LESSON 14 

LADDERS
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CLASS ASSIGNMENT

Prior to this lesson:
Read Firefighter's Handbook, Chapter 14, pages 345-387

Length:
4 hours, 40 minutes (Allow an additional 3 hours for skills practice)

Equipment/Supplies:
Course outline


Transparency masters--Chapter 14


PowerPoint Presentation--Chapter 14


Overhead projector, slide projector, or LCD display

OBJECTIVES

After completing this lesson, students should be able to:

· Name the parts of a ladder.

· Describe the many functions for which a ladder can be used.

· Name the different types of mounted ladder apparatus.

· Describe the function and the different types of ground ladders.

· Describe the care of ladders.

· Cite maintenance, cleaning, and inspection functions for ladders.

· Exhibit ladder operation safety.

· Name different types of ladder uses.

· Describe the ladder selection process.

· Describe the concepts behind different ladder raising techniques.

· Cite safety concerns of ladders and their use.

· Demonstrate skills associated with ladders, such as raising, leg locks, rope handling, mounting and dismounting of ladders, and the use of roof ladders.

· Describe fundamentals of ladder placement.

· Determine how far away from a building a ladder should be placed.

INTRODUCTION

Firefighter's Handbook, page 347

Time: 15 minutes
Key Points

· Ladders are used in the fire service for many purposes besides providing access to elevated locations.

· Ladders were originally constructed from wood. Now a newer technology of truss-type beams is being used.

· This type of construction allows for stronger, but lighter, ladders.

· Continuous advances have allowed ladders of various sizes and uses to be developed.

LADDER TERMINOLOGY

Firefighter's Handbook, pages 347-349

Time: 20 minutes

Key Points

· A ladder is defined as a structure consisting of two long sides crossed by parallel rungs, used to climb up and down.

· There are many parts to a ladder that firefighters should know by name.

Parts of a Ladder

· The beam is the side of the ladder that runs the full length of the ladder from top to bottom, from which rungs span.

· The bed section is the part of the ladder that is the foundation.

· The bed is the section from which all other sections are raised and extended.

· The heel is the bottommost part of a ladder. It is also called a foot, base, or butt.

· The pointed shoes that are attached to the base of a ladder to dig into the surface and prevent slippage are called spurs. Spikes, cleats, shoes, and butt plates are other names.

· The mechanisms in an extension ladder that ride up along with a fly section and engage a rung to avoid retraction via a spring loaded lock are referred to as dogs, pawls, rung locks, or ladder locks.

· The fly section or sections of an extension ladder are the sections that are extendable.

· Nonslip pieces of rubber or plastic that attach to the bottom of a ladder are called pads.

· Channels on the ladder bed permit the fly sections to ride up and maintain stability.

· The halyard is the cable or rope that is used to raise or lower the fly section.

· A sensor label is a heat-sensitive label affixed to the ladder to alert firefighters that the ladder has been exposed to a potentially damaging heat level.

· Retractable hooks are found on certain ladders, which allow them to be placed on a slanted roof surface for foot stability.

· Protection plates are reinforced metal that is built up at chafing points to avoid the weakening created by rubbing and friction wear.

· The halyard runs through a pulley to raise and lower the fly section of a ladder.

· Running lengthwise, the rails are the upper and lower surfaces of the beams.

· The rungs of a ladder, or its "steps," connect one beam to the other.

· Stops are built into the bed section to prevent the fly section from being overextended.

· The tip of the ladder is the top of the ladder.

LADDER COMPANIES

Firefighter's Handbook, page 349

Time: 5 minutes
Key Points

· Ladder companies are the apparatus that carry ladders and other devices, tools, and personnel to upper levels.

· Tower ladders and articulating boom ladders are also included in this category.

· Ladder company tasks include forcible entry, roof access for ventilation operations, and search and rescue.

TYPES OF TRUCK-MOUNTED LADDERS

Firefighter's Handbook, pages 349-352

Time: 25 minutes
Key Points

· Many types of ladder trucks are used by the fire service, each designed to serve a particular function, and are named by that function.

Aerial Ladder

· An aerial ladder is an apparatus-mounted ladder capable of reaching heights of 100 to 110 feet.

· Aerial ladders are designed so that various sections slide out from one another to produce a greater reach.

· Each fly ladder section is designed to overlap the section below sufficiently enough to maintain stability.

· The lowest section of the ladder is called the ladder bed.

· The bed ladder is attached to a turntable, a 360° rotatable platform that is attached to the framework of the apparatus.

· The bed ladder, including the nested fly sections, is raised out of the bed of the apparatus using hydraulic pistons.

Tower Ladder

· The tower ladder has a telescopic boom with a mounted basket capable of holding from 750 to 1,000 pounds.

· The tower ladder has an advantage over the aerial ladder in that it can hold many people at the same time and is capable of many tasks.

· The tower ladder can remove many trapped victims at the same time with a limited commitment of resources.

· The tower ladder is a very versatile piece of equipment. However, it takes slightly longer to place into operation and position than an aerial ladder.

Articulating Boom Ladder

· Through the use of several articulating booms, a snorkel ladder uses balance and individual extension and retraction capabilities to place the bucket into hard to reach places.

· Like a tower ladder, it can also be used as an elevated water application platform, observation point, or as a tool for removal of victims.

· The disadvantage of the snorkel-type ladder is that it requires observation of its contact points during use, since each articulating joint is capable of striking an obstacle.

TYPES OF GROUND OR PORTABLE LADDERS

Firefighter's Handbook, pages 352-357

Time: 30 minutes
Key Points

· Straight ladders, extension ladders, and various types of specialized ladders are used by the fire service.

· Ladders are also carried on engine company apparatus for limited applications.

Straight Ladder

· Also called a wall ladder, the straight ladder is a fixed length ladder.

· Its length ranges from 12 to 20 feet.

· Straight ladders are usually light and can be carried and raised by one person.

· Straight ladders can be used for access, ventilation of upper floor windows, and escape.

Extension Ladder

· An extension ladder consists of two or more ladders that operate as a unit.

· Some ladders that reach beyond 25 feet can have two or more fly ladders.

· Extension ladders extend through using a halyard.

· One adjustable ladder can serve the same function of several fixed length ladders.

· Extension ladders over 40 feet are equipped with stay poles and are also called Bangor or pole ladders.

· The stay poles are used for raising only.

· The stay poles are needed to push up the tip of the ladder in the initial stages of raising.

Roof or Hook Ladder

· The roof or hook ladder is basically a straight wall ladder that possesses a set of retractable hooks at the tip end.

· Used when operating on a sloped roof, it enables a firefighter to work with more secure footing.

· When extended, the hooks are placed over the ridge of a peaked roof while the ladder rests on the sloped roof.

· In the retracted position, the hooks remain out of the way, enabling the ladder to be used as a standard straight ladder.

Folding Ladder

· Also known as an attic or closet ladder, the folding ladder enables access into narrow and confined places where a ladder is required.

· It comes in lengths of 8 to 16 feet.

· Its collapsible feature is very useful when attic hatches are found in closets.

· It is an ideal ladder to use to reach a sprinkler shutoff located high off the floor in a large open area of a warehouse.

A-Frame Combination Ladder

· An A-frame ladder is a combination ladder that can be used in various configurations.

· Without the use of halyards, the fly ladder can be manually raised to the desired level and locked into place.

· When articulated into an A-shape, it becomes a stepladder.

· Like the folding ladder, its greatest asset is its mobility in tight places because it can reach locations that would otherwise be unsafe.

Pompier Ladder

· According to NFPA Standard 1931, the Pompier ladder is no longer an approved ladder but is still used for training in some places.

· This ladder is a single-beam configuration with rungs emanating from the central beam axis.

· On the top is a large hook that is designed to actually break through a window of an upper floor and hook into the window.

· The firefighter would then use this hanging ladder to climb up to the floor where the hook is attached.

· The firefighter then lifts the ladder and, in a hand-over-hand motion, raises the ladder up to the next window level, hooks it, and repeats the climbing process.

USE AND CARE OF PORTABLE OR 
GROUND LADDERS

Firefighter's Handbook, page 357

Time: 5 minutes

Key Points

· As much care as possible must be employed to prevent the avoidable causes of ladder damage.

Instructor's note: Refer students to Table 14-2 on page 357 for the care of ground ladders.

MAINTENANCE, CLEANING, AND INSPECTION

Firefighter's Handbook, pages 358-359

Time: 10 minutes

Key Points

· With high levels of heat, overloading, and general rough handling, fire service ladders experience abuse that warrants special inspection attention.

· NFPA Standard 1931 set out the standards to which fire service ladders must conform.

· Any ladder that needs repair should be immediately taken out of service.

· Trained ladder repair technicians should perform any work beyond general maintenance.

· Detailed maintenance records need to be kept to confirm that the required inspections are being performed.

Cleaning Ladders

· Dirt and caustic substances can also act as an abrasive, causing accelerated wear of moving parts.

· During the cleaning process, closer inspection of the ladder will occur as opposed to a general overview inspection.

· Manufacturers' recommendations should be consulted for the proper choice of a cleaning agent for use with ladder material.

LADDER SAFETY

Firefighter's Handbook, page 359

Time: 15 minutes
Key Points

· Ladder safety in most cases is equated with common sense.

· Overreaching, overbalancing, or overloading ladder limits are the most common causes of ladder-related injuries through general use.

· Ladder placement is a critical element.

· Placing a ladder in front of a lower-floor window or door is not a good practice at any time.

· The use of the correct ladder is important.

· Despite their construction material, all ladders are electrical conductors. 

· Overhead wires must always be suspected of being live and improperly insulated.

· When moving on a ladder, always keep at least three limbs in contact with the ladder.

· A ladder should always be butted at the bottom by another firefighter.

· Whenever the job requires reaching and working off a ladder, the firefighter should be secured to the ladder with a safety belt or leg lock.

LADDER USES

Firefighter's Handbook, pages 359-360

Time: 15 minutes
Key Points

· Used primarily for climbing, ladders can also be used as a shoring tool, a fence, a means to hold back loose debris, and a chute to channel water with a tarp.

· A ladder can provide a path to an otherwise inaccessible opening or height.

· A ladder can be used to descend into an opening or as a bridge between two points at the same level.

· The use of a ladder for rescue is probably its most recognizable use at a fire scene.

· A roof or hook ladder will provide footing stability to a firefighter working on a sloped roof.

· A firefighter can use the ladder for ventilation, using a tool to remove glass from an elevated position.

· The ladder itself can be used as the tool that takes out the glass.

· A ladder can be used to support weight over a weakened floor or afford stable footage over a collapsed stairway.

· When bridging, a bedded extension ladder is the safest to use.

· When bridging, the portion of the ladder that rests should be one-half of the distance spanned.

· The application of water from an exterior location off a ground ladder may be employed when no other approach to the fire is available.

· Apparatus-mounted appliances in the form of tower ladders, ladder pipes, or deck guns might be unable to be positioned for remote position water application.

· A ladder can serve as an exterior work platform.

LADDER SELECTION

Firefighter's Handbook, pages 360-362

Time: 15 minutes

Key Points

· Once a general tactical plan is formulated, ladder selection can take place.

· When being used as an access path to a fire or search area, the ladder must be left in place.

· Some of the considerations that generally need to be entertained are as follows:

· Ground conditions.

· Height needed.

· Purpose.

· Slope of ground.

· Accessibility of location.

· Available personnel.

· Overhead considerations.

· Raising space considerations.

· Stability.

· There are many ways to raise a ladder. However, a standard should be established so that all firefighters can work together without any difficulties.

Butt Section

· If the butt or heel of the ladder will be placed on flat ground, there generally will not be a problem deploying a ladder.

· The point where the butt is positioned should be directly under the target with an appropriate distance from the wall.

· When transporting a ladder, the heel or butt should be carried in the direction of the target.

Fly Section

· The tip of the fly dictates how the ladder will be used and where it will be placed.

· There are several specific locations where the placement of the tip will be important and contribute to the success of the operation and achievement of the goals.

· If the ladder will be used for access or escape, the tip should not extend into the window frame.

· The ladder can also be placed to either side of the window with the tip at the top of the window frame.

· When placed for access to a roof, the tip should extend above the roof approximately five rungs.

· The extended tip affords a handhold that can be used while dismounting the ladder.

· The tip will be visible to any roof occupants that need to find it, especially if it is an escape route.

· The upper rungs of the ladder might be needed as a tie-off point for a rope if one is needed and the roof structures offer no alternatives.

· If the ladder tip is on the fire escape itself, the tip should be level with or below the upper rail.

· If the ladder tip can be placed against a wall adjoining the fire escape, it should be several rungs above the fire escape rail.

· When placing a ladder on a fire escape for victim removal, the first ladder is placed opposite the drop ladder.

· The second ladder is placed on the same side as the drop ladder on the floor above.

RAISING SKILLS: CONCEPTS

Firefighter's Handbook, pages 362-363

Time: 20 minutes

Key Points

· Several considerations must be weighed when raising a ladder.

· The heel or foot of the ladder must be a certain distance from the building for stability.

· Ideally, the climbing angle that is safest is about 75 degrees.

· The distance between the ground and the point of contact with the structure is called the working length.

· To determine the proper distance, a firefighter will stand with the toes against the foot of the beams and with arms outstretched.

· Reach for a rung at about shoulder height. If you can grasp the rung, the angle is within a range that is acceptable.

· The number of firefighters needed to raise the ladder will vary.

· While there is no one correct way to raise a ladder, it is very important that every firefighter from the same department use the same method.

Two-Person Raise

· The average ladder used at a fire is in the 18- to 35-foot range.

· Any extension ladder over 35 feet will usually require three persons to raise.

One-Person Raise

· Working alone is rare and generally prohibited by NFPA.

· It is possible for a ladder to be raised by one person while another is at the location but unable to assist.

· Under normal raising conditions, one firefighter will secure the pivot of the foot or butt, while the other raises the tip section.

BEAM AND RUNG RAISES: CONCEPTS

Firefighter's Handbook, pages 363-364

Time: 15 minutes
Key Points

· There are two methods of raising a ladder to the vertical position.

· Using the rung raise, firefighters raising the ladder bring the ladder up using the rungs in a hand-over-hand motion.

· The beam raise uses the beam of the ladder as raising points.

· The foot of the pivot firefighter plants the lower beam butt, and the lower beams are used to lift the ladder off the ground.

SPECIAL USES

Firefighter's Handbook, pages 364-367

Time: 30 minutes
Key Points

· Ladders can be used as tools or as a portable stairway as long as their integrity is not compromised.

Removal of Numerous Victims

· The usual method of removing a victim is to raise the ladder, ascend and secure the victim onto the ladder, and then descend, escorting the victim.

· A method to "keep the flow going" is to place two or more ladders at the escape point.

· One ladder is used by the firefighters strictly to ascend, and the others are used to descend, escorting a victim.

· The one "supply" ladder can service many escape ladders.

Chute with a Tarp

· A ladder with a tarp draped over it can be used as a makeshift water chute to direct water coming through the ceiling out a window.

Over a Fence

· Two short ladders tied together at the tip in an A-frame format can be used to climb over a fence.

Elevated Hose Streams

· In some situations, you may not be able to use a master stream, so a handline off a portable ground ladder was used.

· The firefighter and hose must be secured to the ladder, and the ladder must be stabilized.

Portable Pool

· Three or four ladders tied together to form a crib can be used with a tarp and filled with water, either for firefighting use or to capture runoff.

Barrier

· A ladder mounted and tied off to secure objects can be used as a makeshift fence in cases where barrier tape will not suffice.

· The ladder barrier will offer a positive visual as well as a physical mechanism to prevent pedestrians from passing.

Support of Falling Sign

· A dangling sign or cornice that needs to be supported across a span beyond the capability of a rope can be supported by a ladder of the same span.

· Tie off each end to secure objects only as an emergency structural stabilizer.

Forcible Entry

· Straight ladders can be used as a forcible entry method on doors that are recessed in glass alcoves, such as in shopping malls.

· Firefighters shoulder the ladder, place the butt end on the door at the locking device location, and exert pressure.

Hoist Point

· Tied off at the tip and at the base into an A-frame configuration, a set of ladders can be used as an emergency hoist point if a pulley and rope are available.

· Special care should be used to make sure the ladder weight limits are not exceeded.

Ventilation Fan Supports

· A short ladder spanning an opening, such as a cellar or a hole made in a floor, can support a ventilation fan or blower.

· The fan can be hung off the ladder, placed in front of the opening, and operated from an exterior location.

SAFETY

Firefighter's Handbook, pages 367-368

Time: 20 minutes

Key Points

Electrical Lines

· Overhead electrical wires are always a hazard.

· It is not only the overhead wires that could be the danger.

· When the ladder is placed against an energized building feature, the ladder could become the electricity's best path to ground.

· Ladder safety goes beyond overhead complications.

The Climbing Path

· The climbing path is an imaginary path that a firefighter will be taking while climbing a ladder.

· The entire climbing path must also be unobstructed.

· The space a breathing apparatus cylinder will occupy must also be accounted for when estimating the space needed for the climbing path.

Overhead Obstructions

· Many overhead obstructions besides electrical wires are all potential injury producers.

· Before raising a ladder, the path the ladder will be raised must be visualized.

Uneven Ground

· An assurance that the ladder will be stable must be confirmed before raising.

· The longer the ladder, the more a lateral lean will be exaggerated.

Ladder Load

· The number of people permitted on a ladder at one time will vary.

· The load limits of a ladder should be understood, known, and not exceeded.

Working Off a Ladder

· When working off a ladder, it is important that the firefighter be secured to the ladder.

· Ladder belts or safety harnesses have the ability to hook into a rung.

· A leg lock can also be used to lock into the ladder.

MISCELLANEOUS POINTS OF INFORMATION

Firefighter's Handbook, pages 368-372

Time: 15 minutes

Key Points

Ladder Storage

· Ladders should be stored on a flat surface with the ladder turned on its beam or flat on both beams.

· A ladder that is continuously hung on its upper beam and constantly slid on and off along a hanger could develop wear spots and weak points at those locations on the beam.

Apparatus Ladder Storage

· Under ideal conditions, ladders should be stored under cover in compartments.

· Ladders that are stored in hangers must be routinely inspected for weak spots and the effects of inclement weather on them.

Ladder Apparatus Parking

· Most new ladder apparatus have ladder storage compartments that unload at the rear of the apparatus.

· When parking the ladder apparatus, the ladder apparatus driver should place the apparatus at an angle to the fire building.

· All department apparatus drivers should be made aware of parking considerations for all apparatus on the fireground so as not to hinder any task accomplishment.

Ladder Painting

· Ladders should never be painted as a means of maintenance, especially wooden ladders.

· Small areas of ladders should be painted for identification, visibility, and quick reference.

Certification and Testing Procedures

· NFPA Standard 1931 outlines specific procedures for testing and certification.

LADDER SKILLS

Firefighter's Handbook, pages 372-385

Time: 15 minutes
Key Points

· Several skills are used for carrying ladders.

· The suitcase carry and shoulder carry are primarily used as a short carry maneuver.

· The three-person flat carry is a useful technique when a great disparity exists in the height of firefighters.

· A single firefighter can carry a small ladder individually as a shoulder carry.

· Firefighters should know how to raise a ladder using the beam and rung raise.

· When mounting or dismounting a ladder, at least three limbs should always be in contact with either the ladder or an access point.

· Firefighters need to be able to properly dismount and mount a ladder at a window.

· Firefighters need to be able to deploy and engage the hooks on a roof ladder.

SKILL PRACTICE

Time: 3 hours

Students need to be able to perform the following ladder skills:

· Ladder Carries

· Ladder Raises

· Carrying Tools on Ladders

· Mounting and Dismounting

· Deploying Roof Ladders

1.
Have instructors demonstrate the various ladder skills.

2.
Break students into teams if not already done.

3.
Ladder skills work well if skills are divided into stations.

4.
Each assistant instructor should have a set of skills for students to practice.

5.
Have teams rotate to each station.

6.
Use the Candidate's Progress Log, Section C, Part B, of the instructor's manual to track students' skill completion.

WARNING: The use of ladders can be very dangerous. Close supervision is required to avoid an injury. Some students may be afraid of heights and may take a while to gain confidence in performing ladder skills.

WRAP-UP

Time: 10 minutes

Key Points

· Ladders have many applications for use on the fireground.

· The different types of ladders, from aerials and tower ladders to portable ground ladders, are designed for specific uses.

· New designs are always being developed.

· From climbing to bridging and from hoisting to shoring, ladders have many uses that can provide a superior application when used with judicious common sense.

· Maintenance duties, inspection, and documenting results all have a place where safety is the underlying motive and overlying concern.

Assignment

· Read Chapter 15 in Firefighter's Handbook, pages 388-426

· Optional: Complete Firefighter's Handbook Workbook, Chapter 15

Instructor Preparation

PowerPoint Presentation--Chapter 15

Transparency masters--Chapter 15

Overhead projector, slide projector, or LCD display

Additional instructors, ropes, and assorted tools will be needed for the skills practice in the next lesson

