CADET INSTRUCTORs CADRE

lesson plan
	Identification And Lesson Information

	Instructor: 

Capt K. Lee
	Date: 

Day 3, 6 June 2011

	EO number:

107.08
	EO title: 
Tie Knots and Hitches

	Teaching points:

TP 1 Explain to two types of rope materials that are commonly used
TP 2 Explain and demonstrate the care and maintenance of ropes to include how to coil a rope
TP 3 Explain the uses of and demonstrate how to tie knots:

· Parts of a rope

· Thumb Knot

· Reef Knot

· Figure of Eight Knot

· Double Figure of Eight

TP 3 Explain the uses of and demonstrate how to tie knots:
· Fisherman’s knot
· Double fisherman’s knot
· Double overhand running knot
· Bowline
TP4 Explain the uses of and demonstrate how to tie hitches:

· Half hitch
· Clove hitch

	Duration:  120 minutes


	
	Performance statement:

Candidates will need to use knots and hitches when erecting shelters, and throughout other phases of training.  All candidates must know how to properly select and tie knots and hitches.


	
	Standard:  
IAW specified references, the candidate shall tie that following knots and hitches:

a. Thumb knot;

b. Reef knot;

c. Clove hitch;

d. Figure of eight knot;

e. Double figure of eight knot;

f. Half hitch;

g. Fisherman’s knot;

h. Double fisherman’s knot;

i. Double overhand running knot, and
j. Bowline.


	
	Conditions:
Given:

a. Ropes;

b. Posts and spars;

c. Supervision; and

d. Assistance as required.

Denied:  Nil

Environmental:  

a. In-house training:  suitable classroom facilities or training area large enough to accommodate entire group; and
b. Practical application:  field setting during day and night.



	
	Test details:

This EO is formally assessed.  Day 6, Ser 94, 0800

	
	Trainees level:

DP 1 LETC- Introductory

	Method(s):

Interactive Lecture 
Demonstration and Performance


	Training aids:

· MOC Land Handout’s 1 & 2; and 
· Examples of natural and synthetic ropes (Rope Board)
· Knots Board (Sample Knots and Hitches)

	References:

A-CR-CCP-121/PT-001 Royal Canadian Army Cadet Reference Book
ISBN 0-7858-1446-9 Pocket Guide to Knots and Splices, by Des Pawson, published by Chartwell Books Inc, 2001

ISBN 0-688-01226-4 The Morrow Guide to Knots, by Mario Bigon and Guido Regazzoni, published by Quill/William Morrow, 1982

	Learning aids:

· Handouts associated with the Instructional Guide; 

· Three metres of cord per candidate / One Knot tying rope per candidate; and 

· One spar per candidate.

	Pre-lesson assignment:

Nil


	Material needed for lesson:

See Training and learning Aids

	Classroom setting:

Open Concept (field training environment), Additional staff for supervision and individual assistance


	Orientation board:

Ref:

Candidate Ref Manual








                       Capt Lee
Royal Canadian Army Cadet Reference Book






Pocket Guide to Knots and Splices, by Des Pawson, 1991
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Tie Knots and Hitches






TP 1 – Types of Ropes







TP 2 – Care and Maintenance, including Coiling







TP 3 – Knots







TP 4 - Hitches

0930h – 1010h                                                                                                                          Formal PPC – Day 6




	Review / Approach
	Time
	Action

	This is the first class in PO 107


	10 sec
	This is the first class in PO 107


	Introduction
	Time
	Action

	Teaching points
	
	

	TP 1 – Types of Ropes

TP 2 – Care and Maintenance, including Coiling

TP 3 – Knots

TP 4 – Hitches

	1 min


	


	Importance (Why)
	.5 min
	

	Knots, hitches and lashings are all used to employ rope as a tool for binding, building or securing.  Cadets will need to use knots when erecting a shelter and building a bivouac site or a rope bridge.  It is important to know how to tie knots properly and when and where they should be used.  Knots are part of the Green and Red Stars program.

	
	

	Where the lesson fits in
	
	

	Candidates will use these knots and lashings to help construct shelters, latrines, and for other tasks while in the field.

	
	

	Overview of conduct of the lesson and precautions (if applicable)
	
	

	N/A
	
	

	Control statement and test details
	
	

	Please remember that we all need to respect our fellow classmates.  If you have a question, please raise your hand (unless otherwise directed) and when someone else is speaking do not speak amongst your selves.

If you have to use the washroom, please quietly excuse yourself.

If you are having difficulty staying awake please stand-up and move quietly to the back of the classroom.

Do not pick-up materials unless directed to do so.
This PO will be formally assessed during the FTX through a PPC.
	
	


	Stage 1 of 3
	Time
	Action

	Introduction
	
	

	Ropes are made of natural or synthetic fibres.  Natural fibres are often used in larger sizes for rope bridging because they don’t stretch very much and are easy to grip when wet.  Synthetic ropes are generally stronger and lighter than natural ropes.


	.5 min
	

	Body 
	
	

	Natural Materials

HEMP – is obtained from the stem of the plant Cannabis sativa.  This natural fibre makes one of the strongest natural fibre ropes even if it has a tendency to rot if left wet for long periods of time.  Hemp ropes need to be frequently tarred to help prevent rotting.

MANILA – is the fibre obtained from the wild banana plant, Musa textiles.  This material is as strong as hemp and more resistant to rot, so rarely needs to be tarred.

SISAL – is a rope-making fibre derived from Agave sisalana, a cactus-type plant from Central America.  It is weaker than manila or hemp and requires treating with chemicals to make it waterproof and rot-resistant.

COTTON – is mainly used to make small ropes and twines.  Cotton rots easily, therefore, it needs to be tarred.

COIR – is a natural fibre derived from the outer part of the coconut.  It is not a very strong material but it is light and has a high degree of stretch.  It is the only natural-fibre rope that floats.  It is not commonly encountered in Canada.

Synthetic Materials

NYLON – ropes are very strong (more than two and a half times the strength of hemp).  This rope is mostly used when sudden shock loads may be applied, such as mooring ropes and climbing ropes.  It is used for most fishing line when it is spun into a heavy monofilament yarn.  Nylon ropes lose about 5-10% of their strength when wet.  It wears very well, it is resistant to chafe, mildew and rot.  Nylon is the strongest of the synthetic ropes.

POLYESTER – also known as Dracon or Terylene, is weaker than nylon but holds its strength when wet.  It resists rot and chafe.

POLYPROPYLENE – is not as strong as nylon and polyester, but is considerably cheaper.  It is light so it will float, making it useful for rescue ropes and short mooring ropes.  However, polypropylene does not resist well to abrasion.

Laid, Woven, Kernmantle and Sash Methods

Laid – used of three main strands twisted around each other.

Laid and Woven ropes are made for use in many situations while sash ropes are often decorative or made for light-duty purposes.

Kernmantle ropes are used primarily for climbing, abseiling and rescue.


	2 min
	Have this information in a handout for the candidates available for them after class.

	Confirmation
	
	

	Q1 What are the two types of material?

A1  Natural and Synthetic

Q2 What are the types of Natural materials?

A2  Hemp, Manila, Sisal, Cotton and Coir

Q3 What are the types of Synthetic materials?

A3 Nylon, Polyester and Polypropylene


	2 min
	


	Stage 2 of 3
	Time
	Action

	Introduction
	
	

	Ropes, like other pieces of equipment, require care and maintenance to ensure they work when needed.  There are general rules for rope care.


	.5 min
	

	Body 
	
	

	General rules for rope maintenance;

· not to step on a rope

· distribute wear on the rope

· keep the rope dry and clean, washing it with mild soap when dirty

· store the rope coiled, in a dry place with all knots and kinks removed

· not store the rope near strong chemicals (acids, cleaning solutions) as the fumes may damage the rope fibres

· whip, melt or bound the rope ends to keep the rope from unravelling

· avoid snagging on or dragging across sharp rocks and

· inspect the rope before and after use for damage

In order to keep the twists to a minimum, rope must be coiled and uncoiled in the appropriate manner. Whenever the rope is coiled up, it should be done in a clockwise direction. It should be uncoiled in an anti-clockwise direction. Whatever the method used to coil a rope, kinks and twists in a rope can be removed by running the rope through hands several times.
[image: image1.emf] Plain Coils of Ropes

[image: image2.emf][image: image3.emf]Figure of Eight Coiling of a Rope

Once the coil is made it must be kept tidily in place by tying it up in three or our places with thin pieces of line. The tail end of the rope may be used to self-stop the rope, giving a round coil. Another way to store the rope in a tidy and accessible manner is to do a buntline or gasket coil.
[image: image4.emf]Coiled Rope Tied with 4 Thin Pieces of Line

The steps to make a self-stopped coil are:

1. Having made a plain coil, fold the short end back on itself to make a bight. Wrap the end of the rope around the whole of the coil trapping the bight under the turns. 

2. Make several turns around the rope coil and tuck the remaining short end through the bight.

3. Push the turns tight up against the tucked end. 
[image: image5.emf][image: image6.emf][image: image7.emf][image: image8.emf]
Self Stop

The steps to make a buntline or gasket coil are:

1. Make a plain or figure-of-eight coil and then holding it together at one end, make a hank with a hole at the end. Bringing the short working part back and down. 

2. Wrap around the coil with a few turns. 

3. Make a bight in the working part. 

4. Bring the bight through the hole at the top of the hank. 

5. Bring the bight down to the same level as the first round turns to complete the buntline coil.
[image: image9.emf][image: image10.emf][image: image11.emf]
                [image: image12.emf][image: image13.emf]
Buntline or Gasket Coil
To prevent a laid rope from unravelling, the ends must be whipped. To whip the ends of a rope, a piece of twine or cotton fishing line about 15 cm long must be used.

The steps to whip a rope are:

1. Make a loop with the twine and place it at the end of the rope.

2. About 6 cm from the end, wrap the twine tightly around the rope. When the whipping is as wide as the rope is thick, slip the end through the loop pulling the end loop tight, and trim off the excess twine. 

3. Repeat for the other end of the rope.
[image: image14.emf]
Whipping a Rope


	15.5 min
	


	Stage 3 of 4
	Time
	Action

	Body 
	
	

	FISHERMAN’S KNOT

• Uses: Join two thin lines or ropes.

• Procedure: Lay the running ends of two lines side by side so they point in opposite directions. With the running ends of one line, start the first of the overhand knots by taking a turn around the second line. Complete the first overhand knot around the second line and work it fairly tight, while keeping enough slack for the second line to slide through. Start making an overhand knot in the running end of the second rope around the standing part of the first rope. Make sure the running end crosses over in front of the first line. Take the running end completely around the first line and back through the loop to form the second of the overhand knots. Complete the knot so that the running ends point in the opposite direction to that of the first knot, pull both knots snug up against each other.  To avoid the ropes slipping or being snagged, the ends of both ropes can be taped.
[image: image15.emf][image: image16.emf][image: image17.emf]
[image: image18.emf][image: image19.emf][image: image20.emf]
                                            Fisherman’s Knot
DOUBLE FISHERMAN’S KNOT

• Other names: Grapevine knot, Barrel knot.

• Uses: Same as Fisherman’s knot.

• Qualities: Ideal for slippery line.

• Procedure: With the first rope make a double overhand knot around the body of the second rope.  Then, make a double overhand knot around the body of the first rope with the second rope; pull tight and slide together.
[image: image21.emf][image: image22.emf][image: image23.emf]
                                           Double Fisherman’s Knot
BOWLINE KNOT

• Other names: Rescue Knot.

• Uses: To tie around yourself or throw to someone who needs a lifeline (or to tie the bow of a ship).

• Qualities: Simple loop that does not slip.

• Faults: Difficult to undo after it has been under strain.

• Procedure: Make a loop with the running end passing over the standing end and turn the end back towards the loop (looks like a number 6).  Pass the running end through the loop from the back, then pull the running end through the loop and turn it behind the standing end. Bring the running end around and back to the front loop, thread the running end through the front of the loop. With the running end through the loop, hold the running end against the inside of the right side of the bight and pull on the standing end.
[image: image24.emf]
              1                                 2                                   3                         4
                                                       Bowline Knot

	33 mins
	demonstration and performance


	Confirmation
	
	

	QUESTIONS:

Q1. Which knot will be used to anchor a rope to a tree trunk?

Q2. What is the use of a Fisherman’s knot?

Q3. Have candidates tie the bowline.
ANTICIPATED ANSWERS:

A1. Double figure of eight knot.

A2. Join two thin lines or ropes
A3.   

        [image: image25.emf]

	2 mins
	


	Stage 4 of 4
	Time
	Action

	Introduction
	
	

	Knowing how to tie the following hitches will assist you with making other knots stronger, finishing off other knots, used as an anchor or tighten a rope over a load.  They are used when constructing shelters and many other uses.

	1 min
	

	Body 
	
	

	Explain the use of and Demonstrate how to Tie Hitches

HALF HITCH

• Uses: Make other knots stronger. Hang, tie or hook objects.

• Quality: Easy to make.

• Fault: Cannot support a lot of strain.

• Procedure: Pass the rope around the pole and then behind the standing part and into the eye of the loop.
                   [image: image26.emf]
                                               Half Hitch
CLOVE HITCH

• Uses: To finish off knots like the round turn and two half hitches and the various types of lashings. To secure a rope to a spar, rail or similar fitting.

• Qualities: Quick and easy to tie. Can be made with the end or with the bight of the rope.

• Procedure: There are two methods to tie a clove hitch; one using the end and the other using the bight.  The steps for tying a clove hitch using the end of the rope are: Pass the running end of rope over the rail from front towards the back. Bring the running end under the rail and over the standing end towards the left. Bring the running end over spar to the left. Bring the running end out under the rail and thread it up under the rope on the rail by the crossover. Work the hitch tight with the running end and the standing end sung against each other. Be sure to leave enough rope on the end so that it does not unravel.
                   [image: image27.emf]
                                            Clove Hitch
The steps for tying a clove hitch using the bight are: in the middle of the rope, make a crossing turn or half hitch, with the rope that comes from the left being on top. To the right of the first crossing turn, make a half hitch with exactly the same configuration.  Put the right-hand half hitch on top of the left-hand half hitch. The pair of hitches are now slipped over the top of the post
[image: image28.emf]
                                                     Clove Hitch

	19 min
	I demo and explain – other DS to assist

I DO, WE DO, THEY DO 

Have candidates come up with other uses for  each hitch



	Confirmation
	
	


	End of Lesson Confirmation / Test
	Time
	Action

	Introduction
	
	

	Now you know all the knots and hitches that you will use during the FTX.  We can take this opportunity to confirm that knowledge.

	
	

	Confirmation Question / Activity / Test Details
	
	

	Candidates are to tell which knot or hitch is for which application, than show how it is to be tied.
· Thumb knot,

· Reef knot,

· Figure of eight knot,

· Double figure of eight knot,

· Half hitch,

· Clove hitch,

· Fisherman’s knot,

· Double fisherman’s knot,

· Double overhand running knot, and

· Bowline.
	5 min
	All DS to assist to make sure candidates tie the all correctly.


	Conclusion
	Time
	Action

	Safety precautions
	
	

	N/A
	2 min
	

	Restatement Of Why (From Introduction)
	
	

	Knots, hitches and lashings are all used to employ rope as a tool for binding, building or securing.  Cadets will need to use knots when erecting a shelter and building a bivouac site or a rope bridge.  It is important to know how to tie knots properly and when and where they should be used.  Knots are part of the Green and Red Stars program and are evaluated during the National Star Certification Exam
	
	

	Summary
	
	

	Over the last two days we have learned how to tie al of the knots and lashings you may need to use in the conduct of training in the cadet program.  From this point forward the phrase “If you don’t know knots tie lots” leaves your memory, because its no longer acceptable.  Remember to properly take care of your ropes for future use.
	
	

	Remotivation
	
	

	Candidates will use this knowledge while carrying out daily operations in the field, and to supervise the cadets in their field operations. 
	
	

	Distribution of Handouts
	
	

	None, everything in CRM.
	
	

	Overview of next lesson
	
	

	 March on a Compass Bearing with Capt Pittens
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