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STEAM NAVIGATION.

BY B. WOODCROFT.

% TEAM Navigation, in its present practical state,
S/, owes its origin and progress to the improvements
recently made in the Steam Engine in this country.

The employment of animal power in the pro-
pulsion of vessels by means of paddle-wheels is of
very ancient date ; and the substitution of steam for
the same purpose was suggested as soon as the steam engine was
rendered effective in pumping water from mines, long before it was
found capable, from its then imperfect state, of propelling a vessel
advantageously.

Mr. R. Stuart, in his “ Anecdotes of the Steam Engine,” * informs
us, that “ in some very ancient manuscripts extant in the King of
France’s library, it is said the boats by which the Roman army
under Claudius Caudex was transported into Sicily were propelled
by wheels moved by oxen. And in many old military treatises, the
‘substitution of wheels for oars is mentioned.”

“ Robert Valturius gives a view of two galleys moved by wheels
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instead of oars: the first diagram shows five wheels on each side of
the vessel, and the pairs are connected by a separate axle running
across the boat: this axle is formed like a crank in the middle of its
length, and the five axles are connected together by a red or rope, so
that all their movements are simultaneous. The second diagram ex-
hibits one wheel at each side of the galley : these are also connected
by a similar axle, as shown in figure. He supplies no details, but
merely asserts that the velocity of these boats will be found greater
than if propelled by oars.”

¢ Blasco de Garay, a Spanish sea captain, exhibited to the Em-
peror and King Charles V., in this year, an engine by which ships
and vessels of the largest size could be propelled, even in a calm,
without the aid of oars and sails. The experiment was made on the
17th day of June, 1543, on a ship of 209 tons, arrived from Colibre,
to discharge a cargo of wheat at Barcelona ; it was called the T'rinity,
and the Captain’s name was Peter de Scarza. Garay never publicly
exposed the construction of his engine, but 1t was observed, at the
time of his experiment, that it consisted of a large caldron or vessel
of boiling water, and moveable wheels on each side of the ship. The
speed of the vessel was a league an hour at least.” f

It is worthy of remark that this account was never published till
the year 18206, long after the present system of steam navigation had
been established ; and if such an experiment ever took place, it has
been valueless to mankind, as the nature of the invention has been
withheld.

To accomplish the propulsion of a boat or vessel by means of the
steam engine, it is necessary that the combination of its machinery
should be such as to render it applicable also to the various practical
purposes for which it is now employed ; and if we are to believe that
such a vessel as the one here described was actually seen by the Em-

* ¢ De Re Militari,” lib. ii. p. 2. Verona, 1472,
1 See Scott Russell on ¢ Steam and Steam Navigation,” p. 223, and Stuart's
“ Anecdotes of the Steam Engine,” vol. ii. p. 485.
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peror Charles V. and many members of his Court, it appears extra-
ordinary that the invention, even at so early a period, should have
been allowed to sink into oblivion, and that the inventor neglected to
render it useful for other purposes.™

An old English writer on military subjects says, ¢ And further-
more you may make a boate to goe without oares or sayle, by the
placing of certain wheeles on the outside of the boate, in that sort,
that the armes of the wheels may goe into the water, and so turning
the wheeles by some provision ; and so the wheeles shall make the
boate goe.” |

We learn from Paucirollus, a celebrated professor at Padua in
1587, that he saw an ancient bas-relief which represented a galley
with three wheels on each side, turned by three pair of oxen: and he
observes that ¢ they would have a greater velocity than the swiftest
three-decked galleys.” ]

In our own country, suggestions for propelling vessels mechani-
cally, without the aid of animal power, were made at a very early
period; and the Steam Engine was named, from the use to which
it was applied, “ The Engine for raising Water by Fire,” and patents
were granted for that purpose. Among the earliest projectors on
record we find the name of David Ramsey, one of the Pages of the
King’s Bedchamber, who with another person, on the 21st of January,
in the year 1618, obtained a patent “ To exercise and put in use
divers newe apt _formes or kinds of Engines and other pfitable In-
vencons as well to plough grounds without horse or oxen, and to
make fertile as well barren peats, salts and sea sands, as inland
and upland grounds within the Realmes of England, &c. As, also,
to raise waters, and to make boats jfor carriages runnin upon the

* For further information on De Garay’s invention, the reader is referred to the
works of the two authors last quoted.

1 ¢ Invention or Devises,” by William Bourne, p. 15. London, 1578.

1 “ Res Memorabiles,” p. 127. Ambergz, 1599.
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water as swift in calmes, and more safe in storms, then boats full
sayled in great windes.”

And on the 21st January, 1630, David Ramsey obtained a patent
for himself alone, for ¢ Divers newe wayes and Invencons by him
found out and perfected, to multiply and make Saltpeter in an open
field in foure acres of Ground sufficient to serve all his Mat™ Do-
minions. 1o raise water from lowe pitts by fire (the steam en-
gine). To make any sort of Milles to goe on standing Waters by
continual moCon without the helpe of Windes, Weight, or Horse,
To make all sortes of Tapestry without any weaving loome or way
ever yet in use in this kingdom. 7o make Boats, Ships and Barges
to goe against the Wind and Tyde, To make the earth fertile more
than usual, To raise water by a newe way, To make hard from softe,
and copper to be tuffe and softe, and to make yellow Wax white very
speedily.”

Thomas Grent, Dcor of Physick, obtained a patent ¢ for several
Instruments, whereof the first 7s an instrument very profittable when
comion Wynds fayle for a more speedy passage of calmed shipps or
other vessells upon the Sea or great Rivers which may be called the
Wynds Maty (mastery); the Seacond the Fish Call or a looking
glasse for fishes in the Sea, very usefull for the Fishermen to call all
kinde of I'ishes to their Netts, Speares or Hooks, as severall calls are
needfull for Fowlers to call severall kinds of Fowles or Birds to their
Netts or Snares. The Third a Water Bowe, being a Manual Instru-
ment made very serviceable for divers uses, especially for the more
speedy preservation of houses upon the land and Shipps upon the sea
from sudden Fire. The Fourth a Building Mould or stone press,
very requisite for the building of Churches or great Houses, by which
Stone Windows, Doorcases, Chimney Pieces, &c. are made more
Speedilie without hewing, cutting, sawing, or ingraving, as also
Brickes and Tyles more beautiful to the eye, and more durable
against foule wether, being as smoothe as Glasse on the one side or
end, with divers colours and workes, as if they were carved by
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skilful hands and curious workmanship. The Fifte a moveable Hy-
draulicks or Chamber Wethercall like a cabinett, which being placed
in any Roome or by a Bedside causeth sweete sleepe to those which
either by hot feavers or otherwise cannot take reste, and withall
altereth the dry hott Ague into a more moistening and cooling Tem-
per, either with Musicall sounds or without. The Sixte, a Water
Worke Instrument which may be called a corrected Crane, by which
Wyne, Oyle, or any other liquor may be transfused from one vessell
which cannot well be removed to another remote, as, alsoe water may
be drawne from one place to another without any sucking or forcing
by the Mouth as Vintners and other to use to doe.”

Francis Lin, Gent., and two others, obtained a patent for the use
and exercise upon the River of Thames, and any other River within
England and Wales, “ accordinge to their own way and inveficon
the sole drawinge and workinge up of all Barges and other Vessells
without the use of Horses.”

Edward Ford, Esq., obtained a patent for ¢ the speedy passage
and navigacon of Boats, Barges, Lighters, and other vessells upon
navigable rivers or the sea.” :

The Right Honourable Edward Marquisse of Worcester obtained a
patent for his “ several new Inven€ons by him invented, that is to say,
an Invencon to make a watch or clock without Springe or Chayne or
any other kind of windage upp, but of necessity must follow if the
owner or keeper of the said Watch or Clocke will know the hour of
the day or night, and yet if he lay it aside severall days and weeks
without looking or meddling with it shall goe very well and as iustly
as most watches that ever were made. And, also, an Invencon to
make certain Guns or Pistols within the tenthe parte of one
Minute of an houre with a Flaske contrived for that purpose. Also,
an Inventon to make certain Engine applyable to any coach by
which a child of sixe yeares old may secure from danger all in the
coach, and the coachman himselfe, though the horses become never
so unruly, the child being able in the twinckling of an Eye to loosen
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them from the coach in what posture soever they drawe or turne, be
it never so short or to either hand. And, also, an Invenéon to make
a Boate that roweth or letteth even against wind and streame to any
part of the Compasse which way soever the streame runs or wind
blows, and yet the force of the wind or streame causeth its motion,
nothing being required but a steersman, and whilst the boat stayeth
to be loaded or unloaded the stream or wind shall performe such
worke as any watermill or windmill is capable of.”

It is clear, from the title of this patent, that the Marquis did not
intend to use a steam engine to drive his boate, for he expressly says,
“ the force of the wind or streame causeth its motion.” In this year
an Act of Parliament was passed, granting to the Marquis and his
successors the whole of the profits that might arise from the use of an
engine described in the last article of his “ Century of Invencions,”
on the ¢ simple affirmation of the discovery that he had made.”*

In a document written by Lord Worcester, after describing such a
machine as that mentioned in his * Century of Invencions,” he says,
“ By it, I can make a vessel, of as great burden as the river can
bear, to go against stream, which the more rapid it is, the faster it
shall advance, and the moveable part that works it, may be by one
man still guided to take advantage of the stream, and yet to steer the
boat to any point ; and this engine is applicable to any vessel or boat
whatsoever, without being, therefore, made on purpose, and worketh
these effects :—it roweth, it draweth, it driveth, (if needs be) to pass
London Bridge against the stream at low water; and a boat laying
at anchor, the engine may be used for loading or unloading.” ¥

It is obvious that the Marquis did not, by this, mean a steam-
propelled paddle-wheel boat, the action of which would not have
been such as he describes ; but a rope fastened at one end up the
stream, and at the other to the axis of water wheels laying across

* This is the engine for raising water by fire.
+ Stnart, vol. i. p. 53.



STEAM NAVIGATION. 307

the boat, and dipping into the water, so as to be turned by the
wheels, would fulfil the conditions proposed of advancing the boat
faster, the more rapid the stream; and when at anchor such wheels
might have been applied to the other purposes.

A patent was granted to Thomas Toogood, Gent., and James
Hayes, Esq., “for the sole use of an invention by them contrived and
perfected, of forcing water by bellowes, not done with wind; as,
also, the drawing it up with leathern bags linked together in manner
of bucketts, where the bellowes cannot be placed, together with a par-
ticular way of forcing water through the bottom or side of the Shipps,

below the surface or top of the water, being for the public benefit of

shipping, drayning of mynes, bringing water to houses, emptying of
Rivers or Ponds, drayning and watering of Grounds, and which
may be of singular use and ease in Navigation.”

In 1674 another patent was granted to Thomas Toogood, Gent.,
and James Hayes, Esq., “for the sole use, exercise, and benefitt of
several new Invencons by them found out for the making of Shipps
to saile without the assistance of Wynde or Tyde. And, also, a
certain instrument for taking the way or course of any shipp with
demonstrable exactness.”

And on the 17th Feb. 1675, Peter Chamberlaine, Doctor of Physick,
obtained a patent ¢ for making several sorts of Vessells, fabricks
small and greate, to navigate in a straite line with all winds though
contrary.”

Edward Bushnell, a shipwright, described ¢ a mode of rowing
ships by heaving at a capstan, useful in any ships becalmed.” He
connected the oars on each side the ship together, and gave them
the alternate backward and forward movement by attaching the con-
necting pieces to ropes, which were wound and unwound by the
capstan.™

In the year 1681 a book was published by the Royal Society of

— s

# ¢ Compleat Shipwright,” p. 56, 4th edit. 1678.
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London, written by Denys Papin, Doctor of Physick, a French
Philosopher and Mechanician, ¢ containing, among the following sug-
gestions, one for propelling a vessel by steam,—viz. Cookery, Voyages
at Sea, Confectionary, Making of Drinks, Chemistry and Dying,
with an account of the price a good big Engine will cost, and the
profit it will afford.”

Papin was an improver and maker of steam engines for pumping,
and he proposed to apply them to the throwing of bombs; and above
all, to propel a vessel against the wind, and supersede the labour of
rowers and galley-slaves in ports and havens, thus allowing these
persons to be employed on their proper element, the sea, instead of
reposing the greater part of their time in port or on shore. He pro-
posed to obtain a rotary motion from a reciprocating one, by employ-
ing two or three steam cylinders, the piston of one to ascend while
that of the other was descending. A rack was to be attached to each
piston rod, capable of taking into or being withdrawn from a pinion
on a paddle-wheel shaft, so that by alternately putting one rack in
gear with the pinion, and withdrawing the other, a rotary motion
would be accomplished.*

During Papin’s residence in England he witnessed an interesting
experiment made on the Thames, in which a boat, constructed from
a design of the Prince Palatine Robert, was fitted with revolving oars,
or paddles, attached to the two ends of a long axle going across the
boat, and which received their motion from a trundle working in a
wheel turned round by horses. The velocity with which this horse-
boat was impelled was so great, that it left the King’s barge, manned
with sixteen rowers, far astern in the race of trial.f

In 1682 a horse tow-vessel was used at Chatham. It was “ con-
structed with a wheel on each side of the vessel, connected by an

= e . a—

# ¢ Steam and Steam Navigation,” p. 161; “ Anecdotes of the Steam Engine,” vol.
1. p- 83,

t Ibid. vol. i. p. 96.
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axle going across the boat, and the paddles were made to revolve by
horses moving a wheel turned by a trundle fixed on the axle. It
drew but four and a half feet of water, and towed the greatest ships
by the help of four, six, or eight horses.”*

In 1692, Anthony Duvivian, Esq., obtained a patent for his new
invention,  being a very easy and not costly machine for making
a Ship go against wind and tide,”

In the year 1696, Thomas Savery, Gent., obtained a patent for his
‘“ new invention, consisting of mill work to grind and pollish looking
glasses, coach glass plates, and marble stones; and, also, for rowing
of Ships with greater ease and evpedition than has hitherto been done
by any other.”

This invention consisted in moving a paddle-wheel on each side
of the ship, by men turning round the capstan, and thereby giving
motion through ropes to the axis of the wheels.

Savery published a very interesting pamphlet on the subject of this
invention in 1698, entitled * Navigation Improved.”

In the same year he obtained a patent for “raising of water and
occasioning motion to all sorts of mills works, by the vmpelling force
of Fire (steam engine), which will be of great use for draining mines,
serving towns with water, and for the working of all sorts of mills
where they have not the benefit of water nor constant winds.” He
also published a very interesting account of this his improved steam
engine in 1701, entitled the « Miner's Friend.” By some writers on
Steam Navigation, it has been alleged that Savery proposed to drive
a paddle-wheeled vessel by a steam engine. In his own description
of this invention, he says, *“ I believe it may be made very wseful to
ships, but I dare not meddle with that matter ; and leave it to the
judgment of those who are the best judges of maritime affairs;” and
he further remarks, ¢ As for fixing the Engines in Ships, when they

% Savery's “ Navigation Improved,” p. 13. London, 1698,

1682.

1692,
Feh. 22.

1606,

1698.
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may be thought probably useful, I question not but we may find con-
veniences enough for fixing them.”*

Savery would, I think, have stated in plain terms that he meant
to drive a vessel by a steam engine, if such had been his intention ;
and so able a mechanician would have shown in what manner and
by what instruments he meant to apply his steam engine for that pur-
pose. It appears to be a proof of his sound mechanical views that he
knew his engine, although doubtless the most effective of its kind at
that period, to be incapable of propelling a boat advantageously.

In the year 1699, M. Duquet appears to have tried revolving oars,
and experiments were made with them on a large scale, both at Mar-
seilles and at Havre: this mode, however, of impelling vessels, was
soon given up as impracticable.T

In the year 1724, John Dickens obtained a patent for his “ new
wnvented machine by Floats, for raising great quantities of Water to
supply Cities and Towns, to water Lands and Gardens, for draining
Mines and Fenny Lands, for moving several sorts of Miil Work, for
moving Ships and other Vessels, and for several other useful pur-
poses.”

In the year 1729, John Allen, Doctor of Physic, obtained a patent
¢ for his new Invention of Heating and Boiling Water and other
Liquids with far less expence than by any other method now in use,
which will be of great service in working of Engines for raising of
water by Iire ; and, also, in Brewing, Distilling, and all other uses
where great fires are required. And also, of his new Invention for
the application of certain powers to give motion to Engines
wherveby a Ship may be navigated in a caln, from whence innu-
merable advantages will accrue in Sayling, and be a great preser-
vation in Engagements at Sea; and will, also, be of great use in
draining of mines, and for performing of other great works where

= m——

* ¢« Miner’s Friend,” pp. 32 and 47.
+ “ Recueil de Machines Approuvees par I’ Académie Royal de Sciences,” i. p. 173.
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force is required ; and likewise, of his new method to dry malt with
any sort of Fuel, whereby the malt will be rendered sweeter, and the
beer brewed therewith will be much more pleasant and wholesome.”
¢ For navigating a ship in a calm™ (the Doctor says in his specifi-
cation) *“ my method will be effected by forcing water, or some other
fluid, through the stern or hinder part of the ship at a convenient
distance under the surface of the water into the sea, by proper
engines placed within the Ship. Amongst the several and varlous
engines I have invented for this purpose, is one of a very extraordi-
nary nature, whose operation is owing to the explosion of gunpowder,
I having found out a method of firing gunpowder in vacuo, or in a
confined space whereby I can apply the whole force of it, which is
inconceivably great, so as to communicate motion to a great variety
of Engines, which may also be applied in working mines and other
purposes.” =

In 1736, Jonathan Hulls obtained a patent for ¢ His Invention
of a machine for carrying Ships and Vessels out of or into any Har-
bour or River against wind and tide or in a Calm.”

A specification of this patent was duly enrolled, together with
a drawing and description of the manner in which he combined a
steam engine with a boat, and with a paddle-wheel; and in what
manner he converted a reciprocating retilinear motion into a con-
tinuous rotary one, to drive the paddle-wheel. Hulls’ mode of ob-
taining a rotary motion was new and ingenious, and superior to that
previously described by Papin, and was such as would enable a
steam boat to be moved through the water; but it must, in candour,
be admitted that it was not such as would be practically useful.
He published a pamphlet on the nature of his invention in the vear

1737, entitled “ A Description and Draughts of a new invented
Machine.”

# ¢ Specimina Ichnographica, or a Brief Narrative of several New Inventions and
Experiments.” London, 1730.

1729.
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Many writers have fallen into error in aseribing to Hulls the dis-
covery of the crank applied to a steam engine, so as to obtain rotary
motion therefrom. This would have been in his time an important
discovery, and there can be little doubt that the steam engine would
then have been applied not only to propel boats, but to various other
useful purposes.

In describing his mode of obtaining rotary motion by ratchet
wheels, a weight, and ropes, Hulls states that he uses two axes, one
behind the other, each of which is essential to the object; and he then
adds, that when his “ tow-boat is to be used in shallow rivers, the
Machine works by two cranks fixed to the hindermost axis, to which
cranks are fixed two shafts (or poles) of proper length to reach the
bottom of the river, and which move alternately forward firom the
motion of the wheels by which the vessel is carried on ;” so that
the cranks, as deseribed by Hulls, receive rotary motion from the
axis on which they are placed, and do not, as has been erroneously
stated, impart that motion to it.*

A prize being offered by the Academy of Sciences for the best
essay on the manner of impelling vessels without wind, it was ob-
tained by Daniel Bernouilli, who proposed inclined planes moved
circularly like the sails of a wind mill: “two apparatus of this nature
should be placed at each side of the Vessel, and two more behind ;
one of which, such as should be placed at the side of the Vessel, may
be formed as follows, of a size proper for a ship of 100 guns.

“The apparatus consists of three parts—the implement for acting on
the water, the frame which sustains it in its place at the side of the
Vessel, and the machinery for putting it in motion. The instrument
for acting on the water consists of an arbor fourteen feet long and
two inches in diameter, of iron; this carries eight wheels for acting
on the water, to each of which it is perpendicular, and forms an axis

e e — e

* Hulls’ Specification is printed in the Repertory of Arts, vol. xii. third Series, p.
247, and in many other scientific works.
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for them all ; the wheels should be at equal distances from each other.
Each wheel consists of eight arms of iron, each three feet long, so
that the whole diameter of the wheel is six feet; each of these arms,
at the distance of twenty inches from the centre, carries a sheet iron
plane (or paddle) sixteen inches square, which is inclined so as to
form an angle of sixty degrees, both with the arbor and keel of the
vessel, to which the arbor is placed parallel : to sustain this arbor and
the wheels, two strong bars of iron of between two and three inches
thick, proceed from the side of the vessel at right angles to it, about
two feet and a half below the surface of the water. These bars are
two and a half feet long, and five feet distant from each other.”
The propellers for the stern he describes to be of similar construction,
but shorter, and for driving them he says, they ¢ can be moved by
men aboard the Vessels, or by Steam-Engines, or on Rivers by horses
placed in the Barges.”*

In 1760, J. A. Genevois, a clergyman of the Canton of Bern,
published a pamphlet in London, entitled ¢ Some new Enquiries tend-
ing to the Improvement of Navigation.”

This book contains what he calls the discovery of the ¢ Great
principle.” This was to concentrate power, by whatever means pro-
duced, into a series of springs, which might be applied to various
uses at the most convenient time, or in the most convenient manner.

He suggested the application of his “ great principle ” to the mode
of propelling a vessel by oars worked with springs. He also pro-
posed the use of an Atmospheric Steam Engine to bend the springs,
which were to move the oars, and also to work a “winged cart”
when the wind failed, and a ¢ winged machine” in any wind, even
a quite contrary one. His favourite project, however, appears to
have been to use the expansive force of gunpowder to bend the springs
of his oars. He states, that since his arrival in England he had

* “Arm des Arts,” tom. xx. * Retrospect of Philosophical, Chemical, and Agricul-
tural Discoveries,” vol. i. p. 243. London, 1806,
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learned that thirty years before a Scotchman proposed to make a
ship sail with gunpowder, but that thirty barrels of gunpowder had
scarce forwarded the ship ten miles.

On the 5th of January, 1769, James Warr obtained a patent for
improvements in the steam engine, one of which, namely, the ¢ fourth,”
was for causing the steam to act above the piston, as well as below
it, and which engine is called the ‘double impulse,” or *double
acting engine.” This improvement in all cylinder engines is here
mentioned in consequence of its having been the first step by which
the steam engine was rendered capable of being successfully used to
propel a vessel; which great improvement was applied to the first
practically propelled steam boat, as will be hereafter shown, and 1is
still used in the present system of steam navigation.

In this year the Comte de Auxiron induced a number of indi-
viduals to associate for the purpose of enabling him (the Marquis)
to carry his plan into execution. An experiment was tried on the
Seine, near Paris, but the boat moved so slowly and irregularly that
the company abandoned the scheme.

In the same year, Perier, a French engineer, who had witnessed
Auxiron’s experiment, made a trial on a boat with a steam engine of
about one horse power, which had been laying about his shop. This
engine was attached to two wheels, one on each side the vessel, with
a contrivance to give them a rotary motion: the boat moved slowly,
and the project was abandoned.®

In 1776 an ingenious American, Mr. D. Bushnell, invented a
sub-marine vessel, or diving machine, by which, when under water,
‘““he could row upward or downward, or continue at any particular
depth, with an oar placed near the top of the vessel, formed upon the
principle of the screw, the axis of the oar entering the vessel, so that
by turning the oar one way he raised the vessel, and by turning it
the other way he depressed it.” The means by which he propelled

* Stuart, vol. i. p. 282, Scott Russell, p. 238,
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the vessel in a horizontal direction was by * an oar formed upon the 1776.
principle of the screw, which was fixed in the fore part of the vessel,
its axis entering the vessel, and being turned one way, rowed the
vessel forward ; but being turned the other way, rowed it backward :
it was made to be turned by the hand or foot, a rudder hung to the
hinder part of the vessel commanding (its course) with the greatest
ease.”” This vessel carried a powder magazine, which could be
screwed into the under part of an enemy’s ship, attached to which
was a kind of time-piece, which would “ run any length of time under
12 hours; and when it had run out any portion of time to which it
had been set, it unpinioned a strong lock, resembling a gun-lock,
which gave fire to the powder.”

This time-apparatus was set in motion by the sub-marine vessel
leaving the magazine attached to a ship. A number of experiments
were tried to blow up ships of war with this apparatus, but they all
failed.®

On this day Matthew Wasborough, an Engineer of the city of Marh 10,
Bristol, obtained a patent, the title of which clearly shows that he S
considered something more was wanting to make the steam engine a
fit instrument to propel a ship, added to Watt's improvement of the
double acting cylinder engine; namely, a practicable mode of con-
verting a rectilinear into a continuous circular motion, for the system
at this time used to obtain a circular motion from the steam engine
was to employ it to raise water by pumping, and then to pass the
water on to an over-shot water wheel. The title for which Wasbo-
rough obtained his patent is as follows: ¢ Of his new invented Ma-
chine or Piece of Mechanism, which, when applied to a Steam Engine
or any Perpendicular Motion, either by means of one or more levers,
or any reciprocal movement, it becomes circular without the medium
of a water wheel, which will prove of great utility to the public in
the grinding of Wheat, Barley, Malt, and all other kind of grain,

* See “ Repertory of Arts,” vol. xv. p. 395.
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and in the Turning, Grinding, Rolling, Stamping, or Hammering in
all kinds of mechanical operations, and adapted to the purpose of
moving in a direct position any Ship or Vessel against the tide or
where the wind is against the object,—or in the failure of wind, and
where human or animal strength is made equal to the purpose; and
which machine or piece of mechanism greatly varies from any ma-
chine or piece of mechanism hitherto invented for any of the above
purposes.”” In his Specification the Patentee says, ¢ First, To any
Steam Engine or other Machine that hath a reciprocal or alternate
movement, I apply one or more pulleys, wheels, or segments of wheels,
to which are fastened ratchets, and clicks, or pulls, so contrived that
while the Engine or Machine moves in a perpendicular, horizontal,
or diagonal direction, that the rotative motion shall be effected.
Second, Moving or shifting a wheel and its axis from one set of teeth
to another. Third, Applying racks with teeth, and sometimes I
make the teeth to tumble or move on their own axis. Fourth,
Working from one or both ends of a working beam or great lever;
and instead of a beam I substitute a wheel or pulley working by
racks or chains from the piston. Fifth, I add a fly or flies to make
the motion more regular. Sixth, I make my Engine above described
as I find it most convenient for the purpose to which I intend to
apply it. Lastly, I intend to apply my Engine, as described above,
for the purpose of moving Ships, Boats, or Lighters, or any vessel
on the water.”

It will be observed that Wasborough’s mode of obtaining circular
motion differed but slightly from preceding inventions, all of which
had been found impracticable ; and although he applied it to a few
engines, it did not act well, and was soon superseded by the invention
of James Pickarp, who obtained a patent in 1780, the title of which
is ¢ His new invented Mill or Machine upon an entire new construc-
tion, which will be of great advantage in various Manufactories, such
as Rolling, Turning, Boring, Grinding of Corn and all other sorts of




































































































































































































































































































































































































































































































