Diameter ff & Granado-She
bow many Puunds of Powder will fill the

o

farne ?

Look for 7 in the firft Column of the Table towards th
left hand, and righe againft it you

Pound, and 78 hundred parts of a

~whar above
fuch a Shell.

1I, be 7 Inches,

€

thall find 5.~8, which is §
Pound, whichis fome-
3 Quarters of a Pound : And 1o niuch will fill

Exam. 2. Suppofe the Diameter of @ Granado:Shell 10 be

15 Inches and 4 Tenths of an Inch : How much Powder

il fll thar Shell?

11

8
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ch a Shell as was mentioned in tha Third Example

Look for 1§ Inches in the firft Column of the Tzble to-
wards the left hand,and for 4 Tenths of afi Inchin the head
ofthe Table; and againft 15, and under 4, you fhall find
61. §8, which is 61 Pounds, and §8 hundred parts of a
Pound, which is fomewhat above half a Pound.

CHAP, XVIIL

Concerning the Allowance of Powder for the Charge of
any well Forrified Gun either Brafs or Iron, according ts
the Weight thereof, from one bundred to ninety bundred
Weight of Metal. ) T

Well Firtsfied Gun, hath her Metal at the Vet or Touch-
.A, hole as thick as her Diameter at the Bore: Now Gun-
ners do allow three Ounces of Powder for every hundred
Weight -of Metal in Fon Guns: and Four Ounces for eve
hundred Weight of Me:alin Brafs Guns: According to this
Allowance.

How much Powder muft be allowed for the Charge of an Iron

Gun, whofe Weight 1 22 bundred. '

The Allowance for Iron Guns being 3 Ounces, Muleiply
22 (the hundred Weights) by 3 (the allowance for Iron
Guns) the Prodaé will be 65, which divide by 16 (the Oun-
ces in one Pound) the (%otient will be 4 and 2 remaining;

unces ; So that 4 Pound and 2
Ounces of Powder, will load fich an Iron Gun. g

But for a Brafs Gun of the fame Weight you muft Multi-
ply 22 by 4, and the Proda& will be 88, which divided by
16, " the Quotient will be 5 Pound and 8 Ouncesremaining,
and f]o much muft be allowed for a Brsfs Gun of 22 hundred
Weight. )

And according to this Rule the following Zable was made

both for Brafand fron Gusis, from one hundred weight
to 90 hundved Weieht. A
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A Table thewing what Quantity of Powder is o be at-
lowed for the Cla'ge of any Braf or Iron Piece ot

Ordnance. e
C-Braff - From. | |C. Brag. | fron. C.iBraf. | bron.
\XPO Ou Po. Oy _’ Po.OuiPo.Ovl [W. Po.Oulo.Ou

Ijoo o400 03] 31|07 12|05 13} 1Sty 411 7

2[oo o8loo 6| {32[08 oojob <} [62fr7 Blit 10

3jeo 1200 9i 133/08 o406 3| |63]15 12f11 13
4loxr oojoo 12| [34]08 o8la6 6] |64]16 ojiz o
_Slox ogloo 1§ 359»8“';1"106 9| 157416 4l12 3

6jor o8jor 2| 136lc9 oe0b 12| 66116 Bl12 6
7108..3210%  §} [37]°9 o4lo6 15| [671i6 1af12 o
8loz oolor 8| fzBluyoBloz 2| 158l17 ofiz 12
9lo2 og4jof 11| 139l09 12/07 5169|117 4|12 15
Iojoz 0¥ # -;140 10 oojor B[ |70l1v Bl 2
Ixc L fFLILQL . 4197 11| 171117 12013
I2|q ~l42lto; o7 14 [-2]18 oft3 8
A 43i10 “3118 4fr3 11

: 7418 8]13 14

75 18 12|64 1

76119 oft4 4

AL+ 7

8114 10

12104 13

] cit§ o

a5 3

gty 6

T niI§s 9

ox§ 12

{8 415 1

14 —8é—2

Jl 12{l6 ¢

4 ) olié 8

~ 149{4 12{1 1 4|16 11

19 j6o'ts o011 4 816 14

S

129



1‘3'0

Tbe Sea-mans Grammar.

The 2fe of the T ABLE.

if an Iron or Brafs Gun do weigh §7 hundred Weijght,
what Quantity of Powder muft be allowed for her Charge.

“Look for §7 in the Column of the Table that hath ¢ »#
at the top of it, fignifying hundred Weight; and againft
577 (towards the right hand)you fhall find 14 Pound 4 Oun-
ces for to Load a Brafs Gun; and 10 Pound 11 Ounces to
Load an Iron Gun of §7 hundred Weight.

" CHAP., XIX:!

Concerning Cartredges, how ic;ﬂr;zz;ké;t:léém, aéd?ﬁt-&;bem,
fitting for the Bore, or Chamber of any. Piece.of Ord-
nance. T

1. How Cariredges are mij

P Artredges are made of Stiff Paper, of Canvafs;the brgadeh-

of which muft be three Diameters of the Bore of thé
Chamber of the Gun for which it ismade, and “abput four-
Diameters for the length : Thefe pieces (if Convafs) muftbe
fewed about a Former, which is a roundpiece of Wood,
which muft be a very little 1¢fs. than the Diameter of the
Bore (or Chamber) of the Gap.;:ugfo which a Bottom of Can-
vafs muft alfo be fewed : But if you make your Carrredge of
Paper, then muft you rowl the Papsr about the Former, and
paift the Edges together, and afl,[cmf a Bottom thereto.

o

1L How
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| 1L How to fill Cartredges.

The Diameter of the Cartredge, and the Pounds of Powde:
shat will Load the Piece, being known to fnd the length
of the Cartredge when filled.

Let the Diameter given be 6. 3 (that is 6 Inches and 3
tenth parts of an Inch) and let the quantity of Powder be
14. § (thatis 14 Pound andahalf:J And let it be required,
to find how high the Carrredge mult be filled, that it may hold
juft fo much Powder~——Toeffe& this it will be requifite to
find the Areé of the Circle of the Carfredge in Inches and De-
cimal parts of Inches: to find ‘which thisis the Proportion <

"Ase8, Isto22; -
So isthe Square of the Diameter 39,69 Inches,
 To.the ‘Area, 3r: 18 Inches.

Multiply-6. 3..the Diameter in it felf,and the Produé will
be 39. 69 Inches; which is the Square of the Diameter 5 this

. (always):Mulsiply by 22, and it produceth 873. 18, which
jdivide:falwaysjby 287 and the Quotient will be 31.18 In-
*Ches, in@ 40 mahy-Square Inchesare contained in the Area
- of the: Circl€gfithe Cartredge. ;

£ " Exam: The Area thus found, the Weight of Powder for Load-
" ing 14. § Pound, and the number of Cubical Inches in one
* Pound of Powder, Viz. 31.06 known: To find how bigh the
Cartredge myft be filled. .
S . This 1 the Proportion :
- As theInches.in thé. dres of the Circle 31, 18,
.Is to the Powder allowed for Loading ; ‘14. 5 Pound,
£ S0 is the Cubical Inches in oti¢Pound of Powder, 31,06,
~To the depth of the Cartredgé to be filled 14. 4 Inches:
* Wherefore,’

?‘ﬁulﬁ?b’ 31.06 (the Inches in one Pound of Powder) by |

*.14. 5 Pound (the allowance for Losding), the Product will

" be 450. 370 ; which d.ividgd by 31.18 (the Inches in the
- L

Circle
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Circle of the Cartredge) the Quotient will be 14. 44 Inches,
which is 14 Inches, and 44 hundred parts of an Inch, and
fo high muft the Cartredge be filled,

This is the Arithmetical way to perform this Work, but it
may be much abreviated by help of this little Table follow-
ing, which will require but one fingle Multiplication.

Inckes)  Tenths of Inches in the Diameter of the Cartredge o Shot,

in_th
s 6] 71812

Diam.
1000y, 1000, “1ooc)z, 1000 ;1000

ofthe] O | I 2 3 4
In, In,

st | ettp—
Carst;l- 7, 1000 7 1000y, 1000, 1000}, 1000
or Shy™, ’ “parted parts.| parts.| | . .
| parts “parts) " partsd “partsparts.\ “partsl “parts |"“parts ) parts,” “parts,

9.880 8'9-7012’ 17,5(7-47116.86816. 330[5- 852|5. 427[5- 046 4.704
4.395(4. 1173.863'3. 64113. 433|3: 22903. 07 3|2. 890/2: 740/2. 601
2. 473 2. 23‘1: 243)2- 141{2, 04, 1.954/1.879 1.791{1-717 1.648
1.582|1. 532/1. ;631. 4081 357,1. 30 8|1, 25 81: 2181.175]1: 127
1.095|1. 063{1.6290. 96610, 966 ©. 93c!0. 908J0. 8¥10.855'0,831

0. 804l0. 7850. 7630. 74200 7210, 703le: 6850, 667!0. 650‘0.634

The Quantity of Depth of the Cartredge, thitone.. |
Pound of Powder will fill. B ¢

g

2 GV\!-&-W Ni

g

The Tfe of this Table.

L The Diameter of & Cartredge being given to find how
much of that Cartredge ome Pound of Powder will fill

Exam. 1. If the Diameter of & Cartredge (or the bollow
Chamber ar Cylinder of a Gun) be § Inches, bow much
thereof will one Pound of Powder fill 2

Look for § Inches inthe firft Column towards the Left
hand, againft which ftands 1. 582, which is one Inch, and
582 thoufand parts of an Inch, and fo much will one Pouad
of Powder fill of that Cartredge or Cylinder.

Exam,



Of Gunnery.

Exam. 2: If the Diameta; of a Cartredge, or Cylinder
of a Gun be 4 Inches and 3 Tenths, bow much thereof will
one Pound of Powder fll 2

Look for 4 Inches in the firft Column,and for 3 tenths in
the head of the Table, and againft 4 and under 3, you fhall
find 2. 141, thatis, 2 Inches, and 141 thoufand parts-of an
Inch, and fo much will one Pound of Powder fill.

II.  The Diameter of the Cartredge, 6. 3 Inches, and the
quantity of Powder that will Load the Gun, 14. 5 Pound,
being known, to find how much of the Cartredge must be
filled to bold o much Powder.

Look for 6 Inchesinthe firft Column, and for 3 inthe
head of the Table; and againft 6, and under 3, you fhall
find 0. 996, that is, no Inches, but 995;}_199@@1 parts of
an Inch ; and fo much will one Pound of Powder fill: Now
if you multiplg 0. 996 by 14. § (the quantity of Powder
to Load the Gun) the Produét will be 14. 44, that is 14
Inches, and 44 hundréd parts of an Inch, and {o high muft
- the Cartredge be filled : agreeable to the former Example.

[E——

: " CHAP, XX
Concerning Carriages for Pieces of Ordnance, pnd how
they fhonld be made. -
L. Eafure the length of the Cylinder of the Gun s once
' M ‘and a half thatlength thotild the Carriage be.

2. Meafure the Diaméter of the Bore of the Prece, four of
thofe Diametersis the depth, of the Planks at the fore-end : In
“the middle three and a half: At the end next the Ground
two and a half: And in thicknef§ one Diameter.

. The Wheels thould be one half the Length of the
Piccein height : The Saker and Minnion Wheels muft exceed
the former by one twelfth part: The Faucon and Fauconet by
one fixth part. ay ¥ cdu-

133
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The Sea-mans Grammar.
CAUTION:

If you find that the Ground is not level on which your
Carriage ftands, and that one Wheel is higher than the
other : The Trumnions cut of due place: The Piece not
lying truly in the Carriage : The Carrisge not tuly
made : you muft get thefe things amended before you
fhoot. Otherwife never expe& to make a trug Shot.

CHAP XXL

‘Concerning Shooting in Great Ordnance, and bow to

Load your Gun Artificially, either ith Powder or
Cartredge. - ’

Hen you come to Charge your Picce, fet your Bomdge-

< Barrel on the Wind-fide thereof ; and caufing one of
your Masroffes to hold the fame aflope, thruft your Ladle in-
to the fame, filling it full of Powder, and then firick it with
a Ruler : Then fiving your Thumb juft under the Staff of
the Ladle, thruft the fame home tothe Chamber of the Piece,
where the Pewder-is to lie, turning the Ladle fo, as your.
Thumb be direétly-above the Stafffo will the Pawder empry -
it felf cleanly out of the' Ladle: Then draw out the-Ladls; -
and with the Tampion at the otherend of the' euft’
home the Powder, caufing one of your Affiftantst

to*holdhis_
Finger or Thumb clofe on the Touch-hole then take a
round clofe wad of Hay, (or untwifted Rope) thruft in the
fame with the Ramimer head which is at the end of the Spunge
Staff, and withit give thre¢ or four good ftrokes ; this done,
put in your Buller with a Wad after it,if the Piece be not ele-
vated ; but without any Wad after ir, the Gun being elevas
ted, for then there is nofear of its rowling outs
Iriyou Load your Gun with a Cariredge (which is the beft
way) put the Cartredge homq,ﬁ&ghe Rammer, and after it
a fufficienc Wad., : LLEE g CHAP.
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_ ¥

CHAP. XXIlL

How to give Level with a Piece of Ordnance to make a

Shot at any mark within Point blank.

FIrft, fet your Difpart upright upon the Muzzle-Ring juft

over the Center of the Mouth of the Piece : Then go

to the Bafe Ring, and make a mark upon the higheft part
thereof, which is juft over the Cylinder (if the Piece be true
Bored) and take that for-your true line.

This done, go to the Breech of the Piece, and hold your

head aboutwo Fdot there from, bringing your Epe, the mark
upon the top'of the Bafe Ring, the top of the Difpars, and

the Mark you aré to fhoot at, all into one right line: which.
may bedone by caufing a Matrofs to raife or fall the Gunwith .

an Hankfpike, as you (hall dire& him s and then ftop the
Motion of the Piece with a Coyme ; then Prime the Pecce,

and give Fire.:

G H A P.. XX

»

Shiwipg:bow t0 amend. a SK®, which (by fome. accidens )

[X

doth<arry b'z_{g(,:fndtr,__ or Jvidgzof the Mark iftended.

* fwer yous expeation; it tnft be either Higher, Low-

- WHEN you hmv/'é‘.,ingdgtoné}bot, which doth not an.

“&, or Wide of the Mark, or%ith : Toremedy any of which

obferve thefe following Rules :
got ryv;m
over the Mark ; Then'fo much

Firft, Xf atthefirft 8 find the Piece to fhoot directly

b make your Difpart longer,

frd

that the top of it may be jiftsfeen from the top of the Bafe

Ring to the ftroke of thy
level your Piece and give F

§10r 3-and with this new Difars
o Secondly,
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Secondly, 1f the fisft Shot had ftrook juft under the Mark,
then bring the Piece to its former pofition , and mark how
much the Diffart is over the {troke of the Shot, and cut off of
it juft fo much as being at the Breech of the Piece, you may
difcern the rop of it, the Mark on the Bafe Ring, and the

i ftroke of the Shot, in a right Line ; and when you have
brought it to fuch a length, level the Piece as before ; Prime
and give Fire, ‘

Thirdly, 1f the Rirft Shot had firook on the right band of the
Mark ; to mend it, you muft levelthe Piece as before; then

& ftandifg atthe Breech of the Piece, obferve the ftroke of the
* Shot over the Difpart, and on that part of the Bafe Ring
which you then look over in a right line towards thé Difparc
and {troke of the Shot, fet up a Pin with a lirtle 6%, W,

¢+ -5 Then 1é¥elyour Piece to the Markby.;ghiws_}?igﬂi Wl

", . and then doubdels you will make a good Shot2=
- . you level bytheMetal of the Bafé'Ring,“where the Pin is pla-

- s, "and the Mark, the Picce ftandingat that direion,

. tigek Ve't‘thc.t({)ﬁ(')f the Difpart, fromﬁﬁe;»ma‘ckin the Bafe

- Ring;tand youfhall find the Piece to lie fo:much to the Left,
~ s the Toimer Shot ftrook to the Rightbfithe Mark ;+and
fhould how in alf probability’hicithe-Mark.”s- . i
Fourrhly, I the firfefhat be bitth wi

low ; thénufe both thetoregolfi “Re.
ulate the Dipgrs by tking: i it fhor-
tger, by the Firfiand SecondiDirections h Shitsbe-
ing Lower or Hx‘gb’er, an&{henvfxiake ird Dire-
étion, fof ShOOtmg“Ede; thchthin hgi 5 * fiﬂi—
care and diligence, W‘“ﬁﬂ@eﬁ% S it

'S
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CHAP XXIv

I 1 T R

TII I L1

y.

Concerning a Gunner's Ruler ,
for the Elevating of any Piece
of Ordnance to any degree of
Mounture, fupplying the D fe
of the Gunner's Quadrant,

i

11

1 T1

=TT O

WITT1 10

Orafmuch as a Quadrant can-

not at all times be converi-
ently ufed ; as when the Wind is
high: Alfo in taking the depth or
profundity of 2 Valley, or altitude
of a Hill, &. For the removing
of all which inconveniencies this

,_
[¢]
LI 1L
|

he Breech oF a Teece

Gunner’s Rule was invented, the ~ h—- A

Defcription and Figure whereof B iy ve g

follow : i ;] o
i —1 =

\ T[xc 'gm ners* Ruler-StanJ

T The
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The Defeription of the RU LER.

The Ruler may be of any length, with a large S/t in the
middle for a Slider to move in, and inthe Slidera Hole to
look through: The Ruler muft be flit quite through at the
bottom, anda piece of Brafs faftned over it; but at the top
it may be left whole for halfan Inch or more; in which
whole part, a Nw may be faftned, through which a Screw
muft pafi, to raife ordepreff the Slider as occafion requires :
On both fides of the S/ir, the Ruler muft be divided into
Feet and tenth parts of a Foot 5 and every one of thofe parts
into 10 mesc, E)a then every Foot will be divided into 100

arts.~~—"Through the Center of the little Hole, a fmall
{ine muft be drawn quite thro’ the Slider, which will fhew ac
what height the Sight-boke_ftandeth from the Bafe Ring of the
Gun.=—=Alfo there muftbe an Jndex to hang on the edge
of the Ruler, and under it a fmall Pin, perpendicular to the
Pin on which the Index hangeth ; which is to fet the Ruler per-

pendicular or upright, :
TheTfe ofthe R T L E R.

THe principal Ufe of the Ruler is (as I faid before) to

Elevate ang' Gun to any ec of Mounture. To per-
form which, there is to be ufed with the Ruler, this brief
Table of Natural Sines following.

The ufe of the Table.

Xample 1. Suppofe a Gun, which is 8 Foot, and 7 Tenths
E of a Foot Long, between the Bafe and Muzzle Rings, 77,
which Gun being Mounted and Difparted, is s be Elevar.

ed 0 2 Degrees and 6 Tenths of 4 Degree of Mounture.
ATable
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Forafmuch as the Gun is to be elevated 2 degreas and 5
Tenth parts of a degree ; Look for 2 degrees in the:firft Co-
lum of the Table, and for 6 parts of a (¢grey in the
head thercof ; And againft 2, and under 6,you #hall find
this Number, c4536, which multiply by 8. 7 (thy length
of the Gun in Feer and decimal parts of a Foot) the: Produt
will be,0394532.from which cut off (towards the rigfie hand)
five Figures for the Number taken ouzof'the Table, amione
for the 7 Tenthsin length of the Gun, inall fix Vigresthen
will the Produdt ftand thus o. 394632, whicn ot the left
bandis no Feet,but the 3 followingis 3 Tenth parts vf a Voo,
and the ¢ following is ¢ Tenthsof a Tenth part of a Foot,
which is neer 4 Tenth parts of a Foor, and to thay Number
on the fides of the Ruler, muft the ftroke (and hwle)in the
Slider be brought, and then the Ruler is rectified far chat Ele.
vatin -

Exam: 2. Swppofe a Cannon, whafe Length is 11 Foot and 3
Tenths of @ Foot, were 1o be Motnted to 14 deg. and 4 Tenths
of a degree, to what divifins on the fides of the Ruber muft the
Slider be fer?

Look in the firft Columb of the Table for rydez. and
for 3 Tenths inthe head of the Table, o againft 14, and
under 4, vou fhall find this number 2486, which being
multiplyed by 11.3 Foot, thelength of the Guy, the Pro-
du& will be 28101973 from which cutof ¢ Figyres forthe—
number in the Table, and 1 for the 4 Tenths it the length
of the Gun, it will ftand thus 2. 810197, which is 2 Foor,
and 8 Tenth partsof a Foot, and to that number on the
Sides of the Ruler, muft the Slider be fet, to motnt the Can-
non 10 14 4 deg. of Elevation.

CHAP



133

Of Gunnery.

The.

: , _

1£€ 62,95 9zj09 t289 pilol L1SL Fi1fog 11 §g g0o6 S[56 = 100 U29)IN0,]
¥ 82|98 Seftl zzlgg Gy Zifoz F1lot 11feS glgo $pg 2| jeqe pue usay I
oV czigg +a|t6 1z|gt Biiby 9rlol £1[{96 orfzz glgh Ay/ 2 100,f cuo:EH
£t wn_mw teb  12)1b gujgl Ci €1 £ifeS o163 [Lloz MlEg 2| ey e pue 2A1M T
£t r.wum.!n.m: ot|1L Lilgr MilSe zi|lr 01|68 Z|9o MET = 100 P:o\sh.
17 Yrjcg 17ilf 6186 9N1ES trjor z1lg9  Gi9T  Litg tlek of yjeye pue uoaspy
t1 tz20 ogl1§ giloz 91 sg £16S 11z 686 9lz9 ,v_m z 100.] UDAD|g

ol Tz 83 org9 LilgY SilgT €i|igTonlgs gl69 9|1F HITZ Tz Jeq vlpuv us)
g :Tm gilbg 91/¥L Yilig zifot jorfeb glo€ gloz blor < 00 uay
v_oty git 91z PHot zijo |oslo  glo 9lo o ¢ 11*Y ® pue sury
86 gtlg™ LilgY Silcz Ea|LE MLV 688 Lge $|64 £l6g 3 3QU,] SULN]
6 L1'zr o1lef $i1l€S TabL cul$s 8ot LLE Slgs 6L 1. yeyepue Sy
zg or'zx Siip¢ £119L 11l arleh m_ﬂn ol  Slot tigo 1 100, 3817
12 M1 b1 v1|lS 21|66 M_ v [68g L|8% 9\1L bibr Egl 1| Tyjeq e pue usasg
$L ¥rpe €afLL 1afof arfeg glSE L'88 Sy bp6 2Ly 5 100,] UA3G
t9 £1lsz o 68 o1lfS 41| glog oty Slg  dlzi zlof L1 JIEY ® pue xig

67 :mw 1ngL 6l glgt| Lox |88 Pioo [¢4¥ efez 1l 1007 xg|
oF 1197 otjzr 686 Libg| glol 198 Plek (flgT zjbr 1] jeye pueoary
QT o__hn Glrz g6t Llor ' o S[11 tig  glo |zt 3 100,] 2A1,}
o__lm_m AR EEERAERERN “une)

| uoneas(g Jo 9218 . PP o qidury 1

'$22432p 11 43pun d3MUNOR Jo u»&&» f#p 07 CJUBIPLID) 40 F|NY SIBUUNY) 347 In0G AL

“2oueupaQ fo 3331 v 02 PAYT 9218 bw wolAqasaqa “Joasaqz 1Y 344 pur

‘AXX dVHD

a[qeL ¥



134

T be Sea-mans Grammar.

The Tfe of this Table. —

If you are deftitute both of a Quadrant ora Gunmers Ruler,
yet may you Level a Gun to any degree of Mownture under
eleven deg. -

" Exam. 1. Suppofe you have a Gun whofe length is g Foor and balf,

and you would elevate it to § degrees of Mounture.

Look in the Table for the length of the Gun, 9 Footand
a half, inthe firft Columb of the Table, and inthat Line
under § deg. you fhall find 10. 0, which is jut 1o Inches,
wherefore take any ftrait ftick, and cut it off at that length,
which fet perpendicularly upon the top of the Bafe Ring, and
level over the top of the Srick, as if it were the holein the -
Slider of the Ruler, and the top of thedifrart upon the Mux.
zJe Ring, and you will make a good Shot. '

Exam. 2. Suppofe your Gun were 13 Foot long, and you would
Mount ber to 7 degrees of Elevation. 7

Look for 12 Footlong inthe firft Columb, and for 7 deg.
in the head of the Table, and againft 2 Foot, and under
-deg. you fhallfind 17. 71, whichis 17 Inchesand 71 hun-
dred parts of an Inch (whichis almoft 3 quartersofan Inch)__
a Stick of that length fer perpendicularly upon the Bafe Ring,
youmay level over it by the top of the Difpart on the Muzzle
Ring, asifit were through the holein the Shider.

But if you would Level without a Difpar, then take the
Difpart off, andlay it to the forcfaid Srick, cutting fo much
of it off, as was the length of the Difpart 5 then fet the re-
mainder of the Stick upon the Bale Ring, and bring the top
of the Stick, the Metal of the Muzzle Ring, and the Mark
in one Right line, then Prime and give Fire, and doubtlefs
you will tuake a good Shot. ‘

CHAP.
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Of Gunnery.
]
CHAP. XXVL

Concerning Shooting 4t Randon:

E that would learn perfectly to Sheot ot Randos, ought,

to draw his Piece intoa lewel ground;Where,Firft Shooting
Ievel, let him obferve the diftance in Feet or Paces, from
the Gun to the Graze of the Buller="Then mount his Picee to
onc degree , and mark where that doth graze, noting the
diftance as before; Then,—to-25-3, 4, & degrees, to Ten
degrees, and by thefe Elevations and Diffances make a Table,
by whicliZa#e;you may, by the Rule of Proportion find how
far another Piece will carry her Shot from degreeto degree
of Elevation: — But,becaufe,it is probable,that every ordi-
nary Gumner cannot have leave or opportunity ( the charge

being great) to make fuch Experimens , 1 fhall here exhibic.

to your View,a fhort Table of Mr.N.N.

by hina made out of a Saker 8 Footlong, D‘f;“’ "}:;ﬁ""’ v
Loaded with 3 Pound of POWAer ; At  |Riousion o & Pacer
the firft Shot (at onedeg: of Mounture) 1 225
fhe conveyed her Shot 1125 Feer, or 2 274
225 Paces : The fecond Shor, at § deg: 3 23
of Mounture fhe conveyed her Shot 2180 | 4 §7 °
‘Feet or 416 Paces : At the thirdShot, at 5 316

*7 deg: of Mounture, §05 Paces: And 6 461
the laft at 10 deg. 630 Paces: In which 7 50
Experiment he loaded his Piece with loofz 8 54
Powder exa&ly Weighed, alfo he weigh- 9 | 58
cdthe Wad, and beat down the fame | ;0 830

with the like (or equal) ftrength; and
let the Piece cool half an hour between €ach Shot: Now by
this Table and the Rule of Propation may be found to what
clevation another Gun maft be mounted o reachny diftance
requireds

Exam

35
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Exam. Suppofe Ifind by my first Shot, that the Bullet grazedfom
my Gun 704 Paces, the Mounture of the Peece being ¢ deg.
How much muft 1 Momnt her, fo that fbe may_convey her Sbot
800 Paces 2

Thefe diftances qf Randons are to be proportioned to thofe
in the Table, by this Anology.
Sayin
As 704 Paces,(the Graze of the Bullzt at 4 deg. of Mounture,)
Is to 370 (the Pacesagaint 4 deg. of Mounture)
So is 900, (the number of Paces to be Shot)
To 473, the Number to be found in the Table anfwer-
able to the Degrees of Mounture required.

Therefore, mukiply 370 (‘the number againft 4 deg.) by
200, (thz number of Pacesto be Shot,) the Produ& will be
333000, which divided by 704 (the Graze of the Buller at
the firft Shot) and the Quotient willbe 4733 which number
¥ thould feek in the Table » but finding it not there, I take
467 the next lef, againft which ftands 6 degrees, and 505
the next greater, againft which {tands 7 deg.-the difference
berween thefe two numbers is 44, which thews the Piece
muft be Mounted to ¢ deg. and onthird part of a degree for
to reach the diffanceof 9oo Paces: For 461 islefiby 12 then
473, whichis neer one.third parc of 44 the difference.

This Table beforegoing. was deduced from an experiment
made by Mr. Nar Nye thé Mafter Guaner of Worcefer in
Anno 1647.- But this Table being very fhort, and the
uig of it {o ahfolutely neceffary for Gunners (efpecially in
Land Service) 1 '{hal{ exhibit to their view Two other Ta-
bles tending to. the fame purpofe, long fince calculated by
an able Mathematician, wviz. Mr. Henry Bond, which with
their Ufes take as followeth.

The
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The Firft Table of | |The Second Table of

RANGES. RANGES.
D i) 1Dy D. D. | DI
Ti[8758) 3323911612852 | |1 |rt4z| [31|4186] G353

2|7813 3212344 '6142908 2 [1.280 324267} 6213.450
3|7977| 332300 63,2989 | |3 |[-413}13314-347; 633347
416482 3412260 6413075 | |4 (1543 (3414-426] 643.253
s{r0011133222y! 6513168 | |5 I1.669)\35i4-505) 65)3.1550
“ols 581 3621836613258 | |6 |1.792}1764.584] 66!3.062
715234 13712146/ 6713376 | |7 119111 1354.662] 67|2.963
814933 138)2111) 68 3493 {8 2.028| 138!4740| 682,86,
9{4669! (39|2077/:69(3621 9 |2:142]1394.8:8| 69i3.7¢2
10]4440, 1402044 70i2762 | 1102:273114014.897] 70]2.659]
11]4237) [41|2012) 713916 | [11.2.361]41l4 977 [71]2.554
12|4055| 142;1981| 72/4086 12,2467 142:5.050} 72!2.448
13|3889| |43{1952) 7314276 | |13,3-572} 143!5.027| 7312.339
14137411 14412007| 7414489 | 14]2.674) 14414.985| 74 2.228
15[3606| l4512041] 754732 | |15l2.774) l45la.902 75 2114

16/3483! 46,2070 7615006 16}2.872 464.819{76;1.998
17|3370| 4712113} 7715303 17[2.968) 147145356 77j1.8%0
18|3266| |482150| 785690 18{3.c63! (48 1653 >81.7¢8

19]3279] [49,2189| 79|6263 19(3-156] 149\4.570! 179/1.634
20,3080] (5012230} 806641 | (20(3:248] |50/4.,8; Bolr.c6
;|2996 §1,2272( 81|74 | |21{3-339] |51 14¢3 ,;81 1375
222978 ;zlzax; 828059 223-428) I5211.3 18] 1821241
23'2845| 153:2363] 8319061 2313516} |53]4.234; 83|1.102
242776] |§43412| 8410430 [24/3-603] [54/4.15| 84]c.960
|ag271a |s5[2463| 8512330| 25{3-68 [ssl3.062f {85f0.812
262651 [§62516| 86{15140] [26{3.774] |$6i3:57 86j0 61
272593| [57[2572| 87|19850) 2713-858/ I5713.85f 871>.5c,
282538) |58]26331 88lag250] 128[3.9411|58!3.80c] |3§]0." 42
292486 59!2695 89]37480| |29]4-024]}5913.712| 39} 0.
30i2437] [60:2762!l90]e0c00] '30l4.105l60l3.632' 9t 0.000

U The
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Tke Tfe of the Two Tables.

Queltion 1. i @ Gun docs cary aShot, at 13 deg—sf Moun-
ture 763 Paces : I¥har is the Horizontal Rainge of that Gun?

Look in the firft Columb of the firft Table, for 13 the
degrees of Mountare , againft which you fhall find 38%¢9,
Multiply this numberby-763, the Paces thae the Gun car-
ried at 13 deg. of Mounture, the Produ& will be 3967307,
from which cut off four Figures towards the right hand and
it will be 296. 7;07: So thatthe Gun will carry at the Horiz-
ontal Rainge 296 Paces, and 7 Tenths of a Pace;

Alfo, Ifa Piece carries her Shot, at 16 deg: of Mounture
1074 Paces, the Horizontal Raingeof that Peece will be found
to be 374 Paces:

Queltion 2. I s Gun carries a Shot 296 Paces and 7 Tenths of .
# Pace at the Horizontal Rainge, bow many Paces will fhe
carry at 13 deg. of Mounture: '

Look in the firft Columb of the Second Table for 13
(the degrees of Mounture) againft which ftands 2.572, this
number multiplyed by 296.7 ( the Horizental Rainge of the
Piece ) the Produ@willbe 7631124, fromwhich cut off 4
Figures, and it will be 763. 1124, that is 763 Paces, and
fo far will that Gus carry its Shot at 13 deg. ‘of Meunt:.re,
which is anfwerable,and proves the foregoing Question.

In like manner you rna{1 find,That if 2 Gunat its Horizontal
Rainge carry her Shot 374 Paces, at 16 deg. of Mowun-
- ture it will convey her Shot 174 Paces.

ueftion 3. If a Picce carry ker Shot §43 Paces at 1% degrees of
QMounti.\re, bow far will fhe comvey her Shot ar 19 deg. of
Mounture ?

Multiply the number ftanding againft 11 in the firft Table,
: ' which
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whichis 4237,by g4;(the-R4inge at 11 deg. of Mowmtare) the

produét will be 230069 1. Then multiply this produé by 3:156
(the number ftanding againft 19 in the fecond Table)and ¢his
fecond product will bs 72 6.3980796 from,which feven figures
being cut offtowards the right hand, the remainder will be
726, and fo many Paceswill the Rainge at 19 deg.of Mounture,

And thus, If a Peece at 5 deg: of Mounture convey her
Bullet 132 Paces, you thall find that at 12 deg. of Moun-
ture fhe will convey it 1812 75 Paces:

CHAP XXVIL

Fow youmay make a good Shot at yourEnemies Light ina
dark might. ]
T O perform this,difpart your Piece, with a piece of lighted
Match,then bring your Gun,fo that you may fee the top
ofthe Metal at the Breech of the Piece,the coal of the Match,
and the Light you are to Shootat, all in one Right Line;
Which done, give Fire, ‘

CH A P. XXVill:

How to make a perfect Shot in a dark night, at Sany mark
(within the reach of the Piece) that you canfee inthe day
time.

Ount your Piece to the Mark in the day time Casis be-
M fore dire&¢d) and fet down at what degree of Moun-
tureit is elevated, then cut a ftrait ftick which fhall reach
from the middle of the Mouth of the Piece, perpendicularly
down to the Platform, where make a Mark : Alfo, cut ano-
ther ftick which fhall reach fronbthe middle of the Breech gf
2 the

139
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the Piece to the Platform, and there make another Mark,
through whichtwo Marks draw aright Line.extendingit 4
or § Foot bzyond the Marks, which call, The Line of directi.
on. - Then in the night Seafon, Load your Gurwith fuch
quantity of Powder and Weight of Shot, as you know your
Gun wilt carry to the Mark, then Lring your Gun juftover
‘the Line of Dire&ion, and by help of your ewo Sticks, you
may bring it to the like elevation it was in the day time. All
this being done, Primeand give Fire.

CH AP. XXiX.

How to make agood Shot at aCompany of Souldiers paf-
fing by 5 or at a Ship failingup a River. ,

YHe Gun being Charged with its due quantity of Pow.
'I der and Shot, and upon a Level Rainge, right againft
fome Mark (as a buth Tree, &.) between which, and the
Gun, the Souldiersare to March, then when the Souldiers be- -
gin to hinder your Sight from the March you before obfery-~
ed, give Fire;and doubtlefs syouwil! do good Execution.

Alfo, tolevel at a Ship Sailing up a River, the Gunner
muft elevate his Piece by fome Cloud (if he have not fome
eminent Mark on the other Side of the River) and when the
fore part of the Ship Thall come to be againft the Mark, im-
mediately give Fire,

CHAP XXX

Some Reafons, Why one and the fame Piece of Ordnance
at the fame Elevation, charged wirh the. fune guantity
of Powder, and direfled to the felf fame Mark, and dif.
charged feveral times,fball bave different Rainges.

Or farther fatisfa&ion in this particular. T muft refer my
~ "Reader (as faid at the beginning hereof) to fuch Au-
thors
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thors as have particularly difcourfed of the Philolcphical rea-

fons h:reof; Asto Mr.Digs in his Pantometria and Stratiaticus;
Mr. Smith, Mr. Bourne, Mr. Norton, Nicholaus Tortalia,and
of late experimented by a painkul man, in finding out the rea-
fons of thafe Experiments, my loving Friend Mr. Roberr /n-
derfon 3 But fhall hereinfert an Experiment made by Mr. Nat
Nye fometime Mr. Gunner of the City of Woreeffer,whichi
cake as followeth, wiz. I have (faith he) dilchaiged a Picce
feven timesin the fpace of §o minutes with the like Weight
of Powder, Shot, and Elevation,and have found their Rainges
as followeth, wviz. ' .

CFirt F4167
Second ] v 436
Third Shot was— o
The Fourth p Conveyed < 432 3 Paces.
: Fifth 425
Sixth 410
tSeventh 1394)

So that the greateft difference from the firft Shet was about
24 Paces. .

The Reafon of thefe things is this. At the Firft Shot, the
Bullet found the Aire quiet. = And at the Second Shot, it
did not only find the Aire ftirred with the firft Shot,,butalfo
tending towards the place at-which it Shot, and becaufe it is
more eafie to move and penetrate that which is already mov-
‘ed and open, then that which ‘isclofe and quict, it fplloweth
that the Second Shot, finding in its Rainge a lefler reliftance
then the firft did, it did out Shootthe firft.

A Second Reafon is, At the firft Shot the Powder being
put into the Piece, doth oftentimes find the fame fomewhat
moift, by which means the Powder will not fire quickly, as
when the Pieceis dry, and temperately warm, forthis
warmth,wiil fomewhat dry up the moifture which is inthe
Powder, and caule it to fire fooner, wherefore the Powder

doth not work fo forcibly in the firft Shot, as it doth in the
fecond
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fecond. = The Third and Fourth Shots will be much like
the Second. And now I will give you the reafon, why as
th: Picce grows hotter, one Shot will nor exceed the Taft
beforc it, but every time come fhorter and fhorter.

The Picce waxing hotter, and by how much the hotter,
by fomuch the more attrative is the concavity of the Piece
made ; and becaufe the Shot is driven forth,” or expelled,
with no other thing then by the airy exhalation, or wind
caufed chrough the Sale-Peter; therefore, by making fuch a
Pjece the more attractive with the more heat, which fup-
pets and retaineth continually more and more of that Wind
which fhould ferve to expsl the Bullet; the vertue expulfive
in that Piece, doth continually, more and more decreafe,
and the Shot flyeth not with that fwiftnefs as it did before,
although thetwo firlt things; that is,the breaking of the Aire,
and the drying of the Powder every time more and more
doth help much the Rainge of the Shot ;s which aid and help,
as itisto be believed, thatfomtimes it fupplyeth, and, per-
chance, gives advantage to that expulfive virtue which con-

%w Piece doth diminith or fup in, according as it
heateth : So that the Third and Fourth Shots, will not be
much differing from the Second Shot ; neverthelefs; in con-
tinuance-of time, the faid two accidents (that is, the opening
of the Aire, and drying ofthe Powder bKathe heat of the
Piece,) cannot&%gly_the "Third accident ; thatis, the virtue
attradtive, by reafon, the attralion is augmented as the
Piece heateth.  And this cavfedmy Sixth and Seventh Shots
toconvey the Bullet 22 Paces fhorter then the Firft.

'CHAP. XXXI

Concerning Shooting in a Morter-Piece, and of feveral
Fire-Works, ezhfor Sea and Land Service.

Orter Pieces are madeof the fame Metal (Brafs or Tron)

as Ordnance arc made of ;_in the making (or Cafting)
whereof thefe propostions are to obferved.
4 Suppofs
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~Suppofe the Diameter at the Bore to be
Nine Inches. Th
The Length of the Morter muft be 18 Inches.
The Chamber inwhich you load with Powder 3 Inches Di-
ameter, and 4 Inches and a half deep.
The Thicknefs of the Metal about the Touch bole,3 Inches. And

The Thicknels of Metal ar the Mouth of the M
Inch and a Kalf ° orter one

To Prepare Granadoes for 4 Morter.

The Diameter from out
to out of the Metal ofz——
Granado Shell, outght tobe
one tenth part of an Inch
lefler then the Diameter of
the bore of the Morter, be-
caufe of cording themto
fling into the Mouth of
the Morter, and alfo tor
fear of fecret Cracks,Flaws
or Homy Cembs,whichcan-
not eafily be difcernedlet
them thus prepared, juftly
fic the dore of the Morter.

.

——  To make Fufes for Granado Shels,

Inevery Granade Shell, there is a hole left to putin a Fuf,
or peece of woed in form of a Fawfet for a Spigot, which
hole is to be one quarter the Diameter of the wooden Fufe 3
and the length of the Fafe muft be about three quanzris of the

, : ameter
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Diameter of the Granado Skell, and made taper, and when
filled with the Compofirion Following ; it muft be gently driven
in axplongﬁ the Powder that is in the Shel/, feaving a little of
it without.

The Compofition for the Fufe.

Take one Pound- of Pewder, four Qunces of Salt-Peeter,
one Ounce of Brimftone, all beaten to Powder, and fifted fe-
verally through a fine Searfe. Thefe ingredients well mixed
together, making your Compofiticn fit for ufe. -

Hew Granadoes are to be Charged in the Morter.

Great care ought to be taken in the Loading and Charg-
ing of the Morrer, and for the fafe and effectual performance
thereof, obferve thefe following Direttions. :

Firft, Weigh the Powder which you put into the Chamber
very exadly, and after it put in a clofe wad of Hay 5 which
done, cut up a Turf of the ground,that may fill the botome
of the Bole or Bore of the Morter, next to the Wad, whichis
better than a Tampion of wood. :

-Secondly, Your Grannade being prepared , fling it into the
Mouth of the—AMorter; obferving to have the Fufe of the
Granado juftin the Center of the Mouth of the Morzer.

Thirdly, Go to the Breech of the Morter, andthere thruft
up a Wyre into the Touch-hole, to make all fure, and then
prime it with good dry Powder, fuch as you may be fure

" will take Fire, for uponthis, both your own Life, and the

fafety of the Morrer (befides the difgrace) do depend.
Diretions for Firing, -
Provide fmall Fufes, of about one quarter of an Inchbore,

<hree quarters of an Inch in thicknefs ; and eight Incheslong.
Fill thefe with gcod Powder duft,moiftned with Oyle of Salr-

© Perer, moiften it but a_little, and put it in with an Iron

Rammar,
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Ranmer. Then try whether you like the time that they con-
tinue burning, and ifyou*find they burn too flow Jleflen your
‘quantity of Oyle of Peter; bue if too faft, adde more Oyle
‘thereto. -

All things being thus ready, Thruft the Pike of your Lin-
flock in atone end of the Fufe, you intend to give fire at;
and bid one of your Affiftants come on one fide of the Mouth
of the Morter, and give fire to your Fufe, wherewjth fire the
Fufe in the Merter,and then with fpeed give fire tothe Touch-
hole. It is far more cereain-to-fice-a Morzer. piece with Fufes
then with March, which doth often fail.

How to Level the Wiorter Piece-that it may make ay ef-
Jeltual Shot ar any Mark affigned,

You ought (as in finding the Rainges of other Pieces of

rdnance) to get leave to try One, Two or Three Shots
for pradtice, without breaking of the Skell, which you may
thus effed. -

Firft, Fill the Shell with powder, then put it out again,
and Weigh it exa&ly, and fill the Shell again with the like
weight of Earth,

Secondly, Take a Fufe,and at theend ofit tie 3 Or 4 ounces
of powder, which put down withthe Fufe amongft the earth
ﬁrf?o making way for itby thruftingin a Staffe,

Thirdly, Level your Morter by help of a Square o¢. Quadyamt
to (always) above 45 degrees, and what degrees you mount
it to note down carefully.

Fourthly, All things being ready,and the Shell in and prim-
€d; caufe One or Two to go and obferve whether the Fufe

burn all the while the Granado is fying, and wheathezorq -

“Ounces of powder takes fire, for hereby you may mend your
Fufe, and try whether it will keep fire.

Fiftbly, Thefe things obferved, Meafure that diftance, and
note it down under the degrees of mounture, as alfo the
Weight of the powder the Morter ufed to convey the Shell
that diftance.  And when you ?{avc thus done two or threc

' times

-~
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times, you may gain experience both of your Fuf, and of
the truc_Range of the Piece: which obrained, if you are to
ftorm a Fort or Caftle : -

Sixchly, Take the diftance to the Town, Fort, or other
thing you are to thoot at, by which (and your former ex-
periment) you may find at what degree of Mounture your
Morter 35 to be elevared to reach fucha Town, or thelike; and
that by the Reverfe Rule of Proportion: Thus:

As thg diftance when you made your trial,

Is to the degrees of the then Mounture ;

So is the diftance to your defigned Place, .

To the degrees to which the Morter muft be elevated to

reach that defigned Place:

Imagin that you made your Experimental Shot at 46 deg
of Mountsreand the Shell flew 320 Paces 5 how many de-
grees muft the Morter be elevated |, to caft its Shell 280 Pa. -
ces, the diftance that the place you are to fhoot at, is diftant
from the Morter? - o

Multiply 320, by 46, the Produ& will be 14720, which
divide by 280, the Quotient will be §2 Paces, and almoft
2 half, and to fo many degrees of Mounture mulk the Adorser
be mounted to convey its Shell 280 Paces. R

Some Cantions relating to the foregoing Sellion, concernin
O iy Bt ¢

1. Let your Powder (when you are to fhoot often to the
* fame place) be all of the fame ftrength and goodnefs.
Ufe not Zampions of Wood, but a Wad of Hay and a
- Twf of Earth, both rammed in with the like ftrength.
3. Try your Shells before you fill them, by putting in a

little Powder, and firing it, immediately ftopping the

Fufe-bols with Clay, for if any Smoke come out, the Shed
i defe&ive. -7 o7

»

4. Weigh
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4. Weigh every Sheli Bgfore you All it, and make them
all of one Weighe, by putting in thereto fo many Ml
ket Bullets as will make their Weighe cven.

5. Fill your beawieft Shell with Powder (for that will con-
tain leaft Powder) which done, pour it cut again, and
weigh it very exa@ly ; for fuch a quantity (and no
more) will ferve all your Shells. .

To make Granado’s to be caft out of Mens Hands,

Thefe fmall Granadoes are of 10 IeB efteem than the grea-
ter, either for Offence or Defence: To make them, Firft
fill thofe fmall Shells-with-fire Gun-powder, then make Fu-
Jés of one Pound of Gun-powder, fix' Ounces of Salt peter, and
one Ounceof Charcole: Or if you would have them of lefs
durance, you may make them of the Compofition For Great
Granadoes : Knock the Fufe up to the head within one quar-
ter of an Inch, which is only to find it out by in the Night :
Stop well the reft of the holein the Granado,(and other flaws
if any be) with foft Wax, then Coat it with Pitch and Hurds
left ic fhould break with the fall ; and*be fure, that as foon as
youdhavc fired the Fafe;you caft the Gramads out of your
hand: .

, Of the P ET A R D. ‘

Thefe Petards are
made of Copper and
Brafs mixed ; and their P
dimenfionsare fitted ac-
cording to the ufe for
which they are prepa-
red ; there being three

—chief ufes of them, and
fo many forts thereare,
viz, fome for blowing
up and breaking . of

Bridges; others for Gates

that have Percullifies

belonging to them; and
thethird fore for ordinary Gates X 2 1. Thofe

135
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1. Thofe for Bridges are commonly 11 Inches long, and
at the breech feven Inches and a half about, and § Inches
wide within ; the Metal at the breech muft be one Inchanda
Quarter thick, and at the neck half an Inch thick, befides
the Muzzel-ring ; the mouth muft be 10 Inches wide, and to
the Touch-hole muft be added a Pipe, asis in the Figure.

2. The fecond fort for Gates with Percullififes , muft be 9
Inches long, almoft half an Inch thick at the neck, and an
Inch thick atthe breech, the mouth muit be about 7 Inches
wide, and the outfide of the breech muft be fix Inches wide,
and the infide four Inches.

3. The third fort, which is for Gates and Palifadoes, muft
be feven Inches long, one fifth partof an Inch thick at the. -
neck, and three guarters of an Inch at thebreech, the mouth

“muftbe 4 Inches wide, at the outfide of the breech it muft-be
3 Inches and a half, and at the infide thereof 3 Inches.

The Charges for thefz Perards are tobe of the fineft pow-
der that can be got, beaten hard in the Perard, yet not to”
break the Gun, then mutt it be ftopr clofe in with a Board .
of about an Inch thick, juftly fitted thereunto with Wax
melted to ftop the Criveffes about to keep out water,you muft
not charge it up to the top, but leave the breadth almoft of
two Inches empty, which muft befilled up with Tow clofe .
fiopped in,and alinnen Cloth bound about the Petards neck
to keep it clofe im——

The Touch hole muft be ftopped with a Cork, and over
that a Sear-cloth to keep it from the Wet.

The Charge for this fort of Petard, is § or 6 pound of pow-
der: Thofe of the fecond fort from ? to 4 pounds. And for
the fmalleft, from one pound and a half,to one pound.

7o
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T+ make DAts or Fire-Arrows.

ﬂrrom.

Provide a long Staff, and joyn unto it an Iron head, and
about the middle of that head of - Iron having ficft made a-
Bag of ftrong Canvas, in form of an Egg, leaving open at
the end a hole to fill the Bag with the Cempofition following,

Take one Pound of Salr-peter, halfa Pound of Gun-peavder,
and as much Brimftone in Powder,mix all thefe together with
Oyl of Perriol ; withthis Compofition fill the Bag, round about
the drrow-bead, and bind all about with nealed Wyre.

For the Priming of thele Darss or Arrows, Dip Cotton-Week -
into Gum powder wet with water, and let the Cosson be well .
dried before you ufeit. -

For the joyning of the Staff to the Arrow bead,let it be done
very flightly , that the Arrow-bead being faftned into any.
thing, thofe may be deceived that intend to pull out the Head,
for they will pull out the Staff only.

How to make Fire-Whzels 70 be caff out of Mens Hands:

For the making of thefe, you are to ufe thefe Ingredients:
Take four pound of Powder in Duft, one pound ot Charesal- , -
duft, two pound of Zar ; two pound of Sa/t-perer ; and one
pound of Rozen : All thefe Ingredients being well inco'rporg-

' ted,
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ted, and heat over a gentle
fire; fteep Tee or Flax in the
fame, and then wrap the Tce
orFlax about a Hoop,and then
cover allthis again with Pos-
der.dui? 5 and when you ufe
them,givefire tothem,andcaft
them among your Enemies ;
the Hoops ought not to be too
big ; but if you will,you ma

bind two of them a crofsy,

like a Zavern-Bub, and then

&
ﬂ glfl‘e W/Ieefe'. A ff_ire and fling them as a-

ore.

To make a Compofition o fill Pikes,Darts, Javelines, Tn;;ks,
Balls, and otber Fire-works ; to defend a Ship or Breach, or
¥0 enter the fame > Or to fick into the fide of & Ship, or other
Place,

Take of Powder bruifed eight Pound; Peter in Roach'one’
pound ; Peter in- Meal one' pound ; Swlpbur in Meal two
pound ; Rozen threepound 5 Tarpentine one pound 5 Vert-de-

greace half a pound 5 Bolearmomick § Ounces; Bay Salks fix

Ounces ; Colofonia-3-Qunces 3 Arfricka Ounces. Mix thefe
very well together : This Compofition when fited: will burn
very furioufly with a Blew and Greenifh colour.

The Cafes, Bags or Balls, which yon fill with this Com-
pofition, muft (when filled) be Armed about with ftrong
"Twine or Cord, and then covered over with this mixture,
melted in a Pot,

. Pitch 4pound; Lin-feed Oyl one pound; Turpentine § Oun-
ces; Sulphur one pound ; Tar § Ounces; Zallow one pound:

Your Fire-works thus prepared are fit for fervice at any
time 3 but when this outer Coating is cold, bore two holes
with an Iron Bodkin, filling the fame with fine Mealed Pow-
der, pucting imra fmall ftick at each hole,which take out when
you prime them for fiding. ' 5

ire
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Fireworks made of the Compofition, and drasing as atore.
faid, may be ordered {0 35 to be thrown out of mens Hands,
fhot out of a Musket, or out of a Crofs or Long Bow ; which
mnay be of good ufe to fire Sails, Thatched Houfes, Stacks of
Corn or Hay, &c.

To make a Compofition that will burn and feed upen the water.

Take of Mapick half a pound ; White Frankincenfe, Gum
Sandrake, Quick Lime , Brimftone, Camphire, Gun powder , of
eachone pound and a half'; Rezew-one pound ; Sal-Peter four
pounds and a half: All thefe mixed together when fired will
burn violently and feed upon the water,

To make a Compofition thet will burn wnder the Water.

Take of Brimftone one pound ; Gun-powder ten Ounces 3
Salt-Peter one pound and a half ; Campbhire beaten with Sul-
phur and Quick-filver : Mix thefe well together with Oyl of Peter,
or Linfeed Oyl boyled; fill 4 Bsll or other Cafe of Waod, or
Tin, with this Compofition 3 Arm it as before, and ballaft ic
with Lead at the bottom ;-make a fmall hole ar the top,and

fire it well and throw it into the Water:

<

FINTIS
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. OF THE
" MEASURING
OF —
Heights, Depths, and Diffances.

L How 10 take ihe Height of a Tree, Tower, Steeple, or o-
-ther pright Building, by the Length of th: Shadew theroof:

°B

.,
s Mal

.

. & ?,;,,

. - *
»

+

B % D
ﬂ T . '."4é“
A 360. 46F .

LEt B A be a CaftleWall, or thelike, and the Sun fhining -
- caftsthe Shadow thereof upon plain ground to C, now
having a Walking-faffe in my hand, 1 fec thac upright ac the end
of the fhadow of the A/l at C, and I find; that my Staffe cafts
its fhadow to E, where I make a Mark, asalfo another at C,,
then meafuring my Staffe, I findit to be 38 Incheslong, and
meafuring the length of the fhadow thereof CE, I find that
tobe 46 Inches. Then Imeafure the length of the Shadow of
the Caftle Wall A C,and I find that ro be 3o foot,which 11:1 ;}fo

: ches
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Inches: Now for the height of the Cafftle Wallyoumrtwork
by the Rule of Proportion thus : Saying, :

As CE, the Length of the Shadow of my Staffe 46 Inches,

Is in proportion to the Lngtb of Sta}l C D, 38 Inches.

Sois A G, the Length of the Shadow of the Wall 360 Inches:

T0 43537 Inches, for the height of che Caffle Wall; which
¥ou may call 436 Inches. :

For, If you multiply 46, the Length of the Shadow of the
Staffe, by 360, the Length of the Shadow of the #all, the
Product will be 16560, which being divided by 38, Inches
the length of the Sraffe, the Quotient will be 43513 Inches,
which reduced into Feet is 36 foot 3 Inches and 33 of anInch
which you may call 4 Inches, and io high is theCaftle Wall:
11: How to take the height of 4 Watch-T ower, 8y the Sha-

dow, when gou camnot come—to-the-battome of it, tomea-

Jure-the-tength of the Shadow.
A

’
L]
.0
..
% <
.0
L]
.0
O’ ‘0
.
% G' ‘e F
. * 1]
. . 0. L 3
| : . *, * :
SRS mmes 2 YL, * 3
. n e es ) b’%s::-.' 120 ° 33
B -IETD) © H i

Ec A B; be a Watch ‘Tou;e.r, whofe heighit T would know,,
by the Sbadow thereof, but Ythere is a Moat about 115, és ;
9

Ve
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B C, fo that I cannot come to méafure the Shadow thereof ;
However,

I come near tothe Moat fide, and there I find-the Shadow
of the top of the Zower to caft ac C, where1ere® my Sraffe
C G, and that cafts its Shadow to H ; I meafure the {cngth
of my Szaffe,and I find it 4 foot, or 48 Inches;and che Length
of the Shadew thereof C H, 1find tobe 32 Inches, thefetwo
I notedown.  _

Then, fome time after, (when the Sun is lower) I come
againto theplace, and find the Shadow of the top of the 70w -
er to caft at D, where again I ere@the fame Staffe of 4 foot
Jong, and find that it caftsits Shadow to E,and that the lengch
of the §hadow thereof, D E, is 4 foot 5 inches, or 53 inches
and fomewhatbetter, this 1 alfo fet down, and then I mzafure
the diftance between the two places where the Tower cafts
its Shadow,at the Firft and Second time of my Obferwation, name-
ly, the diftance C E, and find itto be 1o foot, or 120 inches. -

And now havingall thefe numbers fet down, I come tofind

the Heighe of the Tower A B, by help of the Rule of Pro-
portion, as followeth,

(1) AsD E, the length of the 8hadaw of the Staffe D F at the
I Second Obfervation, §3 Incil__er:;' e
to 48 Inches, the length of the Seaffe;
So is 10 foot (or 120 Inches) the Length of the Shadow be-
tween the two places of Obfervation C and D,
To 108 Inches, or 9 foot.
Which numberg foot, or 108 Inches, fet down

And fay again by Proportion,
(2) As 48 Inchesthe Length of 1he Staffe G C, .
Isto 10 foot (or 120 Inches) the diffance between the tw.
places of ObfervationC and D ;
Sois 108 Inches (the Number before found)
To 270 Inches, the Height of the Zower, which reduced
into Feet is 2 : foor 6 Inchés.

1IL How
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UL How to take the Altitwde of any wpright uild;
the like, by a Bowle of Wate{. priget uiime, or

] P
J S (60
L 75 ~ 72 N

TRavelleing a long the Road I feea May-pole, as K Ls the
height whereof T would gladly know, but having no Ges-
metrical Infrrument, 1 procurea Bowl of fair Water, which Ifet
down upon theground, at M. Andthen, when the Wateris
ftill inche Bowl, I go backward, in a right line from the May-
pole, till I fee the Shadow of'the top of the May-polein the mid-
dle of the Water ; which 1:do when I come at Nxand at N,
1 make a Mark upon the Ground : Then do1 meafure the di-
ftance from the foot of the Asy-pole at L, to the Bow! of Water
at M,and find itto be 175 Inches: Alfo,] meafure the diftance
from the Bowl of Water at M, to the place of my ftanding at
“N;and find that tobe 2 Inches: Thenl mca({ﬂﬁiﬂcigbh .
of my eye from the Ground O N, -and find that to be 6o In-
chess Thefe things known, 1fay by the Rule of Propertion.
If »2 Inches diftance M N, give 60 Inches Altitude N O;
What Altitude fhall 175 Inches the diftance LM give 2 *!
Anfiver 14549 Inche:. :
. S Y 2 For
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For, if you multiply 175 by 6o, the Produc will be 10500,
which divide by 72, the quotient will be 14552, thatis almoft

146 Inches, which is, 12 foor 2 Inches for the-height of the
May-pole K’L, requiréd.

IV. Ifmw to take the beight of amy upright Building, thas -

is approackable, by two Sticks or Rulers joyned toge-
tl.ver'f Square-wife: — e Yy i

bk
TR
ot ™=

o W
R 210F00t.S R

Et P Q_be fome Strudiure, ftanding upright upon plain -
Ground, whofe height you require.

Go untofome convenient Court,Yard,Garden, or other piece
of level Grownd adjoyning to the building to bemeafured, then
take your Square in both your hands, holding it perpendicu-
lar, which you may do, by having a Zhread and Plummet as
TV, hung upon a pin near the top of the Square ar T, Then
keeping it in this pofture, go backwards, or forwards, (as oc-
cafion requires) till your Eye being at X,you can fee the other
end of your Square at T, and the Top of the Building at P,al1
inone Righs- Line, which when you do, makea ftand, a'sl‘ atf S

. en
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Then meafure the heighe, of your Eye from the Ground X S,
with a ftring, and fet that length upon the Ground from the
place of your ffanding at S, toR: Then meafure the diftance
from R, t6 Q, for-that thall be equal to the height of the build
ing P Q, and ishere 210 foor. .

V. Howbyhelp of this Square, flanding npon a Platform
of a known height, to find the diftance from the Plat-
form, to any Tree, River, or ather Objedt that is
remote from yox, :

@D — _
™

E './ -,A'....-.

Et A B be a Platform, whofe Perpendicular height is 100

~ foot; being upon the top thereofat A, I would know

how far the Oake at C, is diftance from the bottoT of the Plsz-
format B, ¥

Upon the top ofthe Platformat A, 1ere& a Pikeor Faveline

12 foot long, more of lefs, upon which, 1hang the dngle of

my Square : And I look with my Eye at D, alongthe fide of

_my Square, til}I fee the bottom of the Qake at C, and in this

pofition I fixmy Square, with a Serew or the like;—tothe head

of the Faveline: Then from D,I extend a thread or Line by the

fide of my Square, til it touch the Plstform at E, and then I -
meafure the diftance-upon the Platform from A toE, and find ..

it tobe 24 foot, 6 Inches, then by proportion I fay

As.
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As 12 foor; the Length of the Favelin D A,
Isto 24 foot and a half, the diftance meafured upon the Pls--
form AE,

So 1135 ID 12, the height of the.Pla:ﬁ;rm and Favelin-together
To228 foot 8 Inches, for the diftance B C.

VI. How to take the diftance ﬁom the place of your flanding
wponlevel Ground, to any Tree, Tower, or other thing,
remotefroms you, though youcannot comeneer the fame,fy

your Square.

SH | -
.:..o 48 ....’. .

T

. U

0 * o 1

o ‘:‘ : i '
Y )

R 35 F 64 = G

‘STandin at F, I{ee-a—Coundit-head at G, whofe diftance
from F where I ftand,I would know, but I cannot come
neer it for a River between F and G ; However,

At F, 1 érc@ a Staffe of 4 foot high(or48 Inches) as FH,
upon the end whereof I hang the Angle of my Square, and I
look by the fide thereof, till Ifee the foot of the Coundit-bead at
G, and fixing my Square there, I extend a line from H, by
the fide of the Square, till it touch the Groand at K :Then
‘meafuring the diftance between F and K, Ifind it to be-3foot
‘or 36 Inches : Then by the Rale of Proporsion 1 fay,

As 36, the diftance K F, ’
Is to F H, the Length of the Sraffe 48 Inches:

Se
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So is 48 inches, the length of the Staff F H;
To 64 inches ; for the Diftanct F G,

For as often, as K F, \s containedinF H,
Sooften is F H, contained in FG.

VIL How to take the Breadth of 4 River by the Square.

‘I‘He’re isa River M P O,whofe hreadth I defire to know : Up-
on the brow of the River at M, Ifet up my Staff ML, -

which is 6o inches ( or 5foot ) long, and hanging my Square
upontheend thereof at L, Ilook by the Side thereof, till I _
fee the Brow of the River on the other fide at O, and there

fixing my Square, 1 extend a Thrid by the Side thereof, from

L to N, then meafuring the diftance” I N, Ifind it to be 15

inches (or 1 foot 3 inches) then I fay by Proportion,

As N M, the difance mealured ; 14 inches
Is to L M, the length of the Sraff 6 inches,
SoisL M 6 inches.
To MO, 240 inches, (or 20 foot, for the breadsh of the Ri-
__River M O. -

VIIL Hew -
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VIIL. Howto take the Diftance detween Two Cor more )
Places, without coming near any of them, by a Two Foot

Joynt Rule.

JTJ.Vm -

*

Figix.

4 150 m
Et the two remote Places given, be A and B, whofe di-
ftance I would know, but I cannot approach, or-come
near cither of them, and I have no other Isffrument but my
Two Foot Foynt Rule 3 however, I make choice of a Place at C,
from whence I can fec both the.Places A and B, and there I
fet up a Staff whereon to reft my Rule, and opening it to a
Square Angle, I look by one fide of it, till 1 clpie my firft
Place, at A, and there keeping it faft, and level, Ilook by the
other fide of the Ruler, and cawfe a Mark to be fet up gnha
: right
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right Lirie from C, at a conpetent diftance from € =¢3t D,
150 footthen clofein your Rule,till by the fide thereof You foe
your fecond place at B, keep your Rule’ at that Anglc:

Then havinga fireer of Papgr, or upan a Board, as Figure
IX. draw two Right Lines thereon, as K L, and L M, ma-
king a Right (or Square Angle) at L.

Then bring your Raler, (it being fill kept at the Angle it
was whenyoulooked to B,) and lay the Center of your Ruler
upon L, and by the fide of it draw a Line L M, and, becaufe
your meafured diftance between C and D was 155 foor rake
150 quarters of Inches ( 150 of anyequal parts that you have
upon your Ruler) and fet them down upon your Paper or
Board, from L to M. . .

Then take your Rule and go to D, and fee the Center of it
upon the Staff, look by oneé fide_thereof to C, and by the
other ta_A,_then bring the Rule to the Board, andlay the Cen-
ter thereof on M, and one fide upon the line M L, and by
the other fide, draw a Line at length asthe Line M O, crofling
the Line L Kin O, fo fhall O, upon your Board, reprefent
the Place Ain the Field: Again, Take your Rule, and go to D,
and there refting it upon the Staff, look by one edge ro'A,
and by the other toB, and keepingivat chat Angle, bring it
to the Brard, and lay one Sideupon the Line M O, and by
the other draw the'Line M B; croffingthe Line L N in the
Point P, fo fhall P reprefent upon'the Paper the Second Place
B in the Field, and being meafured upon the fame Scals
whereof L M wasmeafured, it will be found to be 2o foor,
and that is the diftance from A to B. - And by this eansyon
may find the diftances of all*the Places in the Figufe, i you
meafure them upon the fame Seale as L M, or O P were mea-
fured, and fo thall you find -

- . LO 1285 .
The Diﬁénce g %\‘4 lggro Containg z ;Zg?o‘ot\
M P2 2209)

Z - X. How
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X, Fow to take the Diftance between One or more Places,
by a TenFoot Rod (divided into Inches ) enly.

~Tanding at A, T wonld know how far & is tothe Tree at B;
though Icannot come near it _

Sranding at A, I meafure in a2 right Ling from thence 3o
foot, from A tos: And then looking towards D, I meafre. -
out 30 foot more, and from A te C; and meafuring the di-
ftance & C, I fimd it to be 2¢ foet, which laid down upon Pa-
per do make the Triengle A C 4, of which draw che Line As.
out at Length, |

Then ftanding at C, I meafuee in a right Line towards B,

a¢ foot, from Cto b, and the diftance between & and I;, 1
meaiure.
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meafure to be 20 foot, which makes the Triangte €29, Draw
the Side C b at Length, till it crofs the former Line A 7, ex.
tended in B 5 So fhall the Line A B, ( being meafured by the
fame Scale that the other Lines were laid downby ) be found
to contain 82 foot, and fuch is the diftance between A and B,

And according to this Method, may the diffances from feve-
ral Places be meafured, As in Figure XL Where ftand-
ingat G and H, you may find the difance betweenE and
F; and alfo, all the other intermediate diftances, asfrom
GorH, to EorF, as alfo the diftances GE, GF, HE,
HF, &c. as by the Figure isevident:
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