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OCCUPANT PROTECTION SYSTEMS

Upon successfully completing this session, the participants will be able to:

• Identify the different components of a restraint system;

• Describe the components of seat belts and their proper use;

• Describe Supplemental Restraint Systems;

• Identify the Four Step Process defined by NHTSA;

• Determine errors in the use of occupant protection systems;

• Explain the potential for injury presented by occupant protection systems,

including use, non-use and incorrect use;

• Describe Crash Investigation Techniques; and

• Describe why reporting occupant protection usage is important.

CONTENT SEGMENTS

A. System Components

B. How Restraints Prevent Injury

C. Parts of a Seat Belt

D. Supplemental Restraint Systems (SRS) and Their Function

E. Child Restraint Systems

F. Occupant Protection Systems after a Crash

G. Documenting Occupant Protection Usage

OCCUPANT PROTECTION SYSTEMS

MODULE 3 – PLEASE HAVE CHILD PASSENGER SAFETY TECHNICIAN AVAILABLE FOR THIS MODULE!
OCCUPANT PROTECTION SYSTEMS

Slide 1: Title

Instructor Note: Instructor may, at their own discretion, use visual aids from actual vehicles.

Slides 2: 40 Years of Highway Safety

Instructor Note: Describe the evolution of traffic safety initiatives and equipment.

Examples include the formation of NHTSA (National Highway Traffic Safety Administration) in 1966, mandated seat belts, child seat requirements, air bags (SRS), etc.
Slide 3: System Components

Instructor Note: The basic components of occupant protection systems. Each area will be covered in the module in additional detail.

A. System Components

• Seat Belts

• Supplemental Restraint Systems (Air Bags)

• Child Restraints

B. How Restraints Prevent Injury

Slide 4: Five ways restraints prevent injury

Instructor Note: Correlate to Officer Risk – In the same way body armor assists in dispersing energy; seat belts perform the same function in a crash. The seat belt also keeps the officer/deputy/trooper in the correct driving position during high-speed or pursuit driving.
• Prevent Ejection

People thrown from a vehicle are four times more likely to be killed than those who remain inside.

Ejected occupants are also 14 times more likely to sustain cervical spine injury than those who remain within the vehicle.
• Contact the Body at the Strongest Parts of Its Structure

For an adult, these parts are the hips and shoulders.
• Spread Forces Over a Wide Area of the Body Putting Less Stress on Any

One Part

A lap and shoulder belt spreads the force across a large area of the body.

Body armor assists with spreading crash forces.
• Allow the Body to Slowly Ride Down the Crash

A quick change in speed is what causes injury.

Seat belts are designed to help slow down the body in a crash.
• Protect the Head and Spinal Cord

A shoulder belt helps to keep the head and upper body away from the

hard interior surfaces of the vehicle. Correct fit is very important.
Instructor Note: If you do not know the answer to any questions that may be asked, refer participants to the resource section at the end of this manual.

C. Parts of a Seat Belt

Slide 5: Parts of a Seat Belt

Instructor Note: The information is provided to the class to understand that there are components of a seat belt that serve different purposes. Not all components are the same

(e.g., retractors), but the parts indicated are present in all/most modern seat belt systems.

Buckle: the receptacle that comes out from the “bight” in the back of the seat, a slot in the seat cushion, or from the side. The latch plate inserts into the buckle.

Webbing: The fabric of the belt, which secures the occupant to the vehicle during a crash and extends the time that the deceleration forces are experienced by the occupant, allowing the occupant to “ride down” the crash.

Latch plate: The metal “tongue” attached to one side of the webbing.
Retractor: During a crash or rapid deceleration, the seat belt retractor "locks" the seat belt webbing and holds the occupant in place. The retractor is typically mounted above and behind the occupant on the body structure of the vehicle, or in the seat.
Anchor points: Where the belt is attached to the vehicle frame or to the seat itself.
Slide 6: Proper Use of a Seat Belt

Proper Use of a Seat Belt

The slide depicts the correct use of a standard seat belt (lap/shoulder belt). The photograph shows the proper placement of a seat belt. The belt goes across the strongest part of the body. Across the hips and shoulders.  (Remember, belts to bones.)
Maintain good posture. The lap belt should fit snug and low over the upper thighs. If it rides up on the abdomen, it could cause serious injuries in a crash. Children should sit straight against the seat back. Shoulder belts should fit snugly across the chest.
D. Supplemental Restraint Systems (SRS) and Their Function

Slide 7: SRS at a Glance

Instructor Note: SRS are required in vehicles manufactured after 1998. Older vehicles do not have to be retro-fitted.  Common term used is Air Bag, Supplemental restraint system to seat belt. Seat belts should be used in conjunction with air bags.

Air bags are required in vehicles manufactured after 1998 for cars, and 1999 for trucks.

Air bags can be located in as many as 10 locations in a vehicle.
Slide 8: Supplemental Restraint Systems

Instructor Note: Supplemental Restraint Systems (SRS) support seat belts, and do not

replace their use. Commonly described as “air bags.”

Slides 9 - 10: Air Bags – Play the two videos
The Police Vehicle and Its Equipment

Slides 11 - 12: Keep Your Office Safe

Instructor Note: Explain to students that your cruiser is your office. Anything that is installed or placed in your vehicle could become a projectile object in a crash.
· Hazards exist in your patrol vehicles. What are examples of items that can result in injuries due to your placement of equipment, size, and weight? 
Keep in mind unsecured items, such as flashlights, briefcases, ticket books, etc.

A police vehicle contains a lot of equipment that is not found in a passenger vehicle.

• Computer

• Radios

• Spotlights

• Shotgun

• Protective cages

• Radar

• Briefcase

• Unbelted partner

Loose equipment must be secured so that it can’t become a “missile” flying around the car in a crash or a sudden stop. Sometimes this equipment disrupts the functioning of the vehicle’s safety features. For example, air bag deployment.

Instructor Note: Ways to get around the air bag deployment area and equipment installation issues are to:

1) Consider bucket seats that will provide extra space for equipment;

2) Ask manufacturers to produce smaller equipment; and

3) Consider asking the manufacturer for a greater variety of installation devices and mounting configurations.

An example of what can happen in an equipped cruiser.

Instructor Note: In West Virginia, two officers were clearing a call. They had determined that the “man with a gun” call was unfounded and they were leaving a multi-level parking facility. Neither officer had buckled up.  The driver ran into a steel support pole at the exit of the garage. He was going 9 mph.
The passenger was thrown into the window and struck the bridge of her nose on the in-car video camera mounted just to the right of the rear-view mirror. Her injury required reconstructive surgery. She is suing the video camera installer and the video camera manufacturer. Had she been wearing a seat belt she wouldn’t have been injured.
You might consider taking this information back to your vehicle maintenance representative. They may find it useful as they install equipment.

E. Child Restraint Systems

To properly enforce occupant protection laws, you must have some understanding of the systems – including child restraints – and how they work. Our discussion today will not qualify you as a Certified Child Passenger Safety (CPS) technician, but will give you basic information you can share with parents and caregivers. We’ll also provide contact information for someone locally who can provide technical education and answer your questions.

Child restraint systems work with a vehicle’s seat belt system or LATCH
(Lower Anchors and Tethers for CHildren). They prevent ejection and contact with roads, trees, other vehicles, etc. They distribute forces to the strongest parts of the skeleton (the hips, back and shoulders) and spread crash forces over a broad area of the body, thereby reducing forces on any particular component. Child restraint systems provide a "ride-down" benefit.

They protect the head, neck, and spinal cord by preventing contact with hard surfaces inside the vehicle, and with other occupants. Child restraint systems must be firmly attached to the vehicle and the child must be properly secured in the child restraint system. It is critical that the child safety seat be used correctly.

Because there are so many different child restraint/belt system configurations, it is critical that parents/caregivers read the manufacturer’s instructions and vehicle owner’s manual.
Slide 13: Child Restraints

Instructor Note: The nomenclature for the four steps comes from NHTSA. These restraints are described in the following slides.

No props are needed.

Types of Restraints for Children

Slide 14: Rear-Facing Seats

Instructor Note: Description is in concert with NHTSA’s Four-Step Process. The four steps defined by NHTSA are the standard for describing restraint systems. Remind the class that there can be different terminology for the same concepts. Reinforce the use of the NHTSA descriptions and definitions.

• Rear-Facing-Only Restraints

• Keep infants rear-facing at all times until at least one year and at least 20 pounds.

Slide 15: Proper Use of Rear-Facing Seats

Children are safest when properly restrained in the back seat. The harness chest clip should be correctly positioned at the child’s mid-chest or armpit level. This keeps the shoulder straps in the correct position. Harness straps should be snug and straight. Rear-facing harness straps should be positioned at, or slightly below, the child’s shoulders.

THE CORRECT ANGLE – Used with a detachable base, this rear-facing infant seat is positioned at approximately a 45-degree angle (check the manufacturer’s recommendation for the correct angle).
Slide 16: Forward-Facing Seats

Instructor Note: Maintain location in the back seat of the vehicle for safety.
Slide 17: Correct Use of Forward-Facing Seats

Forward-Facing Seats

Harness straps on forward-facing restraints should be positioned at, or slightly above, the child’s shoulders. Harness straps should be snug and straight. Harness chest clip should be positioned at the child’s mid-chest or armpit area.
Slide 18: Booster Seats

Instructor Note: Emphasize importance of boosters. The importance of boosters is often overlooked by officers on the road and should be reinforced as critical to keeping a child in the correct position in relation to the belt.
• Boosters (Belt Positioning Booster [BPB], Backless, High-Back)

Slide 19: Proper Use of Booster Seats

Belt-Positioning Booster Seats

Raise them up. A booster seat is used to correctly position the child in a vehicle lap/shoulder belt. Booster seats correctly position the lap belt across the child’s upper thighs and the shoulder belt across the chest. High-back and no-back booster seats are for children who have outgrown child safety seats, and are not large enough for the vehicle belt system. Children should use a belt positioning booster seat until they are at least 8 years old or 4’9” tall. Always use the lap/shoulder belt combination with a belt-positioning booster. Never use a lap belt only.

A system may not fit properly on children who cannot sit all the way back against the vehicle seat with knees bent comfortably over the edge of the vehicle seat.
Slide 20: Seat Belts

Instructor Note: Children should remain in the back seat.
Slide 21: Proper Use of Seat Belts

Instructor Note: Point out the position of the lap belt across the hips, the shoulder belt

properly positioned; child is the appropriate size for the seat.
Slides 22: What do you see in the vehicle?

Instructor Note: Officers have a limited amount of time at roadside to evaluate occupant protection equipment use before determining what action to take.  Understanding State statutes regarding child occupant protection requirements will assist with evaluating and taking appropriate corrective steps.
Distribute handouts and discuss. Emphasize that if officer is not a CPS technician, at a minimum, officer should have information such as local inspection stations, local technicians or Web sites that contain CPS information.

• Is there a baby or small child in the car?

• Is there a child restraint?

• Is there a child in the car seat?

• Is the seat facing forward or rearward?

• Is the seat in the recline or upright position?

• Can I see a child seat harness system?

• Can I see a retainer clip across the child’s chest?

• Can I see the seat belt? Is it securing the CSS?
Slide 23: Belt Use Exercise – What’s Wrong

with this Picture?

Instructor Note: Have class participants take a few minutes to identify misuse. The instructor will lead a discussion on the misuse overhead and record list on board or flip chart.

Slide 24: Belt Use Exercise – Image 1

Instructor Note: Misuse: harness clip too low, should be placed at armpit level. Harness 
strap not correctly placed on shoulder. Both straps should be over the shoulders.
Slide 25: Belt Use Exercise – Image 2

Instructor Note: Misuse of Safety Belt – double buckling. Should always be One safety belt per rider.
Slides 26: Belt Use Exercise – Image 3

Instructor Note: Misuse: lap belt too high on abdomen and shoulder belt improperly placed under the arm. Shoulder belt should rest on the shoulder and across the chest; lap belt should rest on the upper legs or hips.
Slide 27: Indicators of Belt Use in Crashes

Instructor Note: If you are unable to make a judgment on any injuries, make sure you consult an accident investigator within your agency. Follow departmental policies and State guidelines. Make EMS/Medical responders aware of any potential injuries.
Individual slides depict marks made from webbing, scratches inconsistent with normal use on latches, and distortion of webbing as a result of crash.

Slide 28: Indicators of Belt Use in Crashes

Instructor Note: Marks in the red box indicate friction between the belt and plastic component as a result of use/impact.

Slide 29: Indicators of Belt Use in Crashes

Instructor Note: The scratches in the red box indicate abnormal movement of the latch as a result of a crash.
Slide 30: Indicators of Belt Use in Crashes

Instructor Note: The stretched portion of the webbing on the belt indicates tension placed on it as a result of a crash.

Slide 31: Indicators of Belt Use - Injuries

Instructor Note: Injuries or the lack of injuries can be indicators of belt use. Officers should be judicious in assessing information at the scene and follow established departmental procedures when making enforcement decisions.

F. Occupant Protection Systems After a Crash

Slide 32: Occupant Protection Systems after a Crash

Instructor Note: Discuss the impact of physics on restraint devices (e.g., belt webbing,

latch plates, buckles, etc.). Replacement is often indicated after a crash. Ensure manufacturer’s recommendations are followed.

Slide 33: Child Restraints After a Crash

Instructor Note: Remind participants that information on Child Restraint Systems can be found at www.nhtsa.gov.

G. Documenting Occupant Protection Usage

Slide 34: Reporting

Instructor Note: Bullets one and two talk about crash investigation. Knowledge of occupant protection systems use or non-use in a crash can be very useful evidence. Bullet three talks about collecting and acting on data.
Instructor Note: Stress the importance of accurate reporting of seat belt usage to eliminate false impressions of injuries sustained in motor vehicle crashes.  It is important to report seat belt usage on crash report forms for a variety of reasons – some of which are to get an accurate report for investigative purposes. If the vehicle was involved in a serious crash and the operator claimed he/she was seat belted, yet the evidence shows that there was a spider web crack in the windshield and the injuries were consistent with an unbelted driver. Accurate reporting will give a more consistent belt use.

Instructor Note: Why it is important to identify seat belt usage. Have a 10-

15 minute discussion and write responses on flipchart.

Slide 35: Module Wrap-Up

Instructor Note: In addition to children in car seats and booster seats, correct use of seat belts can prevent injury in a crash.
Slide 36: End of Module Three
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