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compliance iherewith, declare that the plans er
drawings annexed to this inftrument, and the de-
{cription and references herein after contained,
do particularly defcribe and afcertain the nature
of my faid invention, for which fuch letters patent
were granted to me as aforefaid, and in what
manner the fame is to be performed; premifing,
.and withing it to be particularly underftood, that
the fize and dimenfions of the machines, and
their component parts, which are herein defcribed,
~are taken from thofe which I myfelf have ufed,
and from which the annexed drawings are made,
but that the ma_chinc;é may be made of different
fizes if required.. The effe@ intended to be pro-
duced by the machine invented by me, and for
which this ’patent is taken out, is to improve the
manufacture of ropes and cordage, by making
every yarn employed in the compofition thereof
bear its proper and equal proportion of the ftrefs:
in order to do this it is neceflary that every yarn
thould, at the time of its being. twifted into the
zope, be kept tight, to prevent its being fqueezed
- or puckered up’irito the infide of the ftrand, as is
$00 much the cafe in ropes made upon the old
o | principle
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principle s and to keep them thus tight, in the
operation intended by this machinery, every yarn
is to be wound upon a f{eparate reel, which reel is
fo conftruéted as not to yield or render out the
ya'fn.iwound upon it until fuch yarn is, in the
operation of twifting, called forth to contribute
its affiftance and proportiori in forming the firand.
This is the end propofed to be anfwered by all the
knaichinery mentioned in this fpecification, in
which all the other parts are fubordinate to the
: gréat machine reprefented in the dr’awi‘ng annexed,
and marked with the letter A, (Plate IX. Fig. 1.
and Plate X.) which letter is fixed upon the upper
rail of the great frame of the machine. A great part
-of the effeét intended to be produced confifts in
~ winding the yarns regularly upon the reels, and
to that end a confiderable part of the machinery
hereafter defctibed is particularly applied, becaufe,
‘w‘hgn the yarns are fo wound on the reels, thofe
seels will yield or deliver the yarns off the greét ‘
‘machine A then ftanding fill. This: machine or
.framel contains the reels, marked B, on one of
~which reels a part of every ro_i)e yarn is to be
‘wound, the other ends of fuch yarn b'eing faftened -
Us to
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to the winch or handle that twifts the ftrands. This
frame may be made larger or {maller, according
to the quantity of reels intended to be placed in
it, which quantity of reels depends on the will of
the manﬁfa&urcr, agreeable to the fize of the
yope intended to be made, as each rope yarn muft
have a feparate reel for itfelf. I have found it ne-
eeflary, in making one ftrand of a twenty-two
inch cable, to have the frame made very ftrong;
of oak timber fix inches {quare, to enable it to
| counteraét the great ftrain it has to bear during
the twifting of fuch a firand; and, for the con-
‘venience of moving the frame, four rollers thould
be inferted, two under each fide of ’thg: bottom of
the frame, for it to move on; which rollers may
be made of wood or metal, and fhould be pro-
'port.i()n’ate in fize and firength to the dimenfions
of the frame itfelf. On the fore part of that frame
there is to be placed, as appears in the drawing, a
grate-work of wood and iron, marked C, which
‘moves from fide to fide on two rollers, marked D,
which are fixed in the lower part of the great
frame A; and the grate-work is guided on the top
by two-rollers, alfo marked D, fixed in the upper
: ’ part
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part of the great frame A. The ufe of this grate-
work is to lead or guide the yarns to the feparate
reels, on which they are to be wound, and to
>prev¢nvt»"the yarns from getting between the reels,
and alfo to fill the reels with yarns properly from
ﬁ::li: to fide. To produce thefe effedts this grate
work is moved backwards and forwards, by a
great wheel fixed on the right fide of the great
frame A, reckoning when a perfon ftands with his
back to the frame, and which wheel is marked E.
This wheel is of a fingular conftruction, and may
be made of brafs, iron, or any other hard metal,
as 15 hereafter more fully defcribed. 'This wheel
.is.tufned by qne of the fpindles on which the
reels are fixed ; in the model from which the
.annexed drawing is rnade,b the wheel is turned by
‘the feventh {pindle from the bottom, marked F,
and that fpindle is alfo turned by the general
-handle G, which han_dle; at the fame time, turns
all or as many of the fpindles hereafter defcribed
as the manufacturer choafes to fet in motion, ac-
cording to the fize of the rope he intends to make.
The number of reels which I have ufed in making
-one firand, ~9r one ninth part, of a twenty-two-

inch
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i'nch cable, has been two hundred and ninety-
feven; which I have placed in the great frame A
on eleven {pindles, each {pindle containing
twenty-feven reels, and the height of the great
frame A, thus filled with two hundred and ninety-~
feven reels, will be {even feet fix inches, and the
breadth eleven feet: where a great number of
Ipindles are introduced the fize of the frame muft
be increafed in proportion. The fpindles on
which the reels are fixed (four of which fpindles
are marked H) are made of round iron bars, of an
inch and a quarter in diameter, and in length ac-
cording to the fize of the great frame A. 'They
are inferted, at the farthermett or right-hand end,
into the great frame A, and pafs through the -
frame at the other or left-hand, reckoning as afore~
faid, into a plate of iron as-reprefented in the
drawing, and marked I to each fpindle is fixed
a fmall handle, marked K, which handle ferves
to turn the fpindlés'round, for the purpofe: of
“turning the reels on which the yarns are wound.
“Thefe {pindles thould be made of iron; the reels
"upon which the yarns are wound may be made of
“wood, iron, brafs, or other metal, bnt I have
4 | found
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found them beft and moft durable as follows: the
barrel of the reel thould be of wood turned, and
fhould be in length four inches, and in diameter
‘three inches ; a hole muft be bored through the
icentre fufficiently large for the fpindles, marked
¥, to go through, fo that the reel may turn
round eafily upon the fpindle; and on each end of
‘the barrei of the reel, to form the two ends of
‘each reel, an iron .plate thould be fixed, about
‘one eighth of an inch thick, and fix inches in di-
‘ameter, {o as to make the height of the ends of
‘the reels fix inches.. In order that the reels, after
a fufficient Quanticy of yarn 1s wound upon them,
‘fiiay be confined to their own fpindleys, {o as nei~
thier to-be fixed too faft nor moved too eafily, I
have introduced four fprings into each reel, which
Aprings are marked L, (Plate IX. Fig. 2.) and

fhould rbe made of iron or fteel, about two inches
and a half in length, one quarter of an inch jn
‘breadth, and one eighth of an inch thick in the
middle, and fmaller towards each end: two of
thefe fpringé are fixed into each end of the barrel
of the faid reel in the infide; one end of each
fpring is fixed faft into the barrel of the reel, the .
' : other
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other end is movable, and is governed by a fcrew
marked M, which, by being turned towards the
right, clofes the two ends, and thereby fixes the
reel fafter to the fpindle, or, being turned the other
way, opens the two ends, thereby allowing the reel
to move more freely ; a drawing of the infide of
one of the ends of one of the reels is included
among the drawings annexed. At the diftance of
four inches from the right-hand end of each fpin-~
dle, reckoning as aforefaid, and of nine inches
from the left, upon each fpindle is placed a
{crew-nut, for the purpofe of fcrewing all the
reels on their fpindles clofe together, or giving
them greater liberty, and alfo for keeping the -
" “reels in their proper places ; and, to give effeét to ‘
thefe nuts, each end of each fpindle muft be
made wormed, fo as to articulate with the fcrew
‘or worm in the infide of each nut. =The nuts are
defcribed by the letter O, and may be made of
_iron, brafs, or other hard metal, but I have found
" thofe of brafs the beft; they fhould be made in

g

the thape of a X{ and about four inches diameter,

fo as to be moved by the hand, without a key, or

any other inftrument. To prevent the fpindles |
' from
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from bending, or breaking, or giving way, during

the operation of twifting the firand, I have

fixed the ftandard P, which fhould ftand perpen-

dicularly, and as near as poffible in the middle of

the great frame A, and be faftened into the upper
.and lower parts of the great frame A. This ftan-
dard fhould have holes in it, at proper diftances,

fufficiently large for each {pindle to go through,

~which ftandard I recommend to be made of
_iron, three inches broad and half an inch thick,
placed edgeways as near in the centre of the ma-
chine as can be 3 its height of courfe muft depend
on the height of the great frame A.. It thould be
jinferted into the top and bottom rails of the great
frame, or fixed by nails or fcrews, or in any
other manner the manufadturer chufes, {o as to
make it faft. To prevent the wheels from carry-
ing each other round, there thould be placed be-
tween every two reels, upon the {pindle, a round
piece of brafs with a hole through it, fo farge as
to let it pafs freely round the {pindle without be-
ing confined to it, three inches in diameter, one -
eighth of an inch thick at that part which is
neareft the fpindle, and reduced gradually {maller,
Vour. II, X to
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to about half its thicknefs, at the outer edges; thig
piece may be made of iron, or any other hard me-
tal, but I am of opinion brafs will anfwer the pur-
pofe beft. 'The handles defcribed by the letter
K, which are fixed on thofe ends of -the {pindles
that come through the great frame A, for the pur-
pofe of turning the fpindles round, are made of
iron, about ten inches long, and a little curved
outwards, that they may pafs each other; and
each handle may be turned feparately, or all to.
gether by the iron plate I, through which plate
are holes, fufficiently large to receive the end of
each handle, and which plate may be taken off
or kept on at pleafure, by removing the fcrews
which fix it to the upper and lower of the {maller
handles X, which fcrews may be made of iron or
any ether hard metal. The handles ¥ thould be
about half an inch in diameter, 2::d may be made
either round or {fquare ; and, st that end of the
handie where the fpindle is introduced, a fquare
or other Licle muft be made, for the {pindle to go
through, which may be faftened by a pin or
fcrew, or riveted. The plate I, through which
the ends of all the {mall handles K pafs, fhould be

7 made.
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made of iron, and be about one inch and an half
: i)road, and a quarter of an inch thick ; its lenzth
muft depend upon the number of {pindles there
are to be turned by it: the {maller handles, mark-
ed K; may be made in the form of the handle of 2
corn or coffee mill. 'The fize of the frame, n
which the gr:ate—work of wood and iron marked C
is fixed, muft depend on the fize of the great
frame A ; it thould ftand perpendicular, and its
breadth and height muft be lefs than the breadth
and height of the frame A, becaufe it muft move
backwards and forwards in the front of the frame
A, and it thould be lefs in breadth than the breadth
of the infide, or clear of the frame A, by the
'length of one of the reels; and lower than the
clear of the height of the frame A, fo as to work
freely upon and under the four rollers before de-
fcribed. The frame of the grate-work C thould
be made of oak wood, about three inches fquare ;
from the top to the bottom of this frame, in a
perpendicular direction, fhould be fixed as many
upright bars of iron as therc are réels on each fpin-
dle. Thefe upright bars are marked Q, and fhould
be diftant from cach other about three inches; they

X2 fhould
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thould be about one inch broad, one quarter of
an inch thick, and ftand with their flat fides to-
wards the reels, being fixed to the frame C by
nails or fcrews; through which bars muft be as
many holes proportioned on each bar, according
to the whole number of reels on the machine, the
lower part of which holes muft be level with the
upper part of the barrel of the reel, and as large in
height as the fides of the reels are from the upper
part of the barrel to the edge of the plate at the
end of the reel, and fufficiently large in breadth
to admit a common rope yarn to pafs through
them with a rough knot upon it. In order to con-
fine thefe bars in their proper places, it is necef-
fary to have two or mere crofs bars of wood or
metal, marked . which may be made fironger
or weaker according to the fize of the machine; I
have found them fufficient when made of oak
wood three inches {quare. The rollers D, on which
the frame or grate-work C moves at the bottom,
and which keep it in its place at the top, may be
made of wood or metal, and fhould be fixed on
pins o the great frame A, having grooves in the
eentre, which fit on the upper and lower part of

the
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the frame.C; and on the right-hand fide of the
faid frame is fixed a conne&ing.iron, marked 5,
for the purpofe of communicating to the frame C
the motion given by the wheel I1; which iron S
muift be faftened to the frame of the grate-work
‘C, at aboeut one third of the height from the
bottom on the right-hand fide, {o as to conne¢t it-
'with the wheel E. The length of the iren S,
from the fide of the frame C on which it is to be
fixed, thould be about twelve inches, and one
inch, fquare, having on the back part of it, to-
wards the wheel E, two projedting arms about
three inches in length, one at the end, and the
other near the centre; on thefe two. arms the fide
plates T, which are fixed on the gréat wheel E,
operate as the wheel E goes round, thereby giving
the grate-work the neceflary motion, to {lide the
frame C from right to left, and back again, in or-
der to fill the reels with yarns equally, as before
mentioned. The plates marked T, on each fide
of the great wheel E, thould be made of iron or
fteel, and fthould be fixed upon the great wheel E
about one inch within its circumference ; their

thicknefs fhould be about half an inch, their
‘ breadth,
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breadth, in the broadeft part, thould be 'equai toh
the length of the body of one of the reels on
which the yarns are wound, tapering gradually
towards each end till they become level with the
furface of the great wheel E, on which they are
fixed ; theirkngth muft deperid on the fize of the
great wheel E, which is to be regulated by the
magnitude of the machine. On a machine capa-
ble of containing the quantity of reels {ufficient
for making one ftrand of a twenty-two inch cable;
the great wheel E fhould be tivo feet in diameter
and about half an irch thick, which wheel thould
be of iron, and it may be cither open or folid on
its circumference ; it muft be divided into tecthy
at diftances proper for receiving thofe fixed on
the end of the feventh fpindle from the bottom
before mentioned, which protrudes through the
end of the frame A to act upon the great wheel E,
fo that it may receive motion fufficient to caufc
the grate-work C to move from fide to fide a
fpace equal to the thicknefs of a common rope
yarn, each time the reels on which the yarns are
wound go once ro{md; by which means the reels
can be properly filled, and confequently the reels

need
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need not be any larger than to hold the quantity
of yarn which is twifted up in making the firft
firand of a rope; for example, {uppofe in the
¢ommon method of making ropes one fixth part
of the yarns is twifted up in the operation of ma-
- king the firft ftrand, (fay of yarns one hundred
and eighty fathom long,) then on this machine
muft be wound thirty fathoms of each yarn, fo
that (inftead of a fledge moving forwards, as in
the common way, ‘as the firand is twifted) this
.machine 1s fixed f'afc, and, as the ftrand is twifted
from the oppofite ends of the, yarns, each reel
moves round and delivers its varn fafter or flower
' accérding to the circle which each yarn occupies
in the ftrand; whereby a very confiderable faving
in the yarn will be found, by the quantity left on
the reels of thofe yarns which lie in the infide parts
of the ftrand. A rope thus made, by each yarn
being kept tight from one end of the firand to the
other in the twifting, will not only receive a very
confiderable degree of additional firength, but will
be much lefs liable to firctch; and it will at the
fame time, from its compacinefs, keep the water

put much Dbetter than a rope made on the old

Principle 5
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principle s it will wear Ienger, and be lefs fubject
to what is called meg, or to break in the partial
manner called by {eamen flrendiay, which means
one ftrand giving way before the other; and, from
the proofs I have made, all ropes from the cir-.

ywards recelve more

cumnference of two inches up

thian one fourth part of additional ftrength from
this procefs ; which ftrength encreales as the ropes
are made larger, fo that T apprehend a twelve-inch
cable, made after this manner, will anfwer all the
purpoles of one of fifteen inclies made in the com-
mon way, independent of the faving in the mate-
rials. The wheel I, fo frequently mentioned, 1s
placed on the fide of the great frame A, on a
round belt or {pindle of iron, marked V, about
cight inches long and one inch In diameter, upon
which bolt or {pindle the wheel turns round ; and,
in order to ufe the wheel B, fo as to move the
grate-work C from fide to fide, (1a cafe the feventh
{pindle fhould be broke, or not be wanted to be
ufed,) on the outer end of the barrel or nave of
the wheel ¥ may be fixed a handle, to turn it
without the ufe of the teeth on the projeéting part
of the feventh {pindle.  On the back of the left-

hand
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hand fide of the great frame A, through which
the ends of each fpindle come, it is neceflary to have
a hook or ftop, for the purpofe of faftening each
handle, after a fufficient quantity of yarn is wound
on the reels, fo that the fpindles may remain im-
movable during the operation of twifting the
ftrands, while the reels work perfectly free and
independent of each other round the fpindle. It
1s alfo néceﬁ'ary to fix on each reel a piece of line
or leather, faft at both ends, the bite of which is
to be put through ghé holes of the grate-work in
the uprights marked Q, for the convenience and
difpatch of faftening the yarns thereto; which
line or leather thould be of fuch a length as to be
conveniently reached; (fay from two to three feet;)
‘and, in order to have them always handy after the
fp;u’e yarn is taken from them, a bolt, or picce of
wood, may be put through the bites of thofe which
the fize of the rope may not require to be ufed,
to prevent them from being drawn through the
grate-work, and thereby creating confufion among
the reels. At the back ends of the lower parts of
the great frame A thould be fixed ftraps or bolts,"
for the purpofe of faftening it, to prevent its moving

Vor. 1L Y forwaads
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forwards during the operation of twifting the
firands ; and, if it thould be thought neceflary, for
the better ftrengthening and fecuring the {pindles,
more than one of ‘the upright ftandards P may be
ufed; but, if thatis done, it will render a propor-
tionably greater number of the nuts O neceflary
for regulating the fituation of the reels on the
{pindles. ‘

The above is the explaration of the conftruction
and effedts of the principal parts of the machinery
ufed in this operation; what follows relates to
the detached parts of the machinery which are
neceflary, according to my plan, to complete the
whole. 'The machine which I call the feparating
machine, (fee Plate XI. Iig. 1 and 2,) is for the
purpofe of keeping each yarn free and icparate
from the others, during the operation of twifting
the ftrands ; and there may be one of thefe fepa-
rating machines for every fifteen or twenty fathoms
of yarn to be twifted, at the option of the manu-
faGurer. It 1s to fiand loofe, for the convenience
of being moved when neceflary, and its fize muft
depend on the fize of the great machine A ; but,
for the firand of a twenty-two inch cable, I found

it
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it neceffary to have its breadth three feet, and its
height four feet fix inches. The ftandards or fides,
marked 2, may be made of wood, four inches broad
and two inches thick ; the reft of the frame in due
proportion. In the infide of both the ftandards
- or fides ¢ muft be a groove, two inches broad and
three quarters of an inch deep, from the top to
within two inches of the bottom of the ftandard,
to admit the frame 4 to be flid up and down if
thought neceflary ; and the two ftandards ¢ may
alfo, if thought ptoper, be conneed, at kalf their
height from the bottom, by a hinge, fo that they
may fall down outwards, in order to give more
room in the rope walk ; and,when in ufe, thefe fides
" may be kept faft by a {mall hook, bolt, or pin, at
each fide. The frame & muft be made to fit the
groove in the ftandard 4, and be half its height ;
into the bottom of which frame thould be inferted,
and fixed, bars of wood or metal, marked ¢, but [
prefer wood on account of its being lighter. "Each
of thefe bars thould be as high as the frame b,
and about one inch {quare, haviﬁg a {pace betwixt
each, of about one quarter of an inch. The frame

b fhould be open at the top, like the teeth of a

Y2 comb,
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comb, for the convenience of admitting the yarns
to be dropped in, without the trouble of receiving
them through; and, to facilitate the doing of this,
on one fide of the bars there fhould be as many
{mall bolts or rods, made of round iron, about one
eighth of an inch diameter, marked 4, as there
are {pindles in the great machine A, fo that each
yarn may be feparated from the other; and thefe
rods are to be put through holes bored in the three
upright parts of the frame b, matked e. On the
end of each rod fhould be a {fmall knob or head,
and upon the rods, immediately within their knobs
or heads, muft be placed a plate £, with as many
holes in it as there are rods, through one of
which holes each rod is to pafs, which plate I find
beft made of iron; it thould be fo long as to take
in the ends of each rod, and of {ufficient ftrength
to bear .the rods being all drawn out at once if
required; upon which plate may be placed handles,

large enough to receive a man’s hand, in order
~ to draw out the plate and rods all at once. Thefe
rods fhould be at equal diftances, according to
the fize of the frame, as they are intended to keep
the yarns frem falling upon or mingling with each

T
-

other ;
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other ; if they are at the diftance of one inch it
will be found fufficient to prevent confufion, The
reafon why thefe rods thould be thus loofe is for
difpatch; for examplc, before the rope-miaker
begins to wdrk, all the rods are to be drawn out of
the machine, and as the men cr boys employed carry
the yarn along they are to drop the yarns between
the bars ¢; as foon as a yarn is put between every
bar, the lowermoft rod is to b put into its place,
after which the next row of yarns is to be put in,
then the fecond rod, and o on tili the whole num-
ber of yarus required to be ufed fhall be dropped
in. The ufe of the plate fis as follows ; when the
twifting of the firand is begun, and th:c top minor
(an inftrument ufed in twifting, the nature and ufe
of which is herein after defcribed) approaches
towards the machine, fig. 1, one of the workmen
is to draw all the rods out at once, by which means
the yarns are entirely free of the machine, and no
impediment is occafioned in the operation ; he is
then to draw out the pin g, which keeps the frame
binits place, whereby that frame falls to the bot-
tom, in the grooves, as before deferibed, and, if

eccafion requires, he is to unhook or loofen the

hooks
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hooks 7, by which means the upper part of the
ftandards 2 falls down outwards, and thereby gives
more room in the rope walk. According to the
length of the rope intended to be made, more than
“one of thefe {eparating machines are to be ufed in
the fame manner; I find by experience, that one
fep'arating machine at every fifteen fathom is {uf-
ficient, but the number thould be proportioned
to the diftance each yarn is kept from the other,
becaufe the farther the yarns are {eparated from
each other the fewer of thofe feparating machines
are required. 'To prevent the ftrand from being
twifted too quick, I have introduced an inftru-
ment which I call the top minor, marked U, "
(PL. XI. Fig. 3 and 4,) which is inferted between the
yarns, and keeps each yarn f{eparate from the
reft; 1t moving along as the firand is twifted. The
top minor U thould be made of ftrong tough wood,
which I have found beft of elm or ozk, and its
fhape and ufeareasfollows. In fhape it refembles
a {ugar-lozf, but is not fo picked at the {mall end,
but at the broad end exaétly of the fame form
as per drawing U; round the broad end fhould
be fixed a hoop of iron, which is to be let in level

with
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with the wood, which hoop muft be made accord-
. ing to the fize of the top. To this hoop thould be
fixed fmall proje@ing pieces of iron, their length
about two inches, their breadth about one inch,
and their thicknefs in the middle about one eighth

of an inch, and fomething {maller towards each
| edge ; ‘they fthould ftand at the diftance from each
other of oné quarter of an inch, or more if poffible
to be allowed, which muft depend on the fize of
the rope to be made, ~otherwife in making the
ﬁrancis of a great €able its fize will be encreafed
- {o as to render it cumberfome to ufe; for example,
a top minor of about nine inches diameter, at the
broad end, will be of a fize fufficient for the
twifting a number of yarns to make a ftrand of a
" twelve inch cable, whereas to make a twenty-two
inch cable it would require one of twenty-four
or twenty-fix inches diameter; and, when the
whole quantity of cavities between the f{pikes of

the top minor are not wanted, the yarns can be
. placed between every fecond or third, fo as to
render but few of thefe top minors neceflary in a
rope-walk. Its length fhould be the fame as the
diameter at the broad end, and it thould decline

away
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away towards the fmall end. At one fifth of its
length from the broad end fhould be fixed, either
into or through it, two handles, for the purpofe
of guiding it as the ftrand is twifted, by which
means it may be impelled forward or kept back,
{o as to caufe the ftrand to be twifted harder or
more open, at the option of the workman, and
“the reafon of its being fo ftunt (as I call 1t) at the
Tmall end is, that it may not jam among the yarns;
and, from its thape, and being greafed before it is
placed among them, it will be found to require
very little affiftance, but will move forward as the
iﬁrand is twifted. If, in making the ftrand of a
large rope, it is thought too large or cumberfome
to be governed by hand, it may eafily be fixed on
a fmall fledge, to relieve the workman, which fledge,
if neceflary, can have a {mall winch in it, upon
which winch a rope may be ufed, faftened to the
oppofite end of the rope walk, to heave the fledge,
and the top minor along with it, forward as wanted.
Various other methods may be fubftituted for the
purpofe of preventing the firand from twiﬁing,‘untill
1t has received that pofition the workman withes ;
fuch as pieces of wood with holes bored in them ;

fmall
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fmall machines divided in a fimilar manner, or
fomething like the feparating machine before de-
fcribed ; or by the external afpplication of a ring,
or other circular inftrument, or any other fhape,
~ {o as to prefs upon the ftrand, and prevent its re-
ceiving an improper twift, to ferve the purpofe or
intention of the top minor ; for, unlefs the ftrand is
regulated in the twift, and kept exadly in the
pofition in which it is to remain, the good effeéts
propofed by this invention will be in a great degree
defeated ; but it is pot of any confequence in what
manner it is regulated, fo long as that point is ac-
complithed. The reafon why I prefer the top
minor as here defcribed, and marked U, to any
other mode is, that it may be putamong the yarns,
and thereby fave confiderable trouble, and, when
1t is done with, it can be eafily taken out again.
The length of the handles to be affixed to the top
minor may be optional, from one to two feet and
an half, and they may either be fixed into it, or
run through it, and fhould beof iron, two inches
and a half in breadth, half an inch thick in the
middle, and rather thinner towafds the edge. To
prevent the ftrand, when it is twifted, from un-

VOL. II. ‘ 7 tWiﬁing
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twifting again, I have found it neceflary to“havc
a contrivance which I call nippers, marked W,
(Pl XI. Fig. 3) which are to be fcrewed faft on
that end of each firand which terminates at the
great machine A, after the ftrand has received its
proper twift, and before it is loofened from the
great machine, and placed on the great winch
commonly ufed for the purpofe of twifting the
three ftrands into one; and thefe will alfo ferve
to conduct the ftrands exadtly towards the great
winch, {o as to prevent one firand being longer
than the other; they thould be made of iron,
{ufficiently ftrong to bear the ftrain that may be
requifite, which is no more than to hold the
ftrands tight after twifting. In the bite of thefe
nippers the ftrands muft be fixed faft by a {crew,
and the nippers muft be properly fecured in the
frame ; as foon as one firand is fixed to the great
winch, the fledge with the nippers may be flipped
under the next ftrand; and, when that is fixed,
to the third. The thicknefs of the nibpers, in
the fhank, fhould be about one inch in diameter,
and the hole of the fledge, through which they are
fixed, {ufficiently large to admit their being turned

round
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round with eafe; their fha}ie fhould be as per letter
W, and they may be fixed into the upper or crofs
‘bar of the fledge, on the fore part of the great
winch, (at the diftance of fix, nine, or twelve
inches from the {hank of the fame,) heretofore ufed’
- in twiﬁing the three ftrands into one; but, the
nearer they are fixed, the thorter the neck need be
to conve}; the ftrand to the winch. The jaw X may
'~ be made to open fufficiently to receive one ftrand
of the largeft rope, ‘as it may be {crewed together
{o as to confine the {malleft, and it may be made
either round or {quare. In order to facilitate the
general work, as each yarn muft be placed fepa-
;‘a.teiy on a reel on the great machine A, it would
be better to have a great number of whole yarns
wound on feparate reels, diftin¢t from thofe which
are placed on thefe fpindles, always ready for ufe;
the yarns may be wound on thofe reels by boys,
‘worhen, or old men, as foon as the yarns have
gore through the tar, and are fufficiently dry.
The fize of thefe diftin& or {pare reels muft de-

pend on the length of the yarn, and they thould
be made of light wood, with a hole through each
fufficiently large to receive a bolt, on which they

Z 2 can
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can run round with eafe, at one end of which bolt
there fhould be a handle fixed; and, as the reels
are put on one by one, there fhould be a {mall
brafs or iron ring put between each, {o as to prevent -
one reel from pulling the other round, fimilar to
thofe between the reels on the fpindles in the great
machine A. The ufe of thefe reels, with the yarns
thus wound, will be eafily perceived to be to fa-
cilitate the winding the yarns from them, on to
the reels on the fpindles in A, and the number of
them muft be proportionate to the fize of the ropev
intended to be made, and the firength of thofe
who are to carry them; and, when the intended
quantity -of reels 1s put on the bolt, another handle
may be eafily put on the other end of it, to keep
the reels on, and make it more convenient to
carry. When the number of reels is {o placed,
the end of each yarn muft be faftened to the bite
of the cords, or leather ftraps, fixed on the reels
in the great machine A; then the intended quan-
tity of yarn, from the other reels on the bolt,
muft be wound on the reels in the great machine
A, while thofe who bear the reels on the bolt
walk on gradually, towards the upper end of the

rope
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rope walk, permitting the reels to run round and
quit the yarhs as they go. When the reels, on the
great machine A, have received as much yarn as is
intended to be put on them, let the other ends of
the yarn be faftened to the twifting winch, as
ufual, at the oppofite end &f the rope walk. It
will always be advifable, in winding the yarns on
to the reels, in the machine A, to begin with the
lower rows of thofe reels, on account of placing or
dropping the yarns properly into the feparating
machine ; and it #ill be alfo advifable to wind
on to the reels, in the machine A, as many yarns at
one time as there are reels on one fpindle, be-
caufe, a whole {pindle of reels being turned by
one handle, time and labour will both be faved.
In order to place the yarns in the {eparating ma-~
. chine with the greater eafe, the conductor, marked
Y, (PL. XI. Fig. 4.) will be found ufeful, and it may
be made of wood, of a fufficient length to admit
{mall pins to be fixed into it, at the diftance of
about one quarter of an inch from each other,
between which the yarns may be placed, as foon
as they are wound on the reels upon the machine

A; and two boys can, with the conduétor borne

between .
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between them, follow thofe who carry the yarn
along, and by that means the yarns will be placed
much fooner, and more regularly, in the {epara-
ting machine. As few rope-makers have occafion
to make cables Jarger than eighteen inches diame-
ter, the generality 6f them will, in my opinion,
find a machine that will contain two hundred
reels, for making one ftrand, large enough, but this
will in fome meafure depend on the thicknefs of
the yarns. It will be proper to have three of thefe
machines, becaufe then all the three ftrands of
a cable may be twifted at one time, and thereby
greater regularity effeted. Thofe who make no
larger than a fixteen-inch cable in diameter, will
find a machine that contains one hundred and
fixty reels large enough, allowing always for the
different thicknefs of yarns; but, when a twenty-
two-inch cable 1s to be made, it will be neceffary
to have the quantity I have mentioned in the for-
mer part of this fpecification, viz. two hundred
and ninety-feven reels ; although, by this im-
proved method of laying the yarns together, by
which each yarn is made to bear an equal ftrain,
Iam fully perfuaded that an eighteen—inch cable

will
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will be found to anfwer all the purpofes of one of
twenty-two inches made in the common way ; and
‘there will be a faving of a confiderable quantity of
the yarns, which will be found left on the reels;
which, in the ufual mode of twifting, would have
been all wound up into the ftrands, and which in a
large cable will amount to a very important quan-
tity ; or, if it thould ftill be withed to ufe cables
and ropes of the fame dimenfions as hitherto, a
prodigious encreafe of firength, compa&nefs, and
durability, will be found in firands twifted by this
machine. The ropes made by this machine {hould
be wrought by fteady and well-practifed workmen,
and, when they come to lay the three ftrands into
one, they fhould endeavour, by all means in their
power, to turn at both ends of the rope-walk with
an equal motion, fo that no more twift may be
taken into the firft firands than when the top mi-
nor pafles through them ; for, by any confiderable
alteration in twifting, either too flow or too quick,
part of the improvement intended by this procefs
may be defeated ; for, if twifted too quick at the
end towards which the top approaches, ,the G’Ut-
fide yarns will receive more firain on them than

2 they
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they ought to have, and, if too flow, the infide

yarns will be affe€ed in a fimilar manner. There-

fore it is neceffary to be attentive to this part of

the procefs, and as the {ledge, through which they
twift the ftrands, as well as the machine A, both
ftand faft during the laying the yarns into ftrands,
it may not be amifs to have a {mall bell over each,
with a line fixed to it, and conducted along the
top of the rope-walk, within reach, to give notice
to the ﬁen at the other end when to ftop. Every
part of the manufacturing of cordage and ropes in
general may be executed in the manner hitherto
practifed, except this of twifting the yarns inta
the firft ftrands, whether for the purpofe of ma-
king what are commonly called water-laid ropes, or
Shroud-laid ropes ; and the hemp may be dreft, and

the yarn {pun and tarred, in the ufual manner. In
making {maller ropes three ftrands can be made on -
one machine, according to the number of the
yarns which may be required. It muft alfo be
obferved that in twifting the firands there mut be
a top minor for each, all of which thould be carried
along at one time, equal to cach other, that the
three ftrands may have an equal texture. In wit-

nefs whereof, &c.
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