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1. Specification of the Patent granted to Mr.
Wirniam CHAPMAN, of Newcaflle-upon-Tyne,
Gentlemarn 5 for a Method of laying, twifting, or
mdziﬁg Ropes or Cordage *.

WITH FOUR PLATES:
Dated Jan. 12, 1798,

T0 allto whom thefe prefents fhall come, &c.
Now KNow YE, that in compliance with the
faid provifo, I the faid William Chapman do
hereby declare, that my faid new-invented me-
thod or methods of laying, twifting, or making
ropes or cordage, of any number of yarns or
ftrands, or any number of threads, tarred or un-
tarred, from the fize of a cable down to the

# This fpecification (for Scotland) contains the fubftance

of two Englifh patents, one granted September 13, 1797, the
other March 6, 1798.
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{malleft line compofed of more than one thread,
is defcribed in the feveral plans or drawings
hereto annexed, and the following defcription
thereof. It may occafionally difpenfe with the
ule of any or all of the following things or appa-
ratug, made ufe of in the common method of
laying ropes; that is to fay, a rope-ground, or
fpace fufficiently long to ftretch out the yarn to
make the rope or ftrand of the rope required, in
which the yarns, thus extended, are twifted from
one or both ends, by liooks tq which they are at-
tached, and which, being turned round their
axes, twift the yarns in the mafs throngh their
whole extent, and form what the rope-makers
call a firand ; and fo many of thefe firands as
are requifite to form a rope, which are ufually
three, being joined at one end to the fame hook,
and this being turned the contrary way round to
Wl;,é;ty the hooks at that end were before, the three
p_arté @re thus twifted together, and form a rope ;
which is kept regular in its number of twifts,
proportiorate to its diameter and length, by a
movable block of wood, called a #p, with as
many grooves in it as there are ftrands. This top
is held from turning round by a crofs bar of iron,
or of wood, and prevented from advancing too
rapidly by pieces of rope, ufuaily called zails,
which are lapped round the rope that is making ;
and as, by the twifting of the yarns and of the
- ' rope,
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tope, the length becommes fhorter, the hooks td
which the firands are fafteried, (or that to whicli
the rope is faftened,) being fixed tipon an upright
frame, on a movable platform, commoly called
a fledge, advance forward accordingly:

This is the outline of the pracefs uftially pui-
fued in making what is called a fhroud-laid rope;
each firand of which confifts of a number of yarns
twifted together ; and if 4 cable or cable-laid rope
1s to be made, the common ptocefs is, to ftretcli
out fo many throud-laid ropes ds there are to be
ftrands in the cable, (ufually three,) and to pur-
fue the famie mannet, i forming them into oné
fope;, as in the preceding inftance.

In the principal method which I putfiie, thofd
parts that {eparately twift the firands and rope (if¥
place of being at the extreme ends of the rope
and ftrands, and approaching each other as the
rope thortens,) are at any determinate convenient
diftance.

The procefs of twiﬁ{ng, cohfetheﬁffy, ddeé
riot go forwird through the whele length at once,
but only in the intermediate fpace ; and, in this
inftance, my invention confifts in combining with
that circumftance a mode of twifting the rope
or cotd itfelf by an atbor or thaft, perforated or
open, through the whole; or a portion of its ex-
tent, and rcvolvin’g round its own axis; and, 4t
the fame time, twifting its feveral firands or

| B 2 parts
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parts by feparate arbors or fhafts, either per-
forated or otherwife ; each fhaft revolving round
its .own axis; and, by the aid of fuch other ma-
chinery as will be defcribed, performing not
{olely the operation of twifting the rope or cord,
but alfo that of coiling it up by the motion of
the machine.

The procefs of twifting the rope, and that of
coiling it up by the motion of the machine,
neceflarily keep pace with each other, and are
performed by the fame fhaft; or, the coiling
may, when more convenient, receive its motion
from any other part of the machine. Each firand
occupies another fhaft, revolving only round its
own axis, and containing, on one end of it, the
yarns or threads, wound upon a reel gr reels, or
in any other manner.

This relates to the making of fhroud-laid ropes;
and, in the making of cable-laid ropes, the dif-
ference confifts principally in giving the de-
feribed twifting-thafts contrary direétions to what
they had before, and different- proportionate ve-
locities ; and in coils of fhroud-laid rope being -
fubftituted for coils or reels of yarn, for the
forming of the ftrands.

On each of the fhafts that turn the ftrands,
thefe coils of rope are progreflively uncoiling ;
and, at the fhaft forming the rope, the other end
is progreflively coiling in fakes, or tiers of cable,

O
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on a rotative platform; eor, otherwife, round a
reel moving round with the axis, twifting the
rope or cable, but with a diftin¢t axis of motign;
or upon a reel that has the fame axis of motion
with the hollow tube or fhaft that twifts the rope ;
of each of which methods, one example is given
in the plans. Befides which, my invention in-
cludes, as a principle, every other method of
coiling up the rope or cord, or firand of a rope
or cord, progreflively, as it is made, by any mo-
tion from the machine or its moving power.”

My invention confifts alfo in making a firand
or cord, by treating each yarn or thread as a fe-
parate fﬁrand, in the manner already defcribed ;
and &onfequcntly having as many yarn thafts as
threads, all of which may be turned by a belt.

Left the principles I have defcribed, which ad-
mit of confiderable variety in the exccution,
thould not be fufficiently plain to enable any
mechanic to conftru&t a proper machine, T have
annexed plans of one of the methods of applica-
tion, both for fthroud and cable-laid ropes, of
which the following is an explanation.

In Fig. 1. (Plate I.) 4, is a table or piatform,
with or without, as occafion may require, {o
many ftanchions 2,5, as may be neceTiry to § fup-
port the requifite number of recls of vars ; each

BT

reel turmno round ltS own axis 5, as in [N in L'lf"S.

AL

5 of

1and 2; and all the yarn concentred at the head
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of the fhaft. The reels may alfo be placed i
any other convenient mannet, according to their
number ; and, if requifite; may be two or more
tiers in height,

Of thefe tables, there are to Be as niany as
there are defigned to be ftrarids in the rope =
thefe tables or platforms 1 call frand tablss ;
ind each of them is to be fixed on a hollow
thaft, capable of revolving round its own axis;
which thaft I call a ffrand-fbaft ot an upper-fhaft,
and which is thewn by D, in Figs. 1 and 3.

The yarns compofing a firand, or, in the cafe -
of cables, a ftrand itfelf, paﬁcs through this
fhaft; in which there is a tranfverfe opening of
fufficient width, which, in its beft form, will
be rather more than that of the longitudinal
orifice. In the tranfverfe opening, iz, bétween
d and d, are to be inferted two blocks, 4 and d,
(one on each ﬁde,) of hard wood, or any other
matter, with their oppofing faces, as cireumfiances
may require, either longitudinally grooved, or
flat, or concave, or otherwife ; fo as, when forced
together by fprings, as thewn in Fig. 1, or in
any other manner, or by wexghts, as in Fig. 3,
(Plate IL) or by any other means, they may fufhi-
ciently refift the paffage and twifting of the yarn
or firand. Thefe blocks fhould have their infide- .
faces rather bevelled towards the upper and lower
ends: I call them prefs-blocks or compreflors. Their

ule,
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ufe, in the making of fhroud-laid ropes, is prin-
cipally to give a rc:ﬁftance equal to the firefs
that would draw the fledge along, in the common
method of making ropes; and, in cable-laid
ropes, both to retard the paflage of the ftrands,
and prevent their turning round, and thus per-
form the part of the fledge itfelf, in the common
method, and of the hook on its face-board, or
upright frame.

Thofe purpofes, of holding the ftrand from
turning round in the ftrand-thaft, and giving
fufficient refiftance to its paflage through, T oc-
cafionally anfwer, by placing in the tranfverfe
oj:)cm;n'g two grooved roliers or theaves 4, 4, Fig.
4, with axes large enough to occafion fufficient
friction, and held together in the fame way as
the prefs-blocks: thefe I call the holding-rollers, .
becaufe of the office they are to perform. The
holding-rollers may either move round their own
fixed axes, or upon axes inferted through them, of
fufficient diameter to occafion the neceflary friction.

T alfo produce the effect of preventing the yarns
from twifting round in the ftrand-fhafts, by pla-
cing within, upon, or below each thaft, an at-
tached block of wood, or plate of metal, or other
fubftance, with a number of notches or grooves
round it, or perforated with a number of holes,
through each of which,one or any number of yarns
may be put: this implement I call = yarn-guide.

In
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In fmall ropes, the yarn-guide, the holding-
rollers, and preis-blocks, may be difpenfed with,
and a preflure applied according to Fig. 10,
(Plate IV.) or in any other manner, either upon
the yarn itfelf, or upon the rim of the reel; the
former being preferable only becaufe it affords an
uniform refiftance, notwithftanding the decmeafe
of the diameter of the yarn on the reel.

The prefs-blocks and rollers may alfo be dif-
penfed with, by a preffure upon the yarn or
firand, at its entrance into the hollow-fhaft, (or
any where in its paflage to it;) of which one ex-
ample, out of the variety that may be adopted, is
given in Figs. 11 and 12. '

In Fig. 11, the yarn is ftopped from going out
too faft, by a preflure applied it », which is far-
ther explained by Fig. 12, which thews the plan
of the table or frame fupporting the reel or
reels. a,a,a,a, are the feet of the ftanchions fuf-
taining the reel. %, one fide of the fhaft rifing
above the platform, over which the threads pafs,
as at #, in Fig. 11, and are duly comprefled by
the clofing of the bar & &, the forks of which pafs
wnder the ends of #, in the opening fhewn in
Fig. 11: this bar is brought to irs due preffure,
by connecting it with the end of the fpring s s,
and bringing it to its neceflary degree of tenfion. -
#, {hews the hole down the thaft, through which
the threads pafs. If the number of varns be very

fow,
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few, or divided into feveral parcels, it will be
neceflary to place, between the bar and th¢ part
it preffes againft, a kind of collar, (round the
thread or threads,) of coarfe woollen cloth, lea-
fher, felt, or other fubftance, which may alfo be
applied various ways in the longitudinal grooves
of the prefs-blocks, fo as to occafion an equable
* refiftance to the yarns in each groove. :

"Thefe methods may alfo be ufed for as many
individual yarns as form a ftrand ; and motion
may be given to any number of reels, by a belt
round the wheels g, g, Figs. 10 and 11.

It is perhaps barely neceflary to fay, that one
prefs-block, or one holding-roller, may be made
to anfwer the propofed end, by making the tranf-
verfe opcﬁing to pafs through only one fide of
the tube in the ftrand-fhafts of Figs. 1 and 33
and that the tables or frames containing the
reels, &c. may be placed or fixed to any part of
the ﬁrandﬁfhaft_é,_ and even on their bottom; in
which cafe, thefe fhafts need neither be perfo-
rated, nor open on one fide, as the firands or yarns
- would neither have to pafs through or- along
them, but only to be comprefled, o as to pre-
vent their either twifting, or pafling off fafter
than requifite. N i

The ftrand-thafts all turn uniformly the fame
way with each other, by means of an upright
thaft .C, and wheel 6, communicating with a
- VoL KX, : Cc wheel
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wheel ¢ on every ftrand-fhaft, as defcribed in
- Figs. 1 and 3, or by any other means. Thefe
fhafts are placed as clofe to each other as they
conveniently can; and the ftrands from the ends
of each are all concentred to a proper pbi‘nt,
and brought to a fixed unrevolving block of
wood, or other fubftante, of a conic or other
form, and with as many grooves, holes, notches,
or guides, as ftrands in the rope, to anfwer the
end of the top in the common method of laying
ropes, which end alfo may be produced by pul-
leys, fheaves, or any other guides. ,

This block 4, I call the Zaying-block. Between
it and the yarn-guide, the holding-rollers, or the
prefs-blocks, (according as they are ufed,) all the
Rrands receive their proper twift; and below it
(the fame as between the top and the fingle hook,
in the common method cf laying ropes) they
‘unite, and become a complete throud-laid or
common rope, by the turning ‘of the fhaft im-
mediately below the laying-block, wiz. E, which
I call the rope-fhaft or lower-/haft, and which, by
its apparatus, performs the part of the fingle
hook at the end of the rope, in the ufual method.

Between the rope-fhaft and the laying-block,
I occafionally place a fhort hollow cylinder of
wood, or metal, viz. 7, of the fize of the rope
to be made; the head of this may be trumpet-
mouthed, to reccive the lower end of the laying-

block.
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block. In this cylinder (which, for eafe of pla-
cing. may be compofed of two parts) the ﬁragds
firft unite, and become a rope. o
The rope-fhaft is perforated, or open in 1ts
upper part, and has no‘prefs-blocks or holding-
rollers to retard the progrefs of the rope, but, on
the contrary, a pair of fheaves or wheels moving
cafily on their axes, to admit the rope a free paf-
fage, and, at the fame time, compel it to twift
equally round with the fhaft. Thefe fheaves or
wheels, which ought, like the holding-rollers, to
be grooved in fuch a manner as to hold the rope
from turning fideways, I call the rwifing-/beaves.
Between thefe and the hollow cylinder, I occa-
. fibnally ihferf, .in the head of the rope-fhaft, hol-
“low tubes of metal, or other fubftance, fuited to
the fize of the rope,'whi.ch [ call gange-tubes. When
proper gauge-tubes fill up the {pace between the
cylinder and the twifting-theaves, the latter may
‘be forced round, by the action of the rope pufh-
ing fram the laying-block, in the fame manner
as the top in the common method is forced on-
wards, notwithftanding the great refiftance made
by the tails or tail-ropes. But, in other inftances,
* thefe twifting-theaves may receive fuch a pro=
greflive motion as, in every revolution of the
rope-fhaft, (which makes one turn of the rope,)
the graove of the fheave fhall move fuch a {pace
as may be equivalent to the length of rope that is

C2 defigned
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deﬁgnedvto be made by every turn, which will
be in proportion to its diameter; and alfo ac-
cordingly as the rope is defigned to have more or
lefs twift, or, in the ufual phrafe, be lung or
thort laid. A method of performing this will be
Teen by Fig. 3, and is deferibed in the ex plana-
tion of the rope-fhaft of that plan, and its appem
dages. The rope, from below thefe twifting-
theaves, pafles out {o far made, and, amongft
other methods, is difpofed of in the following
ways. If not too unwieldy, I coil it up on a reel,
as at m, in the rope-thaft E of Fig. 1, which is
more particularly deferibed in Figs. 4 and 3,
(Plate IIL.) and in their explanation; where it is
thewn, that ropes of difierent fizes may be nrade
to coil up on the reel, {o clofely as to uqmre ty-
ing up only, and thus fuperfede the nece ity of
any farther operation.
For the making of all ropes thus cojl led upon
a reel, either weights or {prings may be made ufe
of to tighten the twifiing-fheaves, and the plefs-
‘blocks or holding- xoilmb, and c%fumcmly the
pofition of the fhafts may be in any direction at
will, whether horizontal, vertical, or oblique,
the axes all pointing the fame way, or nearly fo;
the beft pofition being for the firand-thafts to
concentre a little towards the head of the rope-
thaft. The ftrand-fhafts and tables may either
frand round cne common centre, as in Fig. a2,
which
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which will in general be the moft conv?nient. for
ropes ; or. they may ftand fide by fide, in a right
line, or with fuch a degree of curvature as may
accord with the number of fets that may be
moved by one great wheel or belt ; which latter
mode will be the moft convenient for fmall lines
and cords, and-alfo for fmall ropes. 'T'he ropes
that are too large to coil upon a reel, I coil upon
a rotative platform, as in Fig. 3. FF, which is
fully defcribed 1n the explanation of the rope-thaft
of that figure, and its appendages.

The outlines of making throud-laid ropes being
now made apparent, there remains to be fhewn
the_‘proéefg for making cables or ropes of that
defctiption. It confifts, as above, in ftrand-
Jhafts and a rope-thaft ; the principal difference
be\ing, that they are to move contrary ways to
what they did before, and make a fimilar, or
nearly fimilar, number of revolutions, in place
-of the confiderable difparity of twifts that are
requifite for the ftrands of the rope itfelf, when
laid as a throud. This difparity admits of variety,
from the canfes I thall afterwards mention; but,
for the purpofe of explanation, I fhall at prefent
aflume it at two to one in three-ftrand ropes,
(which is nearly the average,) and then the pro-
‘portionate revolutions of the rope and ftrand-
thafts thould be three to one, becaule every revo-
lution of the rope-thaft takes ort one twift from
the ftrands,

L
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If the yarns be fo hard twifted as to have more
than their due proportion of counterbalance to
the untwifting tendency of the firands, then the
proportionate twifts of the rope may generally be
lefs than I have frated ; but, if the yarns be unable
to refift the untwifting of the ftrand, or even be
twifted the fame way as the firand, which fre-
quently is the cafe in common ropes of a {mall
number of yarns, then the twifts of the ropes to
thofe of the ftrands fhould be more than I have
ftated : what they precifely fhould be, can be no
objeét of this patent; and I only obferve, that a
fmall deviation, on either fide of the proportion-
ate number of turns of the rope, will be attended
with no inconvenience but what will be remedied
on 1its being firetched and ufed a fhort time,
when it will affume that propottionate . twift
which will balance the c.ountcraé‘ting power of
the ftrand.

From thefe circumiftances it follows, that cable-
laid ropes muft either be made on feparate ma-
chinery, or the fhafts muft affume contrary turns,
and different proportions, to what they had be-
fore ; means of déing which will be deferibed in
the explanation of the rope-fhaft of Fig. 1.

If the cable-laid rope be {mall, fo that its
firands were made upon reels, as at w, in the
rope thaft of Fig. 1, then thefe reels, as they
gome from the rope-fhaft, may be fixed upon

ftanchions,
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ftanchions, as the yarn-reels at ¢, ¢, 00 the ftrand-
tables of Figs. r and 2 ; or, as muft be the cafe

in large ropes, they may be laid on the upper
tables in coils, as at ¢, on the firand-table of
Fig. 3, and their ends paffed through the ftrand-
fhafts, and united below the laying-block, and
brought down between the twifting theaves n, 2 :
a fhort piece of rope being then attached to their
ends, and brought out of the opening below the
fheaves, and paffed over the coiling~wheel p, and
made faft to the coiling-ftage F F, fo as to draw
it round, the whole procefs will go on as de-
feribed in the explanation of the rope-fhaft of
bBg.3 | '

- Acgording ‘to ‘my invention, when the rope is
drawn forwar:d‘ by the twifting-theaves, or other
ameans, the top or laying-block and its appen-
dages may be difpenfed with; becaufe, at fome
given point, according to the proportionate twifts
of the threads or ftrands to thofe of the cord or
fope, the rope and its firands, or the cord or line
ard its threads, will balance themfelves. If the
ftrand or yarn. fhafts be fet {o as to form a wide
angle with the head of the lower-fhaft, the point
of janétion will be at the head of that fhaft ; but,
of the ftrand-fhafts form an acute angle from
their fe;t to the head of the lower-fhaft, then the
point of concentration will be above the head of
the latter; and no very material inconvenience
' will
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taining the feparate ftrands or threads be quite
equal; but, if otherwife, the rope or cord will
appear with a ftrand higher or lower than the
reft, accordingly as it may be longer or fhorter,
by receiving too little or too much refiftance in
paffing from its fhaft; which refiftance may be
regulated, on ftopping the machine, by flacken-
ing or tightening the {prings thewn in the upper
thaft of Fig. 1, or by moving inwards or out-
wards the weights upon the levers, as fhewn in
the upper-thaft of Fig. 3; and may alfo, if
thought neceffary, be regulated, during the going

will even. then arife, provided the preflurc .e-

of the machine, by occafional preflure applied on
a collar conneéted with the lever, and capaple
of {liding up or down any proper part of the thaft.

What I have called fhafts, are, under this de-
nomination, principally applicable to the manu-
facturing of rope; and, when fuited to the making
of cord, they will be more properly denominated
fpindles, which of ccurfe muft be underftocd
through the whole defcripti(m ; and, what I have
called upper and lower thafts, will, in the applica-
tion to cord, be upper and lower {pindles,

In the lowef-fpindles, and even in the lowera
fhafts for {mall ropes, there will be no necefiity
for any part of them being perforated, or open,
‘provided the fpindle or’ fhaft be retained in its
pofition, by collars below the reel en which the
cord or rope winds up as it is made,

My
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My invention likewife confifts in making the
firands feparately, in the following manner : that is’
to fay, I coil or wind up the yarn requifite for a
firand on one reel, or any number of reels or bob-
bins, and fix the reel, or reels or bobbins, on a
pin or axis, or pins or‘axes, round or with which,
it or they will revolve, as drawn off.  The yarns
are then twifted together, and drawn forward by
a rewolvmg thaft, fimilar to E in Fig. 1 or 3,
placed in any requifite pofition, (to which fhaft
the reels are not fixed :) the yarns are thus made
info a ftrand, which is coiled up, during the pro-
cefs of:making, in the modes herein defcribed, or
in;any‘ot"hcr manner, fo as to admit of the re-
volution' of the axis or fhaft making the firand ;
which, when thus made, may either be treated
fimilar to a cable-ftrand, as already defcribed, :or
it may, with other ftrands, be laid in a common
rope ground, or after the common method, as
may alfo the ftrands made by any other of my
procefies, my method being te complete the rope
after any of thofe ways, according to circum-
ftances. In this method, of makm"r the ftrand
by drawing the yarns or threads from off feparate
reels, that are not fixed to the revolving axis,
or fhaft that twifts the threads together into a
ftrand, T regulate the coming fo.ward or making
of the firand, by apparatus fixed to, or connedted
with, the fhaft, either in a gnanner fimilar to

Vor, IX. D

what
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what is explained in the defcription of the fhaft
and apparatus for twifting the ftrands into a rope,
or in any other way. I alfo place above, or lead-
ing to, the head of the fhaft, a yarn-guide, to
feparate the yarns to any extent deemed neccflary,
likewife to enable them to come off in greater or
lefs quantity, as required by the part of the
ftrand they fall into. I regulate the refiftance
to their coming forward, to any éxtent wanted
to give fufficient compatnefs to the ftrand, and,
at the fame time, not prevent the yarns from any
reel, or number of reels, from coming forward as
required ; for this purpofe, that refiftance may
either be placed on the reels themfelves, of 4n
any manner that feparates or divides the whole
‘mafs of yarns, or in any other way that allows. one
or more yarns to flip or come forward " indepen-
dently of the reft.

By the method previoufly defcribed for ma-
king a complete rope at one operation, I, during
the act of making the firands, unite them into a
rope, by means of what I there call a rope-thaft,
in which they are all concentred, and receive the
twift which forms them into a rope : but I alfo oc-
cafionally omit the concentring of them, and the
fubfequent part of the operation, during the making
of the ftrand or ftrands, and, in place of twifting
them into a rope, I only draw the ftrand forward,
as made, and coil it or them in any manner what-

foever :
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foever; they, in this inftance, having no rota-
tive motion. The apparatus for drawing forward
is not fixed to the revolving-fhaft, containing the
reel or reels, and other neceflary appendages, but
may be permanent, and receive its motion in any
proportion whatever to therevolutions or twifts
given to the ftrand by that fhaft.

The principles of making the ftrandin thefe
two different ways are obvioufly portions of the
pxoéefs that would, as has- been defcribed, ‘make
the whole rope at one operation ; and thofe two
methods of making the ftrand, independently of
iaking the complete rope, are reducible to the
following principle ; that, in making a firand fim-
ply, one end only need to be twifted, and the
other held from turning, but that both be per-
mitted to pafs forward, and progreffively change
place; and that the yarns be, if deemed necel-
fary, fo regulated as to come off their reels in
fuch a manner as the part of the firand they come
into may require.

There is alfo-a third method of making a
ftrand, compounded of the two preceding, which
may be followed, viz. that of ufing two revolving
~ fhafts in place of one; the reels being placed
on one of them, and the firand coiling upon the
other: thefe two fhafts ought to turn in contrary
directions to each other, in place of going -the
fame way about, as they do in making the ftrands
and rope at the fame procefs.

D2 The



20 Patent for making

The making of an individual ftrand is particu-
larly ufeful, when the rope-machine, explained in
Figs. 1 and 2, is not fufficiently lirge to make
the rope required; under which, or in any other
predicament, I occafionally fix the requifite num-
ber of reels on the ftrand-tables, thewn In Fig. 2,
and, pafling the yarns through the upper-thafts,
in the fame manner as if a rope were going to be
made, I unite them at the head of the lower- _
thaft E; and then, in place of the fixed 13}1%—
block 4, which is ufed in the making of ropes, I
fix a yarn-guide, with any number of g?ogwes or
openings, fuited to the number of yarns, or any
divifion yof that number, and then the procefs
goes forward as in the making of a rope, with
this difference, that the upper tables ftand fiill :
-this method differing in nothing, from one of
thofe afore-defcribed, but in the faving of the
diftinét apparatus that would be requifite, to re-
ft the pafling off of the yarns, and to give the
neceflary hardening or compaétnefs to the firand.

Befides thefe methods of feparately making
ftrands in fuch a manner as to give every yarn,
or determinate number of varns, their fair bearing
in the firand, {0 as to give it a degree of ftrength
unattainable by the common procefs, I have in-
vented a further method, which requires little
more apparatus than is ufed in common roperies
~ or laying-grounds, viz. at the head of the ropery,

or
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or in any other part, I fix, upon pins, {o many
reels as will contain all the yarns requifite for a
ftrand, or the given number of ftrands determined
to be made at one time, each reel containing one
or more yarnis; then, in the inftance of making
three ftrands, I fix to three different hooks, on
the breaft or fore-board of a fledge, fo many yarns,
feparately concentring to each other, as are re-
quifite ; the yarns being previoufly paffed t!lrough
the openings-of three feparate fixed tops or yarn-
guides, one oppofite to, or correfpondent with,
each hook. Before, or on the face of each top, to-
wards the fledge, there may or may not be fixed
a cylinder, fuch as I have defcribed below the
laying-block at the head of the rope-fhaft. The_
yasns are then to be prevented from paffing too
eafily off their reels, either by a preflure on the
reels themielves, or on the yarns, in their paffage
0, or upon, their feparate tops, or in any man-
ger.that will permit them to come off as wanted.
The men are then to heave upon, or turn
round, . the hooks of the fledge in the ufual way ;
and the only remaining difference confifts in the
fledge being drawn progreffively backward, as
the firand is making,: until the whole, or any de-
terminate length of ftrand be made, "The procefs
of drawing backward may be done various ways ;
amongft others, by a rope to a capftan, moved
either by a horfe or men, according to the

ﬁi_'ength
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ftrength requifite, which will not be éqnﬁderable,
on account of the flownefs of the motion of the
fledge, which, although called technically by this
name, I propofe to move on wheels. Tht ftrands
being now made, and all joined at one end by a
fingle hook, the wheels of this fledge may either
be locked, and itfelf laden with a proper weight,
or it may have attached to it a common fledge,
with its requifite load, and then the completion of
the rope may go forward in the ufual way.

By the defcribed procefs of drawing the-fledge
backward, and by a fingle hook on the fore- -
board of the fledge, and a fixed top, or any
thing equivalent to it, a rope may be made, du-
ring the procefs of making the firands, after that
manner which I have defcribed as admitting the
ftrands to be coiled up in any manner whatever.
The other method 1s, to wind up thefe ftrands
during their making, and afterwards to ftretch
them on the rope-ground, previoufly to the com-
mencement of forming them into a rope, and 1n
this manner one large ftrand-machine would be
fufficient.

I fhall here obferve, that, in place of reels of
yarn, I occafionally fubftitute balls of yarn in
canifters, or other veflels in which they may
unwind.

The defcribed fhafts, machinery, and appara-
tus, are not limited to the form or pofition of

which
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* which I have given, or fhall give, defcriptions,
but obvioufly admit of great variety; and .they
may receive their motion from fteam-engines,
from water, from -wind, or from the power of
animals, which may communicate the refpective
dire@ion and velocity to the feparate parts, by
means of upright and lying fhafts with cog-wheels,
or by belts or chains, or any other methods prac-
tifed by mill-wrights or others; my inventiOn‘ not
confifting in any particular or limited mode of
g'ivirig,‘motion to the machine, but in all or any of
the following things, viz. the application of a fixed
unrevolving top or laying-block, of perforated or
open,firahd-fhafts, and of a rope-fhaft; and inthe
ufe of-hollow tubes or cylinders at the lower end of
the top, ‘and of gauge-tubes; and in ufing prefs-
blocks or rollers, and fheaves or wheels prefled
againft the firand, or the rope, by weights, or
by, {prings, or any thing elaftic or otherwife ; the
giving any determinate regular motion to the
firand, or the rope, or cord or line, fo as to
"g‘iye,lit any numbc‘r‘ of turns that may be defired
in‘a given length; and in coiling up the ftrand,
rope, cord or line, in any way, during the pro-
ccﬁs of making it, by means of any machinery
conpected with that employed in making the
ftrand, rope, cord or line, or with its moving-
power; allo in giving the contrary and differ-
ently propottioned motion to the fame machine,

{o
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fo as to adapt it cither to fhroud-laid or cable-
laid ropes or lines; and in fuch other particulars
as will be more clearly defcribed in the following
explanations, or have been previoufly noticed, in
which I include the placing of more reels or
balls than one upon any fingle fhaft, or revolving
platform, ufed in the making of the ftrand of a
rope. )

In fine, my invention goes to the deferibed
methiods or principles of twifting or laying ; and
(as a conftituent part in the procefs of making,)
that of coiling or winding up i’crands ropes, and
cords or lines. ‘

And I likewife claim, as my invention, the
application of rollers, which I call regulating-
rollers, to the manufaCturing of twine made. of
hemp, flax, or tow, the ufe of which rollers is
- to give any determinate number of twifts, in any
given length of twine ; for which purpofe, they
are to be intervening between the reels contain-
ing the feparate threads of which the twine ig
compofed ; and the {pindles making the twine,
which (like the fpindles uyf>d in the making of
thread) muft have belonging to each a flyer and
a bobbin, the former twiﬁing, and the latter reel-
ing up, the twine as it is made; which it may
do by its refiftance. to motion, from the friGion
of weights drawing or prefling againft it, or other”
fimilar caufes, and, by the effe& of that friction,

1t
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it would draw the threads from off their reels,
but it would be in a manner materially irregular,
without conftant attention in increafing the
- weights, as the twine increafed in thicknefs on its
“reel or bobbin. The ufe of the regulating-rollers
therefore is, that the feparate threads fhall pafs
from their reels between rollers that have fome
given determinate motion to any number of turns
in the fpindle, and confequently be delivered
- ‘precifely as wanted ; for inftance, if the twine-be
.to have fifty turns in the length of one foot, then
 the faces of the rollers, between which the threads
pafs, muft move one foot during fifty revolutions
of the fpindle; the mode of giving which pro-
portionate ‘velocity is unneceffary to be explained,
%5 being known to every mechanic.

The reels containing the feparate threads com-
pofing the twine are put upon pins, or other
axes, round or with which they feparately turn,
as required, to unwind. Their pofition is fixed,
and their threads lead off to a conduor or open-~
mg, to guide them to the rollers ; between which
and the fpmdle, they receive their twift, and are
formed into twine, I alfo claim, as my inven-
tion, the ufe of the regulating-rollers for the ma-
nufacturing of worfted, and likewife of cotton,
yarns or threads; of any denommatxon, compofed
of more than one thread.

, ~VoL. X, B Ex-
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Explanation and Defcription of the Corring-
REEL in Figs. 1, 4, and 3.

(See Plate I. and III.)

For ropes not exceeding four inches girt, (or
as much more or lefs as may be found convenient,)
I propofe the lower fhaft to be as in Fig. 1, where
the two fides are {pread out fo as to receive a
teel, which may receive its motion in the follow-
ing manner, '

On the end of the axis of one of the twifting
theaves n, (Fig. 1.) may be affixed a pulley-wheel o,
of the fame diameter ; which, by means of a belt,
may communicate with another pulley-wheel p, on
the end of the axis of the reel on which the rope
1s to wind, and of the diameter of the part on
which the répe begins to wind ; confequently, as
the twifting-fheaves move with the fame velocity
as the rope 1s laid, it will be capable of winding:
it up in the beginning; and, as the rope increafes
the thicknefs of the reel, the belt muft flip in the
proportion  of that increafe; or otherwife the
pulley p, at the end of the axis of the reel, may
be compofed of two concentric wheels ; the one
fo much lefs than the other, as to afford only a

proper degree of friction to lay the rope tight on
the reel. :

If
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1f wanted to wind regularly upon the reel, fo as
to fuperfede the neceflity of coiling it again, the
rope muft pafs through a collar, as at 4, Fig. 53
and be guidéd from fide to fide, as each layer
is completed, moving the width or diameter of
the rope on every revolution of the reel; which -
may be effeted in the following manner, as I
thall exemplify in the coiling of a four-inch rope.
b, in Fig. 5, is an iron bar, pafling through
the two fides of the frame holding the reel of the
rope-fhaft of Fig. 1. The end # is {quare, flat,
or angular, and pafles through a fuitable hole,
to prevent it from turning: the end ¢ is a conti-
nuous {crew, with its threads fo far diftant, that
one wevolution of the nut d, Figs. 4 and 35, or
fome proportionate revolution of it, fhall move
the collar ¢ the precife diameter of the rope;
then, if the reel be fuited to take 12 turns of a
four-inch rope on the length of its axis, the fol-
lowing explanation will be fufficient.
One revolution of the nut 4, (which contains
a female fcrew,) moving the collar  one diameter
- of the rope, and 12 diameters being equal to the
length of the reel, the nut muft reverfe 1ts mo-
tion at every 12 revolutions ; then, if the nut 4
have eight teeth, and be in geer with the wheel e,
of 32 teeth, which is on the fame arbor with
the pinion 4, the latter will meke one revolution,
whilft the nut d makes four. The two wheels f

E » : and
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and g are conftantly in geer with each other, and
turn contrary ways; and, befides the teeth work--
ing into each other, and with the pinion 4, they
have, on the fame axis with them, two half-wheels,
(fhaded black in the plan,) each of which have
24 teeth, that alternately work into the pinion £,
of 8 teeth, and thus, giving three revolutions
to it, give 12 to the nut ¢, which is the num-
ber required. It may be neceffary to notice,
that the wheels termed half-wheels, muft be fo
much lefs than femicircles, as to prevent the pof-
fibility of both being in contact with the pinion
at the fame time.

From what has been faid, it follows, that the
wheel g only makes one revolution, during the
time that the collar 2 moves backwards and for-
wards, and lays two complete layers of rope on
the reel; which, in the prefent inflance of a
four-inch rope, requires 24 revolutions of the
reel, which, by the little pinion /, on the end of
Its axis, gives motion to the whole. If this pinion
I have 16 teeth, and the wheel % four times as
many, then the pinion 4, on the fame arbor,
having 8 teeth, and the wheels g and f 48
teeth each, the latter muft make only one re-
volution for 24 of the rope reel, which, in the
prefent inftance, is the number required.

If the rope, in place of four inches girt, thould
enly be three inches and three quarters, then, in

place
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place of the pinion I being of 16 teeth, ar?other of
14 teeth is inferted on the end of the axis of the
reel; and thus any rope, down to an inch and a
half, or a pinion of 6 teeth, may, by the fame
machinery, be clofely coiled on the reel. In
leffer ropes, lighter machinery may be ufed, and
all the proportions of recling be obtained, in a
manner fimilar to that above defcribed. m, isa
fcrew, raifing or deprefling a collar in which the
axis of the reel and the pinion / turns; fo that,
be the diameter of the latter increafed or reduced,
it may ftill be in geer with the wheel %.

Explariafion of the Rore-Suart of Fig. 3, with
its Appendages, &c. Figs. 6, 7, and 8.

(See Plates II, III, and IV.)

E. The rope-fhaft. :
nn.. The twifting-fheaves ; one of which (be-
ing confined in its pofition) receives its pro-
greffive motion from the endlefs fcrew o, on the
‘axis .of the fmall wheel r, which receives its
motion. by revolving againft a fixed or ftationary.
concave wheel ss, '
Different velocities may be given to the twift-
ing-fheaves, by having fheaves proportioned - to
the different ropes, as to the number of teeth
in their periphery ; having the greater number for
the
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the {fmaller ropes, ‘and ferew-wheels of a corre-
fpon-dent imterval of thread, to fix upon the axis
of the wheel ». I fhall exemplify this in the in-
france of a 16-inch cable, which ought, if very
hard Iaid, to come forward a foot, or & little
more or lefs, in every revolation, and 16 inches, -
if rather flack laid.
 Let the general proportion ef the little wheel
be 7y of the fixed concave wheel 55, which it
works within, and the teeth of the twifting-fheave
as much more than an inch in their pitch, as the
extremity of the fheave is beyond its griping
point, then each revolution of the cable-fhaft
muft lay 2 foot of rope, and fo proportionately in
all fmaller ropes, reducing the pitch or fpace be-
tween the teeth accordingly, viz. by increafing
their number; and, in ropes of equal fize, de-
creafing their number, if defigned to be flacker
laid. In the “nmking of {mall lines or cords,
both thefe wheels may be difpenfed with; as the
twifting-fheaves may then bear fuch a proportion
to the diameter of the line or cord, that one tooth
of that fheave may be equal to the length of line
or cord made by one revolution of the lower fhaft
or {pindle; and, confequently, a fixed wheel,
containing an endlefs fcrew of one thread, equal
to the {pace {and vacancy) of a tooth, or to the
pizéh of the tceth of the fheave-wheel, will anfwer
the purpofe required. The wheel ¢, from which
: the
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the twifting-fheaves ultimately receive th_éi.r ch—'
. tion, is not neceflarily concave, or fixed in this
pofition. It may be placed at the foot of the
thaft; and the axis containing the endlefs {crew o,
may be horizontal, or in any other pofition. The
-twifting-ftheaves may alfo, 1f neceflary, be each
of them driven by a feparate {crew; or one may
drive the other, by a cog-wheel on cach: they
likewife are not confined, either as to the place
ori the fhaft, or relative pofition to each other.
FF. The cable ftage, fupported on rollers, and
.cut through, to fhew the tiers and fakes of the
cable, ‘
G.. The cable, pafling out of the fide of the
‘table-thaft, and over the coiling-wheel p, which,
by means of the iron fhank #, is drawn in and
out, {o as to lay on the fakes or diffcrent turns of
the cable, one within or without the other, as it
winds in or out, after finithing every tier or layer
of rope. In this inftance, the utmoft diameter of
the cable ftage is 16 feet, and the innermoft part
(of Wwhere it is propofed to coil) 8 feet: ¢l
in a 16-inch cable, will admit of ni
a tier, and the mean length of cach fake will be
little above 6 fathoms, and of the whole tier
about 56 fathoms ; confequently, the coiling-
wheel p muft move inwards or outwards four feet
in the time (or in lefs time) that 56 fathonts of
cable are laying ; which, according to the flandard

4 of
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of hard twilting already affumed, would be
done in 336 revolutions of the cable-fhaft; that
1s, 1t would move one inch in feven revolutions.
Moving inwards or outwards, in lefs time, will be
attended with no further inconvenience than lea-
ving a fpace betwcen the fakes, and fooner com-
pleting a tier.  As the length of the fake increafes
or decreafes, the wheel p ought to be moved
Alower or fafter inwards and outwards; but this
would be attended with unneceffary complication
of machinery, and thercfore the medium motion
may be fufficient, as it will only occafion the
cable to incline a little inwards or outwards.

One mode, out of many, of giving this mo-
tion, is ds follows : the thank # may be formed
as a {crew, for the neceffary length, and have the
{pace of a revolution of thread to be half an inch,
and pafs through a nut #, containing a female
fcrew; then, in the inftance of a 16-inch cable,
“the nut would have to make two revolutions, in a
period not exceeding feven turns of the cable-
thaft, but fay in fix turns; then, let there be
two fmall wheels v v, Fig. 6, each with an
endlefs fcrew e, or ¥ upon its axis, and the
wheels of the fame diameter as the wheel y, on the
foot of the axis of the wheel r, Fig. 3, and con-
nected with the fame wheel y, Fig. 6, confe-
-quently performing fimilar revolutions, Thefe
wheels v v muft be on a frame, capable of moving

a thart
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a thort fpace in the curved dotted line w x,
whofe centre is in the axis of the wheel y, there-
foré never lofing their connetion with it; and,
accordingly as the fhank # is to move inwards
or outwards, the endlefs {crew w, or the endlefs
{crew x, is to be acting on the nut %, which nut is
to be {fupplied with different numbers of teeth, and
finenefs of pitch, capable of being eafily affixed
and taken off ; as alfo muft the axes of the wheels
.v v be fupplied with endlefs fcrews of corre-
" fpondent {pace of thread. The nut wheel #, in the
inftance in queftion, having to make one revolu-
tion in three turns, and the wheel r making 36
fevolutions in that time, it follows, that the nut-
wheel fheuld have 36 teeth. In a cable of half
the fize, to coil it clofe, it thould have twice the
number of teeth; but, as no material inconveni-
ence will arife from its loofe coiling, the fame
wheels and fcrews may be difpenfed with. As to
the change of motion, I propofe to give it in the
fallowing, -or any other manner, viz. that when
the coiling-wheel 2 has proceeded to its extremi-
ties, either inwards or ‘outwards, its axis g thall
then fetin motion what in fteam-engines is ufually
called a fpanner; which, being conneéted with the
frame fupporting the wheels w v, fhall put the
{crew on the axis of one wheel out of geerfwith
the nut #, and throw the other in, {o as to give

the contrary motion. Alfo all, or part, of this.
Vor, IX. F

machinery .
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machinery may be difpenfed with, becaufe, in
large cables, the ftage will move fo flowly that
men may ftand in it to coil them away, as in a
thip’s cable-ftage. 4

By means of the rollers, or by wheels affixed to
the coiling-ftage, it will move fufficiently eafy.
Some refiftance to motion is neceffary, that it
may recede as the rope advances.

If 60 fathomis of 16-inch cable be made-in one
hour, the rope-fhaft, according to the above pre-
mifes, need only make 6 revolutions in a minute,
and, if not hard twifted, only 3 turns, or as low
as 41.

Smaller ropes, to be laid in the fame time, muft
make a number of revolutions inverfely as their
fizes.

In Fig. 1, a method of giving motion to the
firand-thafts and rope-fhaft is thewn, adapted to
the contrary and different motions of fhroud and.
 cable-laid ropes. In this inftance, A, reprefents
(in fection) a fhaft that may give motion to as
many fets of machinery as requifite. 1, is a cog-
ged face-wheel on the lying-fhaft, working into
the {pur-wheel 2 ; which, by a fmall movemenpt,
muft be capable of being difengaged from the
wheel 1, and be put into geer with another wheel,
(on the fame lying-fhaft A,) fimilar to the wheel 1,
and with cogs .oppofite to it, fo as to move the
fpur-wheel 2 the contrary way round.

The
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The double bevel-wheel 3, is on the fame axis
v.vith 2, and works on one face into the wheel 4,
‘on the upright fhaft B; and, on the other face,
the oppofite fide of the wheel works into the be-
yel-wheel 5, on the fhaft C: therefore the fhafts
B and C move the fame way round.

' The wheels 4 and 6; being of equal diameters,
and beth faces of the wheel 3 being alike, it fol-
lows, that the fhafts B and C muft move withr an
equal number of revolutions. As the wheel 6,
o.nv the fhaft C, works into the wheel g, at the
foot; of each firand-fhaft, and is of the {fame ia-
meter with them; 'and as the wheel 7, on the
fhaft B, works into the wheel 8, on the rope-
{haft; “and is but % of its diameter; it follows,
that their revolutions will bear the fame propor-
tion with each other, as that which has been men-
tioned to be nearly the medium in throud-laid
fopes. Any other proportion, at the option of

v@lc manufacturer, mnay be obtained as eafily.
.+ To.adapt the fame machinery for making a
ehble-laid rope, the fthafts, in the firf inftance,
_muft all move the contrary way, This is effected
by difengaging the wheel 2 from the wheel 1,
and putting it into geer with the oppofite face-
wheel, already defcribed. The remaining part is,
to make the revolutions of the firand-fhaft and
rope-thaft equal. This will be obtained by low-
ering the wheel 7 fo much, dewn the fhaft B, as
' F. to
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to difengage it from the wheel 8, and bring the
wheel g into geer with 10; which, being of equal
diameters, and having the fame proportions to
each other as the wheel 6 has to thofe on the foot
of each ftrand-fhaft, will confequently give equal
revolutions to the ftrand-fhafts and rope -thaft ;
which, combined with the contrary motion to
what they had, is all that is requifite toform ca-
ble-laid ropes with the {fame machinery.

‘In Fig. 3, a cable motion only 1s thewn; and
the fpur-wheels of the fhafts B and C are only
half the diameter of the wheels of the ftrand-
fhafts and rope-fhaft that they work into; and
they, of courfe, move with revolutions equal to
each other, 4s in the preceding inftance.

“If found néceflary to give different proportio-
nate revolutions to the firand and rope fhafts, in
making throud-laid ‘ropes of a greater or lefs
number of yarns, the difparity will be trivial ;
and the effect defired may eafily be produced, by
having the wheel 47 to take off, in two or more
parts, and fubftituting in its place another wheel,
of greater or lefs diameter, which will be
brought into geer with the wheel 8, by thifring
the foot of the thaft B a httle inwards or outs
wards, ' ~
Fig. 6,is a horizontal plan, on an enlarged {cale,
of the coiling-wheel, with ‘its’ fuppnrting rails,
and machmery for reverfe of motion, which are

: ' fhewn
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fhewn in elevation in Fig. 3. Figs. 7 and 8, are
alfo on an enlarged fcale. The former of them
fhews the above apparatus in elevation, fimilar to
Fig. 3, and the latter is likewife in élevation, but
tranfverfely to Figs. 3 and 7. The following let-
 ters of reference are common to all thofe figures,
{o far as they are to be found in any of them ;
viz. E, the rope-thaft, through which pafles #,
the fhank of the coiling-wheel . 2, 2, are the rails
on which the coiling-wheel is fupported, by the
trucks or rollers a1, a1. a2, isa forked bar of
tron, faftened at one end by a pin to the bar a 3,
which moves on a centre at # 4, and is charged
with a fufficient weight, at its head, to force the
endlefs {crew @ into geer with the nut #, when
affuming its prefent pofition; or to force the
fcrew « into geer with #, when acquiring the po-
fition of the dotted line, as atz §. 26, is an
upright bar, with a pin through it, to fupport
the bar 4 = at fuch height as that it will not reft
againft ¢, the axis of the coiling-wheel. I fhall
‘here obferve, that the lower limb of the bar 4 2
" may be difpenfed with. 47 and 48, are move-
able flides, to be fixed fo far thort of the inner-
moft and outermoft range of the coxllng wheel as
nearly the length of the opening in the bar 4 g,
which paffes over 4 1, a thank conneéted with the
moveable frame of the wheels v, v

According
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According to the pofition of the bar 4 3, the
coiling-wheel muft be moving outwards: when
g arrives at @ 77, it will carry forward with it the
bar 4 2, until it brings the foot of the bar 4 3
paft the perpendicular under the centre 4 4, and
the eppofite end of the groove on 4 g néar to the
thank & 1; at which time, the weight on the head
of 4 3, preponderating the contrary,way to its
former pofition, begins to affume that of the dot-
ted line a 5, and confequently carries along with
it the fhank & 1; which, difengaging the endlefs
{erew @, and putting the endlefs fcrew x into
geer with the nutu, gives the contrary motion
required.

Exrrawarion or Fig. 9. (See Plate IV.)

The principle of coiling the rope here is nearly
the fame as in the coiling-ftage; the reel making
fo many revolutions lefs than the rope-fhaft as
there are coils of the rope upon it; the differ-
ence chiefly confifis in this ‘mode admitting the
fhafts to be horizontal, if that pofition fhould be
deemed eligible.  To enable the rope to be coiled
mn a fufficiently fmall {pace, it is neceffary, that
either the pulley-wheel @ thould move inwards
and outwards, as in the plan for the coiling-ftage,
or that the reel (or wheel on which the rope 1s to
be wound) thould change its relative pofition with

the
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the wheel 2, by fhifting its place on the axis of
the fopeﬁﬂiaft; the latter of which may be done
various ways, and, amongft others, by the fol-
Towing method ; viz. the onter rim of the wheel
5% thould move through the notch of a move-
able block ¢, that travels backwards and forwards,
for a fpace nearly equal to the length of the axis
of the reel. This block ¢ fhould have fuch a
comprefure upon the rim of the wheel 4 &, as to
be equal-to the pulling it round, as the twifting
fheaves give out the rope; and it may be moved
Backwards and forwards by a erank 4; the crank
being rather fhotter than half the length of the
axis of the colling-reel, becaufe of its flower mo-
tion towards each extteme. The wheel ¢, upon
the fame arbor with the crank, thould move with
different velocities, according to the thicknefs of
the rope to be coiled up; which (as it mutt re-
ceive its flow motion by the intervention of other
wheels, te which a belt may be applied in the ra-
pnd prit of the m@vtmént) may ‘be done by
hating ‘grium-wheels of different diameters; and
éﬁﬁféqaénﬂy any v‘eloc’iity may be -given » propor-
tionate to the fize of the rope. This defcription,
éven ”withpi;t the aid of the previous examples
I have given, is fufliciently plain to any mill-
wright, er perfon converfant in mechanics, -to
whom alone 2 defcription of mechanical fubjeéts
can be made cl'ea'dy Ob\'iO‘BS, even with great

nralivy tyr,
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Exrravarion or Fig. 13. (Sce Plate TV.) -

B, is the tranfverfe fection of a fhaft, fimilar
to Bin Fig. 1. 66, is a fpur-wheel at the upper
end of it, to perform the fame operation as the
wheel 6, on the fhait C, in Figs. 1 and 2. This
wheel 6 6 is connected with as many wheels g, g,
as may be convenient to place round it; each of
them turning a ftrand-fhaft D, the fame as in
Figs. 1, 3 and 11.

In the prefent inftance, the wheel 6 6 is of 6
feet 6 inches diameter, and the wheels 2,8 &c.
of 2 feet, making 13 revolutions for four of the
fhaft B; and there are 12 ftrand-fhafts, confe-
quently, applicable to three lower fhafts, for four
ftrand-ropes, or four fhafts for three ftrand-ropes :
this plan is drawn to correfpond with the latter.
E, reprefents one of the four rope-thafts, and 8
the wheel upon it, fimilar to 8, in Fig 1. 7 7, is
a correfpondent wheel, on the lower part of the
fhaft B, and gives motion to all the rope-fhafts.
The diameter of 47 is 3 feet 9 %-inches, and that
of the wheels 8 8 is 3 feet 6 inches, wviz. in
the proportion of 13 to 12; confequently, as the
wheels 6 6 and g g are as 13 to 4, thé firand-
fhafts will make three revolutions to one of the
rope-fhaft. In the fame manner as defcribed,
any number of machines may be placed round

the
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the fame fhaft or arbor, and any proportionate ve-
locity given to the ftrand and rope fhafts. '

Alfo, if found neceffary (which can only be in
rbpes of a fmall number of threads) to twift the
yarns, during the procefs of making a ftrand, it
may be done by a number of fmall fhafts, placed
as D, D, round the whole, or round a portion of
the circle, and giving motion to them by a belt.
A reel, with a fingle yarn may be placed, as in
Flgs 10 and 11, on as many of them as there
are yarns in the firand ; and all thefe, concentfing
about a top or laying-block, may join at a proper
diftance in one fhaft, as at B, fimilar to the rope-
ﬂmft E, Fig. 1. 'This fhaft alfo, like the {mall
fhafts with fingle threads, may receive its motion
from a belt, and move with the {fame number
of ‘revolutions ; its ufe (with yarns properly
twifted) being only to prevent the twift from be-
i'_ng taken out of the jyarns, by the contrary twift-
ing of the rope; which may equally be effe@ed
by‘ﬁ?ﬁ‘fgfthc yarns for {mall ropes a more than
ordinary twift.

DescrirTioN oF THE PROCESS OF TArrING
: AND WaRrrine.

~ In the methods T have defcribed, of making
ropes, or firands of ropes, where each varn, oy
number of yarns, has to take its proper piace,- ir

Vor. IX, G ‘
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is neceflary that every yarn; or {fmall number of
yarns, thould be {eparately wound up, and the
mode of performing this, becomes an effential and
conftituent part of my method or methods of
making ropes. ‘

The mode that I have invented is arplicable to,
and a part of, my method of making tarred ropes.
The principle of it confifts in winding up fepa-
rately, during the procefs of tarrine, each indi-
vidual yarn, or {mall number of yarns, as niay
be previoufly determined. In the ¢ommon me-
thod of tarring, which is frequently done to the
extent of three or-four hundred yarns at one time,
they are, as they come from the tar-kettle, paf-
fed in the mafs through an opening, where they
receive fuch preflure as to force back the fuper-
fluous quantity of tar; and they are drawn for-
ward by the malfs of yarns being pafled any re-
quifite number of turhs round an axis, which is
moved by a horfe, or by any other means; ‘and the
whole is progreffively coiled up. In place of this,
my method 15, to draw forward, and wind up,
any determinate number of yarns, by their ends
being faftened to their refpective reels, one or
more to each ; and, as it is neceflary to keep the
yarns from entangling; in their paffage from the
tar-kettle, or other veflel, to their reels, I occafi-
onally prefs them feparately, in fuch a manner as
that each reel thall draw forward its own yarn or

' yarns,
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yarns, independently of the reft, fimilar to what
1 have defcribed in the paffage of the yarns,
through the ftrand-thaft ; which may be done b'y
one general preflure, the yarns beipg divided in
fayers, by the interyention of coarfe woollen cloth,
felt, or.any other claftic or pliable fubftance, and
in the tranfverfe direction to thofe layers: they may
be farther feparated by the infertion or intervention
of metal or wooden pins, or other divifions, which
muft have correfpondent openings or grooves,
gither in the prefs-block, or place prefled againft.
It is only neceflary farther to obferve, that not
any of the reels on which the white yarns are
wound, -and from which they unwind as they
pafs into the tar-kettle, thould pafs its yarns to
two or more.reels, as inconveniencies would
thereby arife in regulating their manner of wind-
inglup'; confequently, the white yarn thould be
on as'many feparate reels as the tarred yarn is
propofed to pafs on to at the fame time. By
thefe means, during the procefs of tarring, any
sequifite length of tarred yarn may be wound up,
and cut off, and other reels may be fubftituted
for the continuation of the procefs, for the re-
fidue of the yarn. In the paflage of the yarns
th}‘ough the tar, it will be eligible to keep them
fcgarate, by pafling them through diftinét open-
Ings in the piece of metal ufually called by ropers
2 foot; one or more of which is fometimes ufed

G2 . to
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to keep the yarn under the furface of the tar, in
its paffage through the kettle. According to this
method, much of the trouble requifite in warp-
ing, or laying out the defired length and number
of yarns for making a firand of a rope, will be
faved.

OBSERVATIONS ON THE SCALE OF THE
Prawns, &c.

The figures themfelves are not meant to give
any decidedly fixed, or relative proportions of
the different parts of each machine; but, as they
may be carried into execution on the dimenfions
that are delineated, I fhall obferve, that all the
figures, excepting 4, 5, 6, 7, and 8, are drawn
on a fcale of s of an inch to a fgot; and the
figures laft mentioned on a fcale of half an inch
to a foot. - - ) S

It muft likewife be noticed, that the teeth or
cogs on the wheels are, in fome parts, omitted ; the
defcription and figures combined being deemed
fufficiently explanatory without them. In Wit-
nefs thereof, &c.

11,
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