Essentials of Fire Fighting, 6th Edition

Ropes, Webbing, and Knots


Chapter 8
Ropes, Webbing, and Knots
Lesson Goal
After completing this lesson, the student shall be able to appropriately select rope and webbing based on proposed use. The student shall also be able to select and tie the appropriate knot for the task presented.
Objectives

Upon successful completion of this lesson, the student shall be able to:


1.
Compare and contrast the characteristics of life safety rope and utility rope. [NFPA® 1001, 5.3.2] 


2.
Summarize basic guidelines for rope maintenance. [NFPA® 1001, 5.5.1]

3.
Explain reasons for placing rope out of service. [NFPA® 1001, 5.3.20]

4.
Describe webbing and webbing construction. [NFPA® 1001, 5.3.20]

5. 
Describe parts of a rope and considerations in tying a knot. [NFPA® 1001, 5.1.2, 5.3.20]

6.
Describe knot characteristics and knot elements. [NFPA® 1001, 5.1.2, 5.3.20]
 
7.
Describe characteristics of knots commonly used in the fire service. [NFPA® 1001, 5.1.2, 5.3.20]

8.
Select commonly used rope hardware for specific applications. [NFPA® 1001, 5.1.2, 5.3.20]

9.
Summarize hoisting safety considerations. [NFPA® 1001, 5.1.2, 5.3.20]

10.
Inspect, clean, and store rope. [NFPA® 1001 5.5.1; Skill Sheet 8-I-1]

11. 
Tie an overhand knot. [NFPA® 1001 5.3.20; Skill Sheet 8-I-2]

12.
Tie a bowline knot. [NFPA® 1001 5.3.20; Skill Sheet 8-I-3]

13.
Tie a clove hitch. [NFPA® 1001 5.3.20; Skill Sheet 8-I-4]

14.
Tie a clove hitch around an object. [NFPA® 1001 5.3.20; Skill Sheet 8-I-5] 

15.
Tie a handcuff (rescue) knot. [NFPA® 1001 5.3.20; Skill Sheet 8-I-6]

16.
Tie a figure-eight knot. [NFPA® 1001 5.3.20; Skill Sheet 8-I-7]

17. 
Tie a figure-eight bend. [NFPA® 1001 5.3.20; Skill Sheet 8-I-8]

18.
Tie a figure-eight on a bight. [NFPA® 1001 5.3.20; Skill Sheet 8-I-9]

19.
Tie a figure-eight follow through. [NFPA® 1001 5.3.20; Skill Sheet 8-I-10]

20.
Tie a Becket bend. [NFPA® 1001 5.3.20; Skill Sheet 8-I-11]

21.
Tie a water knot. [NFPA® 1001 5.3.20; Skill Sheet 8-I-12]

22.
Hoist an axe. [NFPA® 1001 5.1.2, 5.3.20; Skill Sheet 8-I-13]

23. 
Hoist a pike pole. [NFPA® 1001 5.1.2, 5.3.20; Skill Sheet 8-I-14] 

24.
Hoist a roof ladder. [NFPA® 1001 5.1.2, 5.3.20; Skill Sheet 8-I-15]

25.
Hoist a dry hoseline. [NFPA® 1001 5.1.2, 5.3.20; Skill Sheet 8-I-16]

26.
Hoist a charged hoseline. [NFPA® 1001 5.1.2, 5.3.20; Skill Sheet 8-I-17]

27.
Hoist a power saw. [NFPA® 1001 5.1.2, 5.3.20; Skill Sheet 8-I-18]
Instructor Information

This is the lesson covering ropes, webbing, and knots. This lesson describes basic information for use and care of ropes and webbing. The lesson also covers rope types, selection of ropes and knots based on proposed use, as well as care and maintenance.  
Important instructor information is provided in shaded boxes throughout the lesson plan. Carefully review the instructor information before presenting the lesson.
This lesson includes skill sheet evaluation checklists that assess student ability to perform a variety of rope skills, including maintenance, knot tying, and hoisting. These checklists will allow students to meet the requirements of learning objectives 10 – 27.  

Methodology

This lesson lecture, discussion, and skills practice. The level of learning is application.
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Audiovisuals

· Visuals 8.1 to 8.106 (PowerPoint® Presentation)

Evaluation

· Chapter 8 Quiz 

· Chapter 8 Test

Presentation Tools

Interactive Objects allow instructors to present information a piece at a time by clicking on hot spots in a larger image.
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Each object is labeled in the Lesson Outline and indicated in the PowerPoint® presentation by a RED arrow in the top left corner of the image. This lets instructors know to use the mouse to explore all of the information on the slide.
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After all of the information is displayed a reset arrow will appear in the bottom right corner of the image. Instructors can use this to remove the text and quiz students on content just covered or simply move on to the next slide.
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To move to the slide after an interactive object, select the Click for next slide arrow on the left side of the slide.

Videos are used as discussion starters or to illustrate a concept or process discussed in the chapter. 
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These are labeled in the Lesson Outline and indicated in the PowerPoint® presentation by the Click image to play arrow on the left side of the slide.
Section I:
Rope
I. Rope
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Objective 1 — Compare and contrast the characteristics of life safety rope and utility rope.
A. Rope Types
1. [image: image6.png]


Two general classifications
a. Life safety rope

i. Used to support rescuers or victims during incidents or training

ii. Must meet requirements of NFPA® 1983

b. Utility rope

i. Used in any situation not involving life safety
ii. No standard for requirements; follow manufacturers recommendations

2. [image: image7.png]NFPA® 1983 classifies two additional
types of ropes used in rescue.
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Two specific classifications defined by NFPA® 1983 – Intended for rescues, similar construction to life safety rope
a. Escape rope

i. Single-use, intended for emergency self-rescue situations

ii. Designed to carry weight of only one person

iii. Must be destroyed after use

b. Water rescue throw line

i. Floating rope used during water, ice rescues
ii. Can be tied around rescuer or thrown to victim
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NFPA® 1983 regulations for life safety rope
a. State only block creel construction using continuous filament virgin fiber for load-bearing elements is suitable

b. Require manufacturers provide information

i. Proper use

ii. Inspection, maintenance procedures

iii. Criteria for retiring rope from service

c. [image: image9.png]NFPA® 1983 sets requirements and
regulations for life safety rope.
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Establish criteria for re-use of life safety rope
i. No abrasions or visible damage

ii. Not been exposed to heat or direct flame

iii. Not been subjected to any impact load

iv. Not been exposed to liquids, solids, gases, mists, or vapors of any chemical or other material that can deteriorate rope

v. Has passed inspection conducted by qualified personnel
d. Require rope log includes
i. Product label

ii. Manufacturer’s instructions

iii. Purchase date

iv. Use, maintenance, inspections

v. Impact loading incidents – Must be recorded because cannot be detected by inspections
e. Designate options for life safety rope subjected to impact load or failed inspection

i. Destroyed immediately – Altered so cannot be mistaken for life safety
ii. May be discarded, have manufacturer’s label removed, cut into smaller lengths and marked as utility

4. [image: image10.png]While NFPA® does not regulate utility
rope it should be inspected regularly.
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Utility rope considerations
a. Uses – Hoist equipment, secure unstable objects, cordon off area
b. Standards addressing properties, care, use not regulated by NFPA®
c. Should be inspected regularly
B. Rope Materials
1. [image: image11.png]Synthetic and natural fiber rope are
constructed from different materials.




Two types of fibers used – Synthetic and natural

a. Rope material affects use, longevity

b. Natural fiber loses strength when wet, rots rapidly – Being replaced with synthetic
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Synthetic fibers
a. Include – Polypropylene, polyester, nylon, Polysteel®, Kevlar™, Spectra®
b. Resistance to water, mildew, mold, rotting, shrinkage, effects of ultraviolet (UV) light
c. Advantages
i. Longer life span than natural

ii. Very strong yet lightweight

iii. Easy to maintain

d. Disadvantage – Melt when exposed to heat
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Natural fibers

a. Include – Manila, sisal, cotton

b. Advantages

i. Resistant to sunlight

ii. Does not melt when exposed to heat

iii. Holds a knot firmly

c. Disadvantages

i. Prone to mildew, mold

ii. Deteriorates when exposed to chemicals

iii. Burns when in contact with embers, open flame
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Review Question: What are the differences in the characteristics of life safety and utility rope?
See pages 370-372 of the manual for answers.

C. Rope Construction
1. [image: image15.png]Use only kernmantle rope
construction for lifesafety operations.




Common types of construction
a. Used for life safety – Kernmantle

b. Used for utility – Laid, braided, braid-on-braid

2. Kernmantle rope
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Constructed of jacketed synthetic rope, composed of braided covering or sheath (mantle) over core (kern) of main load-bearing strands

b. Core

i. Runs parallel with length 

ii. Works in conjunction with covering to increase stretch resistance and load characteristics

iii. Made of high-strength fibers

c. Sheath – Provides remainder of strength; protects core from abrasion, contamination

d. [image: image17.png]Kernmantle rope can be either
dynamic or static and should be
used in different circumstances.
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Dynamic (high-stretch) type

i. Used when long falls possible

ii. Designed to stretch without breaking

iii. NOT used for rescue or hoisting

e. Static (low-stretch) type

i. Designed for low stretch without breaking

ii. NFPA® 1983 requirement – Must not elongate more than 10 percent under load equal to 10 percent of breaking strength

iii. Used for rescue, rappelling, hoisting, when falls not likely, only short falls possible
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Laid (twisted) rope

a. Constructed by twisting fibers together to form strands, then twisting strands together to make final

b. Most natural fiber and synthetic ropes are this type

c. Used exclusively as utility

d. Disadvantages 

i. Susceptible to abrasion, physical damage

ii. Damage immediately affects rope strength due to large proportion of load-bearing strand exposure

e. Advantage – Strand exposure makes easy to inspect

4. [image: image19.png]


Braided rope

a. Constructed by uniformly intertwining strands for rope together in diagonally overlapping pattern

b. Less likely to twist during use than laid rope

c. Load-bearing fibers still vulnerable to direct abrasion and damage

d. Used most commonly as utility

e. Most are synthetic, some use natural fiber

5. [image: image20.png]Braid-on-braid (double braided) is
often confused with kernmantle.
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Braid-on-braid rope

a. Constructed of braided core enclosed in braided, herringbone-patterned sheath
b. Also known as double-braided rope; may be confused with kernmantle

c. Very strong – Half strength in sheath; other half in core

d. Disadvantages – Does not resist abrasion as well as kernmantle; sheath may slide along inner core

e. Used most often as utility
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Objective 2 — Summarize basic guidelines for rope maintenance.
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Objective 3 — Explain reasons for placing rope out of service.

D. Rope Maintenance
1. Rope must be properly maintained so it is ready for use when need

2. [image: image23.png]Four aspects of maintenance help keep
rope ready to use when needed.
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Aspects of maintenance - Inspect, clean, store, care for

Instructor Note: This information correlates with Skill Sheet 8-I-1, found at the end of this lesson outline.

E. Inspecting Rope
1. [image: image24.png]Al rore must be inspected after use
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All types must be inspected after each use; unused rope should be inspected at least once a year

2. Inspections must be documented in rope log

3. Inspect both visually and by touch – Check for following

a. Imbedded shards of glass

b. Metal shavings

c. Wood splinters

d. Foreign objects than can damage fibers

4. Kernmantle rope
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Performed by putting slight tension on rope while feeling for lumps, depressions, soft spots

b. Soft spots – May or may not be signs of damage to core

i. Inspect outer sheath if found 

ii. If sheath is damaged, core is likely as well

c. If any doubt remove from service, downgrade to utility use, or destroy

d. Also inspect for irregularities in shape or weave, foul smells, discoloration from chemical contamination, roughness, abrasions, fuzziness

e. Some fuzziness is normal – If excessively fuzzy remove from service; no specific guideline, use judgment
5. [image: image26.png]Untwist synthetic laid rope so each
strand can be inspected.




Laid rope – Synthetic 
a. Untwist so all sides of each strand inspected
b. Remove all mildew, clean rope, reinspect

c. Look for soft, crusty, brittle spots; excessive stretching; cuts, nicks, abrasions; chemical damage; dirt, grease; other obvious flaws

6. Laid rope – Natural fiber
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Remove from service when at end of service period as determined by manufacturer

b. Determine rope age from log

c. Inspect for signs of damage

i. Ruptured fibers, powdering between strands; indicate the rope has been overloaded

ii. Dark red, brown, or black spots between strands, along with sour, musty, or acidic odor; indicate rot, mildew

iii. Powdering between strands; indicates internal wear 
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Brittle or ruptured fibers, dark red or brown spots, salt incrustation, or swollen areas; indicate chemical damage 

v. Rust spots, occur on ropes used with pulleys or other metal devices

vi. Accumulations of heavy, greasy materials; may adversely affect rope strength, reduce holding power

d. [image: image29.png]Ensure that rot does not spread
to new rope.




Rot will spread to new rope quickly 

i. When discovered – Remove rotten and surrounding rope from service, clean, reinspect

ii. Dry, ventilate storage area before putting rope back in storage

7. [image: image30.png]Ins braided rope visually
and by touch.




Braided rope
a. Inspect visually for exterior damage – Nicks, cuts, heat sears, excessive or unusual fuzziness

b. Inspect for permanent mushy spots or deformities – Feel, squeeze surface of rope

8. [image: image31.png]Heat sears, nicks, cu
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Braid-on-braid rope

a. Inspect visually – Heat sears, nicks, cuts

b. Feel for lumps – Indicate core damage

c. Shrinking rope diameter may indicate break in core

d. Examine sheath if any damage or questionable wear

e. If sheath slides on core – Cut off end, pull off excess material, seal end
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Review Question: What are the basic guidelines for rope maintenance?
See pages 376-378 of the manual for answers.

F. Caring for Rope

1. [image: image33.png]Avoid abrasion and unnecessary
wear while using any type of rope.




Avoid abrasion, unnecessary wear

a. Rope can be weakened from surface damage caused by chafing or dragging over splintered, rough, or gritty surfaces 
b. Constant vibration against apparatus compartment surfaces 
c. Compression when stored in tight spaces 

2. [image: image34.png]Avoid sharp angles and bends, which
can reduce rope strength up to 50%.




Avoid sharp angles and bends – Sharp angles, bends, knots can reduce strength as much as 50 percent
3. [image: image35.png]


Protect ends from damage – Prevent unraveling by properly whipping or taping cut ends
4. Avoid sustained loads
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Natural fiber ropes have less ability to bear sustained loads than synthetic fiber ropes; break if subjected to heavy loads for long periods of time 
b. Never exceed load limit of any rope or subject it to sustained loads for more than two days
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Avoid rust – Can weaken rope in as little as one to two weeks. 
a. If rust stained, inspect extent of the stain

b. If halfway through the rope, then rope strength may be reduced by as much as 50 percent, remove from service and destroy
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Prevent contact with chemicals

a. Natural fiber rope extremely vulnerable to chemicals and solvents 
b. Synthetic rope not entirely resistant to damage from oils, gasoline, paint, and chemicals
7. [image: image39.png]Reverse ends of the rope periodically
to ensure an even wear.




Reverse ends of the rope periodically – Uncoil rope and recoil with location of ends changed; ensures even wear along all portions of rope 

8. [image: image40.png]


Do not walk on rope – Grinds dirt and debris into the strands; will bruise strands by compressing
G. Cleaning rope 
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Visually inspect for contamination, soil; use stiff bristled brush to remove

2. [image: image42.png]


Synthetic fiber cleaning – Washed in lukewarm to warm water with mild detergent or fabric softener to loosen imbedded particles; DO NOT use bleaches or strong cleaners

a. Washing by hand – Place rope in sink filled with water, detergent; scrub with bristle brush; can also soak in mesh bag then agitate by hand to remove grit; rinse thoroughly in clean water
b. Rope washing device – Manually feed rope through device; removes mud, surface debris; cannot be used with detergent

c. Washing machine – Use front- or top-loading without center agitators; place in bag; set washer on coolest temperature; use small amount of detergent; may be used to rinse rope cleaned with high-pressure washer
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Dry immediately after wash, rinse – Spread out on hose drying rack, suspended in hose tower, loosely coiled in hose dryer; never place near heat source; do not dry in direct sunlight
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Natural fiber cleaning – Wipe or gently brush; do not use water; dry using same methods as synthetic

H. Maintaining a Rope Log
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Life safety rope must be permanently identified when purchased

a. Done by marking ends with unit number and begin service date

b. Information printed on label, sealed to ends with liquid compound
2. Log must be kept throughout working life
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Dates recorded – All uses, maintenance, inspections

4. Information helps determine when rope should be removed from service

5. Log should be kept in waterproof envelope in pocket usually sewn to side of rope storage bag

6. Not required for utility rope

Instructor Note: Discuss with students a local example of a rope log. Point out how this information is crucial to knowing when a rope should be placed out of service. Reinforce why keeping ropes well maintained is a critical part of safety during emergency incidents.
I. Rope Storage
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Should be in clean, dry, unheated area with freely circulating air currents
2. Must protect rope from weather, direct sunlight, chemicals, fumes, vapors

3. Should not be in same compartments with gasoline-powered tools or fuel containers
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Storing in a bag makes easy to transport and protects from abrasion, contamination
5. Bag can be marked with type, size of rope, unit assigned; rope log may also be attached

6. Bag may be dropped or thrown to quickly deploy rope
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Review Question: Why would a rope need to be placed out of service?
See pages 376-381 of the manual for answers.

Section II: Webbing


II. Webbing
[image: image50.png]Learning Objective 4
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Objective 4 — Describe webbing and webbing construction.
A. Webbing Material and Construction
1. Made from same materials as used to make synthetic rope
2. [image: image51.png]Webbing comes as either flat or tubular
in either spiral or chain weave.
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Two types – Flat or tubular in either spiral weave or chain weave

3. Webbing used for life safety applications must be NFPA® compliant

4. Flat webbing

a. Constructed of single layer of material, resembles seat belt
b. Less expensive than tubular

c. Stiffer, more difficult to tie in knots
d. Mainly used for straps, harness
5. Tubular webbing
a. More supple, easier to tie

b. Use for rescue applications

c. Two types 

i. Edge-stitched – Formed by folding piece of flat webbing lengthwise and sewing edges together; becomes unstitched through wear, abrasion; prevent with lock-stitching

ii. Spiral weave – Also known as shuttle-loom construction; constructed by weaving tube as unit; threads spiral around tube as woven

B. Webbing Uses

1. [image: image52.png]Life safety webbing is used for four
different purposes.
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Life safety webbing uses
a. To support firefighters during technical rescue operations

b. To construct technical rescue anchor systems

c. To package and secure victims to litters

d. To fasten rescue components together
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Life safety webbing must be certified to NFPA® 1983 standard – Three classes described 

a. Class I: Known as seat harness; fastens around waist, under thighs, or under buttocks; intended for emergency escape with load of up to 300 pounds (1.33 k/N)

b. Class II: Fastens in same manner as Class I; rated for load up to 600 pounds (2.67 k/N)

c. Class III: Known as full body harness; fastens around waist, thighs or under buttocks, over shoulders; rated for loads up to 600 pounds (2.67 k/N)
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Utility webbing not regulated by standard – Must support load limit plus safety factor
4. Utility webbing uses

a. Securing hose rolls and bundles together

b. Raising and lowering tools, equipment

c. As part of search line system 

d. Securing doors and hatches in open position

e. Carrying hose, SCBA cylinders, equipment

f. Controlling inward swinging door when being forced open

g. Pulling unconscious or incapacitated person out of hazardous area

h. Securing vehicle roof when folded back during extrication

i. Holding door in place while being opened with spreaders during vehicle extrication
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Review Question: What are the two main uses for webbing?
See page 382 of the manual for answers.

C. Webbing Care and Maintenance
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Follow same guidelines as synthetic rope for care, cleaning, maintenance

2. Always follow manufacturer’s instructions

D. [image: image57.png]Webbing is stored a several ways.
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Webbing Storage

1. Firefighters may carry 20 to 30 foot (6.10 to 9.14 m) length of utility webbing in protective coat pocket – Used as loop to tie to hardware or wrap around object

2. Long lengths of webbing may be rolled or daisy-chained

3. Life safety harnesses carried in bags to protect in apparatus compartments

4. Ladder belts carried in apparatus to prevent UV ray and moisture damage
Section III: Knots


III. Knots
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Objective 5 — Describe parts of a rope and considerations in tying a knot.
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Objective 6 — Describe knot characteristics and knot elements.

A. Knots
1. Used to join ropes and webbing together

2. Critical part of fire fighting and rescue operations
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Three parts

a. Working end – Used to tie knot or hitch

b. Running part – Free end used for hoisting or pulling

c. Standing part – Section between working end and running part
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Should always be tightened until snug – Remove all slack after tying, known as dressing

5. Knots used to prevent knot failure

a. Overhand safety knot tied in tail of working end

b. Hitch, temporary knot undone by pulling against the strain that holds it

B. Elements of a Knot
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Knot must be easy to tie, be secure under load, reduce rope strength as little as possible – Tighter bend leads to more strength lost

2. Three bends created when tying knot or hitch

a. [image: image63.png]Three bends are created when tying
a knot or hitch.

o |

. DIFSA




Bight – Formed by bending rope back on itself while keeping sides parallel

b. Loop – Crossing side of bight over standing part

c. Round turn – Further bending one side of a loop

[image: image64.png]REVIEW QUESTION

I
0

What are the three parts of a knot?




Review Question: What are the three parts of a knot?
See page 384 of the manual for answers.
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pp. 386-389
Objective 7 — Describe characteristics of knots commonly used in the fire service.
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Overhand Safety Knots
1. Used as safety measure when tying other knot

2. Eliminates danger of running end slipping back through knot, causing knot failure

Instructor Note: This information correlates with Skill Sheet 8-I-2, found at the end of this lesson outline.

D. Bowline

1. One of most important knots in fire service

2. Easily tied, untied; good for forming single loop that will not constrict

Instructor Note: This information correlates with Skill Sheet 8-I-3, found at the end of this lesson outline.
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Half-hitch
1. Useful for stabilizing long objects being hoisted

2. Always combined with other knot or hitch

3. Formed by making round turn around object; standing part passed under round turn on side opposite intended direction of pull

F. Clove Hitch

1. Essentially two half-hitches

2. Principle use – Attach rope to object

3. NOT appropriate for life safety
4. May be formed anywhere in rope

Instructor Note: This information correlates with Skill Sheets 8-I-4 and 8-I-5, found at the end of this lesson outline.
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Handcuff (Rescue)
1. Two adjustable loops formed from a bight

2. Used to secure victim’s hands or feet to raise or drag to safety

3. Loops adjustable until half-hitches are tightened

Instructor Note: This information correlates with Skill Sheet 8-I-6, found at the end of this lesson outline.

H. Figure-Eight
1. Foundation knot for entire family of figure-eight knots

2. Can be used as stopper knot so rope will not pass through rescue pulley or grommet of rope bag

Instructor Note: This information correlates with Skill Sheet 8-I-7, found at the end of this lesson outline.
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Figure-Eight Bend

1. Also known as Flemish Bend

2. Used primarily on life safety rope to tie ropes of equal diameters together

Instructor Note: This information correlates with Skill Sheet 8-I-8, found at the end of this lesson outline.

J. Figure-Eight on Bight

1. Good way to tie closed loop

2. Tied by forming bight on rope, then tying simple figure eight with bight in double part of rope

Instructor Note: This information correlates with Skill Sheet 8-I-9, found at the end of this lesson outline.
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Figure-Eight Follow Through

1. Used for securing objects

2. Basically figure-eight on a bight that is around object
Instructor Note: This information correlates with Skill Sheet 8-I-10, found at the end of this lesson outline.

L. Becket Bend

1. Used for joining two ropes of unequal diameters or joining rope and chain

2. Unlikely to slip when rope is wet

3. Not suitable for life safety
Instructor Note: This information correlates with Skill Sheet 8-I-11, found at the end of this lesson outline.
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Water Knot

1. Preferred knot for joining two pieces of webbing, or end of same piece when loop needed

2. Has tendency to slip – Important to dress properly, have webbing as flat as possible when forming

3. Allow at least 3 inches (76.2 mm) for tail
Instructor Note: This information correlates with Skill Sheet 8-I-12, found at the end of this lesson outline.
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Review Question: What are the three main elements of a knot that can be combined to create knots and hitches?
See page 385 of the manual for answers.

Section IV: Rope and Webbing Uses
IV. Rope and Webbing Uses
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pp. 389-396
Objective 8 — Select commonly used rope hardware for specific applications.
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Objective 9 — Summarize hoisting safety considerations.

A. Rope and Webbing Uses
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Uses at emergency incident

a. Rescue operations

b. Hoist tools and equipment 

c. As barrier to indicate control zone 

d. As search line during search operations 

e. Stabilize objects  

2. Utility rope used in all applications except rescue

3. Load ability of rope or webbing must exceed weight of object hoisted or stabilized

B. Rescue Uses
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Utility never used
2. Life safety uses
a. Rappelling

b. Lifting victims and rescuers

c. Removing victims from ice and swift water situations

3. Specialized training required for these uses – Be able to recognize ropes, hardware, equipment used in order to assist if needed

C. Hoisting Tools and Equipment
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Hoisting pressurized cylinders, such as SCBA, prohibited by OSHA

2. Prevent equipment damage by using proper knots, securing procedures

3. Control or tag line may be used as well – Hoisting line may serve as tag line

4. Keep safety first when selecting method
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Rope hardware

a. Carabiner – Snap link made from aluminum, titanium, or steel, with sprung or screwed gate that connects ropes to other mechanical gear 

b. Pulley – Used to create mechanical advantage; consists of grooved wheel through which rope can run to change direction or point of application of force applied to rope
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Review Question: What kinds of rope hardware may be encountered when hoisting using rope?
See page 390 of the manual for answers.

6. Safety guidelines
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Before starting, make sure you are physically balanced and standing firmly ground

b. Use hand-over-hand method to maintain control of rope

c. Use edge roller or padding to protect rope from physical damage when pulling over sharp edges
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Use pulley system for heavy objects

e. Work in teams when working from heights

f. Make sure that all personnel are clear of hoisting area
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Avoid hoisting operations near electrical hazards; if not possible, use extreme caution

h. Secure nozzles of any charged hoselines to prevent accidental discharge

i. Use tag line to help control hoisted object

j. Avoid hoisting tools and equipment if safer to hand carry them up stairs, ladder, or aerial device

7. [image: image83.png]Firefighters must learn to hoist
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Hoisting an axe

a. Use same procedure for pick-head or flat head

b. Hoisting rope can be used as tag line

Instructor Note: This information correlates with Skill Sheet 8-I-13, found at the end of this lesson outline.

8. Hoisting a pike pole

a. Raise with head up 

b. Tie clove hitch near butt end of handle 

c. Follow with halfhitch in middle of handle, another around head

Instructor Note: This information correlates with Skill Sheet 8-I-14, found at the end of this lesson outline.
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Hoisting a ladder
a. Tie bowline or figure-eight on bight and slip through two rungs of ladder; about one-third way from top

b. Pull loop through, slip over top of ladder

c. Secure tag line to ladder near foot

Instructor Note: This information correlates with Skill Sheet 8-I-15, found at the end of this lesson outline.

10. Hoisting hoselines

a. Often fastest and safest way to get to upper floors

b. Take care to avoid damage to nozzle or coupling

c. Safer, easier to hoist dry hoseline; may hoist charged hoseline if necessary

Instructor Note: This information correlates with Skill Sheets 8-I-16 and 8-I-17, found at the end of this lesson outline.

11. [image: image85.png]- knot and
tagiine through
dlosed handle

w0 sy aas

[y

[

Rotary saw




Hoisting power saw

a. Tie bowline or figure-eight bight through closed handle of rotary or chain saw

b. Attach tag line through handle

Instructor Note: This information correlates with Skill Sheet 8-I-18, found at the end of this lesson outline.
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Review Question: What are three safety guidelines that must be used when hoisting tools or equipment?
See pages 390-391 of the manual for answers.

D. Other Emergency Scene Uses
1. [image: image87.png]Utility rope has traditionally been
used for control zone perimeters.

g
;
|
i
4

" " nESa



Control zone perimeter 

a. Utility rope traditionally used

b. Clove hitches with half-hitch overhand knots used to tie rope to trees, sign posts, other stationary objects
2. [image: image88.png]Search lines help firefighters stay in
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Search lines
a. Used to help teams working in dark, smoke-filled, confined spaces
b. Allow team members to remain in contact with each other and those at entry point

c. Provide physical means of finding exit route
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Object stabilization

a. May be used to prevent vehicle from falling after rolled on side or suspended over edge
b. Secure rope, webbing to strong stationary object, then tie to object to be stabilized
c. [image: image90.png]ope, webbing,

ng enough to bear weigh




Before stabilizing ensure

i. Rope or webbing and anchor point are strong enough to hold weight of object

ii. Knots are tight and safety knots are in place

iii. Attachment points at both ends are secure and will not pull free

iv. Personnel are clear from stabilizing line in case it breaks and snaps back

Section V: Skill Sheets

V. Skill Sheets

pp. 397-398
Objective 10 — Inspect, clean, and store rope.
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Skill Sheet 8-I-1

1. For this skill sheet, students will perform the skills to inspect, clean, and store a rope 

2. This skill sheet can be found in the Skills Evaluation Checklist 8-I-1 on the curriculum flash drive

3. This checklist corresponds with the information on pp. 397-398 of the manual

p. 399
Objective 11 — Tie an overhand knot.
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Skill Sheet 8-I-2

1. For this skill sheet, students will perform the skills to tie an overhand knot 

2. This skill sheet can be found in the Skills Evaluation Checklist 8-I-2 on the curriculum flash drive

3. This checklist corresponds with the information on p. 399 of the manual

p. 400
Objective 12 — Tie a bowline knot.
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Skill Sheet 8-I-3

1. For this skill sheet, students will perform the skills to tie a bowline knot 

2. This skill sheet can be found in the Skills Evaluation Checklist 8-I-3 on the curriculum flash drive

3. This checklist corresponds with the information on p. 400 of the manual

p. 401
Objective 13 — Tie a clove hitch.
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Skill Sheet 8-I-4

1. For this skill sheet, students will perform the skills to tie a clove hitch 

2. This skill sheet can be found in the Skills Evaluation Checklist 8-I-4 on the curriculum flash drive

3. This checklist corresponds with the information on p. 401 of the manual

p. 402
Objective 14 — Tie a clove hitch around an object.
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Skill Sheet 8-I-5

1. For this skill sheet, students will perform the skills to tie a clove hitch around an object
2. This skill sheet can be found in the Skills Evaluation Checklist 8-I-5 on the curriculum flash drive

3. This checklist corresponds with the information on p. 402 of the manual

p. 403
Objective 15 — Tie a handcuff (rescue knot).
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Skill Sheet 8-I-6

1. For this skill sheet, students will perform the skills to tie a handcuff (rescue) knot
2. This skill sheet can be found in the Skills Evaluation Checklist 8-I-6 on the curriculum flash drive

3. This checklist corresponds with the information on p. 403 of the manual

p. 404
Objective 16 — Tie a figure-eight knot.
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Skill Sheet 8-I-7

1. For this skill sheet, students will perform the skills to tie a figure-eight knot 

2. This skill sheet can be found in the Skills Evaluation Checklist 8-I-7 on the curriculum flash drive

3. This checklist corresponds with the information on p. 404 of the manual

p. 405
Objective 17 — Tie a figure-eight bend.
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Skill Sheet 8-I-8

1. For this skill sheet, students will perform the skills to tie figure-eight bend 

2. This skill sheet can be found in the Skills Evaluation Checklist 8-I-8 on the curriculum flash drive

3. This checklist corresponds with the information on p. 405 of the manual

p. 406
Objective 18 — Tie a figure-eight on a bight.
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Skill Sheet 8-I-9

1. For this skill sheet, students will perform the skills to tie a figure-eight on a bight 

2. This skill sheet can be found in the Skills Evaluation Checklist 8-I-9 on the curriculum flash drive

3. This checklist corresponds with the information on p. 406 of the manual

p. 407
Objective 19 — Tie a figure-eight follow through.
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Skill Sheet 8-I-10

1. For this skill sheet, students will perform the skills to tie a figure-eight follow through 

2. This skill sheet can be found in the Skills Evaluation Checklist 8-I-10 on the curriculum flash drive

3. This checklist corresponds with the information on p. 407 of the manual

p. 408
Objective 20 — Tie a Becket bend.
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Skill Sheet 8-I-11

1. For this skill sheet, students will perform the skills to tie a Becket bend 

2. This skill sheet can be found in the Skills Evaluation Checklist 8-I-11 on the curriculum flash drive

3. This checklist corresponds with the information on p. 408 of the manual

p. 409
Objective 21 — Tie a water knot.
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Skill Sheet 8-I-12

1. For this skill sheet, students will perform the skills to tie a water knot 

2. This skill sheet can be found in the Skills Evaluation Checklist 8-I-12 on the curriculum flash drive

3. This checklist corresponds with the information on p. 409 of the manual

pp. 410-411
Objective 22 — Hoist an axe.
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Skill Sheet 8-I-13

1. For this skill sheet, students will perform the skills to hoist an axe 

2. This skill sheet can be found in the Skills Evaluation Checklist 8-I-13 on the curriculum flash drive

3. This checklist corresponds with the information on pp. 410-411 of the manual

p. 412
Objective 23 — Hoist a pike pole.
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Skill Sheet 8-I-14

1. For this skill sheet, students will perform the skills to hoist a pike pole 

2. This skill sheet can be found in the Skills Evaluation Checklist 8-I-14 on the curriculum flash drive

3. This checklist corresponds with the information on p. 412 of the manual

p. 413
Objective 24 — Hoist a roof ladder.
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Skill Sheet 8-I-15

1. For this skill sheet, students will perform the skills to hoist a roof ladder 

2. This skill sheet can be found in the Skills Evaluation Checklist 8-I-15 on the curriculum flash drive

3. This checklist corresponds with the information on p. 413 of the manual

p. 414
Objective 25 — Hoist a dry hoseline.
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Skill Sheet 8-I-16

1. For this skill sheet, students will perform the skills to hoist a dry hoseline 

2. This skill sheet can be found in the Skills Evaluation Checklist 8-I-16 on the curriculum flash drive

3. This checklist corresponds with the information on p. 414 of the manual

p. 415
Objective 26 — Hoist a charged hoseline.
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Skill Sheet 8-I-17

1. For this skill sheet, students will perform the skills to hoist a charged hoseline 

2. This skill sheet can be found in the Skills Evaluation Checklist 8-I-17 on the curriculum flash drive

3. This checklist corresponds with the information on p. 415 of the manual

p. 416
Objective 27 — Hoist a power saw.
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Skill Sheet 8-I-18

1. For this skill sheet, students will perform the skills to hoist a power saw 

2. This skill sheet can be found in the Skills Evaluation Checklist 8-I-18 on the curriculum flash drive

3. This checklist corresponds with the information on p. 416 of the manual

Section VI: Summary and Review

VI. SUMMARY AND REVIEW
A. Chapter Summary
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Firefighters use rope and webbing to hoist tools and equipment, stabilize objects, designate control zones, perform rescues, and escape from life-threatening situations.  
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To use them safely and effectively, you must know the various types of ropes, their applications and how to tie a variety of knots quickly and correctly.
3. Finally, you must know how to inspect, clean, maintain, and store ropes and webbing so that they are ready for use when needed. 
B. Review Questions

1. What are the differences in the characteristics of life safety and utility rope? (370-372)
2. What are the basic guidelines for rope maintenance? (376-381)
3. Why would a rope need to be placed out of service? (376-381)
4. What are the two main uses for webbing? (382)
5. What are the three parts of a knot? (384)
6. What are the three main elements of a knot that can be combined to create knots and hitches? (385)
7. What are three knots commonly used in your jurisdiction and what are their different uses? (386-389)
8. What kinds of rope hardware may be encountered when hoisting using rope? (390)
9. What are three safety guidelines that must be used when hoisting tools or equipment? (390-391)
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