AT6h  APPENDICES

] Methods of Net Mending

By Boris O. Knake, National Marine Fisheries Service

Net mending has been practiced by fishermen for cen-
turieés, There are many known methods of mending nets
throughout the world but all are basically.similar.

When fishing, the crew must mend the nets night and
day under the difficull condilions of cramped space,
awkward positions, rolling seas; decks awash, rain, snow,
and bitler weather, Whenever a tear is found, which usual-
Iy occurs everviime the net is hauled in; It must be
mended. Because of these conditions. a mending method
siited 1o most fishing has been developed. Most nels are
made by machines, but since the mending of Lhese nets
must be done by hand, this probably will remain always a
part of the fisherman's work.

TERMS USED IN NET MENDING

Fish netting or webbing 15 a sequence of loops, known alsa
as hights or halt-meshes, which are interwoven by knots.
These Jorm a series of meshes as shown in Figure 1. The
knot is known as the sheet-bend-hitch, weavers knot,
fishermen’s knol, or mesh Enaol.
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Figure 3, Single mesh

A single mesh s the combined vpper and lower hall-
me=shes tied midway by a hitch. As Mlustrated in Figure 1,
the weaving is [rom right to left (dark strands) to the
number of meshes required, and back again from left to
right (light strands) and so forth until the desired depth is
reached. Reversing the direction causes the knols in one
row 1o loak different from those in the next row. It i85 the
same knot, however—front view in one case and back
view in the other,

In net repairing, the knot is referred fo by name, ac-
cording 1o the position it has in the damaged area. As
numbered in Figure 2, the names used are:

{1) Mesh knot

[2] Pick-up knot

(3 Sider knot

{4) Starter three-legiter

(3) Finishing three-legger

DEFINITIONS OF KNOTS

Mesh knot—Also referred o a5 & hall-mesh knot; that
i%, in making a hali-mesh a mesh koot is tied. The white
lower half {Figure 3) is the hall-mesh; C and Doare the legs
of the hall-mesh. After a knot is tied the legs are referred to
as barsor strands.

Pick-up knot—A knot tied to a half-mesh on the base or
the lower parl of the damage. Tying the lower mesh lorms
the pick-up knot on the pick-up mesh. The pick-up mesh is
shown in Black in Figure 3. The legs of the pick-up mesh
are A and B,

Sider knot—Refers to-a knol of two separate sirands as
shown in Figure 3. Theseare only found on the sides of 1he:
damage; that s, on either gde of the webbing when held or
hung straight. Sider krots are of wo (vpes, called “sider on
theleft”™ or “sider on the right” depending onwhich side of
the damage they are located.

Starter three-legger—A knol having three strands in-
lact and onty one strand cut off (4 in Figure 2).

Finishing three-legger—A similar type knol to the
starter three-egger (5 in Figure 2), The imporiance of the
three-legger knots is that the mending s started and fin-
ished on those knots, This paricular point cannol be aver-
emphasized.

NET 5IZE

Netting is designated by the size of the mesh in a streiched
[orm (Figure 4) and iz measured by the number of meshes
in-length and in depth, The length is often expressed in feet
or fathoms when a large guantity is ordered.

The stretched mesh ize (A in Figure 4) is a recognized
method of measuring by the manufaciurers. The lengih of
the bar, leg, or strand (B in Figure 4), the actual inside
opening of the mesh (Cin Figure 4), and thesize of knot (D
in Figure 4), are units of measure which are somelimes
used in netting specifications.

NET DAMAGE INSPECTION

The firet step in repairing damage 1o a net iz lo determineg
the tvpe and the extent of the damage. 5o that the best
mending procedure can be decided upon. The proper pro-
cedure allows the mender to reslore. the meshes by
weaving inan uninterrupted sequence, The next step is o



Figure 6, Crosstusine

determine the trimming necessary. To do this, the dam-
aged section of the net is stretched so that the strands line
up easily. This is relerred to as“straight (wine” (Figure 5),

The wrong way to streich netting is known as “cross
twine” (Figure &), Note how the strands tend to loop. To
further flustrate trimming, Figure 7 shows a damaged sec-
tion with several broken strands (dark section). ln correctly
trimming this type of damage all the dark shaded (wine
sl be cut out as shown in Figure 8. Usually the resulting
stumps in the half meshes and pick-ups are removed by
cutting them oul, when there is sufficient time for it. This
sarves Iwo purposes. The mending will look neater be-
cause of the reduction in the number of bulky knots, and
also in mending badly torn nets it helps the mender 1o
avoid mistaking the hallmesh knot for the sider Knot
which would result in & disorder of the mesh sequences
kown as “gefting into cross twine.” If this mistake i made it
will be necessary to cut oul the repaired meshes and start
all over again, Figure 9 represents a-correctly trimmed
hole ready for mending. Note that knots, &, 7, and 10 are
missing. A detaifed description of the mending procedure is
given kater,
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Figure 7. Damaged seclion

Partially trimmod
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METHOD OF CUTTING OUT STUMPS IN THE
HALF-MESHES AND PICK-UP MESHES

Figirre 10 shows how the cuts are made when cleaning up
the hall-meshes and the pick-up meshes. When the loop AA
i5 to be retained, cutting out the strand BB is done quite
simply, by cutting at point C where the strand leg B-
serves as a cushion, thos preventing injurious cuts on the A
strand. Figure 11-A shows the method of cutting and the
position of the knife,

[t is more difficult to cut off the A strand stump, which
miust be cut atl point ¥ Figure 10, The knile is placed be-
tween the legs B-1 and B-Z, s0 that the blade cuts between
the two legs BB (Figure 11-B). This operation requires a
little practice to get the feel of the shap, when the last fibre
of stump AA has been cut without the Knife reaching and
injuring loop sirand BB,

When trimming the unwanted strands, care must be
taken not to cut the strands too close to the knot on three-
leggers and siders, These knots are not always firm and
may untie. Therefors, at least Y inch of strand should be
left when trimming the knot. I cut too close they frequent-
Iy will untle and it will then be impossible to retie them.
Then the cutting of additional meshes will be required to
regain the proper mending sequence,

Figure 10, Paint of culs

Figare 11, Cutting ol stumps

FILLING THE NEEDLE

Only one special tool is required in oet mending. This toal
is known as-a nel needle or shuttle and s made of wood
{ash, hickory, bambo, or dogwoaod), metal, plastic, or even
wory. Figure 12 shows the shape of the net needle
customarily used. A is the eve, B is the tongue, and C is the
fork or heel. The size of the needle for mending depends
upaon the size of the mesh and the twine 1o be handled. The
needle used to repair otter trawls is about 8 inches long by
Yo imch thick. Filling “single needle” mecans that single
twine is wound on the needle (Figure 13-A) The twine is
wound under the heel and over the tongue on the other
side of the needle and back under the heel, tummg the
needle in a rocking fashion each time the twine goes under
the heel of the needle until the needie is Glled. Filling
“double needle.” means that instead of single twine, double
twine is used (Figure 13-B). In starting to fill “double
needle” a length of single twine sufficiently long to fill the
needle s measured off. The twine is then doubled. The
middle bight is placed over the tongue of the needle and
the filling is done the same way as when single twine is
used. Some needles have a lexible tongue. This makes it
possible to push the tongue slightly outward permitting the
twine to slide under it (Figure 14-A). In other types the eye
af the needle is flexible. In flling this needle, the right
thumb pushes the eve downward, passing the twine over
the tongue (Figure 14-B}
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Figure 13, Frlling the needle
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MESH GAUGING

When mending nets lhe mesh size is gauged with the
fingers of the left hand. The new mesh is constanily gauged
for uniformity with the previous mesh. Figure 15 illusirates
the use of the fingers in gauging the mesh size. Of course,
this limits the size range of the mesh to the size of the hand,
but this is quite fatisfactory as the mesh sizes are usually
more or less within that range. They can be varied a little
by the taulness with which the twine i3 held. With some
practice it becomes easy (o gauge the mesh size almost
precisely. When mending a wet net, it should be remem-
bered that the twine has shrunk: therefore, the dry lwine
meshes mended in should be slightly larger than the wet
net meshes.

Figure 15 Gouging mesh size
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HANDLING THE NEEDLE

Shuttling the needle through meshes of large size, the nee-
dle is always held in the hand in the progressive positions
A, B, and C, shown in Figure 16. When mending smaller
size mesh, the needle remaihs secure in between the
meshes, without sfipping out. Sometimes the left hand
forefinger may aid in holding the needle while changing
the grip for the compietion of the shuttling.

Figure 16 Shaltling needle through large meshes

SUPPORTING THE NET FOR MENDING

In-starting to mend a damaged net, it is more convenient
for the mender to tie the area of the damaged net section
to-something secure so that the meshes will line up easily.
This is done very simply by running a length ol twine
through the meshes about one or two meshes-above the
starter three-legger of the damage in the net (Figure 17}
These meshes are tied in a bunch, and fastened with a slip-
double-half hitch knot (A in Figure 18). The other end of the
twine, B, Is then secured lo something solid that may be
within easy reach. Often at sea when many meshes are
damaged in-a very large tear there will be someone who
assists the mender by holding the net properly.

Figure IT. Running
supparting hwine
through meshes

Figure I8,

Supporting
damaged net
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HOW TO MEND

In repairing damage to a net, there must be a definite
starling point and a finishing point, both of which must be
threeleggers, Figure 19-A shows a simple tear with only
two three-leggers, which become the starter three-legger
{1), and the finishing three-legger (11). Figure 19-B shows
the slarter knot completed and Figure 19-C shows the fin-
ishing knot with the damage repaired. Figure 20CA fllus-
lrales a lear known as “lear on the siders.” Here, In
addition to the starter three-legger (11), is "sider on the
right" {4) and “sider on the left” (8). Figure 20-B shows the
damage mended. Sider knots are very important as a signal
ter reverse the direction of shuttling on the mending pro-
cedure. Often when mending badly damaged nets where
the netting has been under severe strain, the knots become
deformed and hard to recognize. It is then good policy to
cut the knot open Lo find out whether it is a mesh knot or
sider. Sider signifies the end of the row.

The tear shown in Figure 21-A is known as a “lear along
the meshes.” Here is the starter threedegger (1), and the
finishing threedegger (11), in addition to the half-mesh (2-3)
and the pick-up meszh (9). In Figure 21-A the starter knot is
on the left side of the tear, therefore, mending proceeds
from left to right (Figure 21-B). In this case the needle is
always taken from under the loop when making the tie.
Figure 21-C shows a tear similar to that in Figure 21-A. The
only difference is the location of the starter three-legger on
the right side ol the tear. Therefore, mending proceeds
from right to left (Figure 21-D). In this case the needle is
always inserted inlo the loop from above, If the proper
mending direction is not carefully noted, the twine will not
line up in the proper direction when each knol is made
willn the result that the knot will be upside down or twisted.

The smallest possible tear requiring all of the variations
in mending is illustrated in Figure 22. Beginning with the
starter thres-legger (1), (also see Figure 23), the needle
follows the arrow of the dotted line to the half-mesh (2),
{also see Figure 25), from there 1o another half-mesh (3),
then downward to the sider an the right (4), (alse see Figure
27). which is the signal to reverse and mend from right 1o
ledt. Firsl the needle isshuttled through the pick-up mesh
(10), {also see Figure 25), and then downward to the fin-
ishing three-legger (11), {also see Figure 37), This completes
the mending,

Figure [ Simple tear

Frgure 200 Tear on the siders

Figure 21, Tear along the meshes
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