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Defcription and Draught
OF A
NEW-INVENTED

MACHINE

Forcarrying VESSELS or SHIPS
Qut of, or Into any Harbour, Port,
or River, againft Wind and Tide,
or in a Calm.

For which, His Majefty has Granted
Letters {’atent, for the Sole Bene-
fit of the Author, for the Space of
Fourteen Years.

By Fonathan Hully,







AN

ABSTRACT

Of the PATENT gyanted to Jo-
nathan, Haulls for his new Muchire.

EORGE the Second, by the

Grace of God, of Great Britain,

France and Ireland, KING, Defender
of the Faith, €.

To All to whom thefe Prefents fhall
come Greeting,

‘ N FTHEREAS our Trulty and
Wiell-beloved Jonathan Hulls
hath by His fetition bumbly re
prefented unfo Dur moit dearly ez
foved Confort the Q UE E N,
Guardysn of the Jringdom, ¢c. What
be path with much Labour and
Study, aud at great Erpence, s
pented and Formed a Machine, for
Cavvying Ships and Wellels out
of, av Info any Sparbour or FRiver,
againft Wimd and Tide, ov In 4
Calm, which the jpetitioner appre-
bendg, may be of great %erm‘czb i0
Dur




Dur Ropal Rary, and gvevehant
SHips, and to Poatd, b 1o ather
atelely, paling agatn(t the Stream
m ARauigable 2Riverss of fohich
Machine, the gpetitioner bath wade
Dath, That be vs the {ole Inventor,
ag by agvauit to Yis 1ard Jpetition
aunered appears:. 25wt in vegaryd,
1he Jpetitioner apprehends 6 can-
not at prefent {acelpdifeover the ng-
ture of hig Fmvention, be yropoles
fo Deferihe the fmme imore filly, by
an nftrament 11 0aeiting, undey
Ua Fhand and Seal, to be enroled
1t 0wy High Cour: of Chancery, fyith-
1 a Time, for that purpofe given,
as bag been frequently Jove 1n @4:
fes of the {ike pature, 2nd hag
Humbly praged Qur faid moft dear
Iy beloved Confort, to graut unto
Hhnt, YigBrecutors, gdnuinidratorg
and affigng, dur getters Patent
under the Great Seal, for the fole
0tle aid 98enefit of g Card Inven-
tion, within England, Wales, and
‘Towou of Berwick upon Tweed, for
the Term of Fonrteen peavs, ge-
cording to the Statute, in fuch ¢a-
{eg, made and pro0ided s

Xnow




Know ye Therefore, That wWie of
Dur fpecial Grace, cevtain Knot-
{edge and meer Jpotion, Have given
gmd granted, and by thefe prefents
for WS, Dur Reivs and Succeflorg,
Do give and grant unfo the {aid Jo
Hulls, his Gyxecufors ¢, Pur fpecial
igence, full JPotver, {ole Jprivilege
audb fQuthority, during fthe Term
of Pears perern expreffed, thall and
{agafully may make, ufe, exevcife and
penbhig fardInuention of a Machine
for carrying Ships and Weflels out
of or into anyJgarhour pr Kiver.

And 10 the ¢nd, ¥ the {atd Jona-
than Hulls, hig er. an every of them
wmay have and enjop the tull 2enefit,
and fole 0ile and Exerrife of the faid
Jmpention, acording fo Onr gra-
ctoug gniention hHerern before Pe-
davet, Wie o by thefe prefentg,
for is, our Jheirsd and Succetlors,
regquire and Geictly command al,
and evevy Perion or JPerfons, 18g-
dieg palitick and covyozate, and all
other Qur Subjeds whatfoever, of
fohat Eltate, Quality, Pegree, Rame

oY




oy Condition focver they be, with-
in that payt of Pur Kingdom of

dreat 2Britain called Englany, .

that nerther they, nov aup of them

at any @ime, Duri'ng the gontimu-

ange of the (a1d TWerm, heveby grant-
¢d, either Divedly ov indivecly, Yo

mahe ule ovput infpractice the 1aid

Fuuention, ovany pavt of the fame

{0 atfained wnfo, bp Jonathan Hulls
ag aforefaiv, noz tu any wife Coun-
feafert, Jmitate ov Refewble the
fame, nor thall make pr @aule to be
made any AdVitioy tbegeunto, ov
Subitradion from the fame, sohere-
bptopretend hrmielfov themlelves
the Jnventog or Faventozs, Mevifo}
or Meviforg theveof, without the
Aiceuce, Confent gr agreement of
the £81d Jonathan Hulls, big ¢c. in

euviting undez his ovr fbeiv Thanv S
anb Seals, feft Yav and ohtained
that 2Behalf, upon fuch Fpaing and
spenaltiegagean ov map be juftly -
fiscted on fuch DEenders foy thelv
Contewmpt of this our Kogal Com-
mand, gud further to be anfwerable
1o fhe Tatd Jonathan Hulls, hig Ere-
tutory, Adwminittratorg and Aligns
accor s




accoahing o Lat, for his and theyr
pamages there by owalionet,

Tn ‘Witnei3 whereor "We have cauf-
ad thefe Our Letters to be made Pa-
tent. Witnefs CAROLINE, Queen
of Great Britain, &c, Guardian of the
{3id Realm, €c.” At Wefiminfter the
9211 Day of December 1736. in the
Tenth Year of our Reign.

By Writ of Privy-Seal.
Cocks. -




FIRVIRR TRRABY

HEREAS {feveral Perfons

concern’d in the Navigation
have detired fome Account of my In-
vention for carrying, Ships Out of and
into Harbours, Ports and Rivers, when
they have not a fair Wind.

But I could not” Tully deferibe this
Machine without Writinga fmall Trea-
tife of the fame,inwhich I fhall endea-
vourto Demonfirate the Poiiibility and
Probahlity of the Matter undertaken,

Thereis one great Hardfhip lies tog
commonly upon thoie who propofe to
Advance fome New,tho’ uferul, Scheme
for the publick Benefit: The World
abounding, more in rath Ceniure than
ina candid and unprejudiced Eitima-
tion of Things, if a Perfon does not
Anfwer their Expeltation in every
Point, initead of Friendly Treatment
for his good Intentions he too often
meets with ‘Ridicule and Contempt,

But 1 h()pe that this will not be my
Cafe; but that they will form a Jueg-
ment
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ment of my prefent Undertaking, only
srom Trial. Ifit thould be {aid, that
1 have filled this Traét with Things
that are foreign to the Matter propos’d,
1 Anfwer, There is nothing in it but
what is neceflary to be underftood by
thofe that defire to know the Nature
of that MACHINE, which T now
offer to the World: And I hope, that
through the Bleiling of GOD it may
prove Serviceable to my Country,

% H
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A

Defcription and Draught
EFe.

EFORE 1 {fpeak of the
I Machine itfelf, it will be
neceflary to explain the
Nature of thofe Powers
thatare apphedto it.

HNS
And Fiift of Mechanical Powers..

THE Intent of moft Mechanical Mu-
chines is to raife great Power or W eight
with a {mall intenfity of Power; or, on
the other Hand, to caufe a Motion to be
movre Swift, 01 to continue a Motion along
fpace of Time by agreaterweight or force.
]gjut there was never any Inftrument yet
could be made to move a Heavy Body
by aLighter, through equal perpendicular
tpace: If that could be perform’d, the
perpetual Motion might be eafily brought
to Perfettiony but where Nature contia- -
dicts, itis invain to Attempt, :

T
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I is pofitble to make & Mauchine to hit
ap an immenfe Weight with afmall String,
or even a Hairy but then we muft take
Notice, there muft be Time and Space in
Proportion to the weight of the Body to
be {o raifed 3 for one general Rule to be
obferved in Mechanical Powers is, When
the Spaces gone through are inan in-
verfe Ratio of the Intenfities the A&ions
are equal.

DEMONSTRATION.

Wi will inftancein the Ballance-Beam,

a well-known Inftrument.
THE aflion of a Weight to move a
Ballance, is by Jo much greater, as the
Point preffed by the Weight «s more diftant
From the Center of the Ballance; and that
Aétion follows the Proportwon of the Diflance
of the fatd Potnt from the Center, When
the Ballance moves about its Center, the
Point B deferibes the Arch B b whilft the
Point A deferibes the Areh Aa, which 18
the biggeft of the Two ; therefore; in that
Mition of the Ballance, the Abtion of ihe
Jume Weight is different, according to the
Point to which it is applied, and it follows

the Proportion of the Space gine through
o

Vide, Gmwyandf Introduéfion to philoﬁ)})hy.
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by that Point, therefore at A ¢t (5 as Aa,
and at B it s ag B b, but thofe Arches are
to one anotheras C Ato CB. Fig. 1.

Tux Brachia of the Ballance are divid -
ed into equal Parts, and one Ounce ap-
plied to the Ninth Divifion from the Cen-
ter is as powerful as three Qunces at the
third Divifion, and two Ounces at the
Sixth Divifion aé&t as ftrongly as three
at the Fourth, &¢. A Ballance is 11id
to be in Aguilibrig when the A&ions of
the Weightswpon each Brachium tomove
the Ballance are equal, fo that they mu-
tually deftroy each other by the forego-
ing Experiment. Unequal Weaights can
LEquiponderate : {orthis it is requiiite,that
the Diftance from the Center be recipro-
cally as the Weights; in that Cafe, if
cach Weight bemultiplied by itsDiitance,
the Produéts will be equal. OnthisPrin-
ciple are Stillyards made to weigh with
one Weight.

Of’t'/?(! Ax1s in PERITROCH10.

THE Power hath the greater Force,
the greater the Wheel isy and its Aftion
increaleés in the ifame Ratwo with the
Wheel’s Dipmeter; the Weight refiits fo
much
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much the lefs as the Diameter of the
Axesiclets; and itsRefittance is diminith-
ed in the fame Rutiv asthe Diameter or
the Axis; and that there may be an Ai-
quelibreum between the Weight and the
Power, 1t1salways Requudite that the Dia-
meter of the Wheel be to the Diameter
of the Axis in an Inverfe Ratw of the
Power 10 the Weight,

For ExamrLe, Suppofe the Diameter
of the Azis to be One Foot and the Dia-
meter of the Wheel Six Foot: If the
weight D weigh Six Hundred Pounds and
the weight at B One Hundred pounds,
there will be an Aguclibrium, and if it
15 required to raife the weight D, the
weight at B muftdeftend Six Foot, in or-
derto raite the weight at DoneFoot.

There are many forts of Muchires to
rae great weight, as the Pulley. &Jc.
But they are all grounded on the fame
Principles wich these already mentioned s
forif a great weight isto be raifed bya
imall Power, this imall Power muft g0
thro’ the larger Space in Proportionto the
inequality of the Power with the weight,
MNote, There ought to be fome Allowance
acded to the Power that moves any Afq-~
Chine more than the Rules of Mechunicirs
raention, by Reafon of Frickion, which is

B more
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more or lef§, according to the Nature of
the Machine; for the Jarger 2 Wheel, &Jc.
is, and the leffenthe Axis, the leifer the
Fridtionwill be & contra.

But fince our prefent Purpofe cannot
be compleated by any Mechamcal Rules
only, (Eecaufe, there can no Motion be
contriv’d to be worlk’d, by Manual)-Ope-
ration, to move both with Power and
with Swiftneis fufficient to Anfwer the
intended Work ) in order therefore to
Drive this Machine we are forced to ap-
ply the weight of the Atmofphere: The
Nature oi which T fhall now Endeavour
to Explain.

The Atmafphere being an invifibleFluid,
it will be proper to give fome Account
of Fluids in general.

OF F oo,

« A TFluid isa Body whoie parts yield
« to any force impreft, and by yielding
« arevery eafily moved one among ano-
« ther® Whence it follows that Fluidi-
ty arifes rom this, that the Partsdo not
fixongly co-here, and that the Motion is
not hindred by any inequality in the Sur-
face of the Parts.

Flutds
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Fluids agreein this with folid Bodies,
véx. That they confilt of heavy Particles,
and have their gravity Proportionable to
the Quantity of Matter, 1 any Poution
of their Parts. From this Gravity it fol-
lows, That the Surface of a Flud con-
tained in a Veiiel, if it be not prefied irom
aboye, or if equally prei¥’d (for that
makes no Alteration) will become Plain
or Flat, and parallel to the Horzon: for
as the Particles yield to any force im-
preisd, they will be moved by Gravi-
ty till ‘at laft nonz of them can defcend
any Lower. 'The Lower Parts{uftain the
Upper, and are prefied by them 5 andthis
Preifure is in Proportion to the incumbent
Mattery that is, to the Height of the
Liquid above the Particle that is preffed,
But as the upper Surface of the Liquidis
parallel to the Horizon, all the Points of
any Surface which youmay conceive with-
inthe Liquid parallel to the Horzon are
equally prefg'd.

If therefore in any Part of fuch 2 Sur-
face there is a lefier Preifure thanin other
Parts, the Liquid which yields to any
Impreffion will afcend till the prefiure be-
comes equal.

Example.. Take a Glafs-Tube open at
both Ends, and ftopping one End with

i your
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your Finger, immerfe the other in Water,
when the Tubeis full of Air, the Water
will rife but 10 a fmall Height: If you
take away your Finger that the Ai: that
15 cmnpreﬁ”ed may go Out, the 1maginary
Surface that you conceive in the Water
Juft at the Bottom of the Tube is lefs
preffed, juft againft the hole of the Tube,
fo that the Water will i up in the Tube
till 1t comes up to the fame Height with
the external Water.,

The Preffure upon the Lower Parts whiech
arcfes from the Gravity of the Super-incum.
bent Liquid, exertsit felf every way, and
every way equally.

In Tubes that have a Communication,
whether kqual or Unequal, whether Stradt,
or Obligue, a Flwd rifes to the Jame heght,
that is, all the Parts of the Upper Surface
aretn the fame¢ Horizontal Place.

. Themodern Philofophersconceive Fluids
to confift of Particles fmall, fmooth, hard,
and {pherical; according to which Opinion
every Particle 1s of it feli” folid or a fixt
Body, and, when confider’d fingly, is no
Fluid, but becomes fo, only by being
join’d with Particles of the fame kind.

The more perfe? a Fluid is, the more
€aiily it will yield to all Tmpreffions, and
the more eafily willthe parts Cpaleice be-

ing
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ing feparated. Properly {peaking there
is no perfect Fluid in Nature, by Reafon
of their Attradtionyfor Mercury, the moft
perfe@ Fluid, is not exempt fromit.

OF the Aions of Laquips again/t the Bot-
toms and Sidesof thelejel that contaurs
them.

As the Preffure of the Liquids is e-
very way Equal, the Bottom andl Sides
are pref&'d as much as the neighbouring
Parts of the Liquids; therefore this Ac~
tion increafesin proportion to the Height
of the Liquid, andisevery way Equal at
the fame Depth , depending altogether up-
on the Height, and not at all upon the
Quuantity of the Liquid, Theresore when
the Height of theLiquid and the Bignefs
of theBottom remain the {fame, the Ac-
tion upon the Bottom is always Equal,
however the thape ofthe Body be chang-
ed: In every Cafe the Prefiure fuftain’d
in the Bottom is equaltothe weight of a
Column of Water, whoie Bafe isfrom the
Bottom itfelf, and the Height of the Ves-
tical diftance of theUpper Surface of the
‘W ter from the Bottom of itfelf.

To Explainwhich, Gake a Cylinder of
a certain Bafe that wll hold perhaps.a

B3 Gullorn,

Wl
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Gallon. ~ This Veffel being filbd, the
Bottom will be allowd to fuftain the
‘whole Weight of the Fluid therein contain’d,
Gravity alting in a right Line and P erpen-
dicularly. Again, take another Vefel of
equal Height and Bafe partly Cylindrical
and partly Flanch'd out, theTop being tn
the form of the Frufrum of a Cone,
Thisveffel Juppofe awill hyld two Gallons :
Then take a third Veffel of equal Bafe
and but half the Height, to make tt,
however of ¢qual Height with ihe other
two, let a fmall Pipe be foldera intothe
Lid.  Let this Veffel contain in the whole
but half a Gallen. If thefe be Severally
filld with a Fluid of the fame Kind, we Jay
that the Bottoms and Sides of each of thefe
Sall be preffedthereby alike. If the Cylin-
drical part of our fecond Velfel mentioned
were continued tothe Top, the Fluid thereby
inclofed wowd be juft in the fame Circum-
Sances as that in the Vefelfirft mention’ds
and then the Side Water contained in the
comical Part would bear againft the Cy-
linder, fuppofed to be continuedto the Top,
as if the Water therein was Frofen, on the
one Hand, and bearing againft the Sides of
the conccal Part on the other, according
tothe Heght of the Fluid between them

{on=
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contained 5 imagine then 1he Continuation of
the Cylinder vemoved, orthe Water Frozen
therein to Thaw, the Preffure of the Side-
water would lye againft the Fluid Cylinder
it [elf, which being inall parts of equal
Weght and Moment with it Jelf, awill be
therehy [fuftained Quiet and Motionlefs in
its proper P lace, and *twill be [upported
on the other Stde in like manner by e/l
ping Sides of the Veffel, nor wou d the
Weight on the Bottom or againjt the fixt
Cylindric Sides of this Veffel be at all in.
creafed by the Alteration propofed.

Tt muft however be admitted, that as there

75 double the 8 uantity of Matter by Sup po.
fition contained i d Vel of this Form that
wwas inthe Vefel firf? mentioned s The abfo-
lute Weight together will be Proportionabl e
thereto: but then again it muft be confider.
edl, that thisincreafe of Weghtand Prefure
affe onlythe fhelving Sides of thead Veffel.
And as thefe by their Difpofition become an
inclined Plane, they are doubtlefs made to
bear the difference of Weght propofed, which
muft be thereby communicated to, and fup-
ported by theupright Sides of the C ylindric
pare whereon they Reft s, but onthe Arvea of
the gnternal Bafe and againft the Sides
of the Cylinder within, nomore Weight is
‘ laid
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lacd than barely that of the Height of the
Fluid above them.

To prove that the Water in the {ms]
Tube, inthe Vefle] laft mentioned preffeth
againft the Bottom and Sides and Top of
tfeVef{'el according toitsHeight, we have
the following Experiment.

Take two round Boards of about a Fpot
Diameter, and jon them together with Lea.-
ther, in the manner of Bellows thatthey may
hold Water, and in the Top-moft Board
Jerew in @ fimall Tube of a confiderable
Length, as 4 Foot » Set a Werght on the
Top of this Vefel near equal in Weight o
a pillar of Water of 12 Inches Diameter qnd
4 Foot high, keep pouring Water into thss
Tube at the Top, anditwill raife the Weight,
ﬂoiw[tb/}arzdz)zg the Water intheTube is not
near Jo heavy asthe Weght on this Board),
asFig. n. Or, tf you were to fll this Vefel
with Water and lay on more Weight than
the Weight of the largest Column up to the
Top, this Weght would driv the Wgter
out atthe 7op of the finall Tube: For ag
in Mechanical Inftruments a heavy Body

will force a lighter, a larger [pace and g
light Body by pafing a larger § pace, awdl
raife a heayy Body, a fmall Spaces there-
fore Weghts are to their Spaces in an In-
verfe
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werfe Ratio as hath been already demon-
ﬁmffd.

Hence it follpws that every Drop which
is at Reft endeavours torecede every way
with equal Force. Iftherefore it be prefs'd
onone Side it endeavours to recede that
way with the fame Force, becaufe A&lion
and R e-aétion are equal, and with that very
Sorce it will prefs every way.

This is proved by feveral Experiments,
11hall Inftance in one more.

Fix us a Ballance Beam, and to one
End bang a Veffel of Water partly full,
madein a Gylindrical Form, and at the
other End hang Weights:  Thentake fome
Jolid Body in your Hand andimmerfe the
Jame into the Liquid, not touching the Bot-
tom ror Sides > Then hang on Weights to
make an JEquilibrium, the [ol1d being im-
merfedto a certain depth, thofe Weeghts will
be theweight of the whole Water, wereit
filled up to the place the Water rofe to-
‘when this folid wasimmerfed. Note, The
Gravity of the Solid doth not alter the
Cafe in this Experiment,

of
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Of Soripsimmered in L1Quips.

The different Gravity of Bodies whether

Solids or Liguds arifes from this, that

' they contain a greater or lefs Quantity of
Matter in an equal Space.

DeriniTion, 1.

The Quantity of Matter in a Body, being
confider’d 1n Relationto the Space poffefsd
by <t, is called the Denfity of the Body.
A Body is fard to bave Double or Triple,
&c. The Denfity of another Body, when,,
ﬁlppoﬁﬂg their Bulks equal, it contains a
Double or Triple, &¢. Quantity of Mat-
ter,

s

DEeriniTion. Tl

A Body is Jaid 0 be Homageneous, when
{115 every where of the Jame Denfity.

DeriniTion. 111

Heterogeneous, when the Denfity is une-
qualin different parts of the Body.
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PeroaTion. W

The Gravity of « Body confider’d with
Relation to its Bulk is called the Specifick
Gravity of & Body.

The Spectfick Gravity (s fud to be double
when under the fame Bulk the Weight 1s
Double.

Therefore the /}>eczﬁcé Gravities and Den-
Sities of Bodits tn Homogeneous Bodies are
¢n the fame Ratio, and they are toon¢an-
gther asthe Weghts of equal Bodres in re-
Jpedtto their Bulk. If Homogeneous Bo-
dies are of the Jame Weight, their Bulks
will be fomuch lefs as their D enfities are
greaters and under the fame Weight the Bulk
(s diminifhed inthe fome Ratio, in which
the Denfity i$ (ncreafed s, therefore, in that
Cafe the Bulks are inverfly asthe Denfities.

Onthe Specifick Gravity of BoDIES.

« AzisToTLE’S Notion of the Elements
was, thatthe Farth and Water were po-
fitively Heavy, Fire poﬁiively ‘Light,
and Air indifferent as roeither. HisFol-
lowers therefore afirm that the afcent of
Bodies 13 owing to their pofitive Levity,
that of TFlame and Smoak for inﬁan]cée;

ut




But in this they ave Miftaken ; for Bodies
are only relatively Light or Heavy accor.
ding as they are compared with others of
a different Kind: Sothat Flame or Smoak
afcendnot, becaufe they are really Light,
but becaufe they are buoyed up by the
Air, whick is more Denfe, and in jis
Nature heavier than they , for Flame
in Vacuo will foon {fubfide, and Smoak,
when the Fuliginousparts thereof become
heavier than the Medium Toundthem, will
vifibly defcend: Thus Oyl and Wine do
not fwim on Water becaufs of their own
Levity: but becaufe Water is 2 heavier
Fluid, and finks in them. In WAir moft
Bodies fink becaufe it is very Light ; in
W ater not {o many, it being far more
Denfe; in Mercury fcarce any maybe to-
tally immeried from the like Caufe : forig
there any greater Reafon that Cork thould
be termed Light becaufe ’twill Swini in
Water, than that Iron thould be efteem.
ed fo becaufe ’twill Swim in Mercury,”
In general, therefore, ane Body is faid
tobe fpecifically Heavier or Denfer than
another when it conrains more Matter, o
a greater degree of Weight under the
fame or an equal Bulk, oran equal Degree
of Weight in lefs Space or Compafs: For
Inftance, A Cubick Inch of Gold weighs
ten
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Ten Ounces Troy, an equal quantity of
Lead hardly Six, of commonWater, fonc-
thing better than half an Ounce, fothat
Gold is about Nineteen, and Lead about
Eleven times Denfer or Specifically hea-
vier than Water, and thus of any other,
Specifick Gravaty then is Appropriate,
or the Gravity Peculiarto any Body,where-
by itmay be Diftinguithed from Bodies of
a different Kind s 'Tis fometimes, and not
improperly call’d Relative or Comparitive
Gravity, which to diftinguith it from Ab-
folute or pofitive Gravity, which laft in-
creafes alwaysin Proportion to the Bulkof
the Body, weigh’d dire@ly, the other
not; abfolutely confiderd, aPound of one
Thing, is asheavy as2 Pound of another,
without Regard to what their Specifick
Gravity is, but their Relative Gravities or
Bulk, for Bulk they ave very different,
A Body Specifically heavier than a
Fluid will fink therein, becaufe it weighs
more than the Fluid, by it difpla-
ced, and whofeRoom it takes up; fothat
the Jmaginary Surface immediately under
the Body being there more prefs'd than
by the Waterin any other Part, 1t there-
fove yields and lets it thro’, Buta Body
{pecifically lighter than a Fluid will al-
ways rife therein becaufe ix ?reﬁ‘es lefson
theimaginary Surface beneath it than the
C Fhid
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Fluid would 1n whofe placeit isfubftituted.
Were there any neceffity of proving this
by Experiment, it might be done thus :
Take afmall Glafs Bolt-head (which were
it Solid and of 2 Lump wow’d be near three
times heavier than Water, but being hol-
Tow and full of Air only, *twill immerfe
and Swim,) this may be fo nicely 4ill’d
with Water by the Stem that at the top
of a Jar it may Swim, in the middle it ma
remain at a Poire, and put beyond that
1t will Sink,

This will be brought about by the
Spring of the Airincludedtherein,which
being Comprefiible, will either contra&t
or dilate itfelf, accovding, to the Degree
of Preflure *tis under; Toward the Up-
per part of the Jar, stwill be prefied by
little more than the Aumofphere, toward
the middle, by the Atmofphere and fome
Inches perhaps of Water, and at the Bot.
tom by more Warer ftill. 1n the firfd
Cafe the Air in the Miachine cannot be
fo much preiv’d as in the fecond, in the
fecond not fo much asin the laft ; whence
the Mouth of the Machine being un-
ftop’d, as the Pseffure is increafed, more
Water will be gradually thruft into it,
making the whole Specifically more Hea-
vy, and {o will produce the afore-mention -
ed Effe&t 5 which will bewvifible, tried on
aMachime that isimall, The
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The Table of Specifick Grawity.

The Cubick Qunces Ounces
lach of Troy Avo.
]il‘ncGold -10, 3592 11, 3050
Standard Ditto 9, 9626 10, 9304
Quick-Silver 7 3844 8 1017
Lead — £ 10840 6, 5539

Fine Silver— — 5, 8500 6, 4183
Standard Ditto — 5, 5567 6, 0965
Roje Copper-~ 4, T4 5, 2083
Plate Brafs —— — 4, 4042 4> 8321
Caft Brafy— — 4, %124 4, 6305
Steel e —— 4, 1421 4, 5445

Common Jron —— 4, 031% 4, 4230
BlocksTif e — 3, 8615 4, 2806
Commaon Glafs — 1, 3608 1, 4930
Sea Water — 0, £427 O, 5949

Common Water —— 0, 5274 o, 5787
Linfeed Oyl 0, 4910 0s 5393
Oyl Oliy —o0, 4815 0, 5283

See M. Clare’s Treatife of Fluids.

Ofthe DENs1T1ES Oof L1QuUuDs.

Since the Denfities of Bodics arein Pro-
portion to their Gravity, by comparing
the Weights of equal Bodies, to difcover
their Denfities. 11 therefore any Veiiel

be exadtly filled with a Liguid and that
Ca Liquid
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Liquid be weighed and if you make the
fame Experiment with otherLiquids their
Weights will be as rheir Denfities; But
as this Method is liable to feveral Dif-
ficulties in Pradtice 14hall not {pend any
Time in explaining, it here,

W hen the Preflures of two Liquids are
€qual, the Quantities of matter in Co-
lumns that have equal Bafes do not ditter,
wherefore the Bulks, that is, the heights
ofthe Columns are Inverfely asthe Den.
fities, whence may be deduced the Me.
thod of comparing them together,

ExpeErimeEnT [,

PourMercury into a Curve Tube A, {o
as tofill the lower part of the Tube from
B to C. pourin Water in oneLeg from
B to E, in the other Leg pour Oyl of
Turpintine till both the Surfaces of Vier-
cury B.C. be in the {ame Horizontal
Line, and the height of the Oylbe C,
D, thefe heights will be as 87 to 100,
which is the inverfe Ratio that the Den-
fity of the Water has to the Denfity of
Oyl of TFurpentine, and therefore thefe
Denfities are to each other as 100 to 7.
The Mercury is poured in, Jeft the Lj-
quidg thould be mix’d in the bottom of
the Tube.

The
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The Denfities of Liquids ate alfo com-
paved together by immerfing a {olid in
them, for if 2 folid Lighter than the Li-
quids to be compared to%ether be im-
merfed fucceflively into different Liquids,
the immerfed parts will be inverfely as
the Denfities of the Liquids: for, becaufe
the fame folid 1 made uie of, thePorrions
ofthe different Liquors, which in every
cafe would fill the Space takenup by the
immerfed part, are of the fame weight
therefore the Bulks of thofe Portions,
that is the immerfed partsthemfelyesave
inverfely as the D eniities,

Six THEOREMS extradled out of ARCHIME-
DES'S TralZ, entituled De Incidentibus
Aquze, Very neceffury for the better Un-
derftanding of Jeveral Experiments and
Conclufions herein contained.

THEOREM. 1.

& The Superficies of every Liquid thar
6 js confiitent and fertled thall be of a
¢ fpherical figure, which figure fhall have
¢¢ thefame Center with thatofthe Globe
« of the whole Earth and Waters,

Ca THEO-
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Tueorem. Il

¢ Jolid Magnirudes that being of equal
¢ Mats with the Liquid are alfo equal
“ to it in Gravity, being demitted into
% the fettled Liquid do 1o tubmerfe in
¢¢ thefame, as that they lye or appear
¢ not at all above the furface of the Li-
% quid, nor yer do they fink to the Bot-
‘¢ tom,

THeorEm, 111,

¢ Solid Magnitudes that are Lighter
¢ than the Liquid, being demitted into
« thefettled Liquid, will not totally {ub-
¢¢ meriein the fame, but fome part there-
e ofwill lye or ftay above the Surface of
¢ the Liquid.

Tugorgm. 1V,

¢ Solid Magnitudes that are Lighter
¢ than the Liquid, being demitted into
“ the fettled Liquid, will {o far fubmerfe
“ il a Mais of Liquor equal to the
¢ part {ubmerfed, thall in Gravity equa-
« lize the whole Magnitude,

"THEOR-
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"THEOREM. V.

« Solid Mag,nitudes Laghter than the
# [Liquid, being thraft into the Liguid,
« are vepulied upwaro\s with a force as
¢¢ great as the excels of the Graviry of
¢ 5 Mafs of Liquor, equal to the Mag-
¢ pitude above the Gravity of the faid
¢ ]\lfagnitude.

TueorEM. VL

¢ Solid Magnitudes Heavier than the
6¢ Liquid, being demirted into the fettled
¢ Liquid, are born Downwards 3s far
¢¢ as they can defecend, andihall be Ligh-
¢ ey in the Liquid by the Gravity of
¢ 3 Liquid Mafs of the fame bignefs with
¢ the folid Magnitude.

Here follow fome other THEOREMS, con-
cerming this Matter.

TaEOREM, L.

e If four pieces of Mettals whereof
¢ the thirdis of the fameKind with the
& firlt, and the fourth of the fame Kind
& with thefecond, are Proportional, their
¢ Gravities or weights fhall be Propor-
56 tional, THEOR-




TueorReEM. 11

“ ¥ there be four pieces of Mettal,
<¢ whereof the third is of the {fame Kind
¢« with thefirft, and the fourth of the fune
“ Kind with the fecond, and the firit and
¢ fecond beofequal greatnefs, and the
¢ third and fourth of equal weight, the

* ¢¢ weight of the finlt and fecond fhall be
¢ reciprocally Proportional to the Magni-
% tudes of the third and fourth .

THEOREM. 111,

“ I Spheres of the fame Matter, are
€€ an Gravity or Weight as the Gubes of
¢ their Diameters, ave in Magnitude, &
€€ contra.

THEOREM. 1V,

¢¢ Pieces of Mettal, if they be of equal
¢ Magnitude, have their weightsin direct
¢¢ proportion: But if they he of equal
“ weight, they have their Magnitudes
** in veciprocal Proportion.

To prove that the weight ofthe Air
forces Fluids as it were feemingly to hang
in a Tube to fuch 2 heighth according to

the
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the Gravity of the Fluid in fuch Tube
Mercury will be forced about 29 lnches
and W ater about 31 Foots andif the Air
is drawn out of the Tube no Fluid will
vife any higher than to fuch height as
the weight of the Fluid, makes an Equi-
Jlibrium , with the weight of the Atmoi-
here.

As Air isproved to have Gravity ac-
cording to its Denfity, a8 well as other
Fluids, it is eafy conceived the nature of
its preifing, the Mercury in the Barome-
terto fuch a height, it is mot becaufe
Nature abhorsa Vacuum (asfomeima gine)
for if that were the Cafe, there would
be no Vacuum in the top, were the Tube
of ever o great 2 Length.

The Inftrumentcalld the Barometer, 1S
t0 find the weight of the Air at fuch a
prefent Time, and to fhew the difference
of the weight at different Times, the dif-
ferent Preffure of the Atmofphere may
very well fuppofed to be occafioned by
the Alteration of the height, for as in
other Fluids, the deeper they are the
greater the preifure at the Bottom.

To make this Matter more plain, take
this Example. Take a Barometer that i5
turn’d at the Bottom, (astheynow com-
monly make them) a5 Fig. 20- and join

+othe Bottom of fome Pipe that comes
{rom
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from the Top of fome Edifice, and being
fill'd with Water. will drive the Mercury
to the Top of the Glafs-Tube, by reafon
of the weight of the Pillar of Waterand
Atmofphere, both prefs on the Mergury,
but unftop the top of the Tube at A, anu
the Air will prefs equally wpon A and B,
therefore the Pillar ot J\«fer‘cury gives
the weight of the Pillar of Water, only
of the iame bignefs of the Tube A, for
let the Pillar of Water be of what big-
neis foever, the Piliar of Mercury Bal-
fances no more than 3 Pillir of its own
bignels for the Reafonslaid down in the
7y 18, 19, und s0th Pages. And ifyoy
add to, or diminnth fron; the top of the
Tube B, the Mercury will refpedtively
rife or 1all one 14t ot the Length add-
ed to, or diminithed from-the Tabe B,
Notc. The Mercury is to be mesiured
from the Horizautal Line from the tup of
the Mercury in the fhort End of the
Glais Tube; the Water in B will thand
L4 times as high as the Mercury in Aj
Therefore it you Meafure the leight of
the Mercury, and have recourie to the

Table of Specitick Gravity, you may cal-
Culate the height of this Pildar of water
and the weight of the fme.

Again
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Again, if you were totakea Barometer
of 5 or 6 Foot Long and fillit with Mey-
cury and lmmerfe the open End into a
Citern of the fame, the Mercury will fink
down out of the Tube into the Cifternun-
till the height of the Mescury in the
Tube is about the height of29 or 30 Inches
(according, to the weight of the Atmot-
phere at that Time) then if you immerfe
this Inftrument in Water, the Mercury
will rife one Inch forthe Inflrument’s 1ink-
ing fourteen. ]

If you rake twoO Tubes and join them
together, 1o that they fhall have a Com-
munication at the Bottom by aimall Hole,
put {ome Mercury into One of the Tubes,
T nd it will rite to an equal heightinboth,
then pourin Water into either untilthis
Water has driven out all the Mercury n-
to one Tube, and then ftop; and yowll
find the Water to ftand about 14 Times
as high as the Mercury, becaufe they
A.quiponderate at thofe heights,

It may be obferved what an exa& E-
quilibrium is made by Fluidss fov, ifyou
difturb the Mercury in the Ciftern wheve-
in the Barometeris immesfed, you will fee
the Mercury act inthe Tube 11 the {fame
manner as a nice Ballance-Beam that E-
guiponderates,

W




If you take a Tube of a confiderable
Length, and put a Quantity of Mercury
in, ftop it at the Lower end, and immerfe
it in Water14 Timesasdeep as the length
of the Mercury in the Tube, and then
um}op the LOW61"~end, the L/fercury Wl”
not fall out, notwithitanding the Tube ig
open at both Ends. 1fthe Tube jsim.
merfed deeper,the Mercury will rife high-
erinthe Tubey which Demonfirates tha
Fluidgs are prefs’d upwards aswell as down.-
wards, (in Proportion to the height of
the Fluid above, and the Gra.vity of the

{ame,

Now Air having 3 Property init whick
other Fluids have not, Tmean the Elattic-
fpring which renders it Heterogeneous ;
thereforeit igin vainto attempt to Mey-
{ure the height of the Atmoiphere agwe
dothe height of other Fluids, for we
may fuppoie it to be lefy denfe higher in
the Airthan it ignear the Earthy but a
Pillar of this Air of any bignels is eafily
weigh'd; as for E.Xamﬁle, .

We will fuppofe a Pillar of Air of 19
Inches Diameter, fguave the Diameter,
and multiply that Sum by 11, and divide
it by 14, §lvesthe Area pretty near, than
multiply that Sum by 29, the height of
the Pillar of Mercury, ag will Ballauce
the Atmoiphere, and you havethe con
tent
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tent of cubical Inches of Mercury, then
multiply that Sum by the Ounces in acu-
bical Inch of Mercury, and you have the
QOunces in the whole Pillar, which may
be brought into Pounds and Hundreds,
therefore by this Calculation, a Column
of Air of this bignefs weighsnear 15 Hun-
dred weight, and by this Proportion the
weight of a Pillar of Air of any Diameter
may be found.
The weight of a Pillar of two Footis
near four Times the weight of one that
is but one Foot, for the weight isin Pro-
portion to the Squares of their Diameters,
or if youiquare the Diameter and multiply
itby 12 it 1§ pretty near the Truth. Rec-
kon theMercury at 29 Inches, it will be
but 1659 pounds which makes it 1728,
but this difference arifes from reckoning
the Mercury but 29 1nches, whereas it is
fomething more, except in bad Weather,
o Pillar of Air of 29 inches Diameter will
b& found to weigh 2 Ton, 2 Hundred, 3
Quarters and 12 Poundss, likewife a Pillar
of Air of 30 Inches Diameter weighs 4.
Ton, 16 Hundred and 9,0 Pound,
1f 2 Man’s Body were to bear the
weight of the Atmofphere in proportion
to the fuperﬁcial content of his Body (as
has been imagined) the Strength of his
Ly, Bones
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Bones and Sinews could not fuftain it, but
if you cut a Hole in the Top of a large
Veffe] and then lay your Body on it in
fuch manner as that the Air cannot pafs
by you into the Vefie), and then Pum
the Air out of the Veffel, you will very
fentibly feel the weight of the Air, for if
the Hole s large, you will not be able to
{eparate yourielf from the Veffel, but
when the Air is Jet in you are immed;- '
ately relieved.

Since it is demonftrated, that the Airig
ofitfelf of fuchweight, it may teem firange
it isnot more fenfibly felt to preis on hu-
man Bodies: The Reafon is this, there
is no Particle in a Man’s Body, but is
made upwith Matter full ag heavy as Air,
and moft of the Particles 3 great deal heg-
vier;, therefore every part defends it felf

within and without, without being preifed

in, for every Body that is heavier than 3

Fluid being immeried therein, defendsir-

felf from external Preffures TFor when

you Immerfe a foft Body, that is Homo-
geneousin Water ever {o deep, if thig

Body is more Denfe than Water, the

Preffure of the Water will not alterthe

form of thig {oft Body.

But if a Man were to Dive inthe Wa-
tev very deep, the Water would prefs
his Body to a great Degree, notwith-
[}anding
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{tanding hiswhole Body is heavier than
the Water in the fame Space: But a
Man's Body consifting of Heterogeneous
Particles, and some lefs PDenfe than Wa-
ter, thofe parts lots Denie are preffedin
proportion tg the height of the Watera-
bovehim, and notaccording to the quanti-
ty of the Water heisin.

For if a Pesfonwere to defcend 10 the-
Bottom of a Well full ot Water, his Boi\iy
would beprefs’dthe fame asifhe detcend-
ed thefame Depthi into rha Sea, fortheve
is the fame Prefire againtt a Pool-head
asthere isagpinit the Sea-bank atthe tame
Djpth, as hath been before demonttrat-
ed.

Thus 1 have endeavour’d to explain
the Nature of the Pretine of the Ay on
otherBodies, by comparing it with other
Tluids that are Vifible to our Eye, as
Mercury, Watef, ¢Pc. and fince thePrel~
fure 15 To very great, it is the move fit
to bhe apply’d to a purpofe wherein 2ll
Corts of manual Operationsare Infuricient.
Forthis prefent Undertaking cannot be
fuppoied to be done by Strength of Men
or Horres, orby any Machine driven by
either,

Lafily, the Atimaiphere being of a great
weight and ftriringto get inwhere there

D2 is
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15 a Vacuum 1thall endeavour to thew how
this Vacuum ismade, and in whatmanner
this Force isapply’d to drve the Ma.
chine.

In fome convenient part of the Tow-
Boat, there is placed a Veilel about two
3dsfull of wates, withthe Top clofed and
this Veilel being kept Boiling, rariries the
Waterinto 2 Steam, this Steam Deing
convey’d thro’ alarge Pipe into a Cylin-
drica) Veitel, and there condens’d, makes
a Vacuum, which caufes theweight of the
Atmoiphere to prefs on this Velfel, and
fo preiits down a Pifton that is fitted into
this Cylindrical Vefiel, in the {fame man-
ner agin Mr Newcomens Engine, with
which he raifes Watey by Fire. See 75

Q

P. The Pipe coming from the Furnace
tothe Cylinder.

Q. the Cylinder wherein the Stean is
condented.

R. the Valvethat ftops the Steam from
cominginto the Cylinder, whilft the Steam
within the fame ig condenfed,

S, the Pipeto convey the condenfing
Water into the Cylinder.

7. a Cock to let inthe condeniing Wa-
ter when the Cylinder is full of Steam and
the Valye P i3 thut.

Ua
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U aRope ixed to the Pifton that fhdes
up and down the Cylinder. Note. This
Rope U isthe fame Rope that goes round
the Wheel D in the Machine,

It hath been already demonttrated, that
aVeffel of g0 Inches Diametey, which is
but two Foot and a Half, when the Air
is driven out, the Atmo:’pherewi]l prefs
on it tothe Weight of 4 Ton 16 Hun-
dred and uEwards, when proper Inftru-
ments for this Work are applied to it,
it muft drivea Veitel with a great force.

Note. The bigneis of the Machines
may be proportioned to the Work that
isto be pertormed by them » but if fuch
aforce asis a pIy’d in this fink Efiay be
not iufficient for any Purpofe that may
be required, there ig room to make fuch
Addition as will move an immenfe Weight
with tolerable Swiftnefs.

Itismy Opinion, it will not be found
Pradticable to place the Moachine here re-
commended, in the Vefiel itfelfthat 1 to
be takenin or out of the Port, &e. But
li:atheri n a {eparate Veifel, for thefe Rea-

ons:

1. This Machine may be thought Cum-
berfome and to take u(y;; too much Room
in a Vefiel 1aden with Goods, Provifions,

&ec. %
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2. 1f this Machine s put in 2 {feparate
Veiiel, this Veiiel may Iye at any Port,
&9'c. to be ready on all Occaiions,

3. A Vefiel of a {mall Burthen will be |
fulicient to carry the Machine to take
out 2 ]arge One.

4. A Vefiel will {erve for this Purpofe
for many Years, after fhe is thown off
and not fafe to be taken far Abroad,
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The Explanation of the MACHINE.

A, Reprefents the Chimney coming
from the Furnace.

B, The Tow-Boat.

C C, Two pieces of Timber framed
together tocawy the Machine. '

Da,D and D b, are three Wheels
on one Axis to receive the Ropes, M
Fb and Fa. ‘

Note. M is the fame Rope that

goes into the Cylz'nder, Fig, 30.

H 2 and H b are two Wheels on the
fame Axis withtheFans 11111 and
move alternately in fich a manner, that
when the Wheels De, D and D b move
backward or forward they keep the
Fans ITTITT in a diveét Motion,

Fb is a Rope going, from Hb to
D b, that whenthe Wheels D g, D and
Db move forward, moves the Wheel
Hb forwards, which brings the Fans
forward with it,

Fais a Rope going, fromthe Wheel
H ato the Wheel Da, that when the
Wheels D a,D and D b move forward
the Wheel H a4 draws the Rope F and

raifes




raifes the weight @, atthe fame time
as the Wheel Hb brings the Fans for-
Wal“d'

When the Weight G is {o raifed,
whilethe Wheels D a, D and D b are
moving backward, the Rope F a gives
way, and the Power of the weight G
brings the Wheel A 2 forward andthe
Fanswith it, fo thatthe Fans always
keep going, forward, notwithftanding
the WheelsDa, D and D b move back-
wards and forywards asthePifton moves
up and down in the Cylinder.

L L, are Teeth for a catch to drop
in from the Axis, and are fo contrived
that they catch inan alternate Man-
ner, to caufe the Fansto move al-
ways forward, for the Wheel A 2 by
the power of the weight G is per-
forming his Office, while the other
Wheel H b goesback in order to fetch
another Stroke.

Note. The the weight G muftcon-
tain but half the weight of the Pillar
of Air preffmg on the Pifton, becaufe
the weight G is raifed at the fame
time as the Wheel H b performs its

Office, fo that it isin effelt two Ma-
chines
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chines aéting alternately by the weight
of one Pillar of Airofiuch 3 Diame-
ter ag the Diameter of the Cylinderis.

If it thould befaid, that this is not
a New-Invention, becaufe I make ufe
of the {fame powerto drive my Ma-
chine that others have made ufe of, to
Prive theirs for other Purpofes. 1
Anfwer, The Application of thispow-
er isno more than the Application of
any common and Know Inftrument
ufed in Mechanifm for new invented
Purpofes.

ANSWERS to fome QUER1IE S that
have been made, concerning the Poffi-
bility and Ufefulnefs of this Under-

l‘a/ahg.
QuERrRY 1.
S'it poffible to fix Infiruments of fuffier~

ent Strength to move fo prodigious a
Wewght, as may be contaidd ina very large
Vefel 7

Anfwer, All Mechanickswill allow itis
pofitble to make a Machine to move an im -
menie
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menfe Weight, if there is Torce enough
to drive the fame, for every Membey muft
be made in a proportionable Strength to
the intended Work, and properly braced
with Lacesof Iron, &’¢ fothat no part
can give way or break ; ifrhe Braces, &'c
neceifacy for this Work had been purin
the Draught, it would have been {fomuch
crowded with Linesthat the main Inftyu-
ments couldnot be fo well perceiv’d,

QugrY. I1. Wil not the Force of the
Waves break any Inftrument to Picces that
is placed to move ¢n the Water? - '

Anfiver. Firt, It cannot be {uppofed,
that thisMachine will be iifed in 2 Storm
or Tempeft at Sea, when the Waves are
very Raging; forif a Merchant lyeth in
a Harbouy, &c. he would not chooie to
put out to Sea in a Stormif it were pof-
fible to get out, butrather itay untill it
is abated.

Secondly, When the Wind comes 3
Head of the Tow-Boat the Fans will be
protected by it from the violence of the
W aves, and when the Wind comes Side-
ways, the Waves will come Edge-ways
of the Fans, and therefore {trike them
with the lefy Force.

Thirdly, There may be pieces of Tim-

ber laid to Swim on the Surface ot the
Watey
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Water on each Side of the Fans, and o
contriv’d as they fhall not touch them,
which will protect them from the Force
of the Waves.

Up in-land Rivers where the Bottom
canpofiible be reach’d, the Fansmay be
taken out, and Cranks placed at the hind-
moft Axis to ftrike a Shati to the Bottom
ofthe River, which will drive the Vef-
{el forward with the greater Force,

Queey . 111. It betnf” a continual Ex.
pence toleep this Machine at Work, will
the Expence be anfwered ?

Anfwer. Thework to be done by this
Machinewill beupon particular Occafions,
when 2ll other means yer found out ave
wholly Infufiicient: How often does 32
Merchant with that his Ship were on the
Qcean, when if he were there, the Wind
wowd ferve tolerably well to carry him
on his intended Voyage, but does not
feryve at the fame time to carry him out
of the River, &. he happens to be in,
which a few Hours work of this Machine
wou’d do: Befides, ¥ know Engines that
ave driven by the 1ame Power, 2sthisis,
where materialg for the Purpofe are dear-
erthan in any navigable River in England,
therefore Experience demonftrates, that
the Expence will be but a Trifle to the

value,
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value of the Wosk perform’d by thofe
fort of Nachines, which any Perfonthat
knows the Nature of thofe things may
eafily Caleulate. )

Thus 1 have endeavowr’d to give aclear

] and fatisfadiory Account of my New-in-
vented Machine, for carrying Veffels out
of, and into any Port, HarbourorRiver
againft Wind and Tide, 01 in 2 Calm,
and} doubt not, but whoever {hall give
him{elf the Trouble to perufe thisEiiay,
will be fo Candid as to excuie of over
look any hmperfeétions in the diftion ov
manner of writing, coniidering the Hand \
" it comesfrom; if what I have imagined;
may only appear as plain o others as it
has done to me, wig. That the Scheme 1 |
now offer is Pradticable, andif encourag- |
ed will be Uferul. |

FINIS

Soldby T Boreman,near L ‘hild’s Coftee- |
OH oufe, in St. Paul’s Church-Yard ; and
at the Pamphlet-Shops, im London and

Weftrunyer.







value of the Work perform’d by thofe
fort of Machines, which any Perfonthat
knows the Nature of thofe things may
eafily Calculate.

Thus 1 have endeavowr’d to give aclear
and fatistadory Account of my Wew-in-
vented Machine, for carrying Veffels out
of, and into any Port, HarbourorRiver
againk Wind and Tide, or in 2 Calm,
and1 doubt not, but whoever fhall give
himfelf the Trouble to perufe thisEffay,
will be fo Candid as to excuie of over
look any hmperfeétions in the di&tion Ov
manner of writing, confidering, theHand
it comes from : if what I have imagined;
may only appear as p]ain 1o others as it
has done to me, Wi, That the Scheme 1
now offer is Prafticable, and if encourag..
ed will be Ufetul.
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Soldby T Boreman,near Childs Coftee-
Houfe, in St. Paul’s Church-Yard; s

2

at the Pamphlet-Shops, in London ¢
Weftmnfler.
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at the Pamphlet-Shops, in London 3
Weftrunfler.
















