CHAPTER 1: ON KNOTS

Of Knots, it is necessary that I speak. . .

The sailor, from the very nature of his craft, has a dependence
on rope and a consequent familiarity with knots that 1s demanded
no other workman. It follows that most important knots owe both
their origin and their names to the requirements of a ship at sea. So
diverse are these requirements that the number of knots devised by
the sailor is probably ten times greater than the sum of all other
handicrafts combined. Nor is this surprising if we consider that on 2
full-rigged ship, in everyday use, are several miles of rigging, and
an able seaman, of necessity, is acquainted with every inch of this
extent.

Knotting has been an important adjunct to the everyday life of all
people from the earliest days of which we have knowledge. There are
still primitive races who fasten their huts, traps, canoes, and harness
with knotted thongs and withes. But civilized man 1s no less de-
endent on knots than his more backward brothers, even though
nots today are much less in evidence in sophisticated surroundings.

Long ago man recognized the decorative possibilities of knots, and
“fancy knotting” is one of the oldest and most widely distributed of
the folk arts. But it remained for the sailor to seize upon this art and
to develop it into something that is peculiarly his own.
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THE ASHLEY BOOK OF KNOTS

Aboard ship knotting had reached its flood early in the nineteenth
century, and by mid-century, with the commencement of the Clip-
Fcr Era, it had begun to ebb. Folk arts flourish best where there are
eisure and contentment, and neither of these conditions obtained on
clipper ships. After the American Civil War the economic situation
in the merchant marine was such that all ships were undermanned;
sailors had little or no time to spare from their labors, and knotting
was pushed into the background}?

At the beginning of the nineteenth century it was unusual to find
in the forecastle of a sailing ship more than one or two sailors who
could read and write. It was a common thing for boys to go to ses
before they were ten years old, and cabin boys of seven and eight
years’ age were not unusual. Even ashore, at that time, education was
considered unnecessary in the classes from which seamen were re-
cruited. But the isolation of the sea was such that the sailor’s inability
to read and write was an almost intolerable hardship. In order to keep
his mind occupied when off duty, it was necessary for him to busy
his hands. Fortunately there was, aboard ship, one material that could
be used for that purpose. There was generally plenty of condemned
rope with which to tie knots.

A frugal owner would send his ship to sea with all the old running
rigging in place that would pass inspection. But any shipmaster
worthy of the name, once his ship was under way, began to reeve
off new rigging wherever a long-jawed piece of gear met his eye.

‘There were two arts that belonged to the sailor: scrimshaw, which
was the carving and engraving of whalebone and ivory and was
peculiar to the whaling fleet, and knotting, which belonged to all
deepwater ships, includging whalers.

Jackknife industries also flourished aboard ship, and much of the
tattooing of the old days was done in the forecastle. Sailors knitted,
sewed, and crocheted; made baskets and straw hats. But the true shell-
back was more apt to specialize in knots.

Aboard coasters and fishermen knotting has never been so widely
practiced. There is a fundamental difference between the deepwater
and the coastwise sailor. The latter, in common with the fisherman,
spends much of his time ashore, making harbor at short intervals.
Usually he has 2 home and family ties of some sort. His excursions
on the sea are too brief, and his hours at sea too busy, to encourage
handicrafts. But the shellback, if he has 2 home, generally ignores it
when ashore so long as his health and thirst last. Most of the days of
his life are actually lived at sea.

The character of a sailor’s knotting depends to a great extent on
what branch of the service he is in. It would be impossible 1n the
Navy to hand out rope in sufficient quantity for the large crews that
are carried. Generally the men have to be content with log line, fish-
line, and such small stuff. This has resulted in the Navy’s seamen spe-
cializing in “square knotting” or “macrame.”




ON KNOTS

Merchant sailors have been better provided. Although they seldom
obtain new material to work with, junk is generally issued, which
they “work up” into foxes, nettles, and twice-laid rope.

It was the whaleman who fared best; his voyages were longer and
less broken, and his ship was heavily overmanned. New whale line
was frequently allowed, that had been broken 1n the whale hunt. This
was the best quality rope that was manufactured, and could be
worked up into any size material required. But to balance against
these favorable conditions was the divided interest of the whaleman.
Unless he possessed a special gift for knots he was apt to succumb
to the lure of scrimshaw.

The interest of seamen in their knots was widespread and intense,
and often decidedly competitive. Complicated knots were explained
under pledge of secrecy; often a knowledge of one knot was bar-
tered for another. [ have heard of a sailor who carried an unfinished
blackjack in his ditty bag for several voyages until at last he found
a shipmate who could teach him the knot he wished to finish off
with. A sailor was judged by his chest beckets and his bag lanyards.
A superlative knot tier, in the middle of the nineteenth century, stood
in the estimation of the forecastle about where the Artist of the
Cavern Walls stood in the Cro-Magnon days.

Very little nationalism is evident among knots. One reason for this
may be that the merchant sailor has never been too particular about
what flag he sailed under, and in the general shifting about, knots soon
became common property. Here and there we have a “SPANISH,”
“PortuGUESE,” “EnNcLisH,” “FrencH,” or “AmMEericaN’ Knot, but
seldom is the application of such a name at all universal. The same
knot may be attributed to several countries, just as FLaT “OveEr-ONE-
AND-UNDER-ONE” SINNET (#2976) i1s called by English-speaking
sailors “FrReENcH SINNET” and by the ever-polite French ‘I RESSE
ANGLAISE.”

It is impossible to make a distinction between the British and the
American contribution to knots. There were English sailors 1n every
Yankee forecastle. But it would seem that English-speaking people
as a whole have made the largest single contribution to the subject.
At the present time Scandinavian sailors are doing more toward
preserving the traditions of marlingspike seamanship than any other
seamen.

In the pages that are to follow, in order to save continual jump-
ing between the past and present tenses, | shall speak in general as if
square-rigged ships still sail the seas, as 1if Water Street and Front
Street in every seaport town still teem with sallors. I for one wish
that this were so, and it is no part of my task either to scrap the one
or to bury the other. But it may well be that the assumption 1s not
altogether too farfetched; for old customs die slowly; there are still
a few square-riggers sailing out of Australia and South America.
Rope standing rigging is still standard for small boats in the tropics,
and on three quarters of the charted seas the internal-combustion
engine is still a rarity.
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In the middle 1800s the public of several nations became sailor-
conscious. Organizations for “uplift” were formed, sailors’ reading
rooms and educational classes were established along the waterfronts.
By this time the public- or common-school movement in America
was well under way, so, unless a boy ran off to sea at a very im-
mature age, the rudiments of the “three Rs” had begun to seep in.

“Sailors’ Aid” societies in various ports placed compact little
libraries aboard outbound ships. Voyages in the meanwhile had short-
ened. Ships were built more for stPeed and less for capacity; itinerant
trading ventures had become infrequent. The best routes for mak-
ing the long runs around the Horn and the Cape had been charted,
and, except for the whaler, the day of the long voyage was past.

Usually the advent of steam is held accountable for putting a
period to the art of knotting. But the fact that a sailor could not
read and at the same time employ his hands may be accepted as in
great part responsible. The higher education had taken its toll. To
be sure, the books put aboard ship frequently had a Rollo-like flavor,
more suited for juvenile Sunday-school classes than for the minds of
adult men. But hungry minds will accept anything, and the average
saillor was pretty young, and quite uncritical. Ship libraries were
thumbed to shreds, the subject matter of books was discussed, and
the comparative merits of heroes and the beauty of heroines argued
aboard ship with a seriousness, even a partisanship, that would put
to blush the efforts of many a Browning Society ashore.

But there were still men in the forecastle who preferred to work
with their hands even when there was plenty of reading matter,
which was not always the case.

A library of one hundred books was put aboard the bark Sunbeam
in 19o4 by the New Bedford Port Society. This library had been re-
moved entire from the bark Morning Star on her return a few months
earlier from a two years’ whaling voyage. In theory the proceeding
was sound, but in practice it presented flaws. Five of our crew were
condemned to sail an additional two years, four years in all, with the
selfsame one hundred books, all five men having just signed oft from
the Morning Star. Although at first there was grumbling, knotting
and scrimshaw came to the rescue. Of the six men who started 1n at
once tc knot and scrimshaw, four were of the Morning Star group.

It was inevitable that when the sailor learned to read he wourd
neglect the arts. Eventually good marlingspike sailors became scarce.
Only the essential everyday knots were taught to the greenhorns in
the forecastle, and work that formerly had been done at sea was
turned out in the rigging loft.

Abruptly, however, in the second quarter of the twentieth cen-
tury, knotting began to pick up again, and sailors the world over
evinced a renewed interest. To the casual observer this might have
seemed to be a fabricated or even a sentimental phenomenon. Yet
on turbine and Diesel ships, on gasoline boats and piano-wired yachts,
fancy knots were again in evidence.

Sailors once more compared and argued the relative beauties of
the Stag, the Rosg, and the Maxrope KnNoT; in the dogwatches knots
were again a vital topic of conversation. The manifestation proved to
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be no mere transient fad. Nor was it the result of sentiment or of
suasion. The answer was simple, and far deeper; the return to his
first love was natural and wholly unpremeditated. The sailor’s hand
and eye, long slaves to magazine and book, were again free. The one
no longer turned the leat while the other scanned the printed page.
Magazines and books were tossed aside unopened.

And now while the cheerful radio in the forecastle bleats out the
latest baseball and cricket scores, or prize-fight gossip, from five
hundred or two thousand miles away, the sailor’s hands again deftly
fashion a knotted belt or handbag for his lady, or for any one of
his several ladies, in whatever port his ship 1s headed for; and 1f he 1s
musically inclined he cheerfully whistles an obbligato to the radio
soloist of the moment, while his fingers once more ply the knotted
cords.

Thus I hold to be real pmgrcss; and the sailor today is a far happier
mortal than ever he was before. Something of course is missing, for
gone are the tall ships of yesterday, but somewhere in the offing
may be something else quite as beautiful.

Also, just beyond the horizon is the threat of the cinema and tele-
vision, which require only a little popularizing cheapness before they
too will invade the forecastle; when they do the sailor’s hands will
again be idle.

My earliest schooling in knots was received from two uncles, who
were whaling captains. One taught me the Regr Kxor when I was
three years old, but a little sailboat model he promised to make
me, when I had learned my lesson, was never completed, for he
crossed the bar soon after. Years later my aunt gave me the model of
a whaleboat that he had made for her, and which had traveled as far
as the first Paris Exposition; and so the score was settled. My other
uncle taught me to sinnet. He had agreed to make me a whiplash, but
as he proved dilatory, or so 1t seemed to a boy of my age, I secured
material and, with a little coaching, made the lash myvself. When
| was seven my father gave me a pony on condition that I master the
HavLTer HircH.

Before I had reached the age of nine I was proprietor and chief
canvasman of a two-ring circus that was widely, even if somewhat
conventionally, advertised as the “Greatest Show on Earth.” The
tent was made of carriage covers that had been more or less honorably
acquired, but the center poles had been pilfered from the clothesline.
Besides being canvasman I was also trapeze performer, bearded lady,
ticket seller, and ringmaster. It was in the first of my several capacities
that I required a knowledge of splicing and the use of the sailor’s
palm and needle. My uncle at this time being away at sea, I found a
teacher at the wharfside and cut out, seamed, and roped the tent
with the assistance of Daniel Mullins (now Captain Mullins) and
several other boys of the neighborhood. The circus presently took to
the road, but it went into winter quarters abruptly and disbanded be-
cause of 2 misunderstanding over a piece of borrowed costume which
the older generation deemed inapproprate for the street parade.

Eventually the tent was cut up into haycaps.
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One day a dozen years later, in Wilmington, Delaware, the chief
contortionist of Barnum and Bailey’s Circus slapped me on the back
and hailed me so boisterously that the embarrassed young lady who
accompanied me made the error of attempting to continue her stroll
as if nothing unusual were happening. But by the time she finally
entered the big top, her circle of acquaintances had increased by
three and she proudly held a handful of photographs, inscribed and
autographed by the Contortionist, the Tattooed Man, and the Ex-
pansionist. “Chippet,” the contortionist, was none other than the
ex-"'Bender” of my own defunct—but—never-absorbed-or-amalgam-
ated circus, whom Barnum had succeeded in teaching to tie him-
self into a perfect Ficure-or-Eicatr Knor. To this day I feel that
P.T. had crowded me 2a bit.

When I arrived at a proper age I went to sea and served my ap-
prenticeship in knots aboard the whaling bark Sunbeam. My chief in-
structor and the most quoted man in this volume was Captain Charles
W. Smith, then acting mate, who afterward became master of the
bark Lagoda, “the ship that never sailed” (the same being comfort-
ably housed inside the New Bedford Whaling Museum). Under Cap-
tain Smith’s tutorship I progressed rapidly in knots and marlingspike
seamanship to a point where even my teacher admitted that if I

persevered and retained my health I might someday hope to grasp
the rudiments of the art.

When I had learned all that he offered I repaid him rather shabbily
for all his kindness by slipping forward in the dogwatches and pick-
ing up, at the forecastle head, three knots with which he was un-
familiar.

From that day I have continued to collect knots wherever I could
find them, and as unfamiliar sailors’ knots became increasingly diffi-
cult to find I was attracted by the knots of other occupations. I
hobnobbed with butchers and steeple jacks, cobblers and truck
drivers, electric linesmen, Boy Scouts, and with elderly ladies who
knit. Mr. Ringling himself, I cannot recall now which of the several
brothers it was, took me about his circus and was pleased to be able
to dazzle me with a score of knots with which I was quite unfamiliar.
It was pleasant to talk to a brother showman again, and the meeting
was not one bit too soon, for almost overnight the interior of the
circus tent became a spiderweb of wire and turnbuckles instead of
hemp and blocks.

Will James, “the Lone Cowboy,” showed me the THEoDORE KNoT
one day while we were lunching with Joseph Chapin, then the Art
Editor of Scribner’s Magazine. In Boston I halted an operation to
see how the surgeon made fast his stitches. I have watched oxen
slung for the shoeing, I have helped throw pack lashings, I have fol-
lowed tree surgeons through their acrobatics and examined poachers’
traps and snares. But I never saw Houdini, never was present at a suc-
cessful lynching, and never participated mn a commercial second-
story venture.

One spring soon after my whaling experience I spent several weeks
on an oysterman in Delaware Bay, having been commissioned by
Harper’s Magazine to make a series of pictures of oyster culture.
(Several of these now hang in the Mariners’ Museum at Newport
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News.) Over Sunday the fleet laid up at Bridgeton, New Jersey, and
on Monday morning it got under way and sailed down the Cohansey
Creek to dredge on the public beds oft Ship John Light.

There was a fleet of perhaps two hundred sharpies, pungtys, bug-
eyes, canoes, schooners, and sloops, none with a motor, as the public
beds are not open to power dredging. In the exodus down the narrow
winding river the boats were crowded together as thick as a run of
herring. At any time it appeared possible to walk ashore merely by
stepping from rail to rail. But there was no fouling and no crowding;
and what little chat there was consisted of friendly hails. It was
just an average business day for the oystermen. Near the river's
mouth a big bugeye overhauled us, and as she drew alongside
my eye rested on a huge knot at the end of the faresail halyard; it
was far bigger than the common Ficure-EiGHT that is the universal
stopper for the ends of running rigging. As we dropped astern I
questioned the crew of the Mattie Flavel about the knot, which I
assumed was one peculiar to the oyster fleet since I had not seen 1ts
hke betore. To my surprise no one aboard could identity 1it. So, as
[ carried a definite impression of its appearance, I hunted up a length
of rope and in a little while evolved a duplicate, as I believed at the
time,

That was the origin of the knot which I have since termed the “Oys-
TERMAN’S STOPPER” (¥526). A few days later, in Bivalve, the same
bugeye tied up near by. On going aboard I found that the glorified
STopPER KNoT was nothing after all but an ordinary Ficure-EiGHT
Kot tied in the very gouty end of a long-jawed halyard.

That was my first original venture in knotwork, although at the
time I had no idea the OysTERMAN’s STOPPER Was original, I supposed
that everything of so simple a nature had already been discovered.

In the spring of 1916, George H. Taber mailed me a paper which
he had received from a New Orleans correspondent, that purported
to be an exposition of why a symmetrical sinnet of triangular cross
section is impossible. The argument was unconvincing, and having
conceived a mental image of how such a thing might appear, in a
little while I held in hand a successful EQUILATERAL TRIANGULAR SiNn-
NET of nine strands (¥3028).

Then, when my attention was called to the fact that Matthew
Walker alone of all past knot tiers still holds the credit for his inven-
tion, I went to the trouble of patenting my sinnet.

From that day I have continued in my spare time, and also in time
that perhaps I should not have spared, to search for new things in
knots, in sinnets, and 1n splices. Occasionally 1 have set the subject
aside for a while, but always to pick it up again sooner or later.

Some of my friends did not hesitate to take me to task for what
they regarded as a flagrant waste of time. More than once 1 was
tempted to explain my prodigality as an individual’s protest against
the materialism of his age. But even if that had been true, which it
was not, it would hardly have been deemed a sufhicient excuse.

Without doubt my critics would have been entirely satisfied if
[ had announced that I proposed to write a book on the subject, for
the urge to write a book is nowadays accepted as ample excuse for
almost any delinquency.
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But I had given no thought at that time to writing a book of knots,
a fact which I have had occasion to regret many times since, for
my early notes were very fragmentary. However, I am not con-
vinced that an excuse is called for. Throughout history, from the
carly peregrinations of Marco Polo and the first voyage of Chris-
topher Columbus down to more recent explorations in Antarctica
and the Himalayas, the thrill incident to the pursuit of untrodden
ways and the joy that attends occasional discovery have ever been
accounted sufhcient reward in themselves for almost any human ef-
fort or sacrifice.

To me the simple act of tying a knot i1s an adventure in unlimited
space. A bit of string affords a dimensional latitude that is unique
among the entities. For an uncomplicated strand is a palpable object
that, for all practical purposes, possesses one dimension onlf,f. If we
move a single strand in a plane, interlacing it at will, actual objects
of beauty and of utility can result in what is practically two dimen-
sions; and if we choose to direct our strand out of this one plane,
another dimension is added which provides opportunity for an ex-
cursion that is limited only by the scope of our own imagery and
the length of the ropemaker’s colil.

What can be more wonderful than that?

But there always seems to be another car ahead in every likely
parking space. Here is a Mr. Klein who claims to have proved
(Mathematische Annalen) that knots cannot exist in space of four
dimensions. This in itself is bad enough, but if someone else should
come forward to prove that heaven does not exist in three dimen-
sions, what future is there left for the confirmed knot tier?

A

s

The basis of this work is the assembled notes of forty years’ collec-
tion. My aim has been to write a comprehensive and orderly book on
applied knots and to make whatever information it contains easily
accessible.

Unless a knot serves a prescribed purpose, which may be either
practical or decorative, it does not belong here. Knots that cannot
hold their form when tied in tangible material are not shown, no
matter how decorative they may be. Many such decorative knots
appear 1n ancient architectural carvings, on early book covers, and in
1]luminated manuscripts. Old tombstones often bear them. The early
Britons employed them in various heraldic devices. Many artists, 1n-
cluding Leonardo da Vinci, have drawn elaborate knot forms in their
decorations. These pictured and sculptured knots serve their pur-
poses admirably, but they are not within the scope of the present
work. A knot must have distinction of some sort to be included. Bad
as the GranNY KNorT is, it has borne a name, and been in use for many
years. With such, I do not feel at liberty to be arbitrary, no matter
how unimportant they may seem to be.

The purpose of a knot and the method of tying it are not less im-
portant than 1ts name and aspect, the two features that are commonly
stressed. The question of what knot is best for a particular need 1s
perhaps the most important of all to be considered.
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Often there is a certain way to make a knot that 1s either casy to
remember, easy to tie, or so economical of eftort that it deserves to
be generally adopted. Usually this preferred way is the sailors’, al-
though in the case of bends for small material the weaver has been
most prolific. Methods vary both with the vocation employing a knot
and with the size and texture of the material used.

1, 2. The SHEeT BeEnD (¥1) and the WEAVER’'S KNoT (#%2) are
structurally identical but are tied by different methods and in differ-
ent materials, the former being tied in rope, the latter in thread or
yarn. A different way either of tying or of applying a form generally
constitutes a second knot.

Methods of tying will be demonstrated with progressive diagrams
in such manner that it is hoped they can be followed without re-
course to the text.

This, however, may not suit all readers, for there are some people
to whom diagrams are an annoyance. There are others to whom an
arrow or the printed letters A and B savor of higher mathematics.
On the other hand there are some who are irked by written or
printed directions of any sort. Sometimes, with the latter, it is possible
to have another person read aloud the directions. This alters the
situation for them, since they can follow oral directions with ease.
Apparently it is only the printed page that balks them.

But despite a few such individualists, no knot in my opinion 1s too
complicated to be clearly illustrated and adequately described; and
for any shortcoming in either direction an author should hold himself
responsible. I do not mean by this that all knots are simple. There
are some in the following pages that will tax the ingenuity and re-
quire the undivided attention of any adult expert, and there are
practices for which the hand must be disciplined, the eye held steady,
and the mind kept open and alert.

Several years ago, from my printed directions in the Sportsman
Magazine, and with no other assistance, my cousin, Hope Knowles,
tied without error Knotr %2217, which has forty-nine crossings,
making therewith a covering for the knob of her father’s automobile
gear-shift lever. She was barely ¢leven years old at the time.

Previous to this demonstration I had considered writing two
books, one of an elementary nature for boys and girls, and another,
more advanced, for adults. But this decided me that one book was
enough, and that there are few knots that an intelligent boy or girl
of twelve or fourteen years, who is genuinely interested in the sub-
ject, cannot tie, provided the description is clear enough.

For several reasons drawings are used here for illustrations instead
of photographs, the most important reason of course being that since
I am an artist this is my usual method of expression. But drawings
also have certain definite advantages over photographs. There need
never be any doubt, in a drawing, as to which is the end ot a rope
and which is the standing part. In the photograph of an actual knot,
the standing part appears cut off as well as the end, so that often the
two cannot be told apart.
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There necd be no question 1 a drawing as to which strand is under
and which is over at any point. In a photograph this is frequently
obscured by shadow.

Anything may be omitted in a drawing that 1s not required, such
as the individual strands and yarns of a rope. These are of importance
in depicting MuLTI-STRAND KNOTS but are superfluous and frequently
confusing in the illustration of SINGLE-STRAND KNOTS.

In order to save the reader the annoyance of turning over leaves
for reference, the text and the illustrations for each individual knot
appear on the same page or, in a few instances, on the opposite or
facing page. To make the two conform it has sometimes been neces-
sary to condense either the text or the illustrations more than could
be wished. It is hoped that this arbitrary pruning will not add appre:
ciably to the reader’s difficulties.

Knots that serve more than one purpose may be illustrated more
than once. Many such knots are to be found among the Aitches,
where one that may be made fast to a rail may also be applicd to a
hook or ring. But even in such cases the methods of applying
vary, the ends often are differently led, or the ways of tying are
peculiar.

In Chapter 2, where the knots of each vocation or avocation are
grouped together, regardless of their variety, man%r are shown that
will reappear later in their regular classification. But here also the
apparent duplication is usually within the spirit of the definition, that
either a different form, a different way of tying, or a different use
constitutes a distinct knot.

There are a number of practices closely allied to knotting—bas-
ketry, weaving, straw-hat making, rugmaking, bandaging, fly-tying,
cat’s cradles, embroidery, tatting, netting, macrameé or square knot-
ting, crochet, knitting; bead, quill, thong, sinew, cane, and hair work
—which consist in the main of a multiplicity of simple forms built up
into more or less elaborate patterns or designs. The basic knots of
these are shown, but the subject of design itself i1s too large to be
treated at length in any single volume.

A short list of books concerning these related subjects is given
near the end of this volume.

Perhaps the most difficult task I have attempted is to sort out the
terminology of knots and to ascribe to them their rightful names.

Preference has been given to the names that I have heard used, by
sailors at sea, and by sailors, sailmakers, and riggers ashore. These
have been compared with what could be gleaned from the best of
the old works on seamanship and rigging. From these sources I have
tried to sift the evidence and make a truthful record. I have refrained
from advancing opinions of my own, except where the evidence was
so slight, or the facts so obscured, that an opinion was all that could
be offered. The date of a knot’s first publication is also given when
known.

It would seem that almost everybody has written about knots
except the sailor himself. The many authors of excellent treatises on
seamanship can hardly be regarded as exceptions to this statement,
since most of them, save R. H. Dana, Jr., and W. B. Whall, were na
men, who presumably had no forecastle experience. They were og
cers, not saillors. Dana’s discussion of knots is excellent but brief.

[ 10 ]



ON KNOTS

Whall is equally brief, and he expresses doubt of the success of his
own effort. Unfortunately, a man is apt to forget in the cabin the
things he learned at the forecastle.

The earliest, and still the outstanding marine authority on knots,
is Darcy Lever, author of Sheet Anchor (London, 1808). Lever gave
nearly forty knots and splices, and many of these had not appeared
before in print. His plates and descriptions are clear and remarkably
free from error; his terms are convincing. Many of the illustrations
for his book have never been improved on, and most of them are still
being copied.

Since the forecastle provided the best possible school for the pro-
fessional seaman, no nautical authority ever considered It necessary
to devote a whole volume to knots. Chapters on the subject were
included in a number of early seamanship books, but these were
hidden away in a mass of other technical material and were not open
to the general reader. So it fell to the hands of a landsman first to
bring the subject before the public n printed form.

This earliest English volume to deal exclusively with knots has
been attributed to both Paul Rapsey Hodge and Frederick Chamuer.
It was entitled The Book of Knots and was published in London 1n
1866 under the pseudonym ‘“Tom Bowling”—a name with a nautical
smack well calculated to impress the sea-loving Britisher.

The original engravings, although clearly drawn, presented many
errors, and owing to the engraver’s process a number of the knots
were reversed—that is to say, “mirrored.” Being the first book in the
field, it was given a prominence far beyond its merit, which was
slight, and 1t 1s today by way of being considered a “source book.”
Much of the confusion that now exists in the terminology of knots
may be traced to this one “source.”

Presumably the material was abstracted from a French manuscript,
since most of the knot titles are literal translations of the common
French names. A total of only eight English sailor names for knots

ic mmcluded. which 1s an amazing discrepancy. Even such common
» g

titles as OvErHAND, FigUre-E1cHT, HALF HiTcH, CLove HitcH, SHEET
Benp, WaLL, and CrowN are lacking. The following parallel lists are
given to illustrate Bowling’s method of nomenclature.

CommonN EncLisH NAMES BowLING’s CoMmmoON FRENCH
NAMES NAMES
3. GranNY KNoOT FaLse KnoT NEup pE Faux
4, OvERHAND KNoT SiMPLE KNOT N@E&uUD SIMPLE
5 BaLe Sring HitcHa anp Rine Lark’s HeEap TETE D’ALOUETTE
Hitcu

6. SHEEPSHANK DocsHANK JaMBE pE CHIEN
7. MArLINGsPIKE HiTcH Boat K~ot N&UD DE (GALERE
8. TuE NoosE RunNING KNoT N@&up CouLANT
9. WaLL KNoT Pic-TAIL CuL pE Porc
10. WaLL AND CROWN SKuLL Pig-TAiL CuL pE Porc AVEC

TETE pE MorT

11. The Crove HircH is called: (1) “WaTErRMANs KNoT,” (2) “simple
fastening in a rope,” (3) “Lark’s Heap, Crossep,” and (4) “BUILDERS’
K~noT.” The name Crove HircH 1tself does not appear at all; and the old
and reliable FisHerMAN’s BEND 1s called a Svip KNoT!
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THE ASHLEY BOOK OF KNOTS

I have never found a sailor who used or even knew one of Bowl-
ing’s titles, but I know of no current dictionary or encyclopedia that
has not adopted some of them. With the exception perhaps of “SkuLL
Pi1G-TarL,” all of those I have listed are to be found in various com-
mercial knot pamphlets, and in government, agricultural-school, and
college knot bulletins.

Saillors have an idiomatic language of their own which provides
about everything needed for a discussion of knors. A splice is put in,
a hitch is made fast or taken, two ropes are bent together, a knot is
put m, made, or cast in a rope. A sailor takes a turn, he belays; he
claps on a stopper, he slacks away, and casts off a line. He clears a
tangle, he opens a jammed knot, and he works a Turk’s-Heap or a
sinnet. But about the only time he actually ties is when, his voyage
over, he ties #p to a wharf. The word tie is used so seldom by the
sallor only because it is too general a term for daily use, where some-
thing specific is almost always called for. But when a sailor refers to
the subject as a whole he always speaks of “tying knots” or “knot
tying.”

The word knot has three distinct meanings in common use. In
its broadest sense it applies to all complications in cordage, except
accidental ones, such as snarls and kinks, and complications adapted
for storage, such as coils, hanks, skeins, balls, etc.

In 1ts second sense i1t does not include bends, bitches, splices, and
sinmets, and in 1ts third and narrowest sense the term applies only to
a knob tied 1n a rope to prevent unreeving, to provide a handhold, or
(in small material only) to prevent fraying.

At sea, the whole subject of knots is commonly divided into
four classifications: hitches, bends, knots, and splices.

12. A hitch makes a rope fast to another object.
13. A bend unites two rope ends.

14, 15. The term knot itself 1s applied particularly to knobs (14)
and loops (15), and to anything not included in the other three
classes, such as fancy and trick knots.

16. LoxG and SHorT SPLICES are MuLTI-STRAND BENDS.

17. EYE SeLices are MuLTi-STrRAND LoOOPS.

For the purposes of this discussion the word knot will be used in
its broadest meaning, as an inclustve term for the whole subject, and
the word knob will be used to designate a bunch tied in rope to pre-
vent unreeving.

18, 21. There are two kinds of Kxos Knors: the StopPer Knor,
in which the end of a rope, after forming a knob, passes out of the
structure near the top; and

20, 23. The Burron Kxort, in which the end of a rope, after form-
ing a knob, passes out of the structure at the stem, parallel with the
standing part.

There are SINGLE-STRAND and MurTI-STraxD KNoTs of both these
kands..

Furthermore, the StorPER KNoT 15 subdivided into two classes:

18, 21. The Stoprer KNoT proper, which is a TeramiNaL KNor;
and

19, 22. The Lanyarp KxoT, of similar construction, but tied in the
bight or central part of a rope.

There are four exceptions, among sailors’ knots, to the classifica-
tion that has been given.

[ 12 ]
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24. The FisuErMAN’s BEND 1s an ANcHorR HiTcH.

25, 26. The Stupping-saiL. HALYARD BEND (¥25) and the TopsaiL
HaLyarp BEND (¥26) are Yarp HiTCHES.

The Rosanp Hircn is a Binping Knot (discussed in Chapter 12).

The verb o bend is used with considerable latitude: a sailor always
bends a line to an anchor or to a spar, and he also bends a sail to a spar
or stay. But with the exceptions here noted, all knots called bends
are for lengthening rope, by tying two ends together.

Many bends and hitches are termed knots, but this agrees with
the broadest definition of the term, knot being the generic term cov-
ering the whole subject.

For purposes of knotting, a rope is considered to consist of three
parts:

27. 'The end of a rope is its extremity.

28. The standing part is the inactive part, as opposed to the bight
and working end.

29. The bight of a rope is a term borrowed perhaps from topog-
raphy, which has two meanings in knotting. First, it may be any
central part of a rope, as distinct from the ends and standing part.

30. Second, it is a curve or arc in a rope no narrower than a semi-
circle. This corresponds to the topographical meaning of the word,
a bight being an indentation in a coast so wide that it may be sailed
out of, on one tack, in any wind.

31. An OpeN Loor is a curve In a rope narrower than a bight but
with separated ends.

J2. A CroseEp LooPr is one in which the legs are brought together
but not crossed.

When the legs of a loop are brought together and crossed the rope
has “taken a turn.”’

J33. A Loor Kxort 1s formed when the end of a rope 1s made fast
to 1ts own standing part, or when a loop in the bight of a rope is
closed and knotted. Often a Loor Kxot is called merely a “Loop.”

J4. When a vessel, lying to two anchors, turns about, under the
influence of wind and tide, she is said to have a foul hawse. If one
cable merely lies over the other it is called a cross (of the cables).

35. If another cross 1s added the result is an e/bow in the cables.
36. Another cross makes a round turn.

J37. While still another cross constitutes a round turn and an elboww
in the cable.

38. A hitch 1s a knot tied directly to or around an object; there are
many hitches that will capsize if removed from the supporting object.

39. A Loor KNot, commonly called a Loop, serves about the same
purpose as a hitch, but 1t 1s tied in band, which is the chief distinction
between the two. After being tied it is placed around an object, such
as a hook or a post. Its shape is not dependent on the object that it is
fast to, and it may be removed at any time and will still retain its

shape.

40, 41, 42. Alongside will be found illustrated (¥ 40) a single turn,
(¥41) around turn, and (¥42) two round turns.

One of the few properties that would be desirable in every prac-
tical knot is that it should tie in an easily remembered way.

Decorative knots should be handsome and symmetrical.

[ 13 ]
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There are some knots that are commonly confused with each other
because of some obvious similarity either of form or of name. Three

outstanding examples are the Noosk, the Stip Kxor, and the Svip
NoosE.

43. The NoosE is a sliding knot used in snaring birds and animals,
It draws up and constricts when the standing part is pulled.

44. The SrLip KNoT i1s a StorpErR KNoOT that may be spilled or

slipped instantly by pulling on the end to withdraw a loop. There
1s but one knot entitled to the name; any others having a similar
teature are merely “SLipPeED” KNoOTS.

45. "The SLip Noosk starts as Noose %43, but a bight is employed
instead of an end for the final tuck. The knot may be spilled
I:(J“"slipped"*"') instantly, by pulling on the end, which withdraws the

ight.

I have never seen an explanation of the differences between the
OveruanDp KNort, the HaLr Knot, and the HaLr HitcHl, three quite
distinct knots of somewhat similar construction, but with clearly

marked differences in their application. The three are often confused
with each other.

46. The OVERHAND iIs the simplest of the SINGLE-STRAND STOPPER
Knorts, and is tied with one end around its own standing part, its
purpose being to prevent unreeving.

47. The HaLF KNort 1s a Binping Knor, being the first movement
of the REEF or SQUARE K~orT. It is tied with two ends around an ob-
ject and 1s used when reefing, furling, and tying up parcels, shoe-
strings, and the like.

48. 'The HavLr HircH is tied with one end of a rope which is passed
around an object and secured to its own standing part with a SINGLE
HircH.

The difference between the CLove Hitcu and Two HaLr Hitcues
i1s exceedingly vague in the minds of many, the reason being that the
two have the same knot form; but one is tied around another object,
the other around its own standing part. The illustrations of these
and several other knots, given here in two parallel columns, may per-
haps serve to make the differences clearer than a written description
can.

In every instance opposite hitches in the two columns have the
same knot form. But in the left column they are tied directly to an-
other object, while in the right column they are tied around their
own standing parts. The left column consists of snug hitches in
which the ends are secured under the turns. The right column con-
sists of loose hitches in which the ends, after passing around another
object, are made fast to their own standing parts.

49, SiNnGLE HiTcH 50. HaLr Hircu
51. SrierperY HiTCH 52. SLirpep HALF Hrircn
53. Crove HitcH 54. Two HaLr HitrcHEs
55. BuntLine HiTcH
56. Cow HircH 57. REVERSED HALF HircHES

58. LoBsTeErR Buoy Hircu
59. BaLe Srine Hirax, Ring 60. DousrLe Rine HitcH
Hirch, or Tac KNot
61. RoLrLiné HircH, MagNus 62. MipsHIPMAN’s HiTcH
Hircu, or MagnEeR’s Hitchl

[ 14 ]
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THE ASHLEY BOOK OF KNOTS

Many experiments have been made with the object of determining
the relative strength of knots. But so far as I know the quality of
security has not been considered, or else has been regarded as one of
the properties inherent in, or covered by, the term “strength.” Yet
the two cannot be measured at the same time, and both are not pres-
ent in any two knots in the same degree. A secure knot often breaks;
a strong knot often slips.

The standard laboratory test of a knot has been to subject it to 2
gradually increasing load. Eventually either the knot has slipped or
the material has tired and broken, which was usually at a point just
outside the knot.

In everyday service, however, rope is seldom subjected to just that
sort of wear.

In common use knots and rope generally break under a sudden
jerk, or a series of jerks, or else under a sudden access of load.

63. Several years ago the Collins and Aikman Corporation, manu-
facturers of piled fabrics, asked me to find a knot for them that would
not slip in the particularly coarse variety of mohair yarn required
in automobile upholstery coverings. If this yarn once broke it was
so “springy” that, with the knots then used, it untied over and over
again before it was finally woven into the cloth. The great number
of knots that had to be retied slowed down production seriously.
Eventually the problem was solved and the knot evolved was put
to use.

I started my experiments with the following premises for a point
R A of departure.

A. The security of a knot is determined by the stress it will endure
before it slips. To determine security a material is required that will
slip before 1t breaks.

B. The strength of a knot is determined by the stress 1t will endure
before it breaks. To determine stremgth a material 1s required that
will break before it slips.

Some especially made mohair yarn, of large size and even quality,
was provided, and I made myself some testing apparatus of material
secured from a local junk yard.

My test of security consisted of a series of uniform jerks applied
at an even rate of speed, using the drip of a faucet for a metronome.
A bag of sand provided a weight, and the jerks were continued until
they either amounted to one hundred in number or else the knot
spilled.

pOnly bends were tested. Ten bends of each kind were tied with the
ends trimmed to an even length. Only six knots failed to slip and only
one of these was a well-known knot. One knot slipped at the first jerk

each time it was tried, and other well-known knots gave unexpected
results. These will be found tabulated on page 273.

64, 65. During the course of these experiments another question
suggested itself, which was: what effect, if any, has the direction
of the lay or twist of rope on the security of a knot?

Right-laid rope and left-laid rope have opposite torsion. It was
found that the regular Ricar-Hanp SHEET BEND (%66), tied 1n the
two different lays, slipped at about the same average rate, but the
variation of the number of jerks required was about twice as great
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for the left-laid as for the right-laad rope, which suggests that the
latter 1s more reliable.

The RicHT OVvERHAND BEND (¥ 1410) showed a ratio of about two
to three in favor of right-laid rope. An inferior matenal was used for
these experiments, the excellent maternal of the earlier experiments
being exhausted, so the actual figures of the experiments are not re-
liable.

To prevent slipping, a knot depends on friction, and to provide
friction there must be pressure of some sort. This pressure and the
place within the knot where it occurs is called the nip. The security
of a knot appears to depend solely on its nip. The so-called and oft-
quoted “principle of the knot,” that “no two parts which would
move in the same direction, if the rope were to slip, should lie along-
side of and touching each other,” plausible though it may appear,
does not seem important. Even if it were possible to make a knot
conform to any extent to these exacting conditions, it still would
not hold any better than another, unless it were well nipped.

66, 67. An excellent example of this i1s the SHEET BEND. The SHEET
Bexn (¥66) violates the alleged “principle” at about every point
where 1t can, but 1t has a good nip and does not slip easily. The Lerr-
Hanp SHEET BEND (¥67) conforms to the so-called “principle” to a
remarkable extent, but has a poor nip and is unreliable.

[t does not appear to make much difference just where the nip
within a knot occurs, so far as security 1s concerned. But the knot
will be stronger if the nip 1s well within the structure.

68. In the ordinary stremgth test, under a gradually increasing load,
Dr. Cyrus Day found the SHEeT BEND and the LEFr-HAND SHEET
BEND about equal. |

[ tested strength with a series of single jerks of gradually increasing
force.

A good quality of fish line was wound along a broadcloth-covered
cylinder of two inches diameter. The lower end was secured to a
weight, and the cylinder was placed horizontally near the ceiling of
my studio. Only bends were tested. The knots were halfway between
the cylinder and the weight, which were one foot apart at the begin-
ning of each experiment.

The weight was dropped at regular intervals, and after each drop
the cylinder was unwound one half turn, which lengthened the line
approximately three inches. The number of drops required to break
the line decided the knot’s relative strength.

The break in material almost invariably occurred at a point just
outside the entrance to the knot, which 1s usual 1n all tests.

A common statement that appears in many or most knot discus-
stons is that “a knot is weaker than the rope in which it is tied.” But
since a rope practically never breaks within a knot, this can hardly
be correct.

It appears to be true that a rope is weakest just outside the en-
trance to a knot, and this would seem to be due to the rigidity of the
knot. These experiments were not carried far enough to give con-
clusive results, but some of the results indicated were quite different
from what is generally accepted.
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69. There 1s no such thing as a good general utility knot, although
ashore the CrLove Hitcn (¥1177) comes very near to filling the
69 office of a general utility hbizch. But at sea the Crove HircH 1s em-

ployed almost solely as a Crossing Knot, for securing ratlines to
shrouds, etc.

e
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70. Although not a very secure hitch, it can be quickly tied in a
great variety of easily remembered ways. It 1s the commonest of all
Post HircHEs, and 1s often tied on a bag as a BinpiNg KNor.

71, 72, 73. The purpose for which a knot is used and the way
which it 1s tied, rather than its appearance, decide its classification.
This 1s clearly exemplified by three well-known knots of the same
identical form: (¥71) BowLINE, (¥72) SHEET BEND, (¥73) BECKET
Hitcu. The end of a rope is made fast to its own standing part to
form a BowLINE (¥71), which is a Loop KNor. The SHEET BEND
(¥72), of the same form, bends two rope ends together, and the
Becker HircH (%73), also of the same form, secures the end of a
rope to a becket, which is generally an eye or a hook.

74. One of the best but most misused of knots is the REEF or

SQuARE KNot (%1204). Employed as a BinpiNg Knor, to reef and
furl sails or to tie up parcels, it 1s invaluable.

75. But employed as a bend (to tie two rope ends together), the
REeF KNor is probably responsible for more deaths and injuries than
have been caused by the failure of all other knots combined.

76. In fact the ease with which it 1s capsized by jerking at one end
1s its chief recommendation as a REer Knort. Tied in two ropes’ ends

of different size, texture, or stiffness, it 1s almost bound to capsize and
spill.

77, 78, 79. A knot is never “nearly right”; it is either exactly right
or it 1s hopelessly wrong, one or the other; there is nothing in be-
tween. This is not the impossibly high standard of the idealist, it is
a mere fact for the realist to face. In a knot of eight crossings, which
is about the average-size knot, there are 256 different “over-and-
under” arrangements possible. (Wherever two strands cross each
other, one must pass over, the other under.) Make only one change
in this “over-and-under” sequence and either an entirely different
knot is made or no knot at all may result. To illustrate this, let
us consider ¥77, the Reer Knot, and %78, the SHEET BEND, two
totally different forms that do not resemble each other, that serve
entirely different purposes, but that may be tied on the same dia-
gram. One is a bend; the other is a Binpine KNoT. Yet there 1s pre-
cisely one point of difference in the “over and under” between the
two. And if we make one additional change as indicated in %78, there
will be no nip whatsoever and the two ropes will fall apart (%79).

80, 81. There are very few knots, possibly less than a dozen, that
may be drawn up properly merely by pulling or jerking at the two
ends. There are few more important things to keep in mind than this
while knotting. Other knots must first be tied (formed) and then
worked (drawn up into shape). The more elaborate the knot, the
more deliberately must it be worked. Give one unconsidered pull,



ON KNOTS

and a hopeless tangle 1s apt to follow. There are even cases where a
totally different knot may result when carelessly pulled. Tie the
GraNNY KNoT (# 80) around any object and pull one end, and it will
capsize into Two HALr Hircues (¥81). A Reer Knot (%77) may
be capsized into Reversep HaLr HircuEs (%¥1786) in the same
manner.

Many or even most of the qualities that are considered desirable in
a knot may on occasion be lacking and yet the knot be signiftcant.
A practical knot may either serve its particular purpose well or 1t
may merely serve better than any other knot that oftfers. Here are
shown three knots which have perhaps the smallest margin of safety
among knots in everyday use. Yet each one appears to have been
found the best for its purpose, and on one, at least, a man’s life 1s
daily balanced.

82. The Sriprery HitcH is often found in the sheets and halyards
of small boats. It may be spilled instantly when required, yet 1t 1s a
perfectly good hitch when properly applied and understood.

83. The Awn~ing Kxor 1s used as a stake hitch on marquees, and
m lining off crowds on wharves and decks, at county fairs, parades,
sircuses, etc. It 1s instantly loosened by a jerk or blow, yet it i1s not a
SLIPPED KNOT.

84. The BaLanciNg-PoLE Hirch appears to have the smallest mar-
gin of all, but apparently it has proved adequate for the purpose it
was designed for. When it is to be removed, the performer pauses,
part way up his pole, then flirts the rope from the top of the pole and
- tosses it to the ground.

The tools of the sailor, the sailmaker, and the rigger, the three
craftsmen whose work is primarily concerned with rope, are the
result of years of selection and refinement. There can be nothing
better for knot tying, although commercial tools are designed for
heavy practical work. The confirmed knot tier aboard ship often has
a few homemade miniature tools of similar design stowed away in

his ditty bag.

83. The rigger commonly wears three articles on his belt: a mar-
lingspike, a born (called the rigger’s born or grease born), and
a sheath knife (¥92). The horn contains tallow for greasing strands.
A marlingspike (%¥8¢) is a long metal cone for opening strands in
splicing and multi-strand knot tying. It has a protuberant head for
pounding, and a hole for passing a lanyard. The bulging head dis-
tinguishes it from the fid (¥9o), which has none and is usually made
of wood. For wire splicing the tapering point is usually somewhat
flattened. The rigger’s knife (¥¢2) is “square-pointed” and is thicker-
bladed than the characteristic sailor’s knife (¥93).

86. In cutting off lanyards and other rigging, the rope is held
against a spar, and the back of the knife blade is tapped or pounded
with the head of the muarlingspike. A skilled rigger is one who can
cut in this manner all but two fibers of a rope, without scoring the

spar.
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87. The sailmaker works in a loft while seated on a backless

wooden bench with his tools stuck into various holes at one end, the
right end 1f he 1s right-handed.

88. He has a small three-edged tool called a stabber for making
cyelet holes.

89. Two different types of marlingspike are shown.

90. Several sizes of fids are required. Although commonly of wood,
sometimes they are of whalebone, and often (in large sizes) of iron.
A wooden fid may have a head, but it does not bulge, like the #zar-
lingspike bead, beyond the line of the cone’s taper.

91. A pricker is a smaller metal tool with a handle of other material
(wood, leather, bone, etc.), or else it is an all-metal tool small enough
to be held in the grasp of the hand (¥99A). It is used by all three
craftsmen but principally by the sailmaker. The sailmaker’s knife
(*¥94) is pointed and the back is often used in rubbing light seams;
for heavy seams a rubber (also called seam rubber) (¥96) is used.
His needles (¥98) are three-edged and of imany sizes. A marline
needle may be fully seven inches long with three flat sides three
sixteenths of an inch wide. The shank and eye of a needle are smaller
than the blade, so that needle and thread are easily pulled through
after the needle point has once been entered. Instead of a thimble the
sailmaker uses a palnz, which is a checkered metal disk mounted in 2
sole leather or rawhide band. There are two sorts: a roping palm
(¥95), for sewing bolt rope to canvas, and a seaming palm (¥97),
for sewing cloths together. To hold his work in place he uses a sail-
hook (¥101D) which is made fast to his bench with a lanyard.

The sailor regularly employs any or all of the tools of the two
other trades. His work at sea obliges him at times to be both rigger
and sallmaker. A sailor’s knife (¥93) frequently has a blunt point
and, in addition to its professional uses, is the sailor’s only eating
utensil, his fingers serving as boosters. On long voyages a cautious
shipmaster will lead the whole crew aft to the carpenter’s vise and
have the point of each knife snapped off to resemble the rigger's
Rnife (¥g2).

'The best material I have found for practicing fancy and mult-
strand knots is a round, flexible cotton braid called banding that is
used for small “individual” drives in cotton mills. For general prac-
tical knot work, a good quality Manila rope is all that is required.

For making splices, bolt rope 1s excellent as it is soft-laid and of
selected fiber. It is made with three strands only. Tarred ratline stuff
(three-strand) and lanyard stuff (four-strand) hold the lay better
than Manila and allow of more and easier correction.

For bag lanyards, leashes, etc., and for the standing rigging of ship
models, there is a miniature rope 1n three and four strands of un-
bleached linen, made in a number of sizes for Jacquard loom harness.

“Oriental” stores carry beautiful braided silk cord in various colors
about five thirty-seconds of an inch in diameter. The P. C. Herwig
Company, 121 Sands Street, Brooklyn, New York, has cotton cord
for square knotting or “macramé” in almost every color and will
send a catalogue if requested. They also sell an excellent pattern and
instruction book on square knotting that is inexpensive and well
illustrated.

Costly equipment is unnecessary. The fingers and a long round
shoestring are all that is absolutely required for tying most of the
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single-strand knots 1n this volume, and most homes will provide
workable substitutes for the prefcrred tools that are described.

THE TooLs SUBSTITUTES

Steel pricker or bodkin Meat skewer, ice pick, or
orange stick

Cork projection board Breadboard or chair seat
(and pins)

Loop buttoner Hairpin

Wooden cylinders for Turk’s-Heap tying Mailing tube

Knife Scissors

Pliers Fingers

But, as in other handicrafts, the use of proper tools and materials
will result in better workmanship and will save much inconvenience
and consequent waste of time.

In the past I made many tools myself and had others made for me,
before I learned where they could be procured. At least ten different
kinds of shop would have to be visited by any would-be purchaser
of the tools listed below, and the chance of finding everything in
stock would be shight. To simplify this situation for any who might
be interested I had arranged with a reputable ship chandlery to carry
in stock the materials listed and to sell them either individually or in
~ four numbered kits, ¥99, ¥ 100, ¥ 101, ¥ 102. Since this was arranged
war has intervened and the arrangement has had to be canceled.
However, if fifty cents is mailed to Warren Rope, Box 76, Westport
Point, Massachusetts, a ball of cotton banding will be mailed to the
reader.

List ¥99 has everything needful for general knotting. Lists ¥ 100
and ¥ 101 are supplementary and are primarily for any who may be
especially interested in splicing, in sailmaking, and in netting. List
¥ 102 consists of occasional tools.

The illustrations, like the rest of the illustrations of the book, are
not drawn to any especial scale.

KNOT-TYING TOOLS
General Kit ¥ 99

A. Steel pricker, 4" 1%2”X10”, for tying Turk’s-
~ B. Long-billed pliers HEaps.
. C. Loop buttoner K. Pins for same
D. Pencil and eraser L. Flexible wire needle
E. Block of tracing paper, 6”xX8” M. Large black thread (used as a
F. Pantograph clue in making certain elabo-
G. Cork projecting board, 12”7 rate knots)
square N. Twine for whippings and seiz-
- H. Long push tacks, for use with Ings
cork board O. Beeswax
I. Packing needles P. Ball of braided cotton “band-
]J. Wooden cylinders, 3”X6”, and ing” for practicing knots
Supplementary Kit ¥ 100 (sncluding tools for splicing)
A. Duck-bill pliers E. Fifty feet four-strand rope (lan-
B. Marlingspike, 9" vard stuff)
C. Sheath knife, satlor’s F. Fifty feet three-strand rope
D. Ball Italian yacht marline (ratline stuff)
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Supplementary Kit X101 (including sailmaking and netting tools)

A. Hickory fid, 872" G. Cord for netting
B. Sewing or seaming palm H. Five yards ¥ 10 duck (canvas)
C. Sail needles, three, assorted I. Linen cord, three balls assorted
D. Sail hook (for holding work) (miniature rope)
E. Netting needle J. Heaver
F. Netting spool (1" practice K. Thimble

spool)

Kit ®10:2

Occasional Tools and Materials

A. Shouldered tweezers for “fancy  E. Pricker, 8”

knotting” F. Linen cord in varlous sizes
B. Duco cement G. Larger-size banding for knot
practice
C. Sail twine H. Bolt rope, three-strand, for
D. Roping palm splicing

Perhaps the easiest way to tie many of the more elaborate knots 1s
to place an outline of the knot desired on the cork projecting board,
and to tie the knot directly over this diagram, pinning the cord at
frequent intervals. A copy of the diagram is the first thing required.
Tracing paper is the simplest thing to use, but carbon paper will
serve equally well. Place the carbon paper between two sheets of
white paper and make either a direct tracing or a reversed one, ac
cording to which side of the carbon paper i1s uppermost. To get a
reversed tracing with ordinary tracing paper, merely turn the first
tracing over and retrace on the back of it. If no tracing paper is
handy, use ordinary typing paper against a well-lighted windowpane.

Some of the more elaborate diagrams will require enlarging. The
pantograph provides an mmexpensive and practical method of enlarge-
ment. One may be bought 1n any stationery shop for fifty cents and
upward. There are also various reflecting and enlarging instruments
of moderate cost, for sale in artists’ materials shops, designed for the
use of commercial artists. With these an enlarged tracing may be
made in one operation.

A photostatic enlargement is perhaps the simplest means and 1s in-
expensive, since a dozen diagrams may be traced on a single sheet
of 8” X 10” paper and photostated directly onto a sheet of sensitized
paper four times that size. If wished, one can be made directly from
the book itself without any tracing.

Knots are tied in various kinds of flexible material: thongs, withes,
roots, sinew, hair, and wire; but in this work, unless otherwise
specified, rope and cord will be the materials considered. The term
rope itself ordinzrily applies to twisted vegetable fiber. The first
operation in making rope of such material is to spin or twist a number
of fibers into 2 yarn or thread. The ordinary twist is the same as that
of a right-handed corkscrew, and is termed right-bhanded. 1f the yarns
are twisted right-handed, the strands are left-handed and the rope
itself is right-handed.
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103. Yarn: Is a number of fibers twisted together, “right-handed.”
Thread: In ropemaking is the same as yarn.
 104. Sewing thread: May be two, three, or more small yarns

twisted to%ether. Sailmaker’s sewing thread: Consists of a number of
cotton or linen yarns loose-twisted and is often called sewing twine.

105. Strand: Is two or more yarns or threads twisted together,
generally left-handed.

106. Rope: Is three or more left-handed strands twisted together,
right-handed, called plain-laid rope.

107. Hawser: Large plain-laid rope generally over §” 1n circumfer-
ence is called hawser-laid.

108. Cable or cable-laid rope: Three plain- or hawser-laid ropes
lid up together, left-handed, also called water-laid because 1t was
presumed to be less pervious to moisture than plain-laid rope. Four-
strand cable has been used for stays.

109. Four-strand rope: Right-handed, is used for lanyards, bucket
bails, manropes, and sometimes for the running rigging of yachts.

110. Shroud-laid rope: Right-handed, four strands with a center
core or heart (formerly termed a goke) was used for standing
rigging before the days of wire rope. The heart is of plain-laid rope
sbout half the size of one of the strands. |

111. Six-strand rope: Right-handed with a heart, very hard-laid,
was formerly used for tiller rope. The best was made of hide.

Six-strand “limber rope” was formerly laid along a keel and used
to clear the limbers when they became clogged. It was made of horse-
hair, which resists moisture and decay better than vegetable fiber.
Nowadays six-strand rope with wire cores in each strand is made
for mooring cable and buoy ropes for small craft.

112. Backbanded or reverse-laid rope: In this material the yarns
and the strands are both right-handed. It may be either three- or
four-strand and is more pliant than plain-laid rope and less liable to
kink when new, but it does not wear so well, 1s difficult to splice,
and takes up moisture readily. Formerly it was used in the Navy for
gun tackle and braces. Nowadays (in cotton) it 1s sometimes used for
yacht running rigging. Lang-laid wire rope is somewhat similar 1n

structure.

" 113. Left-banded or left-laid rope: The yarns are left-handed, the
strands are right-handed, and the rope left-handed, the direct op-
osite of right-handed rope. Coupled with a right-handed or plain-
Faid rope of equal size, this is now used in roping seines and nets. The
~opposite twists compensate, SO that wet seines have no tendency to
twist and roll up at the edges.

~ In ropemaking, strictgr speaking, yarns are “spun,” strands are
“formed,” ropes are “laid,” and cables are “closed,” but these terms
are often used indiscriminately.

Formerly plain-laid and hawser-laid meant the same thing. Now
the term hawser-laid refers only to large plain-laid ropes suitable for
towing, warping, and mooring.

It is a common mistake of recent years to use the terms bhawser-
lsid and cable-laid interchangeably. This leaves two totally different
products without distinguishing names, and 1t 1s no longer certain
when either name is applied just what thing 1s referred to.

[ 23 ]




THE ASHLEY BOOK OF KNOTS

The fiber of white rope is moistened with water before laying, anc
for that reason it i1s also sometimes called water-laid. The fiber of
ordinary rope is oiled, which makes a darker product.

114. Soft-laid, slack-laid, or long-laid rope: Handles easily, does
not tend to kink, and is strongest. Whale line is soft-laid.

115. Hard-lmid or short-laid rope: Gives better surface wear and
is stiffer, but it 1s also weaker. Lariat rope is very hard-laid.

““I'hree-strand rope 1s approximately one fifth stronger than four-
strand rope, and hawser-laid rope is said to be stronger than cable-
laid in the proportion eight and seven tenths to six.” This statement,
which 1s frequently quoted, appears to have originated with Tin-
mouth, Points of Seamanship (London, 1845). Ninety-nine years is
a long while for any statement to stand unchallenged. Although cable
1s harder laid than hawser, which tends to make it weaker, 1t 1s more
elastic, which adds to its strength. I can see no reason why well-made
cable in everyday service, where it is generally wet, should be in-
ferior to hard-laid hawser.

Both wet rope and wet knots are stronger than dry ones, since
water makes the fibers pliant and reduces the inside friction.

Corded 1s a general term applied to rope to indicate that it 1s
twisted rather than braided, but more particularly 1t refers to hard-
twisted stufl.

116. Rope that 1s stretched so that it has become attenuated and
has lost much of its twist 1s termed “long-jawed rope.”

117. Swelled and weathered ends of rope are termed “gouty ends.”

Rope 1s anything 1n cordage above one inch in circumference; any-
thing less is called “small stuff.” Formerly the size of rope was always
given in circumference, but now it 1s more commonly given in
diameter, except “small stuff,” in which the total number of the
component threads (yarns) is mentioned to indicate the product.
Ordinary clothesline is “nine-thread stuff,” and “twenty-one-thread
stuff” makes an adequate halyard for a small boat.

The word rope 1s seldom heard on shipboard, where it generally
refers to new stuff in unbroken coils. But rope is also the inclusive
term applied to all cordage, and a man is no saillor until he has
“learned the ropes.” There 1s an old saying that “there are seven ropes
aboard a ship,” but there are actually over sixty that have borne the
name. Luce’s Seammanship lists about forty which were presumably
current when his book was first published.

Line is a common name for cordage aboard ship, but the word
appears to be without specific meaning. Iishline, log line, ratline,
clew line, buntline, whale line, heaving line, spring line, and towline
indicate the indiscriminate range covered by the term.
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There are several ways to break in new, stiff rope after it has been
pr()perly uncoiled. The best is to put it to use and to be very careful
with it until it has adjusted itself. The worst way is to boil 1t in water,
which removes the oil or tar and renders the fibers brittle.

118. A good practical way is to tow it overboard for one day, then
turn it end for end and tow it for another day, having first made cer-
tain that both ends are well whipped. Afterward it should be care-
fully dried on a grating; wet rope should never be hauled taut and
allowed to dry while made fast.

119. If a rope or splice is fuzzy, rub it with a clout of mail of the
kind employed in kitchens for scouring pans. A piece of fine-mesh
chicken wire will serve if the sharp wire ends are kept out of the
way.

120. The neatest tool with which to cut rope 1s a sharp hatchet.
The end of an ordinary fireplace log makes a good chopping block.
A wide chisel will serve instead of a hatchet.

121. If the performer 1s not certain of his aim, or if the rope 1s
large, lay it across the greased, upturned blade of a sharp ax, and
pound it with a billet of firewood.

For smaller stuft the sailor’s knife is the best all-around tool, and if
kept sharp 1t will serve about every purpose.

Large cable may be whipped twice with wire and then sawed be-
- tween the two whippings, with a fine-toothed saw, such as a hack
saw, or a cabinet saw.

Before unlaying the strands of a rope to make a MuLTI-STRAND
KNor 1t 1s best to put a stopping on at the length of strand required,
and also to whip the ends of the individual strands. Use the Con-
STRICTOR KNoT (¥ 1249) for these purposes.

After splicing do not trim the ends of strands flush with the sur-
face. Leave them longer until they have seen service and stretched
and weathered a bit.

To fair the strands of an opened rope before tying a MuLti-

STRAND KNoT, first whip them and then beat them well with a mallet;
finally wax them.

122. A smoother knot, requiring more skill to tie, may be attained
by first putting on a seizing, then dipping the strands for a few mo-
ments in hot water, without wetting the seizing. T'wist up the strands
tightly, attach ends to a board, and dry while under tension.

123. If the strands of a knot are to be canvas-covered, which 1s
usual with Murti-Stranp Burton KnNots, first scrape the tips to a

point and marl tightly with a fine, soft-twisted linen twine which has
first been waxed.
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124. When tucking a long cord, much twisting and kinking will
be avoided if, instead of tucking the end directly, a loop is first stuck,
and the long end pulled through after it.

125. After tying, but before working, an elaborate MuLTi-
STRAND STOPPER or LANYARD KNot, lay the ends up and stop them
together. This will insure against unreeving, and will keep the ends
of the completed knot well centered.

126. In tying any large knot, such as a Turk’s-HEeAD or a Mar,
in which the lead is to be followed twice or more, middle your rope
and tie the kRnot with one half. Employ the other half later when
doubling or trebling the knot.

127. To correct an error after a knot or sinnet is tied, employ a
clue, preferably of a color and size different from the material of the
knot. A shoestring is excellent for the purpose. Starting at a point
beyond the error lay the clue in correctly, passing the error and con-
tinuing out to the end of the erring strand. Then remove the strand
that was in error, and at once lay it in again correctly, parallel to and
beside the clue. Finally remove the clue.

No amount of theoretical knowledge in any of the arts or handi-
crafts can compensate for the lack of practical experience.

A beginner should not be discouraged if he 1s not immediately suc-
cessful with a complicated knot. Usually the first few examples that
are given in each chapter are the simplest of their kind and are more
fully described than the others which follow. For that reason they
should be practiced first. A novice should avoid for a while anything
in the nature of a short cut. He will find that the professional usually
follows the charted course. If a failure is repeated, twist the diagram
on the table and tie the knot again from a new angle.

From time to time, among the illustrations, a symbol has been
placed to proclaim the merit or interest of a particular knot. It is
hoped that the meaning of these symbols will be at once apparent—
an anchor stands for security, a skull and crossbones implies the con-
trary, a star marks the best knot for a given purpose. These symbols
will be found on the opposite page. |

It 1s an integral part of the scheme of this book to give the sources
of knots wherever possible. Various occupations are alphabetically
arranged in Chapter 2, and their knots given. Among the practical
knots, where nothing else is indicated a nautical origin is presumptive.
Where the source is not made clear by the context, the practical
knots, which I have evolved independently, are frequently labeled .
with the symbol of a spouting sperm whale. But this practice has not |
been consistently adhered to, and I have made no particular effort
to mark my own contribution to decorative knots.

Certain chapters, such as those on the SiNGLE-STRAND BuTtTON
(Chapter 5), MuLTI-STRAND BUTTON, tied on the table (Chapter 10),
the SHroup Knot (Chapter 19), the MoNkeY's Fist (Chapter 29),
and the SoLip SINNETS (Chapter 39), are mostly or entirely original.
Other chapters, such as those on the Turk’s-Heap (Chapter 17),
and the Frar or Two-DiMmENsioNaL Knots (Chapter 30), are the
results of protracted research and experiment. They contain much
original matter, but there is no way to determine what ground had
previously been covered by others.
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128. Diagrams are provided on which to tie the more intricate
knots. On a diagram for an elaborate SiNGLE-STRAND KNoOT, the work- |
Ing end 1s indicated by an arrowhead, and the standing end with a
feather. Each diagram is further marked with small circles around
some of the points where two leads cross each other. At these en-
circled points the working end is always tucked under the other part.
Knots which have a regular “over-one-and-under-one” sequence
(basket weave) may have each aiternate crossing numbered in regular
sequence, 1, 2, 3, etc., and the end is tucked under each circle that is
crossed In 1ts regular numerical sequence.

To tie a knot upon such a diagram: Secure the cord, at the feather
end of the line, by pinning it or else by dropping it down through a
round hole in the center of the cork projecting board. Lay the cord
along the line, pinning it at frequent intervals.

129. Wherever another lead is to be crossed, at a point that is
marked with a circle, tuck the working end underneath.

Not more than two cords cross each other at any point in a
diagram.

A knot having been tied or projected, the next thing in order is to
“work” 1t, which means to draw it up snug while molding it into
proper shape. The slack should be worked out very gradually. This
is a matter of mo less importance than correct tying, and often
presents a more difficult problem, requiring both patience and prac-
tice. Carefully fair the knot, and, once having arranged the cord in

symmetrical form, never allow it to become distorted, even momen-
tarily.

130. A pricker, bodkin, or stiletto is the most practical tool for
working a knot. Hold the point about even with the tip of the thumb
and prick up the strand. Hold the strand firmly between thumb and
the point of the pricker, and pull carefully.

For heavier pulling, use a marlingspike. The method is described in
Chapter 27, “Occasional Knots” (¥2029) and (¥z030).

131. In finishing off a very tight knot employ a pair of pliers.
Grip a part firmly and roll the pliers just enough to raise the required
amount of material. Pull each part uniformly, and in regular turn.

Never try to complete an elaborate knot 1n one operation. Work a
SINGLE-STRAND KNoT back and forth from end to end, tightening it
gradually and prodding it constantly into its intended shape.

A MuLTi-STrAND KNoT is always worked toward the strand ends.
Each strand is tightened, one part only at a time, and the correspond-
ing parts of the other strands are tightened before progressing to the
next tier of parts.

132, 133. To assist in reeving: when tying an elaborate knot of
small material, scrape the end to a point, saturate with Duco cement,
add twist, and permit to dry.

134 To prevent fraying in braided material, cut the end square
off and allow a round drop of Duco cement to dry on the very t1p.
This will scarcely be apparent when dry. A shoestring that has lost
its metal tip may be repaired in this same way.
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Round metal-tipped shoesrrings are excellent for knot practice
and are sometimes procurable in colors, but at the present time long
shocstrings are difficult to obtain.

135. To wind cord into an ordinary ball, take a few turns around
one hand, and make these turns intq a wad by first twisting into a
figure eight and then clapping the ends together. Wind as pictured,
rotating the ball constantly and changing the axis from time to time.

136. To wind a kite string or a string that is wet, the following 1s
perhaps the best method to employ. “S” turns, exactly the same as
belaying-pin turns, are taken in the same manner, except that the
hand which holds the stick is pivoted or twisted right and left, so
the winding hand does not have to describe so large a figure “S.”

To dry wet rope, coil loosely, and lay on a grating In a strong

draft.

137. To uncoil large rope, or wire rope, place the coil on edge,
make fast the end, and unroll. Wire rope must not be allowed to

kink.

138. On shipboard new running rigging 1s rove oftf by leading 1t
through a tail block that 1s bent to the rigging above the coil. The
end of the rope is drawn from the center of the coil. Care must be
taken that the proper end of the coil is uppermost; the rope should
come out counterclockwise as shown in ¥139, that i1s to say, in a
direction opposite to the normal progress of a clock hand.

139. Kinks are removed from new whale line by making large
successive left-hand coils and drawing up the lower end each time
through the center of the coil. The rope is led through a tail block
in the nigging. Whale line 1s ﬁnally coiled down right-handed in a
tub, in a manner to be described later, as ¥3105.

140. The common way of taking out kinks and excess twist from
the end of a line is to twirl or spin it, beginning preferably at a dis-
tance from the end and working toward the end, but it is sometimes
worked the other way. Repeat until the entire rope lies fair.

141. To untangle a snarl, loosen all jams or knots and open a hole
through the mass at the point where the longest end leaves the snarl.
Then proceed to roll or wind the end out through the center exactly
as a stocking is rolled. Keep the snarl open and loose at all times and
do not pull on the end; permit it to unfold itself. As the E)rocess 1S
continued the end gradually emerges. No snarl 1s too complicated to
be solved by this method; only patience is required.

142. To break twine or small cord, lay the right forefinger across
the standing part and revolve the finger exactly as the marlingspike is
revolved in making a MarLINGsPIKE HiTch, but pause when the cord
is in the position shown in the first diagram. Hold the cord firmly in
the palm with the thumb and fingers. Grasp the upper end with the
free hand, and jerk either with the right hand, the left hand, or with
both.

The method is used with varying technique; often the thumb is
:mployed instead of the forefinger. Do not allow the cord to slip
while jerking, or a cut finger may result.
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143. To break a heavy cord or string, take a turn of the cord
around the left palm. Revolve the left hand so the cord 1s twisted in
front of the &alm, and wind the standing part several times around
the fingers. Wrap the end (which 1s longer than illustrated) several
times around the right hand; hold everything firm and jerk stoutly.

In each of the two methods given the string crosses itself at right
angles, one part being held rigidly while the other part is strongly
jerked. |

My first impression was that the weakening effect of this harsh
crossing was the important factor in causing the string to break in-
variably at this point. One of the “laws” quoted 1n dictionary and
encyclopedia knot discussions is that “the strength of a knot depends
on the ease of its curves,” and of course a right-angle crossing pro-
vides the uneasiest curve that is possible within a knot.

But two BowLINES tied into each other (the BowLINE BEND, #1455)
have exactly the same right-angle crossing. And no less a naval
authority than Admiral Stephen Luce, “father of our Naval
Academy” and author of one of the best works on seamanship, says
that it is “about the best.” Richard Dana, Jr., says it 1s “the most
‘usual” of Hawser BeEnps. On testing this bend I could find no tend-
ency to break at the point of crossing. The material broke each time
at a point just outside one of the BowLINE KNoTs.

So it is evident that some factor other than a harsh curve is present
when string 1s broken in the manner described. It seems probable that
this is the shearing effect exerted by the taut cord where 1t 1s hacked
across the section that is held rigid. At any rate the so-called “law”
does not fit this particular case.

L

SIS
v

144. To lay up the opened end of a three-strand rope, grip the
rope in a vise or clamp, or get someone to hold it. Take two strands,
one in each hand, twist them simultaneously to the right, and at the
same time lay the right strand over the left. Without rendering what
has been gained, shift the hands and repeat. When the ends are
reached half knot them together.

Then lay up these two strands with the single remaining strand in
precisely the same way. The right twist will open the two strands
already laid up, admitting the single or odd strand. Whip the end
when completed.

145. To lay up the opened end of a four-strand rope, lay up each
pair as already described, then lay the two pairs together in similar
manner and whip.

146. If only a short piece of rope is opened, twist any strand a half
turn to the right, then lay it to the left across the rope. Repeat with
each strand one half turn at a time and continue until the rope 1s com-
plete, then whip.

147. To secure the end after winding up a hank or ball, take a
loop buttoner or a doubled piece of stiff wire and thrust it through
the center of the ball. Thread the end of the cord through the wire
loop and pull it back through the ball. To make up a hank, wind the
cord around the palm of the hand and then add crossing turns.

148. A more common but less secure way to tuck the end 1S to
stick it under the last few turns, and then work all snug.

In very slippery material a series of HALF HiTcHES 1s often taken
around the ball, but ¥ 147 is probably preferable.
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To a cobbler’s aul, or Butcher’s Knife,
Or PorTER’S KNOT, commend me;

But from a Souldier’s lazy Life,
Good Heaven, pray defend me!

Orp ENcGLISH BROADSIDE

Although the sailor may be responsible for nine tenths of all
recorded knots, he can hardly claim to be the originator of the first
knot, for primitive man learned to hunt and fish before he ever took
to water, and when he began to hunt and fish he required knots for
his bows and traps, his nets and fishline.

Even after boats had been launched it was a long while before sails
were thought of; and the small craft that were first evolved were
hauled ashore when not in use. Centuries must have passed before
boats became so big that it was simpler to tie them up and leave them
afloat. Not until then did the sailor feel the need of knots. So 1t seems
fitting to consider the knots of other vocations and avocations before
discussing sailor knots.

In the rest of this book scrupulous care is taken to sort out, and
keep together in separate chapters, knots that serve like furposes. But
in this chapter trades and sports have been arranged a phabetically,
and often a dozen different types of knot are to be found under a
single heading.

Additional occupational knots are given here and there through-
out the book, for almost every practical knot belongs to some voca-
tion. It is proposed to show here the characteristic or peculiar knots
for each trade. There are certain elementary ones, such as the REErF
K~ort and the CLove HitcH, which are so generally used that it seems
unnecessary to mention them each time they are indicated.

Many tradesmen’s knots were borrowed from the sailor, and fre-
quently these were modified to fit changed conditions. But whenever
any trade required something entirely different, the result shows that
the sailor had no monopoly in the ability to originate and apply new
knots.
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The Archer

149. A bowstring 1s secured to the lower end of a bow in a num-
ber of ways. A CrLove HircH with the end finished off with Two
HaLr HitcHes 1s both common and practical.

150. The grip of a bow is sometimes of cord or yarn, tightly
served, with the end buried under the turns. More often it is of
woven material with a piled texture, such as velvet or plush. Oc-
casionally the grip consists of a WipeE Turk’s-Heap Knot (Chapter
17).

151. The BowstriING KNoT 1s a Loop KNoTt that has been known
and used for ages by the aborigines of at least three continents. It is
one of the oldest knots we have. In modern archery, however, an
EYE SpLICE (%¥2754) is preferred to the knot.

152. The BowstriING KNOT DoUBLED. The advantage of this is not
very clear. Possibly it is stronger than the single knot, but the two
loops might easily prove awkward in a hurried stringing of the bow.
153 An ApjusTaBLE BowstrING KNOT is shown as ¥ 1030.

To string a bow, place one end on the ground, spring the bow
outward with the knee, and slip the Loop KNot over the top lug.

The Artilleryman

153. The ArTILLERY Loop, also called Man-HarNEss KNoT and
HarNEess Loop, 1s tied in the bight of a rope. It 1s used for a hand- or
shoulder-hold in hauling field guns into position, and also in assisting
horses either in uphill work or when mired.

154. The Picker-LINE HitcH 1s used 1n tying up artillery horses.
It was shown to me by J. Lawrence Houghteling, who learned it
while 1n the service at the Mexican border.

The Artist

An artist requires several knots when he goes a-sketching. The fol-
lowing are those that I have found most helpful.

155. A BowrLINE KNot. This 1s dropped over any protuberance at
the top of an easel. (See ¥1010.)

156. A KiLLec Hircu (¥271) 1s then tied to a convenient stone or
bag of sand which acts as an anchor.

157. A second cord, secured to the easel with another BowLINE,
is led around a large spike on the weather side of the canvas, and the
end is made fast to the standing part with an ApjustasLE Hircn
(¥ 1800). This makes an excellent guy when a hard wind 1s blowing.

158. The most convenient way that I have found for carrying wet
sketches is illustrated here. Two canvases are placed face to face,
but not 1n contact; four clips, easily homemade of 3/32” wire, are
slipped over the corners. A heavy cord, with a BowLINE in one end,
is wrapped around the clips between the canvases, and the end 1s
stuck through the BowvLINE, hauled tight, and made fast with a
SitiepED HALF HiTcH (#1822).

158

T he Angler

159. A variety of ANGLER’s KNoTs will be found later in this chap-
ter among FisHErRMAN’s KNoTs. The knot pictured here 1s a common
way of securing a line to a ring hook and is much used in the cruder
branches of the art, that is to say, in hand-line and pole fishing.
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The Automobilist

160. A method of affixing a towrope to an automobile or truck
axle for very short hauls; this was devised by Captain Daniel F.
Mullins, who needed something of the sort for dragging Diesel
engines and other heavy equipment on rollers about the wharf, A
most important practical feature of the knot is that it allows of in-
stant and easy adjustment. Wharves are narrow, and a load fre-
quently has to be hauled through narrow gaps in stacked merchan-
dise. Often it is necessary to make a short pull and then back u
to shorten the towrope. Almost any hitch in heavy rope 1s difhcult
to open, but this particular one slackens when the car stops, and the
end is easily pulled through the hitches whenever it is necessary to
adjust the length. Captain Mullins’ hitch is the exact opposite of
Two HaLr Hirches, in which the hitches are in the end; in this the
hitches are in the standing part.

161. An amplification of the former knot: If the material is par-
ticularly large and stiff the end may be doubled and the knot will
be found easier to make. It will also be more secure. Neither knot is
suitable for hoisting.

162. The AxLe HitcH may be used for emergency towing. The
knot 1s a variety of backhanded hitch, which requires but one passing
of the line around the axle although the knot itself is double. Having
rounded the axle, the loop 1s pulled out until all projecting parts of
the car are cleared, where the hitch is completed and the BowLINE
(¥1010) added. If a MipsuipMAN’s HitcH (#1027) is used to com-
plete the knot instead of the BowLINE, the knot will be less liable to
jam.

163. There are many occasions for lashing suitcases and other lug-
gage to the running board or other parts of a car, but the makers
of cars so far have failed to co-operate by placing a few handy lugs
here and there to lash to. Handles are about all we have for anchors,
and the manufacturers’ efforts have all been directed toward “stream-
hning” these to a degree where clothes cannot snag on them. If the
handles of both doors approach each other with a long-horned effect
nothing more is required than a round turn about both and Two
HaLr Hitcues or else a BowLINE to finish off with.

164. An application of the Buoy RopPE Hircu (#3323) is prac-
ticable if the handle of the door has a heel as well as a toe.

165. A BaLe Suine HrircH (#1759) will never bind and may be
applied in a variety of ways. Nothing else is required on a round
knob save #2018, which is the easiest thing there is to unte. If put
In the bight as ¥ 1816 both ends of the rope are available for lashing.

166. Where there is danger of unlatching, a small stick can be
bound to the handle with electrician’s tape and the knot secured to
the stick close to the handle. The pull on the rope should be in the
direction that will hold the latch secure.

167. If the knob or handle tapers, or if its shape 1s an obstacle, it
can generally be taped in such way as to provide both a shoulder and
2 good surface to preventa hitch from slipping. The Rorring Hitch(2)
(¥1735) is the safest knot to use in such a situation.

} A methed of roping a wheel when chains are lacking is given as
2027.
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The Baker

168. The PrerzEL KNoT is too widely known to require much
description, but there are several varieties, and often nowadays the
pretzels are stamped out by machinery instead of being tied. The
Giant PrerzEL KNor is from Lancaster County, Pennsylvania. It is
about ten inches long.

169. The OverHAND KNot appears to be the oldest form of the
pretzel.

170. A more sophisticated pretzel is a perversion of the FIGURE-
Ficur K~Nor.

The Basketmaker

171. 'The SLATH or SLArRTH KNort appears at the bottom of splint
baskets. The stakes are opened up fanwise and the basket woven in
the regular “over-one-and-under-one” sequence that is known as the
“basket weave.” The JosepaiNE KNoT (¥1502) and the CRowN KNot
(¥670) are also used in commencing baskets.

There is a great deal in basketmaking that approximates kuot ty-
Ing, but it constitutes a separate craft.

The Bell Ringer

172. 'The BeLL Ringer’s KNot is mentioned in Hutton’s Diction-
axg of 1815. It is actually the first half of the ordinary SHEEPSHANK
(¥1153) and is probably a knot of considerable antiquity. Its pur-
pose is to keep a long end of rope from lying on the belfry deck
when not in use. The same knot is used in sail and rigging lofts and
in ship chandleries to keep the ends of new rope off the floor.

173. If the rope is long and heavy two hitches are sometimes used
instead of one, and, if necessary, several round turns may be taken
instead of the single turn illustrated.

174. SaLLiEs, SALLy Turts, SALLIE TuFTING: A chafing gear of
brightly colored yarns similar to “Bacey WRINELES"” (%3485) is rove
through the strands of a bell rope. These are packed hard and
trimmed evenly. Different bells have different colors to identify them.
The purpose of the tufting is to provide a proper handhold when
ringing chimes. The SALLIES are usually several feet long, the length
depending on the swing o~ scope of the bell.

The Balloonist and Parachutist

175. The basket or carriage of a balloon is generally toggled
(®1922) to EYE SpricEs on the gas bag, so that the balloon may
easlly be disassembld, or cast adrift from the basket.

The Bicyclist

Among the occasional knots in Chapter 26 is shown a method of

making an emergency, or jury, tire (¥2028) out of a piece of old
clotheslize.

The Blaster

i76. When a dynamite cartridge 1s to be exploded with a fuse,
employ a ConsTricTOR KNOT (¥ 1249 and ¥1252). Pull the two ends
tight and it will hold as if adjusted with a ratchet. The hole in =2
cartridge should be made with a stick of soft waesd nd 2 Zuse in-
serted full length.

[ 24 ]



OCCUPATIONAL KNOTS

The Bookbinder

177. The Booksinper’s Knor is employed when sewing the leaves
of a book. It is interesting, and quite unusual, because the knot, al-
though tied with the working or needle end, is actually formed in
the other end. It is identical in form with the LEFT-HAND SHEET
Benp. Shown to me by Mrs. F. Gilbert Hinsdale.

The Bootmaker

178. To secure thread to bristles: The preferred bristles are from
the “ridges” of northern domestic boars. Wild-boar bristles, which
make the best paintbrushes, are too large in diameter for sewing
bristles and besides are frequently so covered with pitch that the
expense of cleaning would make the cost prohibitive. Poland-China-
hog bristles are the best, as a considerable length 1s required.

Several threads are laid together and at the required length are
teased apart after rubbing out the twist on the knee. This divides the
twine without breaking the fiber.

After the threads are well waxed the tip of the combined ends,
which tapers to a microscopical point, 1s laid across the bristle near
the hide end, which is the working end, at a 45-degree angle, the
thread end pointing toward the tip. The thread is held in the right
hand and rotated with the bristle when the butt or hide end of the
latter is twisted between the thumb and forefinger. When the thread
and bristle have been laid up together for about one fourth of an
inch toward the hide end, the direction of the thread is changed so
that it doubles back over the first laid section and to within an inch
of the tip or small end.

With the bootmaker’s awl a hole is then pricked through the
thread at the point where it leaves the bristle. The hide or butt end
of the bristle is then stuck through this hole and drawn taut. This
locks the thread and bristle together. They are then rubbed smooth
with the fingers.

Sometimes, for light work, the thread is left as in the second dia-
gram, without sticking the bristle through the thread. By this latter
method a bristle may be used over and over again.

179. The bristle is split in half at the tip end for about one third to
two fifths of its length. The tapered end of the waxed thread 1s laid
into the crotch so formed, overlapping about one quarter of an inch.
The thread and one of the legs are twisted together to within an
inch of the bristle tips. Holding this leg firmly, the second leg 1s
twisted similarly by itself (same amount of twist, in the same direc-
tion). The two legs are then placed together and held at the tips,
and the hide end is let go, whereupon the hide end twists reversely,
of its own volition, and the two legs are laid up together exactly as
rope is laid. A hole 1s next pricked where the thread leaves the bristle
(three quarters of an inch to one inch from the tip), and the hide end
is stuck through this opening and drawn snug. The whole is
smoothed out with the fingers. This method 1s perhaps securer than
the previous one.

180, 181. There are a number of simple ways of securing loose
ends when sewing is completed; two of these are shown. In machine

stitching, the untidy practice of back stitching is frequently re-
sorted to.
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182. In Diderot’s Encyclopedia (1762) a split-tip method is given
of threading a bristle, which starts in the same manner as %179, but
the thread is laid up with only one of the two legs and then a
MarLingsPIkE HitcH (#2030) is tied around the other leg, which
prevents the first from untwisting. It is done by looping the thread
and taking a SiNcLE Hitcl (¥1594) over the hide end of the bristle.

This method of nearly two hundred years ago is still to be found
in daily use.

The Burglar

I would do nothing to encourage the activities of this archenemy
of society, but I will urge him to consider the awful sequence of
the following knots with all its direful implications: the BASKET
HircH (¥2155), the Hanocurr Knor (¥412), and the HANGMAN's
KnoT (%366). If his interest is a morbid one he can find several more
HancMaN’s KnoTts in the chapter o nooses. And if he has any
choice, I am told that the last wish of the hangee is always granted.

The Butcher

183. ButchHEer’s KNoTs are required in tying up “boned and rolled
roasts” and in preparing corned beef and salt pork for pickling. After
passing an end of twine around the meat a simple noose of some sort
is made around the standing part of the twine. When this noose has
been drawn up and held taut, the standing part is half hitched around
the end. This is done by first taking a night round turn with the
standing part around the tips of the left thumb and two or three ad-
joining fingers. The thumb and three fingers then grasp the end of
the twine and the round turn is transferred to the knot, automatically
forming a HavLr Hitrch, which renders all secure.

184. This final hitch 1s the salient feature of the BurcHER’s KNor,
and 1t 1s so very efficient that any complication that will hold to-
gether while being drawn utP around the meat will serve as the first
part of a Burcuer’s Knot for a roast, which is hove taut, hitched,
and shoved across the counter while you wait. The hitch 1s put
around the end, not the end through the hitch.

For pickling and corning, however, something more is required.
The noose must jam sufficiently to hold the meat firmly for sev-
eral weeks until it is sufficiently pickled. During this process the
meat shrinks constantly and the knot has to be tightene from time
to time. The final hitch is not added until the pickling 1s concluded.

185. A Square Knort is tied and then capsized into a REVERSE
HitcH, and the standing part is then half bitched around the end
as already described. This is one of the commonest and also poorest

of the series. It is apt to slip considerably in the drawing up, and
occasionally spills and has to be retied.
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186. The Granny Knort. If one end of a GrRaNnNy KNor 1s pulled,
the knot will capsize into Two HavLr Hitcugs, which makes a better
knot than the Reer Knot. The end is hitched as already described
and as pictured mn ¥183.

187. The Packer’s Knot. This knot i1s sometimes used in baling
and in parcel tymg and 1s perhaps the most practical of BoNED AND
RoLLED Roast KNoTts, for which purpose it 1s the one generally tied
by the more skillful butchers. It is, however, hardly secure enough
for a Corxep BEEr KNoT1. The end has a nice lead and the completed
knot is compact and neat.

188. I have found this knot in use in several widely separated
places. But it is a clumsy one to tie, and I can see nothing in particular
to recommend it. It is based on the Packer’s Kxor, having one more
turn, which does not help a bit and which was added by someone
who could not leave well enough alone.

189. This knot 1s easier to tie than the foregoing and often appears
on the table. Kxots ¥184, %188, and ¥189 are closely related al-
though quite distinct. Cornep BEer KnoT ¥ 192, which 1s to follow,
also has points of resemblance, but is vastly superior to the others.

190. This is perhaps the commonest of Burcrer’s Knots and s
the one generally used by those who have no particular afhnity for
knots. The OverHaND KNoT in the end (¥515) prevents it from
spilling while being drawn up. The OvERHAND 1s tied first and then
the noose 1s made around the roast.

BurcHer's KNots are a variety of Binper KNorts, and those just
given were originally included in the Binper KNot chapter, (¥16),
where the reader may find several more knots of similar nature.
When no final HaLr Hitch is employed or required these knots are
commonly called “Jam Knots.”

The fact that the final hitch will make practically any BUutcHER’s
KNoTt secure undoubtedly explains why there are more BUTCHER'S
K~ots to be collected than any other kind of knot for a single pur-
pose; more even than there are WEeAvErR's KNots. I do not think 1
have ever failed to find at least one new knot in every butcher’s
shop that I have visited. In one market in Washington, D.C., | found
butchers using five different knots. It would have been more re-
markable, however, if I had found five butchers using the same knot.
The few shown here are only a small part of the number collected.
These have been selected because they are representative. They may
be either the best, the most characteristic, the commonest, the
simplest, or the most interesting.

In the illustrations the end of the twine i1s shown marked with an
arrow which sticks through a turn in the standing part. This, of
course, will tie the knot. But the technique of all Butcher’s KNots

1s the same, and all ends have the final hitch added over the end, as
shown in KNoT ¥183.
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191. 'The CorNep Beer AND SALT Pork KNo1. As already stated,
meat shrinks appreciably while in the brine, and the knot has to be
tichtened from time to time before the final HALF HircH is added.
This is BuntLINE HitcH ¥ 1711 tied around its own standing part.
[t is probably the best knot for the purpose.

192. This 1s another CorNEp BEEF KnoT, which appears to be more
complicated than is necessary, but holds exceptionally well.

The Cabinetmaker

1935. Cabinetmakers still tighten their scroll saws by twisting a cord
with a short hardwood stick. This is inserted near the middle between
the parts of a doubled cord. The stick is held nearly parallel with the
cord and is twisted until the desired tension is reached. It is then
turned at right angles to the cord and when let go fetches against
the stretcher, which holds it in place. A thong 1s preferable for
stringing a saw, but small hard-braided sash cord will do nicely. The
same method 1s also employed when gluing up the legs of a Windsor
or other chair to which clamps may not be easily afhxed.

Wire used in fencing is tightened in the same way, but it requires
more care, as it 1s apt to snap. A cordwood stick is inserted between
two wires and twisted until the tension is sufficient. Then the end of

the stick must be secured to a post or rail, or else driven into the
ground.

I'be Camper and Canoeist

Knots of interest to these sportsmen wili be found under “Moun-
tain Climber,” “Prospector,” “Shooting,” and “Cowboy” in this

chapter, and under “Pack Lashing” in the chapter on lashing and
slinging.

The Chandler

194. In candle dipping a dozen wicks may be tied to a stick, or to
hooks on 2 stick or board, in the manner here shown. They are
dipped into a kettle of simmering water on which an inch or so of
melted wax is floating. A number of sticks are employed, and each
stick 1s dipped quickly in turn. Between turns these are hung up on
a rack to cool. A revolving rack is sometimes used.

T'he Carpenter

195. The TimsBER HitcH is very convenient for hoisting boards and
timbers, as it cannot Jam and may be instantly loosened. If timber is
to be hoisted on end the Timser HircH is made with the end of the
rope below the center of the timber and then a Harr Hirch is added

in the standing part at the upper end of the timber (see HALF Hitcr
and TimBER Hitch, ¥1733).

196. This and the hitch which follows are practical ways to sling
and hoist hammers. They are preferable to ¥ 198 because they cannot
slip off while in mid-air. Here a SLie Knot (¥520) is placed between
the claws and a SincLE HitcH is taken around the peen.

197. 'Two SinGLE Hirches. This hitch raises an interesting point
Although in form the knot approximates the CLove Hirch, the in-
trusion of the handle divides the knot into “Two SiNGLE HiTCHES.”
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The carpenter is a very handy workman who is frequently called
upon to meet new situations. The chapter on lashing and shinging
should contain other matter of interest to him.

198. The commoner way to sling a hammer for lowering is by a
CLove Hitcu around the small of the handle. If not drawn tight,
there is danger of the handle slipping out. In the dictionaries the
“"wove HitcH 1s sometimes called the BuiLper’s KNot, a name ap-
parently coined by Tom Bowling, who must have been unaware of
the English name Crove HitcH, since he did not use it, although 1t
had appeared as early as 1769 in Falconer’s Dictionary of the Marine.
In the trades, facts are generally passed along by word of mouth and
very little is acquired from books, so the builder himself is probably
unaware that he has a knot named for him.

199. The Sasu WEeicHT KNot is made as drawn. Before a sash 1s
hung, the weights being already in position, the cord ends are tied
into Suip Knots (¥529) so that the ends will not unreeve through
the pulleys and disappear down the sash-weight wells.

200. The method of slinging a plank for use as a staging was shown
to me by Arthur Carlsen. It 1s sometimes tied with three round turns
instead of the two depicted, the left turns being worked the same
way in both cases, and the final turn passing over all intervening
parts to the end of the plank.

201. To sling a plank, or joist, on edge, make a CLovE HiITCH very
loosely, and work into the form shown. It may be used with one less
turn, if desired. The turns are taken loosely and must be extended, 1n
order to pass over the end of the plank. A MARLINGSPIKE Hitcu may
also be made to serve a similar purpose.

202. When a carpenter slings a ladder, he generally uses a SHEEP-
sHANK KNoT over the ends of each side post. For the same purpose, a
sailor would use a SpanisH BowLINE, but he would have no ladder
unless he were hauled out in drydock.

For the proper method of tying the SHEEPSHANK see ¥1153. Sev-
eral feet above the DousLE Loor the end should be bent to the
standing part. The Spanisu BowLINE is given as ¥ 1087. There are a
number of knots among the DousLE Loops which will sling a ladder
satisfactorily. Those that are rigid are to be preferred. The purpose
of slinging a ladder is, of course, to make a staging for painting or
incidental repairs. A board that in width is about equal to the length
of the rungs of the ladder is required to complete the floor of the
staging. Pothooks suspend the paint cans below the rungs.

203. The Sasu Corp HircH. The end of the sash cord is ordinarily
hitched around a screw, which is recessed in an auger hole bored in
the side of the window sash. Sometimes a SINGLE HitcH is employed,
and sometimes a Harr Hitchy. If there is no screw an OVERHAND
KNor suffices.

The Cartman

{'he cartman or carter generally gets along with very few knots;
the Loor Knot (#1009), the OvERHAND (¥515), and Two HALF
HitcHes (¥ 1710) are his usual equipment. The more finished practi-
tioners prefer the BowLINE (¥ 1010) and the Ficure-EicHT (¥ 524).
See under “Drayman” in this chapter for further information, and
also “Crossing Knots,” Chapter 15, and “Lashings and Slings,”
Chapter 28.
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The Circus Man

The following series of knots is from Ringling Brothers' Circus.
The knot tiers were “Mickey” Gray, “Frenchy” Haley, and William
James O’Brien, who respectively represented the performers, the
canvas, and the animals.

Latchings or latchets originally provided a method of adding tem-
porarily to the area of a sail. They became obsolete for this purpose,
but the circus today finds them invaluable. The top of a large tent
consists of a number of separate rectangular mid-sections (one less
than the number of center posts) and two semicircular ends. The
several parts are laced together by a series of loops in one section
called latchings which are rove through eyelet holes in the opposite
s;ction. They are illustrated in Chapter 27, “Occasional Knots,” as

2004.

204. The Dry WEeaTHER Hitch. Here again appears that most uni-
versal general utility hitch, the Crove HircH (¥1178), which will
be discussed at length in Chapters 23 and 33. It 1s quickly formed and
easily adjusted, but tends to jam 1if wet.

205. The WET WEATHER or Take-Up HrrcH. A SincLe HitcH 15
dropped over the stake, the end is backed, and a StippEp HALF HiTcH

taken around the standing part. It 1s easily adjustablc even when wet
and never jams.

206. The Crossing Knor is used in staking out, one of its purposes
being to define the straight and narrow pathway along which the
circus patrons are herded. The circus way of making it is quite
different from the way it is tied when making up bundles (¥2077
and ¥2078). A bight is twisted a full turn and dropped over a stake.

207. The euphroe block and the Crow’s-Foor stretch the edges of
a safety net for the aerialists. They are old sea practices now fallen
into disuse on shipboard. Originally they stretched catharpins, awn-
ings, and the standing ends of running rigging. Old practices are
continually being revived for new purposes. For that reason many
obsolete and obsolescent knots are shown with confidence in the
belief that sometime, somewhere, they will be used again.

208. The One-LeEnGcTH HiTCH 15 used on a side-wall pole. A number
of men haul down on the standing part, a SincLe HircH is taken
around the base of the pole, and the end is brought around back of
the pole and eventually is slip hitched to the standing part.

209. The Wrar HircH is also for the side-wall pole, but 1s a more
temporary fastening than the foregoing.

210. A QuUARTER-PoLE TwisT is a tempora.r{r hitch for the big top,
but as there is more weight on the quarter pole than on the side-wall

poles the rope passes around the pole a second time before being
made fast.

211. A QuarTeER-PoLE HrrcH that 1s more secure than the last one.

212. A HarNEess-CHAIN ANCHOR 18 to secure the end of a chain
in the horse tent, over which harness is thrown. The stakes often are
of iron; the chain passes shoulder-high down the center poles, se-
cured to each with a Crossing Knot (#¥:206) or a Crove HircH
(¥204). A tackle between the anchor and the first pole makes all taut.
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213. The Jumper Hitcu (for quarter poles). Circus poles can have
no cleats or other prnjectioxs, as they are unloaded 1n a heap on the
ground and afterwards are dragged all over the lot. After the rope
has been hauled hand taut, a SINGLE HitcH is taken around the pole
waist-high, the line is backed one turn, or a round turn is put on (as
in ¥212), and then a HaLF Hirch is placed on the standing part above
the first SiINLE Hitch. The rope is then staggered (zigzagged) up
the back of the pole, and after each crossing it is strongly hauled
and 2 HaLr Hircu taken around the standing part. The mechanical
principle involved is excellent, and 1t might serve well for reef pen-
nants in small boats, as it is much neater than a tackle, quite as effec-
tive, and much less in the way.

214. The CenTErR-PoLE HitcH. A center pole has a shiv near the
base. After the tent top is hoisted two turns are taken around the
pole under the standing part just above the shiv and these are jammed
down close to the shiv. The surplus rope is then wrapped around the
pole until exhausted. In raising a tent the center poles are first erected
and guyed, the guys being outside the tent, leading to the pole tops.
The canvas 1s latched together and the top partially hoisted before
the other poles are placed in position.

215. CaMEeL HitcH. The camel is the most ruminative of animals,
and he slobbers constantly while he ruminates, particularly on his
Picker-LINE HiTcH, which he believes is provided for the purpose.
His knot is always sopping, but it has been very nicely planned; and
so, wet or dry, it is never difficult to untie and 1t does not slip 1n
either direction.

216, 217. NeT PoLE KnNots. These guy the short poles that stretch
the safety net of the aerialists.

218. BaLancinGg-PoLe HircH: To support a man from the top of
his balancing pole while he is climbing aloft. The knot is adjusted
before the pole is elevated. Everything must be taut before the stand-
Ing part 1s brought over the top of the pole. The rope 1s instantly
removed by flirting the standing part. I know of no knot with a
smaller margin of safety. Another and possibly better arrangement
of the knot is given as ¥1812.

219, SLip TackLE KNorT. Practically all apparatus tackles in a circus
are made fast in this manner, which at sea is merely a temporary
expedient. House painters and carpenters also employ the knot.

220. Tent stakes are broken out by means of a lever on wheels.
Several snug turns with a chain are taken close to the ground.

The Cook

221. To spit and truss a fowl. The spit is a long, flattened rod,
sharpened at one end and with a wheel or crank at the other. Down
its length are a number of slots through which to thrust skewers.
After spitting the fowl, stick the first skewer through the meaty part
of one leg, through a slot in the skewer, and then out through the
other leg. According to the size of your fowl, stick either one or two
additional skewers, which do not need to be so solidly imbedded.
Middle a long cord and secure it with a RinG Hrrcn (¥1859) to the
eye of a skewer. Take several belaying-pin turns across the back of
the fowl and around the two ends of the skewer; then do the same
across the breastbone. Repeat with the other skewers. Splay the turns
widely in order to support the tenderer parts of the fowl.
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The Climber

(See pages 62, 63, and 77.) When climbing a tree without a ladder,
wear rubber-soled shoes and pass a rope around the tree. Hold the
ends in either hand or else bend them together around the tody.
Lean back against the rope and raise the feet, one at a time. Then
swing the body toward the tree and jerk the rope a foot or so higher.
Coconut trees are climbed in this way, a section of vine being used
instead of a rope.

The Cobbler

See under “Bootmaker,” near the beginning of this chapter

The Cooper

It may appear farfetched to include these split wood joints in a
book devoted to knots, but they serve a purpose similar to the bend,
and I know of no other place where they are to be found.

222. 'This 1s the ordinary hoop fastening for common commercial
barrels, the average content of which is between thirty and thirty-
three gallons. Hoops are of various kinds of wood. In New England
wild cherry saplings are much used. They serve no other purpose,
and farmers are anxious to be rid of them because of the caterpillars
they shelter. Birch also is used and is better than cherry. Hoops are
made up of green wood preterably, which is less apt to break in
bending. The bark is left on, and great quantities are made up and
stored in slack season. When making hoops by hand the cooper sits
on a shaving horse, which has a clamp or vise on the forward end,
operated by a wooden foot lever. The clamp grips one end of the
sapling, and the cooper, sitting astride the bench with his feet on the
treadle, pulls the drawknife toward him, riving the sapling into equal
parts. After the hoop is shaped the joint 1s made, often with draw-
knife alone, sometimes with the assistance of a hatchet.

223, 224, 225. More elaborate joints are to be found on runlets,
canteens, piggins, noggins, tankards, canopails, and other articles of
domestic cooperage where the taste of the housewife has demanded
more style and finish. These require better hoops, which in America
are made of oak, hickory, ash, and maple.

Old wooden buckets are now seldom seen. Apparently they were
worn out before the antiquarian arrived on the scene.

For many years a large proportion of the more substantial wooden
hoops have been iron-fastened. According to the logbook of the
Nantucket whaler Beaver, about one quarter of her casks in 1791
were 1ron-bound, but for small cooperage iron hoops had made little
headway before the turn of the present century, and today wooden
hoops are still used for many purposes.

Large hoops and hoops that were to be finished on both sides were
riven from logs with a froe and then shaped up with the drawknife.
Ash was the preferred wood, as it is the easiest to split.

The holes 1n evidence in the last three joints on this page were
punched with a gouge and mallet, which is quicker than boring and
if skillfully done requires no further shaping.
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The Cowboy

226. The HoBBLE KNoT was shown to me by Philip Ashton Rollins,
who tells me that it 1s a common range knot and is also used by the
prospector. It really consists of three REEF KNoTs and 1s preferably
tied in a strip of hide. The first and second knots are several inches
apart to give the horse’s legs a little play.

227. The Honpa K~ot was first shown to me by Will James. It
is based on the BowstriING KNoT (¥ 151).

228. The Overnanp Knot (¥ 515) i1s added for security. The two
knots are drawn tight, then the standing part of the rope is rove
through the hitch to form the noose required on a lanat.

229. An EYE SpLICE 1s preferable to the knot just given, but com-
paratively few cowboys know how to splice.

230. A half thimble 1s sometimes placed 1n a Honxpa EYE SpLICE.

Its four flanges are hammered tight around the rope. 227 228

231. An oval thimble, preferably of bronze, is also used.

232. A braided rope has some advantages over a laid rope. An eye
(¥2779) 1s formed by riveting the overlapping part with copper nails
or tacks (two are sufficient); the overlaf 1s then served snugly over,
preferably with copper wire. A sole-leather or rawhide bushing
sewed around the bosom of the eye is a common adjunct.

233. Sometimes a SpLIcED EYE 1s served over with copper wire,

234. The Cinch, CincHA, LATiGo, BELLYBAND, or (GGIRTH KNoT
reached our Western cow country from South America via Mexico
at the beginning of American ranching. It is a safer coupling than
the buckle employed on sporting saddle girths, and 1s much stronger.

The THeEopoRE KNOT 1s sometimes used as a hackamore or emer-
gency bridle by the cowboy. It was shown to me a number of years
ago by Will James. James Drew, in Rope and Cordage, says that very
few cowboys can tie it; that he knew of one who used to collect
payment for each knot he made, and that this resulted in a consider-
able revenue. The method of tying is explained in Chapter 12,
“Double and Multiple-L.oop Knots,” as ¥1110. If seizings are used,
while tying, the problem will not be found difficult. Philip Ashton
Rollins writes me that the knot began life in the West under its cor-
rect Spanish name of “Fiapor” but that after the Spanish War, as a
result of the publicity Theodore Roosevelt brought to the ranch and
range, the name was corrupted to THEODORE.

Another knot, said to be employed as a hackamore, is the Juc or
JAR SvinGg (¥1142).

The Drayman

235. DraymAaN’s KNoT. Logs are generally lashed to a cart or sled
with loose turns which are twisted tight with a handspike or a pole
(¥2143). As they shift the lashings will slacken, but they are tight- () .
ened by adding a further twist with the pole. Stone is slung under a ‘\.4 m
high gear in about the same manner, chain being used instead of rope. Q_ﬁ_:.-_—-— \{\! SRS 4 LR eoseamutmnt 9 -
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The Dressmaker

236. It 1s with some hesitation that I call the dressmaker’s attention
to the accompanying knot, which I have never seen anyone but a
sallor use. The two stitches pictured here actually form an Over-
HAND K~Nor in the fabric.

For other knots of interest to the dressmaker see the Burron
K~ots of Chapter 5 and the Frat or Two-DimEeNnsioNnaL KNots of
Chapter 30.

The Electrician

237. A Westport electrician tied this knot in a pull socket, It is a
sallor’s WaLL KNot (#671 and ¥775) of two strands. I can recom-
mend it unhesitatingly to electricians in general for employment
where rough treatment is expected.

The Electric Lineman

238. To haul a wire to the arm of a pole, use this HALF SHEEPSHANK
of the same knot formation as the BELL RiNGeER’S KNoT. It consists of
a bight passed around the wire and half hitched to the standing part.
See BicHT K~ot ¥1147.

A knot called the LineMAN’s Loop 1s described as ¥1053.

239. The lineman whips the end of his rope with adhesive tape.

240. He makes a loop or eye with a SINGLE HALF HitcH and always
seizes his ends ‘with tape. These practices are exceedingly practical
and expeditious.

It 1s characteristic of workmen that what the carpenter fashions
of wood and nails the tinsmith makes of tin, the blacksmith of strap
iron, and the pipe setter of pipe, the sailor gets his result with rope
and spars.

The Falconer

241. The jess is a short strap which fits around the leg of a hawk;
at the other end is a ring, which may be slipped around the forearm
of the falconer. It is closely related to the goose boot and hobble
(¥434) shown later in this chapter.

The Farmer

242. The ManGer HircH. The cow 1s an inveterate slobberer. Al-
though not in a class with the camel, she should be made fast with a
hitch that will not jam when wet.

243. HaLter HitcH. Horses are hitched with this knot the world
over. The end is stuck loosely through the loop, which 1s not tight-
ened. The knot is easily slipped after removing the end from the loop.

244. Cow Hircu. Oddly enough, this name is generally used by
the sailor, although the knot is also termed DeabevyE Hircn and
Lanyarp Hircn (%#3317). It is the proper knot with which to secure
a cow to a crowbar. The Crove Hircn, although more often used for
the purpose, does not draw up snugly when the pull is all on one
end, and it is apt to unwind under a steady rotating pull. I have seen
a cow untie herself by walking around a crowbar to which she was
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tied. This was undoubtedly without premeditation; the flies were
bothering her at the time, and her initial step was in the right
direction.

245. The Binber Kwor is tied in a wisp of straw that is bound
around a sheaf of grain. The two ends are brought together and laid
up with a strong right-handed twist. The doubled end 1s then laid
back on itself and the bight or loop so formed is thrust up to the right
under the binding. The method of tying this knot is shown as ¥1235
in several progressive drawings among the BINDER KNoTs, a chapter
for which this knot is the prototype.

246. The knot tied by a mechanical binder is an OvERHAND BEND

~ _ ___with bights tucked instead of the ends. Binder twine is a Joose-twisted
material similar to spun yarn, but wiry in texture. It is impractical to
tie this knot for the purpose by hand.

The remaining knots on this pagc aEply to flaiis, which even in
America are still used occasionally for threshing small crops of grain,
although the mechanical threshing machine has superseded it where
grain is grown in commercial quantities. Flails are also employed for

 threshing beans and peas.

The implement appears to have been fully perfected many cen-
turies ago, and very few refinements have been added since Cain 1s
alleged to have killed Abel with one. Some authorities state that it
was invented in medieval times, but it would seem to be older, and
the knowledge of it possibly reached Europe from Egypt or Asia at
the time of the Crusades.

Practically all flails are jointed with rawhide, although I have seen
them tied with cord, rope, tanned leather, rags, and shoestrings. It is
necessary that the joint should pivot as well as hinge, which accounts
for the elaborate nature of some of these fastenings.

247. This is a FLai. Knot from Diderot’s Encyclopedia (1747).
Small steamed and bent wooden yokes are lashed with rawhide
thongs, let into circular grooves which are cut around the ends of the
handle and the swingle, so forming two swivel joints. The rawhide
connecting strap 1s tied in a BECKET HITCH (# 1900).

248. A flail joint from Bristol County, Massachusetts. 1 have never
seen this particular knot elsewhere.

249. This is a common fastening on flails. See Strap Hrrcu ¥ 1704.

250. A flail from Chester County, Pennsylvania. The strap 1s rove
three times through the slit, and then the end is hitched around all
three turns, forming something in the nature of a Becker Hirch
(¥1900), although it is more a lashing than a hitch.

251. A turn having been taken around the yoke, X turns hold
the thong securely in the groove of the handle. 'The two ends are reef
knotted together (¥1204).

252. In this, two round turns are taken about the yoke, and then
frapping turns (#2109), at either side of the handle, hold the thong
snugly in the groove. The average flail has a handle between four
and four and a half feet long, and a swingle twenty-four to forty
inches long. The length of the handle varies with the height of the

“thresher, and the weight and length of the swingle depend on the

kind of grain to be threshed.
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253. This is a method for making and attaching a fly, snapper, or
stinger to an ox whip. The whiplash is made of two long rawhide
thongs which are first middled and then doubled to form a loop at
the thick or stock end. The four strands so formed are platted into
a Rounp SINNET (#2999). Occasionally six strands (®3o011) are
used. From the loop end the width of the strands is widened for a
foot or so and then is gradually narrowed again to the tip, so that
when platted the lash has a snakelike form.

To add the fly to this braided lash, another short, narrow thong is
required. This is doubled and tied at the center with a SHEET BEND to
the end of the lash. The fly 1s then laid up (twisted as in ropemaking),
and finally an OveraanD Knor is tied in the doubled end, which has
been left long. The loop in the thick end of the lash is then made fast
to the whipstock. Several different ways of securing whiplashes to
whipstocks are shown on pages 544 and 545.

'To make a neater job, take the tip ends of the sinnet and form an
eye with two adjacent strands (#2800), and then lay in the other two
strands, over and under, and contrariwise. Put on a whipping and
then bend the fly to the lash as already pictured and described. Draw
snug, wet with hot water, roll underfoot, and allow to dry.

254. Seize the thongs at the end of the sinnet and take a HaLr KNor
(¥1202) with each strand in turn around the other three. Each time
take the strand next to the left of the one previously tied. Keep the
strands fair and close together. Wet, roll underfoot, then dry. This
will bulk very little larger than the platting.

255. Whip the sinnet and cut off both strands that rotate to the
left. Make a slit in the end of each of these, and stick an opposing
strand, which rotates to the right, through each slit. Be sure that
everything is taut and fair. Lay up the two long ends and twist them
together, being careful to arrange them so that they cover the ends
of the short strands.

256. Lay up the fly for several inches and then tie a Two-STrAND
MartHEw WALKER KNoT (#776) near the end. In New England a
great many sailors were farm-bred, and th?r often returned to the
soil, so hereabouts it is never surprising to find sailor’s knots tied in
farm gear.

257. The lash of an ox whip when out of use was generally tied in
a MuLTipLE OvErRHAND KNoT (¥ 517) around the whipstock.

258. This 1s the universal farm method of tying a meck halter for
either a horse or a cow. The part marked X surrounds the neck, and
the halter cannot slip and choke the animal.

239. The Grass Knor is the best bend for broken straps or any
other flat material such as shoestrings, straw, cane, etc. It is discussed
more fully in the chapter on bends as # 1490.

260. Whenever you go afield, there is no better way to carry yout
water jug or bottle than suspended by a Jar or Juc SLiNG (%*1142)-
The sailor’s method of tying this is described in Chapter 14.
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The Farrier

The farrier uses a Nose TwitcH to steady a nervous horse while
filing its teeth and sometimes when shoeing. This 1s tightened by
twisting 1t around the horse’s upper lip. On occasion 1t is applied to
an ear. Lhe instrument 1s illustrated (¥1261) in the chapter on
BinpEr KNoTs. Geenerally 1t 1s made of an old wagon spoke and a
braided cord or else a thong.

The Fencer

These two practices I learned in Boston many years ago from
Professor Rondelle, a fencing master.

201. A foil handle of twine closely half hitched in a helix along the
full length of the hilt provides a grip not liable to turn in the fencer’s
hand. See ¥ 3450.

262. A button made of well-waxed twine. This is far superior to
the commercial rubber button, as a raveled end will always give
warning of its failure. The turns must be very snug and even. Start
with a CLove Hircu. After the final surface turns have been taken
toward the tip (tied as in WHIPPING %#3443) the end is pulled taut
and cut off short.

The Firewman

263. The SHEeT KNoT: Sheets and blankets are torn into strips and
bent together with BEND #1403, which consists of a Reer Knor
(¥*1204) and two OvERHAND KNoTs (¥515) to serve as an emergency
fire escape. One end i1s tied to a bed, which should be rolled close to a
window. The window should be opened no farther than is necessary.

264. The Fire-EscaPe KNor 1s for the same purpose, but it is gen-
erally a fixture found in country and seaside hotel bedrooms. The
proper way of tying 1S MOoSst interesting and is described at the begin-
ning of Chapter 4, “Single-Strand Lanyard Knots.” In England this
method of tying has long been a part of the regular drill in rural
fire departments, and it is now being taught in America, where it is
sometimes called the “PuiLApeLpHIA KNoOT.”

265. An 1njured or unconscious man is lowered by a SpaNisH Bow-
LINE KNoT (%1087), each leg being stuck through one of the loops.
After a hitch 1s passed close under the armpits, the man may be
safely moved.

266. A ladder may be hoisted or slung by passing the loop end
of a long BowLINE KNoT (¥1010) under the upper rung and back
over the side bar ends. This is similar to Forkep Stick Hitcu ¥ 430.

267. Another common way to sling a ladder is to place a Crove
Hrrca (¥1177) around each side bar, immediately under the upper
rung, before tying the BowLINE.

268. A fireman’s ax 1s slung by slipping an EYE SpLIcE or a loop
around the helve, leading the line over the head, and putting two
hitches (#3114) around the helve end.
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) The Fisherman

The knots now to be shown apply to fishing as distinct from
scamanship. The fisherman’s knots, so far as his boat gear 1s con-
cerned, do not differ much from other sailor’s knots. But for his
fishing he uses a number of original ones which, surprisingly enough,
do not seem to have been recorded. For instance, the GrouND LINE
Hircu (¥277) and the Ganging KNoTt (#276), which are the essence
of cod fishing, do not appear even in the knot pages of the Atlantic
Fisherman’s Almanac, which is a trade journal that hangs in almost
every fisherman’s cabin,

The professed object of both the professional and the amateur
fisherman’s activities being to catch fish, and most of their practices
being applicable or of interest to each other, their knots will be
shown together. The use of the fly may be a little out of the pro-
fessional’s everyday requirements, but he occasionally uses spinners,
eelskins, and other lures. On the other hand, there is no practice of
the professional that will not provide sport for the amateur.

269, 270. These are the common ways of stringing fish, if you do
not wish to hide your catch under a basket. In ¥269 the long end of
the stick is shoved up through the gill and out of the mouth. In
¥ 270 a short, sharpened stick the size of a meat skewer 1s shoved into

the mouth and out the gill, where it turns at right angles and acts as
a toggle.

271. A KiLLec Hirca~also spelled and pronounced KeLLiG, KEeL-
racy, KeLLick, KirLock, and KiLLick—consists of a TiMBER HiTcH
and HaLr Hircu (#1733) that are drawn closely together around a
stone. In its stricter application a killeg 1s a stone-welghted wooden
anchor, while a stone used alone as an anchor is called a slingstone,
and is used on rocky bottom where an anchor is apt to foul. It is em-

loved in anchoring seines, lobster, crab, and eel pots, small boats,
proy g P
decoys, etc.

272. The SLiNngsTONE HiTtcH comes from Sakonnet Point, where 1t
is used in anchoring lobster pots. It may be tied either in the bight or

in the end. Pull the ends strongly, and the turns 1n the standing part
are spilled into the loops.

273. This is a Buoy Rope HitcH from Polperro, England, used on
seines.

274. NeT LiNe Knot from Looe. A single headrope, when wet,
will swell and consequently twist, thereby fouling and rolling up the
edges of seines. To prevent this two headropes of equal size and op-
posite lay (twist) are led parallel with each other. This knot, which
is of the type termed BINDER, seizes the two together. Except that it
is used as a knot instead of a hitch, it is similar to ¥273.

275. A slightly different Netr LinE KnoT from Clovelly.

into short, equal lengths, which are hung over a convenient nail or
hook, and long loops of uniform length are tied m one of the ends
of each, after which fishhooks are added to the loops as shown in
%310 and ¥311. In the left drawing a hook is shown to indicate the
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purpose of the knot, but in practice the hook is not added until after
the loop has been tied.

Hold the end with the thumb and forefinger of the left hand, and
with the standing part take a HaLr Hitcu around the two parts as
pictured in the central diagram.

277. The Grounp LiNeE HitcH is the knot with which the gangings
are secured to the trawl. A very short end 1is gripped under the left
thumb, and the knot 1s tied with the loop end.

278. The same knot may be tied with the end while the loop hangs
down at its fixed length. These are the two standard ways of secur-
ing the Gancing. It may be noted that this knot 1s closely related
to ¥273 from Polperro and that it 1s identical with the PicKET-LINE
Hrrcu (¥1676), although reversed.

279. Split a cork lengthwise and secure 1t to a wooden reel with a
CoNsTRICTOR (X 1249). This 1s to stick hooks into when they are not
In use.

280, 281. A swordfisherman’s iron has a long EYE SpLicE (¥2733)
made through the hole at the small of the head. The splice 1s stuck
several feet from the head. On the underside of the head is a shoulder
with a socket into which the iron end of the pole is fitted. The head
is held in place by the tension of the line, which 1s hauled taut and
jammed under a wooden cleat on the side of the pole. When a fish
is struck the head pulls off the shaft, the line is snapped out from
under the cleat, and the pole is recovered by means of a bib line
attached to the end.

282. A homemade gaff. Nip the barb and ring from a halibut hook,
and file smooth. Heat the ring end in a candle flame to take out the
temper. Then bend it into proper shape. Bore a hole through the
handle to take the end. Put the hook in place, rivet the end, and then
serve over.

283, A fisherman’s litter. This 1s quickly made by shoving two
spare spars, oars, or poles through a coil of rope and making fast the
ends of the rope.

284. A dory 1s always swung by two long hooks attached by Rixg
or STRAP HiTcHES (%#1860) to tackles called Spanish Burtons.

285. The stern becket, to which the after tackle is hooked, 1s rove
through two holes in the stern board, and each end bears a MaTTHEW
WaLkeR KNoT (¥682). The forward tackle hooks to the EYE SerLice
in the painter.

286. The ANGLER’s L.oop has an excellent lead and is easily tied (see
¥1017). This 1s unquestionably the most satisfactory LEADER Loor.

287. The BowLINE KNoT 1s often used for the same purpose, but 1t
has a poor lead, 1s not quite secure in gut, and so i1s not recommended.

288. The FisHErRMAN’S, WATERMAN’S, IENGLISHMAN’S, or TRUE-
Lover’s KNoT. 'lhis is much used and 1s interestingly tied by the
method given as ¥ 1038, but it 1s unnecessarily bulky and kicks up
considerable fuss in the water,

289. A made eye is described as EYE Serice %¥2792. For larger
material EYE #2794 is recommended.
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290. The Loor KnNor 1s simple, secure, and strong, but without so
good a lead as some of the others.

291. Another LeapEr Loop, which has a good lead.

292. The Gut Knor is tied in the doubled end of a snell or snood.
A doubled snell gives a stronger line with extra surface where wear
1s most severe. It also does away with a cumbersome knot at the eye
of the hook, where it is apt to attract the attention of a fish. The loop
is bent to a hook with a Strap or RiNnG HitcH as shown in ¥310 and
¥311. A snell i1s made of horsehair, gut, silk, or nylon for fresh
water; for salt water, flax and hemp are also used. Hair and gut
should be well soaked, for at least ten minutes, in lukewarm water
before tying. Moisten in the mouth if no warm water 1s handy.

293. The EncLisH, also called ENGgLisHMAN’S, WATERMAN's, Fisu-
ERMAN’S, and ANGLER’S KNoT, 1s much favored by anglers for bend-
ing two pieces of gut in a leader. Sometimes the ends are given an
additional hitch, as in ¥497, and one end 1s sometimes left long for
affixing a dropper fly, the other being trimmed short.

294. GrRAPEVINE KNor, also called DousLE EncLisH KNot. For fish-
line, either braided or twisted, ravel the ends with a pin or the point
of a hook. Draw the ends between the teeth to flatten them before
tying. If well done, this will run easily through the guides of a rod.

295. The Barrer KNot for gut is a compact knot that does not
untie or slip. There is no better knot for making up a leader.

296. The WATER KNoT. The name is also applied to various other
knots, but this i1s the one so termed in early editions of Izaak Walton,
which should be sufficient authority for any angler. It is compact
and reliable.

297. The Becker HitcH 1s used to secure a reel line to the LEADER
Loor. For extra security an OvErHAND KNoT (¥ 515) may be tied in
the end.

298. This pictures the same knot “slipped,” which is recommended
for late afternoon fishing, when darkness 1s about to descend to make

untying difficult.

299. The Lorn KNoT was shown to me by Richard S. Whitney. It
is an excellent LEapEr Loor KnNoT, which makes very little commo-
tion when whipped through the water. Hunter, in his Fishersman’s
Wrinkles, calls it the “Ficure-EicHT KNoOT.”

300, 301. Two well-known alternative methods for the same pur-
pose as ¥297, X298, and ¥ 299 are given here. All of these are more
secure than the Becket HitcH (¥297), but they are also more prone
to jam. Some anglers prefer bending a leader to the reel line with two
loops, forming a STrAP BEND (¥ 1493 ), In which case a permanent eye
(#289) is made in the end of the reel line by first fraying and waxing
the cord and then laying the frayed end against the standing part
and whipping it.
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302. A SwiveL HitcH. The end of this may be cut fairly short.
Often, in angling, two swivels are used in a single line, to diminish
the possibility of jamming.

J03. A SwiveL HitcH. Another knot for the same purpose as the
former. If the swivel ring permits, it is much better to pass the
material through twice, as it will stand more wear and be stronger.

Swivels are necessary in lines bearing spinners and spoons or an
other sort of tackle that tends to revolve and impart a twist that will
eventually form a kink. A kink is almost certain to break a line, and
of course a line never breaks except at an inopportune moment.

The BuntLINe HiTcH (#1847) is another excellent knot with
which to make a line fast to a swivel.

304. A cast, also called a whip, includes leader, snell, dropper, and
flies. It is more quickly attached and detached by a Strap Hircu
(¥333) than by any other. This hitch, however, is objected to by
some, because the commotion made in drawing it through the water
tends to scare fish.

Several pieces of gut, termed leaders, are bent together into one
line. In length a cast or whip may be as much as six or eight feet,
depending upon the kind of fish sought. The largest gut is at the reel
end, and each leader is smaller until the tail fly is reached. This tapers
~the line and puts the greater strength at the reel end. Dropper flies
are generally attached at each joint in the cast, and the snells of the
drty)per flies should be of the same diameter gut as the section of the
leader to which they are attached. A length of gut attached to a fly is
variously termed a snell, snood, snooding, snead, sid, and tippet.
They are closely related to the professional fisherman’s anging lines.
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