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Ropes and Knots

By Antony C. Ferguson ITE894EA
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Key Terms

• Braided rope

• Braid on braid rope

• Kern mantel rope

• Laid rope

• Life safety rope (rescue rope)

• Utility rope

• Lifeline

• Bight, loop, round turn

• Half hitch 

• Running end

• Standing end

• Dynamic

• Standing part

• Working load

• Working end

• Static
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Equipment for Training

• 3’ or 3/8” nylon or polyester rope to practice knot tying

• 100’ of ½” nylon or polyester rope to raise and lower equipment

• Tools and equipment to raise and lower
− Axe

− Pike pole

− Hose line

− Salvage cover

− Ladder

− Helmet

− Lights

− Reels

− Jon line

− Knee pads
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The Rescue Harness

• A body harness is safer than a 
rope tied around an rescuer’s 
waist. When coupled with link 
locks and D-rings, it becomes 
convenient, reliable, and even 
safer. The harness is worn over 
the suit but under all other 
equipment. Often Harnesses are 
integrated into bunker gear or 
other gear.
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The Rescue Line

• In many situations, rescuers must use a life line 

• In some rescue situations, a tender is required.

• The rescue line should fasten to the harness by a 
wrench lockable link lock through a thimble spliced 
onto the rope — not tied.
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Types of Lines

• Natural Fibres (manila hemp, hemp, linen, cotton, 
coir, jute, and sisal)

• Syntheric Fibres  [polypropylene, nylon, polyesters 
(e.g. PET, LCP, HPE, Vectran), polyethylene (e.g., 
Spectra), Aramids (e.g., Twaron, Technora and 
Kevlar) and polyaramids (e.g., Dralon, Tiptolon)]

• Composite ropes are made from several fibres or use 
co-polymer fibres. Rope can also be made out of 
metal. Ropes have also been made from silk, wool, 
and hair.
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Kernmantle Rope

• Abrasive resistant sheath of 
braided fibres over a core of 
parallel fibres which supply most 
of the rope's strength. 

• durable and easy to knot. 

• More importantly, they are 
“dynamic” ropes. 

• Most, with the exception of static 
or rescue ropes, kernmantle ropes 
are designed to stretch in an elastic 
manner. When falling, say 15 m (50 
feet), the rope will stretch around 2 
m (five to seven feet) on average to 
gradually absorb the impact. 

• "Static" ropes hardly stretch at all. 
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Laid (Twisted) Rope

• Most prevalent form of rope

• 3 strands and normally right laid (Z-twist is right 
handed and S-twist is left handed)
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Laid (Twisted) Rope

• Built up in three steps.
− First, fibres are gathered and spun to form yarns. A number 

of these yarns are then twisted together to form strands. The 
strands are then twisted together to form the rope. The twist 
of the yarn is opposite to that of the strand, and that in turn 
is opposite to that of the rope. It is this counter-twist, 
introduced with each successive operation, which holds the 
final rope together as a stable, unified object.

• Traditionally, a three strand laid rope is called plain-
or hawser-laid, a four strand rope is called shroud-
laid, and a larger rope formed by counter-twisting 
three or more multi-strand ropes together is called 
cable-laid.
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Laid (Twisted) Rope

• One property of laid rope is partial untwisting when 
used. This can cause spinning of suspended loads, or 
stretching, kinking, or hockling of the rope itself. 

• An additional drawback of twisted construction is 
that every fibre is exposed to abrasion numerous 
times along the length of the rope. This means that 
the rope can degrade to numerous inch-long fibre 
fragments, which is not easily detected visually.
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Laid (Twisted) Rope

• Twisted ropes have a 
preferred direction 
for coiling. Normal 
right-laid rope 
should be coiled 
clockwise, to prevent 
kinking. Coiling this 
way imparts a twist 
to the rope. Rope of 
this type must be 
bound at its ends by 
some means to 
prevent untwisting.
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Braided Rope

• Braided ropes are generally made from nylon, 
polyester or polypropylene. Nylon is chosen for its 
elastic stretch properties though it has limited 
resistance to ultraviolet light. Polyester is about 90% 
as strong as nylon but stretches less under load, is 
more abrasion resistant, has better UV resistance, and 
has less change in length when wet. Polypropylene is 
preferred for low cost and light weight (it floats on 
water).
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Braided Rope
• Single braid — even number of strands, eight or twelve being typical, 

braided into a circular pattern with half of the strands going clockwise 
and the other half going anticlockwise. Strands can interlock with 
either twill or plain weave. The central void may be large or small; in 
the former case the term hollow braid is preferred.

• Double braid — also called braid on braid, consists of an inner braid 
filling the central void in an outer braid, that may be of the same or 
different material. Often the inner braid fibre is chosen for strength 
while the outer braid fibre is chosen for abrasion resistance.

• In solid braid the strands all travel the same direction, clockwise or 
anticlockwise, and alternate between forming the outside of the rope 
and the interior of the rope. This construction is popular for general 
purpose utility rope but rare in specialized high performance line.

• Braided ropes (and objects like garden hoses, fibre optic or coaxial 
cables, etc.) that have no lay, or inherent twist, will uncoil better if 
coiled into figure-8 coils, where the twist reverses regularly and 
essentially cancels out.
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Braided Rope (3 4 5 6 yarns)
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Plaited Rope 

• Made by braiding twisted strands, and is also called 
square braid. Not as round as twisted rope and coarser 
to the touch. Less prone to kinking than twisted rope 
and, depending on the material, very flexible and 
therefore easy to handle and knot. This construction 
exposes all fibres as well.

• Brait rope is a combination of braided and plaited, a 
non-rotating alternative to laid three-strand ropes. Due 
to its excellent energy-absorption characteristics, it is 
often used by arbourists. It is the most popular rope for 
anchoring and can be used as mooring warps.
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Strength of Rope

• A minimum tensile strength of 545 Kg (1200 lbs) is 
suggested and this is usually achievable in 6.35mm 
(1/4") diameter polypropylene rope; however, a 
9.5mm (3/8") diameter polypropylene rope is the 
minimum recommended because the thicker rope 
will be easier to handle when it and/or hands are 
cold and wet and wearing gloves. 
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Length of Rescue Lines

• The rescue line used by a RIT team should be at least 
twice the length of the Entry Team’s line 

• Markers should be placed at 6 meter (20 foot) 
intervals on the rescue lines.

4-18

Attachment of Rescue Lines

• Secure all Rescue lines to a fixed point either using a 
convenient tree, vehicle, ice screw, or other suitable 
method to prevent the rescuer accidentally pulling 
the entire rope into the situation.

• Ropes may also be looped through two small holes 
cut in the ice (or other solid material) and tied back 
onto itself.
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Care and Storage of Rope

• Never Step on rope,

• Wash rope if it 
becomes dirty,

• Carrying and storing 
rope,

• Inspect rope for wear 
and abrasion.
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Care and Storage of Rope

• Rope made from hemp, cotton or nylon should be 
stored in a cool dry place for proper storage. To 
prevent kinking it is usually coiled. To prevent 
fraying or unravelling, the ends of a rope are bound 
with twine, tape, or heat shrink tubing. The ends of 
plastic fibre ropes are often melted and fused solid.

• If a load-bearing rope gets a sharp or sudden jolt or 
the rope shows signs of deteriorating, it is 
recommended that the rope be replaced immediately 
and should be discarded or only used for non-load-
bearing tasks.
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Care and Storage of Rope

• The average rope life-span is five years. Serious 
inspection should be given to line after that point.

• If a rescue line is used, it must be re-designated as a 
utility rope and a new rope made available for any 
life-rescue work.

• When preparing for a rescue, it is important to stack 
the rope on the ground or a tarp and check for 
anything that could damage the rope.

• Avoid stepping on rope, as this might force tiny 
pieces of rock through the sheath, which can 
eventually deteriorate or cut the core of the rope.
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Coiling a Rope

• Wrap and square knot

• Mountaineer's Coil

• Butterfly Coil

• Chain Stitching (Chain Sinnet)

• Reels 

• Bagging a Rope
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Mountaineer's Coil

Coil the rope and cross 
the two working ends. 
Make a bight in one 
working end 

Wrap the other working 
end around the coil 
including the bight 

Make six or more wrapping 
turns and insert the working 
end into the bight

Pull the other working 
end to tighten the bight 
and complete the knot 
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Butterfly Coil

• used for carrying a rope, such 
that the rope remains attached 
to the rescuer and ready to be 
thrown or uncoiled. It is most 
useful when one can approach 
an anchor point without 
needing the coiled rope itself. 
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Butterfly Coil (method 1)

• Starting with the two free ends in your hands, take 
1.5 to two arm lengths of rope and let the ends hang 
free. Now start coiling the rope one arm length at a 
time, each time placing the coiled rope into your 
hand in opposite directions. This means that the rope 
forms two separate "lobes" (or wings, hence the 
name). These lobes keep twists from forming in the 
rope. Once you reach the middle of the rope, just add 
it to the coil. Ideally you keep the end longer than the 
rest of the coils to mark it for later.
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Butterfly Coil (method 2)

• The alternate method of coiling starts with taking two arm lengths of 
rope as before. But instead of coiling the ropes in your hands, you loop 
it behind your neck and coil the rope back and forth behind your neck. 
Try to keep the middle longer as before.

• In order to secure the coil wrap the ends around the top of the coil 1 or 
2 times and pass a bight through the top of the coil. Finally, pass the 
two ends through this bight to secure the rope.

• This completes the coil, but you can attach the rope to yourself with the 
following process. Take one end in each hand fairly near the coil. Place 
the coil behind you with an end going over each shoulder. Pass the 
ends under your armpits and cross them behind you and behind the
coil. Join them in front of you with a square knot for a hands free 
method of carrying the rope.
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Butterfly Coil
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Chain Stitching (Chain Sinnet)
1. Create a loop in the rope. Then pull a bight of the working part through 

the loop, creating an overhand noose knot.
2. Pull another bight of the working part through the loop of the previous 

stitch.
3. Tighten the stitch to the desired degree by pulling on the both sides of 

the loop. Adjust the loop by pulling on the working end to keep it a 
reasonable size.

4. Repeat steps 2-3 until the rope has been sufficiently shortened.
5. To lock the sinnet, pass the working end through the final loop.

To restore the rope to its original 
length, pull the end passed in 
the last step back through the 
final loop and pull on the free 
end. The sinnet will quickly 
unravel.
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Rope Bag

• This is basically a heavy-duty bag designed for storing and 
protecting the rope. 

• The bag, in addition to carrying the rope, also usually unfolds to 
provide a flat piece of material or tarp to place the rope on 
during rescue operations. The tarp protects the rope from dirt 
and rock that might impair integrity by causing hard-to-see 
micro-cuts in the rope's sheath or internal core.

• One end it put into the bottom of the bag and then the rope is 
laid into the bag on top of itself.

• When deploying, the rope will come out of the bag cleanly.
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Throw Bag

• A throw bag is a nylon bag a bit smaller than 
a two-litre soft drink bottle. The rope (which 
is always a floating type) is attached to the 
bag on one end. The rope is then stuffed into 
the bag with a short length left sticking out of 
the open end of the bag. The rope in a throw 
bag is usually about 15 - 20 metres long. 

• To throw the throw bag you hold onto the 
end of the rope that is sticking out of the bag 
and throw the bag. The rope will stream out 
of the bag as it flies towards your target. 

• The bag has a piece of foam inside so that it 
still floats when it reaches the swimmer. 

• The loop in the swimmer end of the bag is 
kept small so that a swimmer will not get 
their hand stuck in it.
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Throw Bag
• Recognition - The party with the throw bag needs to see the swimmer and retrieve the throw bag 
• Preparation - Quickly the thrower' needs to pay out about a meter of rope from the mouth of the bag, 

and try to get a partner to stand behind him holding onto him, preferably by the life jacket. The 
thrower,  if he has time, should take a meter of revealed rope and take it around his back so he can 
hold the tail of the rope, and the line feeding into the bag with his body in the loop, resting the rope on 
his back. 

• Communication - The 'bagger' needs to communicate to the swimmer that they are going to throw a 
rope, as the rope is best visible in the air, and can be lost by the swimmer when it is in the water. 
Shouting "rope rope rope" is a common industry standard by rafting companies. 

• The Throw - The ‘thrower' will grasp the meter of played out line in his off hand, and throw the bag 
either in an underhand or overhand fashion aiming to land the bag past the head of the swimmer, 
taking care to lead the swimmer as he or she will be moving downstream during the throw. 

• Anchoring - If the rope is caught by the swimmer the thrower has a very short time to anchor. This 
may involve another rescuer holding the thrower from behind, sitting down, pushing off any rock or 
trees with your feet to keep from being dragged into the river. If the thrower hasn't already he needs 
to take a meter of rope around his back so he can hold onto the rope with both hands, but have the 
weight of the swimmer applied to the broad surface of his back, making gripping the rope easier. The 
swimmer should NOT wrap the rope around their hand, neck, or body. 

• Swimmer position - The swimmer upon handling the rope needs to turn onto his back with his head 
pointed upstream and the rope going over his shoulder as he holds it unwrapped in both hands. 

• The pendulum effect - On a straight river the swimmer will be naturally pushed by the current to the 
shore he have been bagged from. When he gets to shore the bagger can start to pull him in, hand over 
hand. 
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Rope Handling Considerations

• Avoid sudden jerks or strains

• Avoid dragging rope on the ground or over rough 
edges

• Throw out ropes with kinks

• Avoid sharp bends

• Use a safety knot after tying the knot is complete

• Always leave 12”-16” of rope on the working end 
after the knot has been tied.
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Knots and Knot Tying

• All of the following knots must be tied with gloves on 
and in the dark

− The Clove Hitch Knot (two methods)

− The Bowline Knot

− The One-Handed Bowline

− The Becket Bend (Sheet Bend) Knot

− The Figure Eight Knot (Rescue Knot)

− The Rewoven Figure Eight Knot (or follow through)

− The Figure Eight on a Bight

− The Half Hitch Knot

− The Reef Knot (Overhand Knot)

− The Butterfly Knot (two methods)
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Knot

• A knot is a method for fastening or securing linear 
material such as rope by tying or interweaving. It 
may consist of a length of one or more segments of 
rope, string, webbing, twine, strap, or even chain 
interwoven such that the line can bind to itself or to 
some other object—the "load".
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Usage

• There is a large variety of knots, each with 
properties that make it suitable for a range of 
tasks. Some knots are used to attach the rope 
(or other knotting material) to other objects 
such as another rope, cleat, ring, or stake. 
Some knots are used to bind or constrict 
objects. Decorative knots usually bind to 
themselves to produce attractive patterns. 
The ability to choose the right knot for the job 
is a core skill of knot-tying. However, if 
memory is limited, three of the most useful 
knots are the bowline, the sheet bend, and the 
clove hitch.
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Learning Knots

• The number of books, websites, videos, and other 
resources about knots attests to their interest and 
value. While some people can look at diagrams 
or photos and tie the illustrated knots, others 
learn best by being shown. Knot tying skills are 
often transmitted by sailors, scouts, climbers, 
cavers, arborists, rescue professionals, fishermen, 
and surgeons. After one has mastered a few basic 
knots, diagrams and pictures become easier to 
interpret. As one learns more knots, one starts to 
discern patterns in their structure and tying 
method. Learning knots demands practice and 
patience.
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Applications

• Knots are essential in many industries, hobbies and 
domestic activities. Even simple activities such as 
running a load from the hardware store to home can 
turn into disaster if a clumsy twist in a cord passes 
for a knot. Truckers in need of securing a load may 
use a trucker's hitch, gaining mechanical advantage. 
Knots can save a spelunker from finding himself 
buried under rock. Learning well-tested knots prior 
to engaging in hazardous activities is a critical safety 
measure.

• Knots can be applied in combination to produce 
complex objects such as lanyards and netting. In 
ropework, the frayed end of a rope is held together 
by a type of knot called a whipping knot. Many types 
of textiles use knots to repair damage.
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Properties of Knots

• Strength

• Security
− Slipping

− Capsizing

− Sliding
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Strength
• Knots invariably weaken the rope in which they are made. When knotted rope is strained 

to its breaking point, it almost always fails at the knot or close to it, unless it is defective or 
damaged elsewhere. The bending, crushing, and chafing forces that hold a knot in place 
also unevenly stress rope fibres and ultimately lead to a reduction in strength. The exact 
mechanisms that cause the weakening and failure are complex and are the subject of 
continuous study.

• "Relative knot strength," also called knot efficiency, is the breaking strength of a knotted 
rope in proportion to the breaking strength of the rope without the knot. Determining this 
number is hard because many factors can affect a knot efficiency test: the type of fibre, the 
style of rope, the size of rope, whether it is wet or dry, how the knot is dressed before 
loading, how fast the knot is loaded, whether the knot is repeatedly loaded, and so on. 
Most common knots' efficiency range between forty and eighty percent.

• While some rope splices can nearly maintain the rope's full strength, in most situations, 
when forming loops and bends conventional knots are far more practical. Thus the prudent 
knot user will always allow for a large safety margin in the strength of rope chosen for a 
task due to the weakening effects of knots, aging, damage, shock loading, etc. In general, 
the safe working load is often specified as between 10% and 20% of the rated breaking 
strength of the rope being used.

• For life-threatening applications, many other factors come into play. Experienced 
practitioners should always be consulted before using ropes and knots when safety of life, 
limb, or property is involved.
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Security

• Even if the rope does not break, a knot may still fail 
to hold. Knots that hold firm under a variety of 
adverse conditions are said to be more secure than 
those that do not. The main ways knots fail to hold 
are:
− Slipping

− Capsizing

− Sliding
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Slipping
• The load creates tension that pulls the rope back through the 

knot in the direction of the load. If this continues far 
enough, the working end passes into the knot and the knot 
unravels and fails. This behavior can worsen when the knot 
is repeatedly strained and let slack, dragged over rough 
terrain, or repeatedly struck against hard objects.

• Even with secure knots, some slippage may take place as the 
knot is first put under real tension. This risk can be 
mitigated by leaving plenty of rope at the working end 
outside of the knot, and by dressing the knot cleanly and 
tightening it as fully as possible before loading. Sometimes, 
the use of a stopper knot or, even better, a backup knot can 
prevent the working end from passing through the knot; but 
if a knot is observed to slip, it is generally preferable to use a 
more secure knot. In life critical uses, backup knots are often 
added to already secure knots in order to maximize safety.

4-42

Capsizing

• Capsizing (or spilling) a knot refers to changing a knot's 
form and rearranging its parts, usually by pulling on 
specific ends in certain ways. When used inappropriately, 
some knots tend to capsize easily or even spontaneously. 
Often the capsized form of the knot offers little resistance 
to slipping or unraveling. An excellent example of a knot 
that capsizes dangerously is the reef knot used as a bend.

• Sometimes a knot is intentionally capsized as a method of 
tying another knot, as with the "lightning method" of tying 
a Bowline. Some knots, such as the Carrick Bend, are 
generally tied in one form then capsized to obtain a 
stronger or more stable form.
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Sliding

• In knots that are meant to grip other objects, 
failure can be defined as the knot moving 
relative to the object being gripped. While the 
knot itself does not fail, it ceases to perform the 
desired function. For instance, a simple Rolling 
Hitch tied around a railing and pulled parallel to 
the railing might hold up to a certain tension, 
then start sliding. Sometimes this problem can be 
corrected by working-up the knot tighter before 
subjecting it to load, but usually the problem 
requires either a knot with more wraps or a rope 
of different diameter or material.
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Knot Components

• Bight

• Bitter end

• Loop

• Elbow

• Standing end

• Standing part

• Turn

• Working end

• Working part
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Bight

• The center part of a length of rope, string, or yarn—in 
opposition to the rope's ends.
− A "bight" is any curved section, slack part, or loop between 

the ends of a rope.

− The phrase "in the bight" implies that a U-shaped section of 
rope is used in making a knot. Many knots can be tied either 
with the end or in the bight.
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Bitter End

• More a ropeworker's term than a knot term, it refers 
to the end of a rope that is tied off, hence the 
expression "hanging onto the bitter end". A bitt is a 
metal block with a crosspin used for tying lines to, 
found on docks. In fact the bitter end is the end of the 
Anchor "Cable" that connects to the Anchor Bitts in 
the cable locker under the forecastle or poop using 
the bitter pin.
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Loop

• A full circle formed by passing the working end over 
itself. Note that the term 'loop' is also used to refer to 
a category of knots
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Elbow

• Two crossing points created by an extra twist in a 
loop.
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Standing End

• The end of the rope not involved in making the knot, 
often shown as unfinished.
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Standing Part

• Section of line between knot and the standing end.
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Turn

A turn or single turn is a single 
pass behind or through an object.

A round turn is the complete 
encirclement of an object; requires 
two passes.

Two round turns circles the object 
twice; requires three passes.

A: Turn
B: Round turn
C: Two round turns
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Working End

• The active end of a line used in making the knot. May 
also be called the 'running end' or 'live end'.
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Working Part

• Section of line between knot and the working end.
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Categories of Knots

• The list of knots is extensive, but common 
properties allow for a useful system of 
categorization. For example, loop knots share the 
attribute of having some kind of an anchor point 
constructed on the standing end (such as a loop 
or overhand knot) into which the working end is 
easily hitched to using a round turn. An example 
of this is the bowline. Constricting knots often 
rely on friction to cinch down tight on loose 
bundles; an example is the Miller's knot. Knots 
may belong to more than one category.
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Categories of Knots

• Bend 
− A knot uniting two lines (for knots joining two ends of the same line, see 

binding knots or loops).

• Binding 
− A knot that restricts objects by making multiple winds.

• Coil 
− Knots used to tie up lines for storage.

• Decorative knot 
− A complex knot exhibiting repeating patterns often constructed around and 

enhancing an object.

• Hitch 
− A knot tied to a post, cable, ring, or spar.

• Lashing 
− A knot used to hold (usually) poles together.

• Loop 
− A knot used to create a closed circle in a line.
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Categories of Knots

• Plait (or Braid)
− A number of lines interwoven in a simple regular pattern.

• Slip (or Running) 
− A knot tied with a hitch around one of its parts. In contrast, a loop is closed with a 

bend. While a slip knot can be closed, a loop remains the same size.

• Seizing 
− A knot used to hold two lines or two parts of the same line together. 

• Sennit
− A number of lines interwoven in a complex pattern.

• Splice 
− A knot formed by interweaving strands of rope rather than whole lines. More time-

consuming but usually stronger than simple knots.

• Stopper 
− A knot tied to hold a line through a hole.

• Trick 
− A knot that is used as part of a magic trick, a joke, or a puzzle.

• Whipping 
− A binding knot used to prevent another line from fraying. 
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Useful Knots

• Bowline for tying a loop in the end of a rope, as around one's waist or to secure a ring or 
grommet

• Sheet bend for tying the ends of two similar sized ropes together
• Double sheet bend for tying the ends of two dissimilarly sized ropes together
• Water knot for tying a knot in flat material such as nylon webbing
• Clove hitch for tying a rope to a pole
• Timber hitch for securing or hauling long narrow loads
• Rolling hitch for securing a rope to a pole, or one rope to the middle of another
• Taut-line hitch for forming an adjustable loop that keeps its size under tension
• Trucker's hitch for clinching down a load
• Constrictor knot for making bundles or cinching the neck of a sack
• Alpine butterfly knot for a secure loop in the middle of a rope when the ends aren't free
• Prusik for ascending a rope
• Diamond hitch for packing trail animals
• Figure-of-eight knot as a stopper
• Spanish bowline Used to hoist crewmen aloft or suspend them over the side
• Midshipman's Hitch (also known as a Taut-line Hitch, above)
• Monkey's fist used to haul a heavier rope
• Versatackle hoist heavy loads and tighten rigging
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The Reef Knot

• Also referred to as the square knot, the reef knot is 
used to finish off a coiled rope.
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The Bowline Knot

• The bowline knot will make a loop at the end of a rope. This knot will not slip 
and it can secure the rope around a tree or other anchor. The loose end should 
be tied off with an overhand knot. The rope’s free end should come out on the 
inside of the loop; otherwise, the knot will be much weaker. The bowline knot 
must be set tight otherwise it can distort and turn into a slip knot.
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The Figure Eight Knot

• The figure eight knot is one of the best end of line knots. It is strong, easy to tie, 
and easy to untie after it has been loaded. The figure eight knot is best used in 
its rewoven configuration so that it can be attached to something.
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The Figure Eight on a Bight Knot

• Double the rope, 
then tie the 
standard figure-of-
eight knot. 
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The Rewoven Figure Eight Knot

• This knot is an an excellent knot for end-line rigging around an anchor such as a 
tree, emergency vehicle, ice screws, or through two holes in the ice. A simple 
figure eight knot is tied, the end is looped around the anchor and rethreaded 
back into the knot following it in reverse. This knot will need to be dressed and 
set tight to be secure. It should also be finished off by tying one or two overhand 
knots in the loose end.
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The Butterfly Knot
• Also called the Alpine Butterfly Knot. This is a somewhat 

complicated, compact, mid-line rigging knot — probable 
the best mid-line rigging knot there is. It provides for 
multi-directional pulling. Also, due to its symmetry, it is 
very easy to inspect. Again, it is important to dress and set 
this knot.
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The Butterfly Knot (method 2)
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The Half Hitch Knot

• The half hitch is a 
simple overhand knot, 
where the working end 
of a line is brought over 
and under the standing 
part. Insecure on its 
own, it is a valuable 
component of a wide 
variety of useful and 
reliable hitches, bends, 
and knots.
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The Overhand Knot
• The overhand knot is one 

of the most fundamental 
knots and forms the basis 
of many others including 
the simple noose, 
overhand loop, angler's 
loop, fisherman's knot and 
water knot. 

• The overhand knot is very 
secure, to the point of 
jamming badly. It should 
be used if the knot is 
intended to be permanent. 
It is often used to prevent 
the end of a rope from 
unraveling. 

• Often used as a “stopper 
knot”.
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Knots

1. Overhand Knot

2. Figure-Eight Knot

3. Reef (Square) Knot

4. Sheet (Becket) Bend

5. Carrick Bend 

6. Bowline

7. Clove Hitch

8. Timber Hitch

9. Taut-line Hitch

10. Sheepshank
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Bowline Knot

STEP #1: Take 

a rope and 

position it in 

front of you 

with one end.

STEP #2: Create a 

loop a short distance 

from end. Be sure 

to keep enough rope 

to be able to create 

the loop and knot.

STEP #3: Take the end of the rope and pass 

it through the loop. When doing this you 

will be creating a simple knot or a half hitch 

as seen in the two diagrams to the left and 

right.
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Bowline Knot
STEP #4: Now simply pull the end of the rope through as seen in the first image to 

the left, then take the rope round the standing end as seen in the image on the 

right.
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Bowline Knot
STEP #5: Now take the rope round the back and through the loop. This will create your bowline 

knot as seen in the images below.
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Line and Reel Usage

• The primary tie-off

• The secondary tie-off

• Line wraps

• Laying the Line
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Line Etiquette

− Guide lines should be laid as low as possible.

− The guide line must always be in sight and never more than 
an arm-length away from the rescuer.

− Guide lines should not be laid over openings.

− The Guide line should never be laid over another guide line.

− Always stay above guide lines to prevent becoming 
snagged.

− Guide lines should be placed so that they are easy to 
follow—even in a complete black-out.
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Moving With a Line

• Crawling

• Keep tension on the line at all times

• Perform line wraps often and any time direction 
changes

• Ensure that lines do not pass under objects

• Follower should keep on hand on the line and the 
other on the ankle of the leader

• If the contact is broken, both rescuers will stop


