Chapter 9: Ropes and Knots
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Pre-Lecture

I. You Are the Fire Fighter


Time: 5 Minutes


Small Group Activity/Discussion

Use this activity to motivate students to learn the importance of rope as an essential tool for the fire fighter and to understand its use in supporting the wide range of fire suppression and rescue activities performed in the fire service

Purpose

To allow students an opportunity to explore the significance and concerns associated with ropes and knots.

Lecture
I. Introduction


Time: 5 Minutes


Slides: 1-3

Lecture/Discussion

A. In the fire service, ropes are widely used to hoist or lower tools, appliances, or people; to pull a person to safety; or to serve as a lifeline in an emergency. 

B. A rope may be your only means of accessing a trapped person or your only way of escaping from a fire. 

C. Learning about ropes and knots is an important part of your training as a fire fighter. 

D. You must be able to tie simple knots accurately without hesitation or delay.

II. Types of Rope


Time: 10 Minutes


Slides: 4-9


Lecture/Discussion

A. There are two primary types of rope used in the fire service, each dedicated to a distinct function. 

1. Life safety rope is used solely for supporting people. 

a. Life safety rope must be used anytime a rope is needed to support a person, whether during training or during firefighting, rescue, or other emergency operations. 

2. Utility rope is used in most other cases, when it is NOT necessary to support the weight of a person, such as when hoisting or lowering tools or equipment.

B. The life safety rope is a critical tool used only for life-saving purposes. 

1. It must never be used for utility purposes. 

2. Life safety rope must be used in every situation where the rope must support the weight of one or more persons. 

3. In these situations rope failure could result in serious injury or death. 

4. Because a fire fighter’s equipment must be extremely reliable, the criteria for design, construction, and performance of life safety rope and related equipment are specified in the NFPA 1983, Standard on Fire Service Life Safety Rope and System Components. 

5. Life safety ropes are rated for either one person or two persons. 

a. A two-person rope must be used in rescue operations where both the rescued individual and the rescuer require support.

6. NFPA 1983 lists very specific standards for the construction of life safety rope. 

a. NFPA 1983 also requires the rope manufacturer to include detailed instructions for the proper use, maintenance, and inspection of the life safety rope, including the conditions for removing the rope from service.

b. The manufacturer must also supply a list of criteria that must be reviewed before a life safety rope that has been used in the field can be used again.

c. If the rope does not meet all of the criteria, it must be retired from service.

7. The two primary types of life safety ropes are the one-person rope and the two-person rope. 

a. In NFPA 1983, the one-person rope is classified as a light duty life safety rope and the two-person rope is classified as a general duty life safety rope. 

b. A one-person life safety rope is designed to bear the weight of a single person (300 lb). 

c. A two-person life safety rope is designed to bear the weight of two people (600 lb). 

8. After each use, these ropes must be inspected according to the criteria provided by the manufacturer before they can be used again. 

9. If a life safety rope has been damaged or overstressed, or if it does not meet the inspection criteria, it cannot be reused as a life safety rope.

10. A personal escape rope is a special classification of life safety rope that is intended to be used by a fire fighter only for self-rescue from an extreme situation. 

a. This rope is designed to carry the weight of only one person and to be used only one time. 

b. Its purpose is to provide the fire fighter with a method of escaping from a life-threatening situation. 

c. After one use, the personal escape rope should be replaced by a new rope.

d. When you are fighting a fire, you should always have a safe way to get out of a situation and to a safe location. 

e. You may be able to go back through the door that you entered, or you may have another exit route, such as through a different door, through a window, or down a ladder. 

f. If conditions suddenly change for the worse, having an escape route can save your life. 

g. Sometimes, however, you may find yourself in a situation where conditions deteriorate so quickly that you cannot use your planned exit route. 

h. In such a situation, you may need to take extreme measures to get out of the building.

i. The personal escape rope was developed specifically for this type of emergency self-rescue situation. 

j. A personal escape rope can support the weight of one person and fits easily in a small packet or pouch. 

k. Your training officer will show you how to anchor and use the rope to escape safely from a building.

l. Because these personal rescue ropes are so important, they can be used only once. 

m. After they are used once, they are discarded.

C. Utility rope is used when it is NOT necessary to support the weight of a person. 

1. Fire department utility rope is used for hoisting or lowering tools or equipment, for ladder halyards (rope used on extension ladders to raise a fly section), for marking off areas, and for stabilizing objects. 

2. Utility ropes also require regular inspection. 

3. Utility ropes must not be used in situations where life safety rope is required.

4. Conversely, life safety rope must not be used for utility applications. 

5. A fire fighter must be able to instantly recognize the category of a rope from its appearance and markings.

VII. Rope Maintenance


Time: 20 Minutes


Slides: 10-11

Lecture/Discussion

A. All ropes, especially life safety ropes, need proper care to perform in an optimal manner.

B. Maintenance is necessary for all kinds of equipment and all types of rope, and it is absolutely essential for life safety ropes. 

C. Your life and the lives of others depend on the proper maintenance of your life safety ropes.

D. There are four parts to the maintenance formula: 

1. Care

2. Clean

3. Inspect

4. Store

E. You must follow certain principles to preserve the strength and integrity of rope:

1. Protect the rope from sharp and abrasive surfaces. 

a. Use edge protectors when the rope must pass over a sharp or unpadded surface. 

2. Protect the rope from heat, chemicals, and flames.

3. Protect the rope from rubbing against another rope or webbing. 

a. Friction generates heat, which can damage or destroy the rope.

4. Protect the rope from prolonged exposure to sunlight. Ultraviolet radiation can damage rope.

5. Never step on a rope! 

a. Your footstep could force shards of glass, splinters or abrasive particles into the core of the rope, damaging the rope fibers. 

6. Follow the manufacturer’s recommendations for rope care.

F. Many ropes made from synthetic fibers can be washed with a mild soap and water. 

1. A special rope washer can be attached to a garden hose. 

2. Some manufacturers recommend placing the rope in a mesh bag and washing it in a frontloading washing machine.

3. Always use a mild detergent. 

4. Do not use of bleach because it can damage rope fibers. 

5. Follow the manufacturer’s recommendations for specific care of your rope. 

6. Do not pack or store wet or damp rope. 

a. Air-drying is usually recommended, but rope should not be dried in direct sunlight. 

b. The use of mechanical drying devices is not usually recommended.

G. Life safety ropes must be inspected after each use, whether the rope was used for an emergency incident or in a training exercise. 

1. Unused rope should be inspected on a regular schedule. 

2. Some departments inspect all rope, including life safety and utility ropes, every three months. 

3. Obtain the inspection criteria from the rope manufacturer. 

4. Inspect the rope visually, looking for cuts, frays, or other damage, as you run it through your fingers. 

5. Because you cannot see the inner core of a kernmantle rope, feel for any depressions (flat spots or lumps on the inside). 

6. Examine the sheath for any discolorations, abrasions, or flat spots. 

7. If you have any doubt about whether the rope has been damaged, consult with your company officer.

8. A life safety rope that can no longer be used must be destroyed. 

a. In some cases, a used life safety rope can be downgraded and used as a utility rope. 

b. A downgraded rope must be clearly marked so that it cannot be confused with a life safety rope.

9. Each piece of rope must be marked for identification and a paper or computer rope record must be kept for each piece of life safety rope. 

a. This record should include a history of when the rope was purchased, each time it was used, how it was used, and the types of loads applied to it. 

10. Each inspection should also be recorded. 

11. Many fire departments maintain records for both utility ropes and life safety ropes.

H. Proper care will assure a long life for your rope and reduce the chance of equipment failure and accident. 

1. Store ropes away from temperature extremes, out of sunlight, and in areas where there is some air circulation. 

2. Avoid placing ropes where fumes from gasoline, oils, or hydraulic fluids can damage the rope. 

3. Apparatus compartments used to store ropes should be separated from compartments used to store any oil-based products or machinery powered by gasoline or diesel fuel.

4. Do not place any heavy objects on top of the rope.

5. Rope bags are used to protect and store ropes. 

a. Each bag should contain only one rope. 

6. Rope may also be coiled for storage. 

7. Very long pieces of rope are sometimes stored on reels. 

8. Any rope that has been shock-loaded should be inspected and may have to be removed from service. 

a. Although there may not be any visible damage, shock-loading may cause damage that is not immediately apparent. 

b. Repeated shock loads can severely weaken a rope so that it can no longer be used safely. 

9. Accurate rope records will help identify potentially damaged rope.

VIII. Knots


Time: 60 Minutes


Slides: 12-24

Lecture/Discussion

A. Knots are prescribed ways of fastening lengths of rope or webbing to objects or to each other. 

B. As a fire fighter, you must know how to tie and when to use certain knots. 

C. Knots can be used for one or more particular purposes. 

1. Hitches, such as the clove hitch, are used to attach a rope around an object. 

2. Knots, such as the figure eight and the bowline, are used to form loops. 

3. Bends, such as the sheet bend or Becket bend, are used to join two ropes together.

4. Safety knots, such as the overhand knot, are used to secure the ends of ropes to prevent them from coming untied. 

D. Any knot will reduce the load-carrying capacity of the rope by a certain percentage. 

1. You can avoid an unnecessary reduction in rope strength if you know what type of knot to use and how to tie it correctly.

E. Specific terminology is used to refer to the parts of a rope in describing how to tie knots. 

1. The working end is the part of the rope used for forming the knot.

2. The running end is the part of the rope used for lifting or hoisting.

3. The standing part is the rope between the working end and the running end. 

4. A bight is formed by reversing the direction of the rope to form a “U” bend with two parallel ends.

5. A round turn is formed by making a loop and then bringing the two ends of the rope parallel to each other.

F. A fire fighter must know how to tie eight simple knots and how to use them properly. 

1. Safety knot (overhand knot)

2. Figure eight 

3. Figure eight on a bight 

4. Bowline

G. A safety knot (also referred to as an overhand knot or a keeper knot) is used to secure the leftover working end of the rope to the standing part of the rope. 

1. It provides a degree of safety to ensure that the primary knot will not become undone. 

2. A safety knot should always be used to finish the other basic knots.

3. A safety knot is simply an overhand knot in the loose end of the rope that is made around the standing part of the rope. 

4. This secures the loose end and prevents it from slipping back through the primary knot. 

5. To test whether you’ve tied a safety knot correctly, try sliding it on the standing part of the rope. 

a. A knot that is tied correctly will slide.

H. . 

1. A figure eight is a basic knot used to produce a family of other knots, including the figure eight on a bight and the figure eight with a follow-through. 

a. A simple figure eight knot is seldom used alone.

2. The figure eight on a bight knot creates a secure loop at the working end of a rope. 

a. The loop can be used to attach the end of the rope to a fixed object or a piece of equipment, or to tie a life safety rope around a person.

i. The loop may be any size—from an inch to several feet in diameter.

b. The figure eight on a bight is tied in a section of the rope that has been doubled over to form a bight.  

3. A bowline knot also can be used to form a loop. 

a. It is frequently used to secure the end of a rope to an object or anchor point.

I. There are many ways to tie each of these knots. 

1. Find one method that works for you and use it all the time.

2. In addition, your department may require that you learn how to tie other knots. 

3. It is important to become proficient in tying knots. 

4. With practice, you should be able to tie these knots in the dark, with heavy gloves on, and behind your back.

J. A knot should be properly “dressed” by tightening and removing twists, kinks and slack from the rope. 

1. The finished knot is firmly fixed in position. 

2. The configuration of a properly dressed knot should be evident so that it can be easily inspected. 

3. All loose ends should be secured by safety knots to ensure that the primary knot cannot be released accidentally.

K. Knot-tying skills can be quickly lost without practice. 

a. Practice tying knots while you are on the telephone or watching TV.

X. Summary


Time: 10 Minutes


Slides: 25-27

Lecture/Discussion

A. In the fire service, ropes are widely used to hoist or lower tools, appliances, or people; to pull a person to safety; or to serve as a lifeline in an emergency.

B. There are two primary types of rope used in the fire service, each dedicated to a distinct function.

1. Life safety rope is used solely for supporting people. 

2. Utility rope is used in most other cases, when it is NOT necessary to support the weight of a person, such as when hoisting or lowering tools or equipment.

C. Life safety ropes are rated to carry a specific amount of weight under the minimum requirements of NFPA 1983.
D. During technical rescue incidents, ropes are often used to access and extricate individuals.

E. All ropes, especially life safety ropes, need proper care to perform in an optimal manner.

F. Knots are prescribed ways of fastening lengths of rope or webbing to objects or to each other.
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