ROPE-MAKING.

Rore-Matking, the art of preparing hemp, and {pinning
it into yarns or threads, and twifting thofe threads into
ftrands, and laying thofe ftrands into cordage of the
largeft fize, as the {malleft kind is called cord or tavine
{pinning.

Before we proceed further, it may be neceflary to inform
our readers of the different forts of hemp proper to be made
ufe of in the manufa&uring of cordage. Of all the hemps yet
produced at our Englifh markets, the Ruflian hemp has proved
to be the belt ; it is grown in the fouthernmoft parts of
Ruffia, and fhipped for England from the ports of St.
Peterfburgh and Riga. The beft fort is Riga rhine hemp :
the mext in quality is termed Peterfburgh clean hemp. Thefe
two arc confidered the beft forts of hemp to be ufed in
making the ftrongett cordage.

The firft procefs in the art of rope-making is, Hatchelling
she Hemp.

Hatchelling the hemp, is the combing or clearing the
ends, which elfe, in {pinning, would run in with the long
hemp, and fo preparing it ready for the fpinner; in the
procefs of which, care and particular attention muft be paid
by the hatchellers that they do not ufe too great a quantity
of o1, 35 in fuch cafe it will prevent the yarn from imbibing

its proper proportion of tar, and thereby prove a ferious
mjury. B
JN.Y B. A fmall quantity of train-oil, fay one pint to every

hundred weight, {prinkled or daubed with a wad on the
hemp, facilitates the hatcheller’s bufinefs exceedingly, and
is very neceflary when the hemp is fomewhat too dry, as the
{pinners are better able to perform their bufinefs when it
has received fuch affiftance.

The fecond and principal procefs to be attended to in the
manufa&uring of cordage, is Spinning the Yarn.

In {pinning, particular attention muft be paid by the
{pinner that the yarn be {pun even, folid, and round ; to ac-
complifh which, he mutt {pin with a ftrong even grip of the

‘hand, taking care not to make his yarn larger in one place

than in another, nor make a praétice of fptoning too much
in a hurry ; and the {pinning-wheel muft be kept turning a
conftant regular pace, otherwife the yarn fo fpun will lofe
its principal {fupport, which is its proper turn, or twilt, aud
will be little ttronger than a parcel of ftraight hemp laid
together, which would break in warping or fraining up.
The following regulations mult be attended to in {pinning.
Every fpinner is to {pin out of the beft hemp {ix threads,
one hundred and fixty fathoms long, for a quarter of a day’s
work ; but he is to {pin out of the hemp which compofe the
bands by which the bales of hemp are bound together, no
more than four threads, one hundred and fixty fathoms long,
for one quarter of a day’s work. To every twelve {pinners
there are allowed two hatchellers, one wheel.turner, and one
wheel-tender: the wheel-tender’s bufinefs is to fplice the
threads, and wind them on winches. 'The latter mentioned
perfons are paid in the fame proportions as the {pinners, that
1, according to what work is done upon the wheel, only with
this difference, the {pinners are paid feven-pence per quarter
for their work, the hatchellers, wheel-turner, and wheel-
tender, only fixpence.

Each thread of the under-mentioned fizes of yarn to the

{pinning mark, (wviz. 160 fathoms,) fhould weigh as fol-
lows :

ths. oz. drs, Ibs. oz. drs.
16 4 o0 © 21 3 o 4
17 312 4 22 214 9
18 3 814 23 21z 8
19 3 5 14 24 2 10 10
20 3 3 3 25 2 8 13

The third procefs to be attended to in the manufalturing
of cordage, is Warping the Yara.

Warping the yarn, is the ftretching the yarns, previoufly
to their being tarred, all to one given length, which, in full
length rope grounds, is two hundred fathoms, and putting a
{light turn or twift into it. The ufual method is to warp the
yarn either in whole or half hawls, which is done by putting
the number of threads you mean to draw down at once in a
bite, into a block with one fheave, (the one end of the bite
of yarn being faft at the upper end,) which being drawn
down and fixed over the end of a hook made faft to a poft at
one hundred fathoms diftance from the warping poft, forms,
when opened, a length of two hundred fathoms, as above-
mentioned. The number of half bites, or blocks of yarn,
contained in a whole or half hawl, is to be governed, in a
great meafure, by the fize of the yarn to be warped,-—as, for
inftance, 16 to 19-thread yarn is warped three hundred and
thirty.fix threads in a hawl, 20 to 25-thread yarn is warped
four hundred threads ina hawl. In winding the yarnson the
winches after they are {pun, it is moft ufual to wind them on in
companies of four in a company ; but as that method can-
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ROPE-MAKING.

not always be purfued, it frequently happens that whole or
half hawls of yarn are obliged to be warped in half bites
of an odd number. ,

The following rules and regulations refpeéing the warp-
ing of yarn muit be particularly attended to.

In a hawl of yarn containing three hundred and thirty-
fix threads, there fhould be warped as under-mentioned.

4 Bites. Threads.

37 3 of g threads in a £ bite.
33 6 10 ditto.
30 6 11 ditto.
28 o 12 ditto.
25 II 13 ditto.
24 o© 14 ditto,
22 6 15 ditto.
21 o 16 ditto.
19 13 17 ditto.
18 12 18 ditto.
17 13 19 ditto.
16 16 20 ditto.

In a hawl of yarn containing four hundred threads,
there fhould be warped as under-mentioned.

% Bites. Threads.

44 4 of g threads in a £ bite.
40 o© 10 ditto.
36 4 11 ditto.
33 9 12 ditto.
30 1I 13 ditto.
28 8 14 ditto.
26 10 15 ditto.
25 © 16 ditto.
23 9 17 ditto.
22 4 18 ditto.
21 1 ig ditto.
20 © 20 ditto.

When the yarn is warped in half hawls, it is to be care-
fully obferved that only half the number of yarns, or threads,
above-mentioned, are to be warped, and care fhould be
taken to warp the number of threads as near as poflible.

It requires three men to warp a hawl of yarn, who are
employed as follows : wiz. two men to warp (or draw the
yarns to their proper diftance), and one man to fet.up (that
1s, to tighten the yarns, and bring each yarn to its proper
bearing) : each man is allowed twelve threads (or two

uarters of a day’s work) for his labour.

To take the hawl of yarn up afterit is warped, and carry
the fame into the tar-houfe, requires ten men, who are each
paid one thread (wiz. one penny) for their labour.

The fourth procefs to be attended to in the manufadturing
of cordage, i8 Tarring the Yarn.

Tarring the yarnis a procefs which fhould be particularly
attended to, being extremely careful that the tar is not
boiling too faft nor too flow ; if too faft, the tar will not ftay
in the yarn, if not hot enough, the tar will not f{ufficiently
penetrate the yarn ; therefore a ftri¢t medium muft be care-
tully obferved by the kettle-heater, as well as to keep the
horfe, or men, which turn the capftan round, going at a
gentle, fteady pace, thereby giving the yarn a proper time
to imbibe its neceffary proportion of tar, but at the fame
time not fuffering it to be kept in the boiling tar too long,
which is apt to make the yarn very tender, therefore fhould
be very carefully avoided ; and fhould the capftan be topped
by accident, the ftop that keeps the yarn down muit be in-
ftantly raifed, and the yarn taken out. Particular attention

9

fhould alfo be paid in paying (or coiling) the yarn into the
kettle, that too long a length be not payed in at once; if it
is fo done, the yarn will, of courfe, touch the bottom of
the kettle, which it fhould, by no means, be fuffered to do,
asin fueh cafe it will imbibe the dregs and {ettlements of the
tar appertaining to the bottom of the kettle, and make the
yarn in fuch places black, or very much difccloured, and
have a very unpleafing appearance in the rope when made.
Yarn for cables requires more tar than for hawfer-laid ropes.
For ftanding and running rigging the lefs tar the better,
provided the thread is well covered. It fhould be always
remembered that the yarn, when tarred, fhould be overfet
(or removed) the fame day, as this piece of bufinefs, being
omitted, will be likely to prove of a ferious confequence in
heating and tendering the yarn, which at all times muft be
carefully avoided. Inoverfetting the yarn it thould always
beremembered that the yarn be well fhook and opened for
two or three days, as in {o doing it admits the air, feparates
and hardens the yarns, and contributes very much to the
ftrength of the cordage. The hawls or half hawls of yarn,
when tarred, fhould always be weighed and tallied.

Tarring yarn requires three men, who are employed as
follows : wiz. one to heat the kettle, one to pay (or coil)
the yarn in the kettle, and one to haul off and overfet the
yarn. They are, in general, paid in proportion to the work
the fpinners perform, which is called going by the wheel.

The fifth and laft procefs to be attended to, is Laying the
Cordage.

In laying cables, and all forts of ropes in general, the
great art lies in making each yarn to bear alike. For this pur-
pofe it was, particularly in the larger fized cables, that the
patent machines have been introduced. Particular atten-
tion muft be paid to this point, as therein confifts the grand
principle of making a ftrong rope. For all forts of ropes
which are to be immerged in the water, the utmoit care
muft be taken to give the ftrands their proper hardnefs in
their firft procefs, according to the remarks laid down be-
fore, which wil prevent the water from penetrating the
ftrands, and thereby preferve the infide yarns of the cable;
as, if this procefs is not regularly attended to, the infide yarns
will be always wet, and very foon decay. It frequently hap-
pens that when the yarn is tarred fomewhat too deep, that
many a cable is fpoiled, though net intentionally ; the fear in
the perfon who has the direétion in making the cable, of
turning a very dark coloured rope out of hand, prevents
the regular make being given the cordage, as in prefling the
yarn to their proper hardnefs, the tar will fpring out, very
much difcolour the rope, and thereby give it a very un-
pleafing appearance, eipecially when the fun is fhining very
hot upon the yarn ; to prevent which, in a great meafure, care
thould be taken, in the fummer months, to lay cables, and
all forts of cordage in general, either early in the morning,
before the fun has much power on the yarn, which is allo
apt to tender it, or late in the evening, after the fun has fet,
or gone off the ground, or in heavy weather (by no means
rainy) ; in which cafe your cordage will have a bright
pleafing appearance, as the fmall fibres of the hemp will all
yield to the top, and lay fmooth, which otherwife would look
rough, and appear as if the cordage was made of inferior
hemp, though n faét it was not fo, as all forts of hemp
have {mall Aibres appertaining to them, and which it is paft
the art of man to prevent the fun from drawing up, and there-
by making the rope look rough and unfeemly. :

N. B. The above remarks refpetting taking advantage of
the time for laying the cordage are only to be obferved in un-
covered grounds. I
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In laying cordage, the yarn for twilting into ftrands is
hung on the hooks in the tackle-board, at the upper end of
the ground, and upon hooks in the breaft-board of the
fledge, - at the lower end, which are turned by men at both
ends until the ftrands are hard ; and are kept up from the
ground by the ftake-heads.

Before the turn is put in, the yarn fhould be ftretched to
its full extent by means of the tackle fixed from the fledge
to the capftern, attwenty yards afunder, atthe lower end of
the ground; and when ftretched to two hundred fathoms,
the prefs is put upon the fledge and drag, before the tackle-
fall is calt off ; for if the yarn be not properly ftretched be-
fore the tackle-fall is caft off, therope will not be of its fize,
nor well made.

The ftrands fhould have a good hardening before the top
is put in to lay the rope, and the layer thould fee that the
heavers at the upper end keep the fame hardnefs that the
ftrands had before the top fet off, nor fhould he begin to lay
the rope until the fledge or wheel is moved by the power of
the twift from the upper end.

When twitted {ufficiently hard, the ftrands are hung on
one hook in the breaft-beard of the fledge, but remain fe-
parute on the three hooks at the ether end. The top is
placed in at the {ledge, and the rope twifted by turning the
hooks at both ends one way, and, as the rope clofes, the
top moves towards the upper end.

When the top is put in, fome of the weight fhould be
taken off the fledge or drag, for if Iaid with as much weight
as is ufed in the hardening, it would be too ftiff, but, by re-
moving a part of the weight, the ftrands will couch better.

The ftrength of the men at the hooks being greatly inade-
quate to the force required fer twilting of cables, woolders
are ufed, according to the fize of the cable, at equal diftances
along the whole length. :

Cables fhould be rounded by the lower hook after they are
laid, to throw the turn wellup. They are generally thought
to wear beft when flack-laid ; but fome think when fhort-
laid.

Cablets ufed for tow-lines or hawfers, require the ftrands
to be laid thorter than cable-ftrands, but not fo fhort-laid in
clofing ; for being ufed in water, they would become {ftiff,
hard, unhandy to coil away, and liable to break in cold
weather.

In all cable-laid ropes, the proportion of the circum-
ference is to the length of the ftrand in one round, as 11 is
to 15; that is, if the circumference be 14} inches, the
length of the ftrand in one circumference is 197 inches. In
all hawfer-laid rope, the proportion is as 12 to 16; that is,
if the circumference be 7 inches, the length of the ftrand in
one circumference is near 9.

The ftrength of ropes depends on the hardening or well
manufacturing, and not on the bare ftrength of the hemp;
for it ftrengthens through every ftage ; wviz. when firft fpun
into yarn it is little better than hemp extended; when

twifted into ftrands, it fhortens and ftrengthens as above,
and increafes in the fame manner when laid into rope,

Where the diameter and circumference of one rope to an-
other is as two to one, that is, where one rope is twice as
big as another, the fquare of the diameteris as four to one ;
which fhews, that one rope has four times as much yarn in
it as the other, and confequently is four times as ftrong,
according to the different magnitudes.

Cable&aid ropes fhorten as five. to three, and hawfer-laid
ropes as three to two ; confequently the length of the yarn
and ftrength will be accordingly ; that is, the ftrength "will
be in the yarn, after it is laid in the rope, asmuch as if the
rope-maker, in {pinning, had allowed the fame quantity of
hemp in two feet as he did in three feet, {o that the ftrength
communicated by the procefs is two-thirds.

A rope is the fame fize when laid as the yarns were before
twifted ; fo that what the yarns are leflened by twilting it is
made up by fhortening ; from which it is inferred, that the
yarns are always of an equal bignefs, fince the hemp is the
fame at one time as at another, and not any way diminifhed.

Were the ftrands fingle, without being twifted one about
another, the ftrength would then be only in proportion as-
the area of each particular ftrand is in itfelf; but if the
ftrands could poflibly be twifted fo as to be direftly perpen-
dicular to the bafe, the ftrength would then be found, by
multiplying the diameter of the ftrands and the diameter of
the whole rope one into the other, and the half of the pro-
du& would be the ftrength of the faid ftrands; but more
particularly take the area of the fingle ftrand and area of the
whole cable, and add them together, and the half of that
will fhew the ftrength of each ftrand when they are well
twifted together. .

But as it may be obferved the ftrands lie at a certain angle
between a perpendicular and the bafe, fo that, as the angle
of incidence is to radius, fois the relative tothe abfolute
ftrength. R

Refpe&ing the Banding zi{ Cordage.—In the calculations
fpecifying the weights of the different lengths of cordage,
fuch weights are to be confidered as the neat weights of the
rope without bandage. .

N. B. To every hundred weight of cordage the manu-
facturer is allowed to put on four pounds weight of bands;
thofe bands are compofed of the {hakings, flyings, and
ftrings with which the hemp is tied together, formed into an
infertor kind of cordage ; but it is to be obferved thofe are
all weighed to the rope.makers as good hemp, and paid for
accordingly, therefore if he was not allowed to apply the
refufe to fuch purpofe, he muft either put a higher price on
his cordage, or be a very confiderable lofer. At the fame
time it thould be confidered, that as it is neceflary that every
coil of rope thould be bound together for the convenience of
carriage, ftowage, &c. this kind of bandage anfwers
fuch purpofe in every degree, as well as if the coils were
bound with bands made from the beft hemp.
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TasLe 1.

A

A

s N ~
Thefe fizes of Yarn are warped 336 Threads,  and from 19 are warped 400 Threads in 2 Hawl,

16 17 18 19 20 { 21 22 23 24 ! 2§
Weight of one b, oz. dr. {lb. oz. dr.{lb, oz. dr.[lb. oz. dr.ilb. oz. dr.glb. oz. dr.ilb. cz. dr.itb. oz. dr.ilb. oz. dr.;alb, oz. dr.
A‘h‘eﬂd‘m"fa'% 50 ol41r 5(47 2|43 6{4 0 0|312 5(310 3/3710/35 5!3 3 3
thems long. i i i
i | |63 01513 3|58 ols53 6|45 3411 514 8 0/4418/42 o315 6
B { thomslong to to to to to to to to to ; to
{hox?dweigh_jéz}o 5§14 2|5814|54 3|5 o o|412 3|4 81145 9[4210;4 0 O
rom ! |
‘ l
Ten futhorns o) 1 0 4 1530 4104 04 6F o4 280 3150 31250 3 ofo3 7|03 430 3 22
C e;:mm}veigh to to to to to to to to to | to
from o5 oflo 411j{0o4 604 330 4 0/0 313 0 310503 7303 sko 3 3%
" | .
D V‘;f;;*)“l‘)’:f:r:“h C.oqrib. [C. gr. H.{C.ogr Ib./Cogr. I.|C.oqr . Coqr. 1|C. qr. 1. Cogr 1.]C. qr. 1b.[C. qr. Ih.
tarred. I50 ol14 ©013(I131 9 122 1414 © 4 (I3 2 I1 12 3 13 !12 L I9 11 3 i7 }n 20
(Weight of cach}|18 2 7 (17 125 116 2 o 15 2 15 |17 2 20 (16 3 9|15 3 I9 |I5 1 14 14 2 25 14 © 16
E{ hawl when } to to to to to to to to to " | to
tarred from 18 3 o017 2 16 16 2 18 'ixs 3 4|17 3 12 v}x7 o o ]16 © 9152z 314374 14 1 4

N.B. The calculations of B and C will be found extremely ufeful, provided the yarn be fpun and tarred regular, as
by weighing one fingle yarn, or even ten fathoms, thefize of the yarn may be afcertained, without being at the trouble

qf weighing the hawls.

Tasre IL

Shewing the Number of Threads to work per Hook for three-firand cable-lad Cordage of 6, 12, 18, and 24 Inches
in Circumference, of the undermentioned Sizes of Yarn, with the Girt of each Strand, and Weight of each Cable :
alfo the Number of Men required to lay both Strands and Cable, with the Allowance to each Man for his Labour.

The N° of I‘ hreads Sizes of Yarn. ' Weight of each Men | Threads| Men Thl:Eﬂds
here mentioned weigh!—--- i - Cable 120 Fa-| for per for per
99 1b. to 100 1b. 16 ; 17 i 18 ! 19 I 20 ‘ 21| 22 ] 23| 24 ' 25 thoms long. | Strands.| Strand. | Cables. | Cuble.
Sizesin| Girt of | B ’
Inches. | Strands. Threadsper Hook.
{ | | 1" [ | C. gr. lb.
6 3 32 18| 19} 20| 21| 22 23| 24| 25| 27| 28 9o o ” 6 15 6
12 61 o | 72| 76| 8o} 85 89) 94| 98] 103 | 107 /112y 360 ol 17 6 37 8
8 9+ + 162 | 171 181|191 | 201 | 211|221 |231,242|252] By o o | 31 8 73 12
24 | 124 4% 283 ] 304 (322 (340|358 | 376|394 412|430 448 144 © ©} 42 *10 108 18

# Qix threads are called a quarter of a day’s work, for which each workman is paid 74., and fo on in proportion for a
greater or lefs number.

Remarks and DireSions how to apply Tables 1. and 11

Example.—Suppole a cable of 12 inches in circumference
is wanted to be made, the hawls of yarn out of which, upon
examining the weights, are found to weigh 16 cwt. 2qr. 10lb.
per hawl of 336 threads. A reference 1s to be made to Table
I. line E, and the weight, heing between 16 cwt. 2 qr. olb.
and 16 cwt. 2 qr. 18 Ib. will be found to anfwer to 18-thread

arn. Then look down the 18-thread column, Table IT.,
and upon the line of 12, (the fize in the margin,) is found
80 threads per hook, which is the number of threads to be
laid up per hook for the cable to be made of the weight per
hawl of yarn of 336 threads above {pecified.

Agiin, if the hawls of yarn fhould be tarred of fucha
weight (fay for example) requires to be worked between 2

17 and an 18-thread yarn, in {uch cafe take the number of
threads per hook to be worked for the fize of the cable de-
manded, as fhould be worked both for 17 and 18-thread
yarn; add them together, and take half the number of
threads fo added, to work per hook for the cable; but if
there fhould happen in dividing to be an odd thread remain-
ing, you muit obferve to which fide the weight of your
hawl of yarn is moft inclining, and throw the thread in dif-
pute to the heavieft fide. The fame rules muft be obferved
in confulting all the following tables.

Remarks.—In laying three-firand cable-laid cordage, if
you are in doubt refpeéting the fize of your yarn, you muft
girt the yarn you purpofe laying in one ftrand, and that
fhould be half the fize of your cable.

In hardening the ftrands in the laying of cable.laid

cordage,
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cordage, you muft work with (in addition to your {ledge)
one prefs-barrel to every 20 threads contained in your ftrand ;
but in laying the ftrand, hardening, and laying the cable,
you muft have only one prefs.barrel to every 4o threads con-
tained in your ftrand or cable. The above is to be confidered
as a ftanding rule in covered rope-grounds, but in open
grounds, the prefs muft be varied according to the ftate of

TasLE
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the bottom of the ground, which, after a fhower of rain, or
in damp weather, will be naturally foft, and occafion the
{ledge to draw exceedingly heavy, ard of courfe want the
lefs weight of prefs.

N. B. The weight of a prefs-barrel thould be from 31 te
4 cwt.
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Shewing the different fhrinking Proportions of the Yarns and Strands in each Procefs in making the undermentioned
Lengths of Cable.

In hardening the ftrands,

Inlaying the firands,

- . . ftrands previvus tolaying | In laying the cable itwill
Length in Length | 0 yarn will fhrink1-5th the frand will fhrink the cagle the ﬁra);lds fhrin{(l-olﬁth part of the
fathoms of of yarns art of the whole length 1-10th part of the whole will {hr'ul; 1-30th part | whole length warped
’ required to | P A 8 length warped, and is ! par 101 JengLh Warpes,
cable, be warped warped, and is called the called the firand’s woins of the whole length | which brings it to the
PeS | frang’s hardening mark. diftance B3] warped,and is called the length required.

I hardening the cable-

cable’s hardening mark.

fallowihg Diftances from the Tackle-Pofts.

The Sledge fhould move up to the

fms. fms. ft. fms. ft. fms.  ft. fms. ft. in. frs.
3 Cable 40 66 4 53 2 46 4 44 2 8 40
+ 6o 100 © 8o o 70 © 66 4 o 6o
i 8o 133 2 106 4 93 ' 2 88 5 4 8o
Whole 120 200 © 16o o 140 © 133 2 O 120
TazLe IV.
Shewing the Weights of three-ftrand cable-laid Cordage.
fivs. |3-Inch Cable.|6-Inch Cable:| 9-Inch Cable. |12-Inch Cable|15-Inch Cable.{18-Inch Cable] 21-Inch Cable. 24-111&1 Cable
C.gr. 1b.oz{C. gr. . 02/ C. qr. lb.oz.|C. gr.1b.oz.|C. qr. Ib. 0z.]C. qr.1b. oz.] C. qr. Ib.oz.| C. qr.lb. oz
+Cable | 40/03 00{3 00 0} 63 00 12000[183 00{29000| 363 00| 48000
> 6o|r 0140|4 20 0/100140 1800 0({28 014 ¢|§0 20 0| 550140| 72000
z 80j12 00|66 00 0clI32 00 24000[372 00|{54000/| 732 00| 96000
Whole xzotzl oolg oo 0201 00.36000(561 00|8T 00O JIIOCI 00|144000

It is neceffary to be underftood, that in rope-making
according to the nature of the rope), weight will give fize
and fize will give weight, if properly made. .

Rule.—To calculate very nearly the weight of any fized
rope from 3 to 34 inches in circumference, 120 fathoms long,
and lefler lengths in proportion ; as may be readily proved by
the above table, wiz. multiply the fize of the rope by itfelf,
and one-fourth of that produét is the weight of a hundred of
112 pounds.

E-ample.—Suppofe the rope 12 inches in circumference ;
12 X 12 :: 144, the fourth of which is 36 hundred weight, or
3732 pounds, the weight of 120 fathoms of rope 12 inches
m circumference. Again, 40 fathoms is the third of 120
fathoms ; and the third of 36 cwt. is 12 cwt. the weight of
40 fathoms of 12-inch cable, as above.

Diretions how to apply the following Tables.

In which is confidered the four moft principal forts of’
yarns made ufe of in cable-laid cordage, wiz. 16, 18, 20,
and 25-thread yarn, and in hawfer-laid cordage, to the
three principal forts of yarn made ule of, wiz. 18, 20, and
25-thread yarn, as it is very feldom any other fize yarn is
made for either cable or hawlfer-laid rope, except very par-
ticularly ordered to the contrary. - “The particulars of every
rope of the fizes mentioned in the tables are fully explained

I

. 60 fathoms.

to the length of twenty fathoms, which will be found
quite.a fuflicient guide for a rope of any length required :
As for Example.— Suppofe I want a taper cable-laid rope
to be made out of 16-thread yarn, 6o fathoms long, and
6 mnches in circumference, to be tapered ids the length,
and 2ds the fize of the rope. I refer to Table V., and
find under the figure 6, (the fize demanded,) that it muft be
worked 5 threads per hook in the fhank, the length of yarn
to be warped for which, for 2o fathoms (I find in the margin)
requires to be 33 fathoms 2 feet, three times which is 100
fathoms, the length of yarn required to be warped for the
fhank of a rope of 6o fathomslong. T then oblerve, in the
next column on the right in the margin, the length of yarn
required in the:head for 20 fathoms is 11 fathoms o 'feet
8 inches, three times which is 33 fathoms 2 feet, the length
of yarn required in the head to the firlt taper for a rope of
Next refer to the number of tapers to be
worked, which, upon looking under the figure 6, (the fize
demanded, ) I find to be g, the diftance between them I find
(upon cafting my eye down the column) to be 14 feet 73
inches for 20 fathoms, three times which is 44 feet 53
inches, the diftance to be obferved between the tapers for a
rope of 60 fathoms, being the length demanded. The fame
rule is be oblerved, either adding or multiplying, according
as required in all the tables of a fimilar defcription.
TaBLE
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ROPE-MAKING.

TasLe VI.

Shewing the Number of Threads to work per Hook and Heart for cable-laid Stays, four Strands and a Heart, of

55 10, 15, and 19 Inches in Circumference, of the undermentioned Sizes of Yarn, with the Girt of each Strand pre-
fixed againft each Size.

Number of Threads

afunder to weigh fi 16 1 8
oo L T I T T O O R
]S;ii;: Giétl;if;_ch Threads per Hook and Heart.

5 2 3 9 9 10 11 CIx 12 iz 13 13 14
10| 443 35 37 39 41 43 46 48 | 50 52 55
15 63 ¢ 79 84 89 94 99 104 109 114 119 124
19 81 % 127 135 143 151 159 167 175 183 191 199

The fhrinking proportions of cable-laid ftays are exactly heart of the ftay to encompafs, occafions the ftrands to
the fame as in three-ftrand cable-laid cordage, except inthe fhorten in a much greater proportion thanin three-ftrand ca-
clofing the ftay, which being compofed 0% four ftrands, lie ble-laid cordage. The ftay,in clofing, will fhorten % parts
much clofer in” the rope than three ftrands, and having the of the length of yarn firft warped.

TazsLe VII. ‘

Shewing the Weight of cable-laid Stays, four Strands and a Heart, from g to 19 Inches in Circumference, and from
5 to 30 Fathoms in Length.

Fﬂs;;.‘" 5-Tneh Stay. | 7-Inch Stay. | o-Fnch Stay. | 11-Inch Stay. | 13-Inch Stay. | 15-Inch Stay. | 17-Inch Stay. | 1g-Inch Stay.
C. qr. b, oz [C. gqr.1b. oz. [C. gr.lb. oz.[C. qr. Ib. oz. | C. gr.lb. oz.| C, qr. b, 0z.| C. qr. Ib. oz.| C. gr. Ib, oz.

[+ o1 3 9lo2z 4 5/031610(1 1 9Ii| 1317 2| 22 2 3| 3025 9| 40 7 10

10 o2z 7 210 810/13 5 4/2219 6/ 33 6 4| 50 4 6, 6123 2| 8015 4

144 0310 11|12 121§5{22 21 14,40 I 1| 5223 6|72 6 g/ 922011120 22 14

20 1014 4|2017 4{3 210 8|s11012] 7212 8l100 8 12|12 318 4|161 2 8

25 111713/2221 9|4127 2/6220 7192 110122 1015[160 15 13|20 1 10 2

30 1221 6/3025 14|51 1512(80 2 2|11 1 18 12|15 013 2|19 1 13 6|24 1 17 12

TasrLe VIII.

Shewing the Number of Threads to werk per Hook for four-firand cable-laid Cordage without a Heart, from
5 to 24 Inches in Circumference, of the Sizes of Yarn undermentioned, with the Weight of each Cable prefixed.

No. of Threads Weight of each
weighing from 16 17 18 19 20 21 22 23 24 25 Cable 120
99 to 100lb, . Fathoms long.
Isl:iie‘;‘ Threads per Hook.

C. gqr lb.

5 9 10 10 Ix iz 12 13 13 14 15 6 210

10 38 40 42 | 45 47 50 52 54 57 59 | 25 3 6

15 85 91 96 101 107 112 118 123 128 134 58 3 o

20 152 162 171 181 190 200 209 219 228 238 | 104 1 9

24 1 219 233 247 260 274 288 301 313 329 343 | 150 1 2
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Tazsre IX.

Shewing the Length of Yarn required to be warped, and the different fhrinking Proportions.
in making the undermentioned Lengths of four-ftrand cable-laid Cordage.

1
Fathoms | Leungths of Yarn | Strand’s Hardening |  Strand’s Going Cable’s Hardening | Cable's
demanded. warped. Mak. Diftance. Mark. Length.
fms. fr. in. fms. fu. in. fms. fi. in. fos. ft. in.

10 17 o 6 13 4 © 11 5 9 11 2 4 } 10
20 34 1 © 27 2 O 23 5 6 22 4 8 20
40 68 2 o 54 4 O 47 5 © 45 3 4 40
6o 102 3 o 82 o o 71 4 6 68 2 o 60
8o 136 4 o 109 2 © 95 4 © 91 o 8 8o
120 20§ o o 164 © o© 143 3§ © 136 4 © 120

N.B. The fhrinking proportions of four-firand cable-laid
cordage is exaétly the fame as three-ftrand, except in clofing
the cable, which confiting of four frands, lie much
clofer in the rope than three %:rands, but not having a heart
to encompafs it, does not diminifh in length fo much as
cable-laid ftays. The cable in clofing will fhorten 2%, parts
of the lengthof yarn firft warped.

It being rather unufual to lay cables with a greater num-
ber of ftrands than four, the above tables are not laid down
for a greater proportion,—but to know how to find the
number of threads to work per hook for a greater number
may at fome time be neceflary, therefore the following me-

thod muft be purfued to lay a cable in as many ftrands as
may be thought expedient. Suppofe a five-ftrand cable-laid
rope is wanted to be made, you firft fquare the fize
of the rope propofed to be made, and multiply that pro-
du& by the fize yarn you mean to make your cable from,
that produ& divide by 52, and the quotient will be the
number of .threads to work pger hook for a five-ftrand
cable-laid rope. If for a fix-ftrand, proceed as before,
and divide by 62 ; for a feven-ftrand, divide by 72 ; for an
eight-ftrand, divide by 82; and fo on, adding 10 to your
divifor for every ftrand you mean to increafe in number in
your cable.

TasLE X.

Shewing the Prime Coft to the Manufatturer in each Procefs, in making the undermentioned Sizes of
three-ftrand cable-laid Cordage, with the Weight of Hemp and Tar required for each Rope.

Hatchelling, Warping, Total Expence| Weight of | Weight of

. |Wheel-turn.| Expence . Expence Takujgt-.up, Laying at 7d. | of Manufac- | Hemp re- [Tar required
Size. ing, and at 6d. per | Spinning. | at 7d. per and Tarring, per Quarter. | turing into quired for | for each
Tending. Quarter. Quarter. at};):‘;lper Cordage. each Rope. | Rope.

In. qr. thds.| L. s. d. qr. thds.] L. s. d. |L. s. d |} L. s. d | L. s. d |C. qr. Ib. | C qr.lb.
5 73 o 39 223 |lorgr |o 2108 o015 5 ri15 1} 50 o) 110
10 311% 0157§ 934% 21478012 1} 2 6 1{ 6 8 g|{200 0 500
t5) 70335 | 11533 211 55| 6 36f| 1 7 3| §i7I0| 15§ 311|450 O|II IO
20 | 125 © 3 26 | 3750 |1018¢9g |2 8 2]1118 5{28 7 5|8 0 of2000
24 | 180 o 4100 | 5400 |15 150 |3 9 5|15 11 639 511|115 023)|28 335

The above table is calculated according to the ufual
mode of rope-making, and is termed by the trade work-
ing by the fquare, which is performed in the following
manner : Suppofe a cable 1§ inches in circumference,
the fquare of 15 is 225, the half of which is 112%;
that 1s, 113 threads per hook muft be laid up for
2 15-inch cable, proceeding in the fame manner for
any fize demanded, which mode of working anfwers to

fixteen-thread yarn in all fizes of three-ftrand cable-laid
cordage.

Where the diameter and circumference of one rope to an-
other is as 2 to 1, that is, where one rope is twice as big as
another, the fquare of the diameter is as 4 to r, which
fhews that one rope has four times as much yarn in it as the

other, and confequently is four times as ftrong, according
to the different magnitudes. .

3Y 3
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TazsLe XI.

Shewing the Number of Threads ger Hook to work for three-ftrand hawfer-laid Cbrdage, of 3, 6, 9, and 12 Inches
in Circumference, of the Sizes of Yaru undermentioned; with the Weight of each Rope, and the Number of Men
required to lay the {ame, with the Allowance to each Man for his Labour.

Tth d0f99 ] Weight of each Men for | Thread
o001 16} 17 18 1 19 { 20 | 21 22 § 23 | 24 | 25 Rope 133.2 | “Rope. |oer R:P;
Weight. | I long. .
Size i
b, \ Threzds per Hook.
C. gr. Ib.
3 16 17 18 19 20 21 22 23 24 25 22 17 8o 6
6 64 68 72 76 8o 84 88 92 96 | 100 10 2 12 22 © 12
9 144 | 153 | 162 | 171 | 180 | 189 | 198 | 207 | 216 | 225 23 1 13 37 0 | 15
12 256 | 272 | 288 | 304 | 320 | 336 | 352 | 368 | 384 | 400 42 1 20 45 o 15

Remarks—In hardening the ftrands, and in laying
hawfer-laid cordage, it muft be worked with (in addi-
tion to the weight of the fledge) one prefs-barrel for
every twenty threads contained in the rope. This is to be
confidered as "a ftanding rule in covered rope-grounds,
but in open grounds the prefs muft be varied according

to the ftate of the ground, as mentioned in cable-laid
cordage.

In laying three-ftrand hawfer-laid cordage, if there is any
doubt refpefting the fize of the yarn, you muft girt the
yarn you propofe laying in two of your readys (or ftrands),
and that fhould be juft the fize of the rope.

TAgLE XI1I.

Shewing the Length of Yarn required to be warped, and the different fhrinking Proportions of the Yarn in each
Procefs, in making the undermentioned l.engths of hawfer-laid Rope, and alfo the Weight.

‘The Sledge fhould
move to the follow- I
h -Inch. | 13-Inch.| 2-Inch. 4-Inch. 6-Inch. 8-Inch. -Inch. -Inch.
Fathoms | Length fing Marks fromthe i 3 - ¢ 10-Inch 12-Inch
of Rope |of Yarn | X ackle-Pofts.
in to he
Length. | warped. | Rope’s , )
> Rope’s ;- . . . . .
Harden- Weight. | Weight. | Weight. Weight. Weight. Weight, Weight. Weight
h Length ©
ing Mork. .
fms. ft. | fins, fms. | fms.ft. {qr. Ib. oz.|gr. Ib. 0z.{C.qr. Ib. oz. {C.qr. Ib. 0z. [C. gr. Ib. oz. |C. gr. Ib. oz. [C. gr. Ib. 0z.|C. gt. Ib: oz.
10 0 15 12 100 (0 2 740 415(/00 9 143{0 111 9 03 5 15 1118 6} 2023 8302 6
20 O 30 24 2000415094001912%02233 1210 3 2 3 81‘254119(‘ 61 12 12
40 O 60 48 40 0 {0 914 |0 19 12y0 111 9|1 118 6 3 020 6 5217 9 83 10 612 2 25 8
Half
L:ll 66 4 100 80 66 4 |©16 8 i1 5 0[|0 2 10 2112 O 51 6 O 9120 0|14 2 26 G{21 0 24 O
80 O 120 96 80 0 |0 19 12 |1 11 8|0 2 23 23 812 611212111 7 2117 2200251 23 0
100 O 150 120 100 0 {0 24 ¥1 |1 21 6|0 3 14 1 } 32 315 7 3 22 15 |14 0 15 1471; 22 0 11 0131 3 7 12
120 0 180 144 1200 §1 1102 3 4|10 6114026 2192 5 2|16 3 24 11 |26 2 2 038 0 20 8
Whole
Co‘ﬁ } 133 2 200 160 183 2 |1 5 02 10 01020 0}4224 010212 0 |18 3 12 0 |29 1 24 0§42 1 20 ¢

Remarks.—In hardening the ftrands the yarn will fhrink one-fifth of the whole length, which is called the rope’s

hardening mark.

In laying the rope the ftrands will fhrink one-fixth of the remaining diftance, which brings the rope to the length

required.

TABLE
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' TasrLe XIII.

Shewing the exaé Coft to the Manufa&urer in each different Procefs as undermentioned, in making the following
Sizes of three-ftrand hawfer-laid Cordage, with the proper Proportions of Hemp and Taraeceffary for each Rope.

Hatcliel- Warping, . . T
Sivein [ Wheel| Expenceat | | Expence at | Taking-up, | Laying Ex. | ot Brlonce| eeheof (vt of
fnches,| torning, 6d. per |Spinning.|{ 7d.per {andTarring| pence at 7d. turing into | quired for for oach
and Tend-{ Quarter. Quarter., Expence at | per Quarter. Cordace. each Rope. Rope.
ing. 9s. per Hawl. ©
qr. thds.f L. s. d. gr.thds| L. s & | L. s d | L. s d L. s d C.qr. Ib. | C.qr. Ih.
2 14 |0 or1o 50lo0 2110 0750 I 9| o 6 11 0322|0026
4 64 |0 3 4| 200 01180270701147‘ 332303 21
6 |150j0o 7 6| 4501 6 3|0 58|15 8| 3 5 1| 8127|2013
81 264 013 4| 8oj2 6 8|loi0o3|115 o 5 5 3|15010|33 2
10 | 414 |1 oro|1250/l31211|{0161 |3 5 7| 815 §|23210/|5 314
iz | 6oo |110 o|1800 |5 5 O|T 32,3 5 7|11 3 9|33322]|8120

The foregoing table is grounded (as termed by the fquare of 6is 36, and twice 36 is 72, which is the number
trade) upon the principle of the {quare, but the method of of threads to work per hook for a fix-inch three- ftrand hawfer-
working upon this principle differs between cable and hawfer- . laid rope. The fame method muft be purfued, according to
lad cordage. The mode purfued for making hawfer-Jaid this way of working, for any other fize, and anfwers to
cordage is as follows : Suppofe it is wanted to make a three- eighteen-thread yarn in all three-ftrand hawfer-laid cordage.
firand hawfer-laid rope, fix inches in circumference ; the See Table XI.

TasLe XIV.

Shewing the Weight of Yarn (of the four moft general Sorts madeufe of) capable of being fpun by each of the
following Number of Spinuers, at eight Quarterls, .or 48 Threads' per duy, in 1 Day, 1 Week of 6 Days,
1 Monthof 24 Days. and 1 Year of 13 Mouths; with the Yield of Cordage at the Year’s End prefixed againft each
Number of Spiiner’s Work,

Numb.of | Weight of Yarn Weight of Yarn Weight of Yarn Weighe «f Yarn Yild
Spinners for per Day. ver Week. er Month, er Year ield of Cordage.
pinners fo per Day P P P
Cwt. grs. lhs. Cwr. yrs. lbs. Tons. cwt. grs. Ibs. Tons. cwt. grs. lbs. Tons. cwt. qrs. lbs,
£ 2 3 1 20 20 2 8 4 2 1 4 53 9 2 91 66 17 0 16
o 4 6 3 12 41 o 16 8 4 2 8 106 19 1 20 133 14 1 4
- 6 10 1 4 61 2 24 12 6 3 12 160 9 0 16 200 11 1 20
€9 s 13- 2 24 g2 1 4 16 9 0 16 213 18 3 12 267 8 a2 8
= 10 17 0 16 102 3 12 2¢ 11 1 20 267 8 2 8 334 5 9 94
< {12 20 2 8 123 1 20 24 13 2 24 320 18 1 4 401 2 3 12
£ (2 3 0 o 18 0 © 2 12 0 o 46 16 0 O 58 10 0 0
;;‘- 4 6 0 O 36 0 © 7 4 0 o 93 12 0 O 117 0 0 o
~ 6 9 0 o0 54 0 © 10 16 0 o 140 8 0 0 175 10 0 0
g 1 8 12 0 o 72 0 © 14 8 0 o 187 4 0 © 234 0 0 o
-E|5 10 15 0 o0 90 0 O 15 0 0 o 234 0 0 0 292 10 0 O
@ {12 17 o o 108 0 O 21 12 0. o 280 16 0 O 351 0 0 o
g [ 2 2 3 4 16 2 24 3 3 3 12 43 9 0 16 55 2 1 90
S 5 2 8 33 1 20 6 7 2 o4 86 18 1 4 111 0 3 12
- 6 8 1 12 50 0 16 9 11 2 8 130 % 1 20 166 3 1 4
£ 8 11 0 16 66 3 12 12 15 1 920 173 16 2 8 9222 1 2 924
= |10 13 3 20 83 2 8 15 19 1 4 217 5 2 24 277 4 0 16
cé L12 16 2 24 100 1 4 19 3 0 16 260 14 3 2 332 6 2 8
g 2 2 0 23 13 0 20 2 12 2 24 34 5 1 4 42 16 2 12
= 4 4 1 16 26 1 12 5 5 1 920 68 10 2 8 85 13 0 24
gl 6 6 2 10 39 2 4 7 18 0 16 102 15 3 12 128 9 3 8
S 8 8 3 4 52 2 24 10 10 3 12 137 1 o0 16 171 6 1 20
% 1o 10 3 26 65 3 16 13 3 2 8 171 6 1 20 214 3 0 4
g L1e 13 0 20 79 0 8 15 16 1 4 205 11 2 24 256 19 2 16

N.B. By the above table may be found how much yarn can be {fpun by any number of fpinrers in any given time whatevet.
5
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10
200
2922
277
100

9%

180
200
250

90

180
225
81

192

83

144
160
200

72

8
128
142

61

7%
112

12
56

156

98
108
136

49

6%
84
93

117
42

80

100
36

67
84
30

55
69
25

45
56
20

35
44
16

TABLE XV.=continued.

3%
24
27
34
12

18
25

23
12
14
17

Tapered half the Length and half the Size of the Rope.

8
11

18
20
25

Thread| Inches,
18

Yarn.

Threads per hook at the head
Number of threads to be worked in the

Sizes demanded
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ROPE-MAKING.

Suppofe you want to make a rope either cable or haw-
fer-laid, to be tapered one-third the length, and one-third
the fize; you muft refer to Table V. or XIV. for making
taper.cable, or hawfer-laid cordage, two-thirds the length
and two-thirds the fize, which you muft work almoft wholly
the reverfe way, by working the number of threads there
mentioned to be worked in the tapers in the fhank, and the
number of threads in the fhank muft be worked in the ta-
pers : the length of yarn there mentioned to be tapered muft
be the length in the head to the firft taper, and the length

TasLe XVI.

Shewing the Number of Threads to work per Hook for four-
ftrand hawfer-laid Cordage, from 2 to 12 Inches in Circum-
ference, of the Sizes of Yarn asundermentioned: the Ropes
to be laid without Hearts, the Yarns comprifing which being

there mentioned in the head muft be the length of the yarn
to be tapered : the length of yarn requefted to be warped
for the fhank will be the fame as there mentioned, and the
diftance between the tapers will, in almoft all cafes, be the
fame as there nominated ; but if at any time there fhould be
a difference, and you are at a lofs to find the diftance be-
tween the tapers you muft divide the length of yarn to be
tapered by the number of threads you have to taper, and
that will give the exaét diftance between them.

TasLe XVII.

Shewing the Length of Yarn requefted to be
warped for the undermentioned Lengths of
four-ftrand kawfer-laid Cordage, with the
Hardening Mark prefixed againft each refpe&ive

equally divided in the Strands. Length.
’II‘\I’O.OF
reads Futhoms Length of Yarn
‘::;fl:‘f:; 16 {17 | 18| 19| 20| 21 | 22 | 23| 24 | 25 demanded. ?equired. Hardentng Mark.
weigh 99 to
100lb.
fms. ft. lg. fins. ft. in,
e 10 15 2 12 2 o
i:iié:. Threads per Hook. 20 3g 5 o 24 4 o
‘ 40 61 4 o 49 2 o©
2 s| 6| 6 6 7] 4| 7| 8| 8| s 6o 92 3 o 74 0 ©
4 22| 23| 24. 25 26| 27} 29| 30| 32| 33 80 123 2 © 98 4 o
6 48| 51| 54 §7. 60| 63| 66| 69! 72| 75 100 Is4 I © 123 2 0O
8 84! 9o| 96 101 107|182 | 117|122 128|133 120 185 o o 148 o o
10 133|142 | 150 158 167|175 183|192 | 200|208 130 200 2 6 160 2 o
12 192 | 204 {216 (228 240 252j264 276288 | 300

Remarks.—1It is very feldom that hawfer-laid cordage is
compofed of more than four ftrands, but for the fake of
experiment, or otherwife, it might be demanded to contain
a greater number : as fuch, the following rule, carefully
attended to, will inform our readers how to lay a haw-
fer-laid rope in as many ftrands as may be confidered ex-
pedient.

Suppofe you want a five-firand hawfer-laid rope, you
muft {quare the fize of the rope propofed to be made ; that
produ& multiply by the fize yarn you propofe making
your rope from ; the prodaét of which, divided by 15, will
give the number of threads to work per hook for a five-
firand hawfer-laid rope  1f you want to make a fix-ftrand
hawfer-laid-rope, you muft proceed as above, and divide
by 18; if a feven-ftrand, divide by 21; if an eight-itrand,
by 24; and fo on, adding 3 to your divifor for every ftrand
you mean to increafe in the rope.

The fhrinking proportion in making four-ftrand hawfer-

laid cordage, in the firft procefs, is exa@ly the fame
as in three-ftrand; the only difference is in clofing the
rope, which, being compoled of four ftrands, occafions
the rope to lay more round and clofe thau in three-
ftrand cerdage, which makes the fhrinkage be in 2 much
greater proportion.  The rope, in cloﬁng, will fhorten
~s2h parts of the remaining length of yarn, after the
rope is hard, inftead of ith, asin three-ftrand hawfer-laid
cordage.

The weight of each coil of four-firand hawfer-laid
cordage may be nearly afcertained, by referring to the table
of the weight of three-ftrand (T'able XII.), tlere being as
near the number of threads in each fize rope as can poflibly
be laid, for each ftrand to have an equal number. But it
thould be remembered, that a coil of four-ftrand hawfer-laid
rope, made out of 200 fathoms of yarn, will be only 130
fathoms long, inftead of 133.2, as n three-ftrand hawfer-
laid cordage, -

TABLE
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TABLE

XVIII

Shewing the fhrinking Proportions of the Yarn, in making the undermentioned Lengths of Bolt-Rope ; alfo its Weight

(untarred), from ¥ to 8

Inches in Circumference.

The Sledge
fhould move
to the fol- 1-Inch. 2-Tnch. 3-Inch. 4-Inch. 5-Inch, 6-Inch. 7-Inch. 8-Inch.
I.Jength Length lowing Marks
in Fa- | of Yarn | " = o
thoms of | required Tackle-Poft,
Rope de-| in 1 514 is called .
manded. [Fathoms.} "y, Rope’s . . . . . . . .
Hardening- Weight. Weight. Weight. Weight Weight. .| Weight. Weight. | Weight.
Mark.
Fms. feet, |C.qr. Ib. oz. ;C.qr. Ib. oz. | C.qr.1b. 0z. | C.qr.1b. oz. ‘ C.qr.1b, oz. (C.qr.lb. oz. C.qr.lb. 0z.| C.qr.1h. 0z
10 14 11 4 (00 2 8300 7111|0016 12301 1 53 0118 2f0o211 2,03 61010 7 2%
20 28 23 2 00 5 050015 6,01 5 9402 211303 8 5(1022 4/1213 42014 5
40 56 46400101{01212 02 11 15105711‘21610211583025841 0 10
60 84 70 0 0015 130118 2031610 |12 8 23 21 2415 {3 210 12/43 1112/ 6114 5
80 112 9320090202581022320]014{315{4350619508214
100 140 116 4 (0025 230 2 20 14|11 27 114 22 13 93 4013 953 27 4|80 10 4102 15 9
120 168 140 0 (01 2 3|03 8 4/13 5 4/3016 543211417021 8|9 223 8123 1 14
Coil| 143 200 166 4 01 8 003926 0|{2016 033 0 o0]53 16 08230{1128015024 0.

Remarks.—1In hardening the ftrands, the yarn will fhrink
one-fixth part of the whole length, which is called the
rope’s hardening mark.,

. In laying the rope, the ftrands will fhrink one-feventh
part of the remaining diftance, which brings the rope to the
length required.

N. B. Bolt-rope is ufuvally made of 20 or zj5-thread
yarn, and generally delivered from the rope-maker white ;

the procefs of tarring it being ufually performed by the
{ail-maker, and is called floving it, it being done in a ftove
or oven calculated for the purpofe. In laying up your
work, you muft work with the fame number of threads as
in common hawfer-laid cordage. Bolt-rope, for exporta.
tion, is fometimes lightly tarred; in which cafe, in cal-
culating the weight, you muft add one-fixth to the weights
hereunto annexed.

TasLe XIX.

Shewing the Number of Threads to work per Hook for three-ftrand hawfer-laid white Cordage, from
1 to 12 Inches in Circumference, of the undermentioned Sizes of Yarn, with the Weight of each

Rope prefixed.

No. of ]
Threads Weight of each
h:g;’;;“ 16 17 18 19 20 21 22 23 24 25 Eogpe 558
to weigh ‘ Fathoms long.

88 lbs.

Size in

Inches. Threads per Hook.

C. gr. b,
1 3 3 3 3 3 3 3 4 4 4 o I 12
2 8 8 9 9 10 10 10 11 12 12 1 o 8
3 18 19 20 21 22 23 24 25 26 27 2 112
4 32 1 330 35| 370 39| 4T | 42| 44 | 46| 48 4 o120
6 72 76 8o 84 88 92 96 | 100 | 104 | 108 9 120
8 128 | 135 | 142 | 149 | 156 | 163 | 170 | 177 | 185 | 192 16 2 24
10 200 | 211 | 222 | 233 | 244 | 255 | 266 | 277 | 289 | 300 | 26 o 16
12 288 | 304 | 320 | 336 | 352 | 3658 | 384 | 400 | 416 | 432 37 224

N. B. Efpecial care fhould be taken relative to making
white cordage for tackle-falls, crane-ropes, &c. that the
hemp be of the very beft quality; and that the fame be
topped, wiz. all the fhort hemp taken out by the hatcheller ;

Vor. XXX,

and that the fpinner do fpin his yarn for the fame exceeding
{mart and even, by no means lighter than the weight fpe-
cified under the article jfpinning the yarn: if he does, his
rope will not anfwer the fize required to be made.

3Z TaBLE
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“TasLe XX.

Shewing the Number of Threads to work per Hook for four-ftrand hawfer-laid white
Cordage, without Hearts, from 2 to 12 Inches in Circumference, of the Sizes of Yaru

as undermentioned.

No. of ‘

Threads .

he‘:f)::i“ 16 17 18 19 20 21 22 23 24 25

to weigh

88 lbs.

Size i

DeTion, Threads per Hook.
2 | 6 6 7 " 7 8 8 8 9 9
3 13 14 15 15 16 17 18 19 19 20
4 | 24| 25| 26| 27| 29| 30 32| 33| 35 | 360
S |37 39| 41| 43| 45|\ 47 | 49| s¥ | 54 | 356
6 54 57 6o 63 66 69 72 75 78 81
8 96 | 101 107 | 112 117 122 128 133 139 144
10 150 | 158 167 | 175% 183 192 | 200 | 208 | 217 225§
12 216 | 228 | 240 | 252 | 264 | 276 | 288 | 300 | 312 | 324

N. B. The weight of the above ropes may be found by
copfulting Table XV1I. for three-ftrand hawfer-laid white
cordage ; the number of threads in each rope of a fize being
of an equal number, as near as poffible.

Cordage made by Contra& for the Ufe of His Majefly’s
Navy.—The under-mentioned thews the number of threads
to work per hook ; the loweft weight, allowance in weight,
bandage, and higheft weight ; the cordage is to be received
and allowed for by the recciving officers of his majefty’s re-

TasLe XXI. Cablets.
a Thresds Loweft Allowance Higheft
Size. I‘K):k. _ Weight. | in Weight. Bandage. We?ght.

C. qr. b, C.gr. Ih. ‘; C.gr. Ib.| C.gr. Ib.
2 3 I1 4100 4/00 4 1112
2L 1 4 13 0{00 500 3§ 1 3 10
3 6 22 1|00 7]l00.8 2 2 16
3% 8 31 2|0010|0O0II 31 23
4 10 401800120013 | 41 1%
45| 12 §023(0015 0016 | § 1 26
5 15 62 1|o018 o020 | 63 1I
5% | 18 73 7|oco22|0024! 8025
6 21 goil2z 0026|011 O 92 I0
6| 24 l1or19|0o1 101 4103 24
7 28 1201801 6lo1 9l|123 §
781 32 | 13316 |01 11 01 14|14 2 I3
8 37 160 6lo1 17101 21| 163 16
811 42 180270122102 0] 190 22
9 47 (2011702 1l02 721125
9k | 52 | 222 9lo2 7]o213[233 1

It is to be obferved, that the above fizes in Tab. XX.,
vig. 2 to g} inches, are termed, in the navy contraéts, ca-
blets, the yarn for which fhiould be warped 200 fathoms
leng, and the cablets, when complete, to be 120 fathoms.
A hawl of yarn containing 336 threads, fhould weigh from
16cwt. oqr. 8lb. to 16cwt. 1gr. 251b., and no more,
allowing one-fixth part of fuch weight for tar, which is
the allowance made by the honourable navy-board, and no
more.

3

fpeive dock-yards, under the honourable commiffioners of
his majefty’s navy, to rope-makers who have made cordage
(upon the ufual principle) by contra&, in coils, hawfers,
cablets, and cables, with the length of yarn to be warped
for the fame, and length of cordage when made, as ordered
by the honourable navy-board.

N. B. The higheft weight a hawl of yarn for each fort
of cgrdage fhould weigh (and by no means more,) is here
noted.

TapLe XXII. Cables.

’

Si Thre?fls Loweft Allowance | Higheft
ize. H’:)Zk Weight. | in Weight.| Weight.
C.qr.lb. | C.ogr. Ib.| C.qr. Ib.
10 58 {21023/ 02 321226
104 64 | 23117 02 9| 233 26
I1 70 | 25 2 10 02 15 | 26 0 25
113 76 1273 4| 0222|281 26
12 83 | 3011003 I]|3I0II
iz 90 | 32317 03 8|33 225
13 98 | 353 9031636225
1351 106 1 383 1|03 25|39 2206
14 114 | 41 2 20 | 1 O § |42 2 2§
145 | 122 | 44 2 12 | 1 0 12 | 45 2 24
15 130 | 47 2 3| 1 021 |48 2 24
153 | 139 /503 7 11 2 520 9
16 148 | 54 0 I3 | I I II |55 1 24
165 | 157 |57 116, 1120|583 8
'

Cablets from 4 to 9 inches will not be rejecred, if they
are half an inch in girt above the dimenfions ordered,
. The yarn for the above cables (T'ab. XXII.) are warped
166 fms. 4 ft. long, and the cables, when complete, to be
100 fathoms long. A hawl of yarn containing 336 threads,
166 fips. 4 ft. long, thould weigh from 13 cat. 2 gr, 61b.
to 13 cwt. 3 qr. 16lb., and no more, tarred with the fame
proportion of tar as the yarn for the cablets before-men-
tioned.
Cables
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Cables 10 inches and upwards, are allowed three-fourths
of an inch in girt more than the dimenfions given.

In proportions of cordage wherein the cables contained in
them do not exceed 131 inches in circumference, a propor-
tion of 15 cwt. of fpun-yarn is allowed to be fent to every
ton of cordage ; but if the cables are 14 inches in circum-
ference and upwards, then 3 cwt. for every ton is allowed,
in order to work up the toppings (or hemp) which
fhould be taken out of the hemp agreeable to contrad,
previous to its being {pun into cable-yarn (in particular),
as it frequently happens that the great number of lives of
fome of his majelty’s moft valuable fubjefts are at ftake
upon the dependance of a fingle cable.

The cables made in the ufual mode, by contra&, have of
late never exceeded 164inchesin circumference, (Tab. XX1I.
extends no further) : for all the higher fizes are made by
patent machines, by which much manual labour is fpared,
and the yarns and ftrands laid much clofer and more even,
and bear the ftrain more equally.

Size. N;)l:ra & 'Lo.w eft .Allow.a "¢ | Bandage. HighCﬂ:
Hook. Weight. iy Weight. 57 | Weight.

- C.oqr.lb.| C.gr.lb. | Cogr. Ib. | C.yr Ib.

21 2 01 4| oo 1|00 1| o1 6
1 3 0120 00 1|00 I} o071 22
1} 6 ©313| 00 2{00 2| 0317
2 9 11 6| oo 400 4| 11 14
25| 14 20 5| oo 6|00 6 2017
3 20 2320 oo 800 9| 30 9
35| 26 33 7| colr|oo1I1]| 40 I
4 35 5014 oo14|o0o016| 51 16
4% 1 44 6122 co18|looz20| 63 4
5 54 7319 co22(0024| 81 ¢
55| 65 92 2| oo27{o1 1|100 2
6 77 111 3 o1 4|01 7|11 3 14
611 g1 13111 o1 9loxrr13iigo 3

The fizes of cordage hereunto annexed, from 2 to 3%
inches in circumference, are termed, in the navy, con-
tra&t coils ; all above, wiz. 4 to 6% inch, are called hawfers,
The yarn for both coils and hawfers thould be warped
195 fathoms long, and the ropes, when completed, are to
be 130 fathoms long. A hawl of yarn, confifting of 336
threads, 195 fathoms long, fhould weigh from 16 cwt. 1 qr.
71b. to 16 cwt. 2 qr. 241b. and no more, tarred in the
fame proportion as cablets and cables. .

All cordage delivered into his majefty’s dock-yards un-
dergo a trial, which is, by proving one ftrand out of each
rope, each thread (or yarn) of which having a weight,
weighing one-third of an cwt. made faft to it, which it
fhould Iift ; but if a certain number of yarns (according to
the fize of each rope) fhould break in the trial, the rope
is rejetted, otherwife 1t is received, :

Particular attention thould be paid not to fend any kind
of cordage into his majefty’s dock-yards above its higheit
weight, allowed according to contrad, as, in fuch calfe, all
above that weight will be a lofs to the manufacturer ; the re-
ceiving officer not being authorifed to allow any more than
18 {pecified in the contrat. ‘

N. B. It is to be obferved, that, in making cordage by
contraét for the ule of his majeity’s navy, his majefty
finds Lis own hemp, the contraétor tar and labour at a
certain price per ton. All cables and cordage to be
tarred with good Stockholm tar, without mixture of any

other, except about one-third part, which may be of Ruffia
tar.

A white thread, twifted the contrary way, (fometimes
called the rogue’s yarn,) is to be laid in all the ftrands of
the cables and large cordage ; and a twine in the {mall
cordage for the king’s mark, fo as to be feen on the outfide
of the ftrands.

In any of the {trands, there is to be no greater number
of threads at the ends of the cables or cordage than in the
middle.

The only parliamentary regulations, relative to the ma-
nufa@ure of cordage, are contained in the following aét ;
“ An act for more effeCtually preventing deceits in the ma-
nufa&turing of cordage -for fhipping ; and to prevent the
illicit importation of foreign-made cordage.”” 25 Geo. I11.
c. 56.

In July 1799, a patent was granted to W. Chapman and
E. W. Chapman, of Newcaftle-upon-Tyne, for their im-
proved method of making cords and ropes, twined and un-
twined, from the fpinning of the yarn inclufive, to the finifh-
ing of the rope or cordage. 'This invention appears, by the
fpecification, to include material improvements in the {pin-
ning of rope-yarn, and in the manufaGuring of cordage.
Rope-yarns are at prefent fpun by men, at an expence of
from half a crown to five fhillings per day, according to the
fituation of the place, whether in the out-ports, or on the

river Thames. Or it is wholly fpun by machinery.

In the pradtice of the firft method rope-walks are necef-

fary, and the fibres of the hemp are drawn into the yarn
of different lengths propertionate in a given degree to their
pofition in the outfide or infide of the yarn ; accordingly,
when this yarn is ftrained, and its diameter collapfes, the
infide fibres of hemp bear the greateft firain, and thus they
break progreflively from the infide.
- In the {pinning by a mill the fibres are all brought for-
ward in a pofition parallel to each other, previoufly to their
receiving their -twift. They are confequently all of one
length; and, when twifted, the outfide fibres are moft
fhortened by forming the fame number of fpirals round a
greater axis than the interior, and thus they muit confe-
quently break the firft, on the fame principle that the out-
fide yarns of ftrands of ropes manufadured in the old
method break before the interior yarns ; and, confequently,
with lefs ftrain than ropes of the improved principle, where
the ftrands, (or immediate component parts of the rope)
have been formed in fuch a mauner as that all the yarns
fhall bear equally at the time of the rope’s breaking. )

Neverthelefs, yarns {pun by a mill have been found
ftronger than common yarns, on account of the great
evennels with which they are {pun; the manual labour in
manufacturing is much lefs than in the common method :
but, on the other hand, there is the expence of machinery,
and the greater wafte of hemp in preparing it for being
drawn out in the progreffive ftages of its advance to the
{pindle.

The method invented by Meflrs. Chapman differs from
both the preceding, in having, by an eafy and fimple con.
trivance, the fibres of the hemp laid in the yarn in fuch
a manner as the yarns themfelves are laid in the ftrands of
the rope manufadtured on the new principle.

Their machinery confifts orly of a fpindle, divided into
two parts, the upper containing apparatus to draw forward
the hemp from the fpinner with twift fufficient to combine
the fibres ; which enablcs them to employ women, children,
and invalids, and alfo te appropriate the rope-ground folely
to the purpofe of laying ropes.

The part we have defcribed is only an improvement ow
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the methods of fpinning, granted to Mr. William Chapman
on the 8th day of November, 1798.

The remaining parts of their invention confift chiefly in
the giving, from a ftationary power, internal motion to a
locomotive machine, wiz. to the roper’s fledge, on which
the #trands and the rope itfelf are twifted, by which con-
trivance they are enabled to apply a water-wheel, or fteam-
engine, to the whole procefs of making ropes of all kinds
whatever.

Mr. Jofeph Huddart of Iflington obtained a patent in
Augutt of the fame year for an improved method of regif-
tering or forming the flrands in the machinery for the
manufaure of cordage. Having previoufly taken out a
patent for this purpofe, he contrived to effe&t it by the fol-
lowing means :

1. By keeping the yarns feparate from each other, and
drawing them from bobbins, which revolve, to keep up the
twift whiltt the ftrand is forming.

2. By paffing them through a regifter, which divides
them by circular fhells of holes ; the number in each fhell
being agreeable to the diftance from the centre of the
ftrand, and the angle which the yarns make with a line
parallel to it, and which gives them a proper pofition to
enter.

3. A cylindrical tube, which compreffes the ftrand, and
maintains a cylindrical figure to its furface.

4. A gauge to determine the angle which the yarns in
the outfide fhell make with a line parallel to the centre of
the ftrand when regiftering ; and, according to the argle
made by the yarns in this fhell, the length of all the yarns
in the ftrand will be determined.

5. By hardening up the ftrand, and thereby increafing
the angle in the outfide fhell, which compenfates for the
fretching of the yarns, and the compreflion of the ftrand.

The patent which Mr. Huddart took out in Augutt re-
lates to the invention of a machine that may be worked
by men, or any other power, and by means of which the
regiftering may be commodioufly and effe@ually carried on.
Bat figures are neceflary for defcribing intelligibly his pecu-
liar contrivance. Mr. Huddart, in the following year,
took out a patent for improvements in the method of turn-
ing cordage in the manufadture of it. But our limits
forbid our enlarging on this article. The fpecifications of
the patents for regiftering, as well as faftening, may be
confulted by thofe who are concerned in this manufatture.

Rope Walk, or Rope-houfe Ground, is the place where
ropes are manufa&ured. This fhould be 400 yardslong, and
about 10 broad. At the upper end are fixed the {pinning-
wheels, over which is the hatchelling-loft, alfo the back-
frame wheels, tackle-boards, and pofts, winches for winding
the yarn on as it is fpun, and reels on which to reel the
ropes. On each fide are ftake-pofts; in the middle is fixed
the warping-poft, and at the lower end, the capftern and
reaching-poft. Back-frame wheels for fmall, and {ledges
and drags for large ropes, are ufed towards the lower end ;
the back-frame wheel, for laying cordage from a fix-thread
ratline to a two-inch rope, 1s about four or five feet in
diameter, and is hung between two uprights, fixed by
tenons on a truck, and fupported by a knee of wood.
Over its top is a femicircular frame, called the head, to
contain three whirls (that turns on the braffes) with iron
fpindles, fecured by a hafp and pin. They are worked
by means of a leather hand encircling the whirls and the
wheel.  Three of the whirls are turned when hardening the
ftrands, and one only when clofing the rope, the ftrands
being hung together upon it. The truck, on which the
back-frame wheel is fixed, runs on four wheels, and is
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made of three-inch ozk plank, about nine feet long and
thirteen inches broad at one end, and eleven inches broad
at the other. The ~apftern, about eight feet high, and
fourteen inches in diameter, is turned either by men or
horfes ; its ufe is to draw the yarn, when tarring, out of
the copper, through the nipper, to be coiled away in the
yarn-houfe, and there properly hardened before it is ufed;
otherwife it will kink, i.e. twilt or curl, by being twifted
too hard in clofing. Another capitern, or crab, is fixed
at the lower end of the walk, for ftretching the yarn to its
fulleft extent, before it is worked into ftrands, by means of
the tackle-fall, led from the fledge to the capftern; thefe
being about eighteen yards diftant from each other. The
crank-wheel, which is ufed for {pinning of lines, box-cord,
&c. is fixed on an iron {pindle or axis, with a handle by
which to turn it. It hangs between two pofts, and in its
upper part, above the wheel, is let in a femicircular board
to receive three fets of whirl-bolts, with wheels upon them,
on which the fpinners hang their threads: at the front
fide of the wheel is a fhort poft, fupported by a knee of oak,
on which the fpindle refts, The drags refemble the hinder
part of the {ledge, to which they are fattened by ropes, and

they are lined with a board on the upper fide : their weight -
ferves as a prefs, when the rope requires more than the
fledge can carry properly to ftretch the ftrands, and prevent
their kinking. The hatchel ferves to clear the ends of the
hemp, by drawing it through, having forty fharp-pointed
iron-teeth, fimilar to the hatchel in the clearer, which has
finer teeth, Irom-jacks are fometimes ufed inftead of the
table-wheel or bacljc-frame wheel, and differ from the latter
by having an iron-wheel with cogs, which work in the
whirls, that have likewife iron-cogs. The /loper, which ie
ufed to lay lines, has two iron {wivel-hooks (running round
in a brafs or iron box) at each end, for the line to ﬁang on
and work, by the pewer of the fore-turn, from the wheel
at the upper end. The nipper is formed of two fteel-plates,
with a femi-oval hole in each, which, by the motion of the
upper plate, enlarges or contraéts as the tarring of the yarn
requires. It is thus fixed: a poft is placed between
the kettle and the capftern, with a mortife cut-eighteen
inches long from the kettle’s furface, and five inches wide.
The under plate is turned up on each fide, to form two
grooves, and is let into the front fide of the poft from the
lower part of the mortife. The upper plate has a dove-tail
on the back, that flides up and down in a groove into the
§rooves of the lower plate ; and by a ftaff, made faft to its
ront, it is raifed or lowered, and regulated by a weight
fufpended at the other end, fo that the yarn receives no more
tar than isrequired, and that which is fqueezed out drops into
a trough, and returns into the kettle.  Prefs-barrels are old
tar-barrels filled with clay, and laid on the fledge or drag
to add weight when the rope is clofing. The reaching-pofi
1s a poft in the ground at the lower end of the walk ; ufed in
ftretching the yarn by means of a tackle, one of the blocks
of which is hooked to a ftrap round the poft, the other
block to a pendant at the fledge, being about eighteen
yards diftant from each other. Sldges are frames made of
ftrong oak, clamped with iron in different parts; the two
fides are the length of the fledge, made of oak, and tied in
with oak bars at each end ; near the front are two uprights,
let into the fides, and fupported by two flanting pieces from
the upper end. A breaft-board 1s faftened with iron pins
to the uprights, and contains holes for the hooks to pafs
through, on which the hooks are hung 5 which, being turned
by men, is twifted into rope, and fo clofed or finithed.
Thefe fledges are loaded as the occafion of making the rope
requires. The fpinning-awheel is hung between two poits
fixed



fixed in the ground ; over its top is a femicircular frame,
called the head, which contains twelve whirls, if it be for
twelve {pinners to {pin at the fame time ; thefe whirls turn
on iron {pindles, with hooks to their front ends to hang
the hemp on, and.are worked by means of a leather band
encircling the wheels and whirls. The tools and terms
appropriate to rope-making are defcribed in their proper
laces,

P Rore-Farn, the yarn of any rope untwifted. It com-
monly confifts of cable-ends which are worn out; and
are called junks of the cables. - It ferves for many purpofes
among the failors.

Rope-yarn properly denotes the fmalleft and fimpleft
part of any rope, being one of the threads of which a
ftrand is compofed ; fo that the fize of the latter, and of
the rope into which it is twilted, are determined by the
number of rope-yarns.



