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PREFACE

On October 21, 2008, the National Highway Traffic Safety Administration (NHTSA)
issued a final rule to upgrade Federal Vehicle Motor Safety Standard No. 222, “School
bus passenger seating and crash protection.” The final rule sets forth new performance
requirements for school buses with a gross vehicle weight rating (GVWR) of 4,536
kilograms (10,000 pounds) or less to have lap/shoulder belts instead of the lap belts as
currently required and, for larger school buses with a GVWR greater than 4,536,
provisions for each State or local jurisdiction to voluntarily install seat belts. These
requirements become effective to buses manufactured after October 21, 2011. The
final rule also adds changes to the school bus safety requirements by raising the height
of seat backs from 508 mm (20 inches) to 610mm (24 inches) on all new school buses
and requiring a self-latching mechanism on seat bottom cushions that are designed to
flip up or be removable without tools for school buses manufactured on or after October
21, 2009.

This test procedure addresses the seat back height and latching requirements which
become effective on October 21, 2009 and applies to buses manufactured on that date
and until October 21, 2011. A subsequent test procedure will be issued to address the
additional requirements which become effective to school buses manufactured on or
after October 21, 2011. For buses manufactured prior to October 21, 2009, the
previous test procedure, TP-222-03, is applicable.



PURPOSE AND APPLICATION

This document is a laboratory test procedure provided by the National Highway Traffic Safety
Administration (NHTSA), Office of Vehicle Safety Compliance (OVSC) for the purpose of
presenting guidelines for a uniform testing data and information recording format, and
providing suggestions for the use of specific equipment and procedures for contracted testing
laboratories. The data correspond to specific requirements of the Federal Motor Vehicle
Safety Standard(s) (FMVSS). The OVSC test procedures include requirements that are
general in scope to provide flexibility for contracted laboratories to perform compliance testing
and are not intended to limit or restrain a contractor from developing or utilizing any testing
techniques or equipment which will assist in procuring the required compliance test data.
These test procedures do not constitute an endorsement or recommendation for use of any
particular product or testing method.

Prior to conducting compliance testing, contracted laboratories are required to submit a
detailed test procedure to the Contracting Officer's Technical Representative (COTR) to
demonstrate concurrence with the OVSC laboratory test procedure and the applicable FMVSS.
If any contractor views any part of an OVSC laboratory test procedure to be in conflict with a
FMVSS or observes deficiencies in a laboratory test procedure, the contractor is required to
advise the COTR and resolve the discrepancy prior to the start of compliance testing or as
soon as practicable. The contractor’s test procedure must include a step-by-step description
of the methodology and detailed check-off sheets. Detailed check-off sheets shall also be
provided for the testing instrumentation including a complete listing of the test equipment with
make and model numbers. The list of test equipment shall include instrument accuracy and
calibration dates. All equipment shall be calibrated in accordance with the manufacturer’s
instructions. There shall be no contradictions between the laboratory test procedure and the
contractor’s in-house test procedure. Written approval of the in-house test procedures shall be
obtained from the COTR before initiating the compliance test program.

NOTE: The OVSC Laboratory Test Procedures, prepared for the limited purpose of use by
independent laboratories under contract to conduct compliance tests for the OVSC, are not
rules, regulations or NHTSA interpretations regarding the meaning of a FMVSS. The
laboratory test procedures are not intended to limit the requirements of the applicable
FMVSS(s). In some cases, the OVSC laboratory test procedures do not include all of the
various FMVSS minimum performance requirements. Recognizing applicable test tolerances,
the laboratory test procedures may specify test conditions that are less severe than the
minimum requirements of the standard. In addition, the laboratory test procedures may be
modified by the OVSC at any time without notice, and the COTR may direct or authorize
contractors to deviate from these procedures, as long as the tests are performed in a manner
consistent with the standard itself and within the scope of the contract. Laboratory test
procedures may not be relied upon to create any right or benefit in any person. Therefore,
compliance of a vehicle or item of motor vehicle equipment is not necessarily guaranteed if the
manufacturer limits its certification tests to those described in the OVSC laboratory test
procedures.



GENERAL REQUIREMENTS

Federal Motor Vehicle Safety Standard (FMVSS) No. 222 establishes occupant protection
requirements for school bus passenger seating and restraining barriers. The purpose of this
standard is to reduce the number of deaths and the severity of injuries that result from the
impact of school bus occupants against structures within the vehicle during crashes and
sudden driving maneuvers.

Standard 222 applies to school buses in two separate classes:
Class 1. Vehicles with a gross vehicle weight rating of more than 4,536 kilograms, kg.

Class 2. Vehicles with a gross vehicle rating of 4,536 kg or less.

REQUIREMENTS
Class 1. All requirements under S5(a) of FMVSS 222.
NOTE:

When a wheelchair location is positioned in front of a seat on a Class 1 school
bus, a restraining barrier must be provided between the seat and the wheelchair
location, in order to compartmentalize the passengers in the seat.

Class 2. All requirements under S5(b) of FMVSS 222. The requirements under S5(b)
specify that these vehicles must also meet the requirements of FMVSSs 208,
209, and 210 as they apply to multipurpose passenger vehicles. The
requirements of standards 208 and 210 shall be met at all seating positions in a
bench seat as determined per S4.1. Class 2 vehicles must also meet all the
requirements under S5 of FMVSS 222 except:
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GENERAL REQUIREMENTS....Continued

S5.2 Restraining Barrier

S5.2.1 Barrier Seat Separation

S5.2.2 Barrier Position and Rear Surface Area
S5.2.3 Barrier Performance Forward

METRIC SYSTEM OF MEASUREMENT

Section 5164 of the Omnibus Trade and Competitiveness Act (Pub. L. 100-418) establishes
that the metric system of measurement is the preferred system of weights and measures for
trade and commerce in the United States. Executive order 12770 directs Federal agencies to
comply with the Act by converting regulatory standards to the metric system after September
30, 1992. In a final rule published on March 15, 1990 (60 FR 13639), NHTSA completed the
first phase of metrication, converting English measurements in several regulatory standards to
the metric system. Since then, metrication has been applied to other regulatory standards (63
FR 28912).

Accordingly, the OVSC laboratory test procedures include revisions to comply with
governmental directives in using the metric system. Regulatory standards converted to metric
units are required to use metric measurements in the test procedures, whereas standards
using English units are allowed to use English measurements or to use English measurements
in combination with metric equivalents in parentheses. For any testing equipment that is not
available for direct measurement in metric units, the test laboratory shall calculate the exact
metric equivalent by means of a conversion factor carried out to at least five significant digits
before rounding consistent with the specified metric requirement.

All final compliance test reports are required to include metric measurements for standards
using metrication.

NOTE: The methodology for rounding measurement in the test reports shall be made in
accordance with ASTM E29-06b, “Standard Practice for Using Significant Digits in Test Data to
Determine Conformance with Specifications.”

SECURITY

The contractor shall provide appropriate security measures to protect the OVSC test vehicles
and Government Furnished Property (GFP) from unauthorized personnel during the entire
compliance testing program. The contractor is financially responsible for any acts of theft
and/or vandalism which occur during the storage of test vehicles and GFP. Any security
problems which arise shall be reported by telephone to the Industrial Property Manager (IPM),
Office of Acquisition Management, within two working days after the incident. A letter
containing specific details of the security problem shall be sent to the IPM (with copy to the
COTR) within 48 hours.



SECURITY....Continued

The contractor shall protect and segregate the data that evolves from compliance testing
before and after each vehicle test. No information concerning the vehicle safety compliance
testing program shall be released to anyone except the COTR, unless specifically authorized
by the COTR or the COTR's Division Chief.

NOTE: No individuals, other than contractor personnel directly involved in the compliance
testing program or OVSC personnel, shall be allowed to witness any vehicle or equipment item
compliance test or test dummy calibration unless specifically authorized by the COTR.

GOOD HOUSEKEEPING

Contractors shall maintain the entire vehicle compliance testing area, fixtures and
instrumentation in a neat, clean and painted condition with test instruments arranged in an
orderly manner consistent with good test laboratory housekeeping practices.

TEST SCHEDULING AND MONITORING

The contractor shall submit a test schedule to the COTR prior to conducting the first
compliance test. Tests shall be completed at intervals as required in the contract. If not
specified, the first test shall be conducted within 6 weeks after receiving the first delivered unit.
Subsequent tests shall be completed in no longer that 1 week intervals unless otherwise
specified by the COTR.

Scheduling of tests shall be adjusted to permit vehicles (or equipment, whichever applies) to
be tested to other FMVSSs as may be required by the OVSC. All compliance testing shall be
coordinated with the COTR in order to allow monitoring by the COTR and/or other OVSC
personnel if desired. The contractor shall submit a monthly test status report and a vehicle
status report (if applicable) to the COTR. The vehicle status report shall be submitted until all
vehicles are disposed of. The status report forms are provided in the forms section.

TEST DATA DISPOSITION

The Contractor shall make all preliminary compliance test data available to the COTR on
location within 30 minutes after the test. Final test data, including digital printouts and
computer generated plots (if applicable), shall be available to the COTR in accordance with the
contract schedule or if not specified within two working days. Additionally, the Contractor shall
analyze the preliminary test results as directed by the COTR.

All backup data sheets, strip charts, recordings, plots, technicians’ notes, etc., shall be either
sent to the COTR or destroyed at the conclusion of each delivery order, purchase order, etc.

The contractor shall protect and segregate the data that evolves from compliance testing
before and after each test.



TEST DATA DISPOSITION....Continued
TEST DATA LOSS
A. INVALID TEST DESCRIPTION

An invalid compliance test is one, which does not conform precisely to all
requirements/specifications of the OVSC Laboratory Test Procedure and Statement of Work
applicable to the test.

B. INVALID TEST NOTIFICATION

The Contractor shall notify NHTSA of any test not meeting all requirements/specifications of
the OVSC Laboratory Test Procedure and Statement of Work applicable to the test, by
telephone, within 24 hours of the test and send written notice to the COTR within 48 hours or
the test completion.

C. RETEST NOTIFICATION

The Contracting Officer of NHTSA is the only NHTSA official authorized to notify the
Contractor that a retest is required. The retest shall be completed within 2 weeks after receipt
of natification by the Contracting Officer that a retest is required.

D. WAIVER OF RETEST

NHTSA, in its sole discretion, reserves the right to waive the retest requirement. This provision
shall not constitute a basis for dispute over the NHTSA's waiving or not waiving any
requirement.

E. TEST VEHICLE

NHTSA shall furnish only one vehicle for each test ordered. The Contractor shall furnish the
test vehicle required for the retest. The retest vehicle shall be equipped as the original vehicle.
The original vehicle used in the invalid test shall remain the property of NHTSA, and the retest
vehicle shall remain the property of the Contractor. The Contractor shall retain the retest
vehicle for a period not exceeding 180 days if it fails the test. If the retest vehicle passes the
test, the Contractor may dispose of it upon notification from the COTR that the test report has
been accepted.

F. TEST REPORT

No test report is required for any test that is determined to be invalid unless NHTSA
specifically decides, in writing, to require the Contractor to submit such report. The test data
from the invalid test must be safeguarded until the data from the retest has been accepted by
the COTR. The report and other required deliverables for the retest vehicle are required to be
submitted to the COTR within 3 weeks after completion of the retest.



TEST DATA DISPOSITION....Continued
G. DEFAULT

The Contractor is subject to the default and subsequent reprocurement costs for nondelivery of
valid or conforming test (pursuant to the Termination For Default clause in the contract).

H. NHTSA'S RIGHTS

None of the requirements herein stated shall diminish or modify the rights of NHTSA to
determine that any test submitted by the Contractor does not conform precisely to all
requirements/specifications of the OVSC Laboratory Test Procedure and Statement of Work
applicable to the test.

GOVERNMENT FURNISHED PROPERTY (GFP)

A. ACCEPTANCE OF VEHICLE

The Contractor has the responsibility of accepting the test vehicle from either a dealer or a
vehicle transporter. In both instances, the contractor acts in the OVSC's behalf when signing
an acceptance of the test vehicle. If the vehicle is delivered by a dealer, the contractor must
check to verify the following:

1. Tires and wheel rims are new and the same as listed.

2. There are no dents or other interior or exterior flaws in the vehicle body.

3. The vehicle has been properly prepared and is in running condition.

4. An owner's manual, warranty document, consumer information, and extra set of keys are
included with the vehicle.

5. Proper fuel filler cap is supplied on the test vehicle.

6. Spare tire, jack, lug wrench and tool kit (if applicable) is included with the vehicle.

7. The VIN (vehicle identification number) on the vehicle matches that supplied by the COTR.
8. Seats and, if applicable, restraining barriers are not deformed.

9. The vehicle is equipped as specified by the COTR.

A Vehicle Condition form will be supplied to the Contractor by the COTR when the test vehicle
is transferred from a new vehicle dealership or between test contracts. The upper half of the
form is used to describe the vehicle as initially accepted. The lower half of the Vehicle
Condition form provides space for a detailed description of the post-test condition. The

contractor must complete a Vehicle Condition form for each vehicle and deliver it to the COTR
with the Final Test Report or the report will NOT be accepted for payment.



7. GOVERNMENT FURNISHED PROPERTY (GFP) ....Continued

If the test vehicle is delivered by a government contracted transporter, the contractor should
check for damage which may have occurred during transit. GFP vehicle(s) shall not be driven
by the contractor on public roadways unless authorized by the COTR.

B. NOTIFICATION OF COTR

The COTR must be notified within 24 hours after a vehicle (and/or equipment item) has been
delivered. In addition, if any discrepancy or damage is found at the time of delivery, a copy of
the Vehicle Condition form shall be sent to the COTR immediately.

8. CALIBRATION OF TEST INSTRUMENTS

Before the Contractor initiates the vehicle safety compliance test program, a test
instrumentation calibration system must be implemented and maintained in accordance with
established calibration practices. The calibration system shall include the following as a
minimum:

A. Standards for calibrating the measuring and test equipment shall be stored and used
under appropriate environmental conditions to assure their accuracy and stability.

B. All measuring instruments and standards shall be calibrated by the Contractor, or a
commercial facility, against a higher order standard at periodic intervals not exceeding
12 months for instruments and 12 months for the calibration standards except for static
types of measuring devices such as rulers, weights, etc., which shall be calibrated at
periodic intervals not to exceed two years. Records, showing the calibration traceability
to the National Institute of Standards and Technology (NIST), shall be maintained for all
measuring and test equipment.

Accelerometers shall be calibrated every twelve months or after a test failure or after
any indication from calibration checks that there may be a problem with the
accelerometer whichever occurs sooner.

C. All measuring and test equipment and measuring standards shall be labeled with the
following information:

1. Date of calibration
2. Date of next scheduled calibration
3. Name of the technician who calibrated the equipment
D. A written calibration procedure shall be provided by the Contractor, which includes as a

minimum the following information for all measurement and test equipment:

1. Type of equipment, manufacturer, model number, etc.
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CALIBRATION OF TEST INSTRUMENTS....Continued

H.

2. Measurement range

3. Accuracy

4. Calibration interval

5. Type of standard used to calibrate the equipment (calibration traceability of the

standard must be evident).
6. The actual procedures and forms used to perform the calibrations.

Records of calibration for all test instrumentation shall be kept by the Contractor in a
manner that assures the maintenance of established calibration schedules.

All such records shall be readily available for inspection when requested by the COTR.
The calibration system shall need the acceptance of the COTR before vehicle safety
compliance testing commences.

Test equipment shall receive a system functional check out using a known test input
immediately before and after the test. This check shall be recorded by the test
technician(s) and submitted with the final report.

The Contractor may be directed by NHTSA to evaluate its data acquisition system.

Further guidance is provided in the International Standard ISO 10012-1, “Quality Assurance
Requirements for Measuring Equipment” and American National Standard ANSI/NCSL Z540-
1, “Calibration Laboratories and Measuring and Test Equipment General Requirements.”

NOTE: In the event of a failure to meet the standard's minimum performance requirements
additional calibration checks of some critically sensitive test equipment and instrumentation
may be required for verification of accuracy. The necessity for the calibration will be at the
COTR's discretion and shall be performed without additional cost.

SUGGESTED TEST EQUIPMENT

The following is a list of the minimum suggested test equipment needed to evaluate the
minimum performance requirements as outlined in FMVSS 222.

A.

B.

Two loading bars in accordance with the requirements given in section 11, Definitions.
A head form in accordance with the requirements given in section 11, Definitions.
(1)  An acceleration sensing device whose output is recorded in a data channel that

conforms to the requirements for a 1,000 Hz channel class as specified in SAE
Recommended Practice J211a, Dec 1971. (S6.6.2)



9.

SUGGESTED TEST EQUIPMENT....Continued

(2)

3)

A stroking device constructed such that the direction of travel of the head form is
not affected by impact with the surface being tested at the force levels called for
in FMVSS 222. (S6.6.3)

The acceleration sensing device will be oriented so that its axis of acceleration
coincides with the straight line connecting the center points of the two
hemispherical outer surfaces which constitute the head form shape. (S6.6.3)

C. A knee form in accordance with the requirements given in section 11, Definitions.

An acceleration sensing device whose output is recorded in a data channel that
conforms to the requirements of a 600 Hz channel class as specified in the SAE
Recommended Practice J211a, Dec 1971. (S6.7.2)

A stroking device constructed such that the direction of travel of the knee form is
not affected by impact with the surface being tested at the force levels called for
in FMVSS 222. (S6.7.3)

The axis of the acceleration sensing device is aligned to measure acceleration
along the centerline of the cylindrical knee form. (S6.7.1)

Data recording equipment that have a sufficient number of channels available for

recording the required loads. Each data channel is comprised of a sensor, signal
conditioner, data acquisition device and all interconnecting cables. The knee and head
impact data shall be collected by computer and be in a Windows PC compatible format.

An instrument calibration system capable of performing individual tests of all data

channels used in acquiring all force, deflection and acceleration data. The calibration
system must conform to the appropriate section of SAE J211.

(1)
2)
()

D.

E.

F.

G. ()

(2)

A recorder to provide preliminary acceleration and force data prior to data reduction.

A fixture or apparatus for mounting the head form and knee form in the various
positions required by the test procedure.

A test fixture for mounting the load bars in the positions required by the test
procedure. The test fixture shall be mounted securely to the bus such that when
the loading bar is at any test position, the pivot point will not be deflected more
than 25.4 mm when a lateral or vertical load of 17,792 newtons is applied to the
pivot point.

The contractor must evaluate his entire test equipment system and provide the
NHTSA COTR with the overall plus or minus tolerances for approval before
testing can be started.



10.

10

SUGGESTED TEST EQUIPMENT....Continued
H. Measuring devices to locate impact points and distances.
l. Device or speed trap for calibrating and measuring velocity at impact.

J. Method, procedure and equipment for measuring the contact area of the head and knee
forms with the seat or other padding.

PHOTOGRAPHIC DOCUMENTATION
DIGITAL PHOTOGRAPHS

The contractor shall take digital photographs of the test execution procedures. Photographs
shall be taken in color and contain clear images. A tag, label or placard identifying the test
item, NHTSA number (if applicable) and date shall appear in each photograph and must be
legible. Each photograph shall be labeled as to the subject matter. The required resolution for
digital photographs is a minimum of 1,600 x 1,200 pixels. Digital photographs are required to
be created in color and in a JPG format. Glare or light from any illuminated or reflective
surface shall be minimized while taking photographs.

The test reports shall include enough photographs to describe the testing in detailed and shall
be organized in a logical succession of consecutive pictures. The digital photographs shall be
included in the test report as 203 mm x 254 mm or 215.9 mm x 279 mm (8 x 10 or 8%2 x 11
inch) pictures (or for equipment testing -- 125 mm x 175 mm (5 x 7 inch) pictures). All
photographs are required to be included in the test report in the event of a test failure. Any
failure must be photographed at various angles to assure complete coverage. Upon request,
the photographs shall be sent to the COTR on a CD or DVD and saved in a “read only” format
to ensure that the digital photographs are the exact pictures taken during testing and have not
been altered from the original condition.

PHOTOGRAPHIC VIEWS

As a minimum the following test photographs shall be included in each vehicle final test report,
submitted by the contractor:

A. Left side view of school bus

B. Right side view of school bus

C. 3/4 frontal view from left side of school bus

D. 3/4 rear view from right side of school bus

E. Closeup view of the vehicle's certification label including the chassis manufacturers

label if applicable.
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PHOTOGRAPHIC DOCUMENTATION....Continued

F. Closeup view of vehicle's tire information label

G. Views of vehicle's interior, front to rear and rear to front

H. Each test performed on the school bus will include the following:

(1) Pretest equipment setup of the head and knee form impactors, loading bars, and
other test fixtures and loading devices.

(2) Pretest and post test condition of each seat, barrier, seat belt anchorage,
wheelchair securement anchorage, and wheelchair occupant restraint anchorage
that was tested

3) Fit of seat belt on each applicable test dummy

(4)  Additional photographs of any damage or noncompliance condition which cannot
be seen in the above photographs

DEFINITIONS

ABSORBED ENERGY

Total energy minus the recoil energy.
ATTACHMENT POINT

Any point where the seat is fastened to the vehicle floor or side wall. Any point where
structural components of the seat frame are joined.

BUS

Motor vehicle with motive power, except a trailer, designed for carrying more than 10 persons.
Carrying capacity is determined by identifying the number of designated seating positions in
the vehicle as defined in 49 CFR Part 571.3. In determining vehicle carrying capacity,
wheelchair seating positions are not designated seating positions, however wheelchair
positions are counted in determining vehicle seating capacity. Designated seating position
uses the term person in its definition and a driver is considered a person for both the
computation of designated seating positions and vehicle capacity. (571.3)

CONTACT AREA

Maximum area bounded by outline curves of the individual contact prints and non-intersecting
tangent line segments between contact print outline curves. Contact prints are only those
transfers resulting from contact between the head and knee forms and the test surface, as
opposed to those transfers resulting from an obvious splatter of the transfer medium.
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DEFINITIONS....Continued

CONTACTABLE SURFACE

Any surface that is contactable from any direction by the head form within the following zone:

A. Horizontal plane 305 mm and a horizontal plane 1,016 mm above the Seating
Reference Point (SRP)

B. Vertical longitudinal plane tangent to the inboard (aisle side) edge of the seat

C. Vertical longitudinal plane 82 mm inboard of the outboard edge of the seat

D. Vertical transverse plane through the SRP, and a vertical transverse plane 762 mm

forward of the SRP except any surface on the front of a seat back or restraining barrier
76 mm or more below the top of the seat back or restraining barrier. (S4)

FMVSS
Federal Motor Vehicle Safety Standard

FORCE-DEFLECTION ZONE

Limits within which the seat and barrier must perform during the forward force application
phase of the test as shown in Figure 1. (S5.1.3(a))

SEAT BACK AND RESTRAINING BARRIER
FORCE DEFLECTION ZONE (FORWARD TEST)

| | |
SEAT BACK FORCE/DEFLECTION CURVE
SHALL NOT ENTER SHADED AREAS

FORCE, Newtons (N)

0 51 102 127 152 203 254 305 356
DEFLECTION, Millimeters (mm)
FIGURE 1
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DEFINITIONS....Continued
GROSS VEHICLE WEIGHT RATING (GVWR)

Gross Vehicle Weight Rating means the value specified by the manufacturer as the loaded
weight of a single vehicle.

HEAD FORM

Head form, shown in Figure 2, for the measurements of HIC, energy, contact area, and
resisting force is a rigid surface comprised of two hemispherical shapes. The total weight of
the two hemispheres and all other attachments is 5.21 Kg. The first of the two hemispherical
shapes has a diameter of 164 mm. The second of the two hemispherical shapes has a 50.8
mm diameter and is centered to protrude from the outer surface of the first hemispherical
shape. The surface roughness of the hemispherical shapes does not exceed 0.0016 mm, root
mean square (RMS). (S6.6)

BIHEMISPHERICAL HEAD FORM

RIGID HEMISPHERICAL SHAPES

CENTER- |
LINE | ACCELEROMETER SENSING DEVICE ——

CENTER-
LINE_

WEIGHT = 5.21 Kg |
' FRONT VIEW SIDE VIEW

SURFACE ROUGHNESS < 0.0016 mm
FIGURE 2
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DEFINITIONS....Continued
KNEE FORM

Knee form, shown in Figure 3, for measurement of resisting force and contact area is a rigid 76
mm diameter cylinder, with an equivalent weight of 4.53 Kg, that has one rigid hemispherical
end with a 38 mm radius forming the contact surface of the knee form. The hemispherical
surface roughness does not exceed 0.0016 mm RMS. (S6.7)

KNEE FORM

HEMISPHERICAL END
CENTERLINE
SURFACE ROUGHNESS < 0.0016 mm, RMS

CENTER-
LINE RIGID CYLINDER 76 mm
38 mm
- ~_ ] L ___ _
WEIGHT = 4.53 Kg
|
ACCELEROMETER SENSING DEVICE END VIEW

(AXIS COINCIDES WITH KNEE FORM
CENTERLINE)

FIGURE 3

LOADING BAR

Rigid cylinder, shown in Figure 4, with an outside diameter of 152 mm that has hemispherical
ends with a radii of 76 mm and with a surface roughness that does not exceed 0.0016 mm,
root mean square (RMS). The length of the loading bar is 102 mm less than the width of the
seat back which is measured in the horizontal plane at the required loading bar position for
each test. The stroking mechanism applies force through a pivot attachment at the center
point of the loading bar which allows the loading bar to rotate in a horizontal plane 30 degrees
in either direction from the transverse position. (S6.5)
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LOADING BAR

SURFACE ROUGHNESS < 0.0016 mm

CENTER-

CiL
|
W PIVOT ATTACHMENT
L1
RIGID CYLINDER : 76 mm R.
— i,iiiiiiiiiiil iiiiiiiiiii J _
|
1/2 LENGTH | !
"-i (+ 1.588 mm) END VIEW
LENGTH = SEAT BACK WIDTH - 102 mm " 152 mm OD

(+13 mm, - 6.3 mm)

HEMISPHERICAL END (TYPICAL)

FIGURE 4

REARMOST SEAT

In cases where there are no provisions for passengers behind this seat who could impact with
it in a crash situation, it has been EXEMPTED from the forward and rearward performance
requirements of the standard.

SCHOOL BUS
A bus, shown in Figure 5, that is sold, or introduced into interstate commerce, for purposes

that include carrying students to and from school or related events, but does not include a bus
designed and sold for operation as a common carrier in urban transportation. (571.3)

— e

FIGURE 5

N
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DEFINITIONS....Continued

SCHOOL BUS PASSENGER SEAT

Seat in a school bus, other than the driver's seat. (S4)

SEAT CUSHION SELF-LATCHING MECHANISM

A passenger seat cushion attachment device that allows for the seat cushion to be removable
without tools or to flip up and is designed to latch the seat cushion to the seat frame when a
mass is placed on the top center of the seat cushion with the seat cushion in the down
position. S5.1.5(a)

SEATING REFERENCE POINT (SRP)

Manufacturer's design reference point which-

A. Establishes the rearmost normal design driving or riding position of each designated
seating position in a vehicle;

B. Has coordinates established relative to the designed vehicle structure;
C. Simulates the position of the pivot center of the human torso and thigh; and
D. Is the reference point employed to position the two dimensional templates described in

SAE Recommended Practice J826, Manikins for Use in Defining Vehicle Seating
Accommodations, Nov 1962 (571.3).

STROKING DEVICE

Method to accelerate the head form or knee form to the desired velocity.

"

The number of seating positions considered to be in a bench seat, and is calculated as the

bench width in millimeters (mm) divided by 381 and rounded to the nearest whole number.
(S4.1)
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12. PRETEST REQUIREMENTS

Prior to conducting a compliance test, the contractor shall:

Verify COTR approval of Contractor’s in-house test procedure,

Verify the training of technicians for performance of this test,

Verify the calibration status of test equipment,

Review applicable revisions of FMVSS 222, 208, and 210.

Review vehicle Owner’s Manual (or equipment mfg. instructions), and

Set cold tire pressures according to the vehicle manufacturer’s recommendations (where
applicable).

RECEIVING INSPECTION OF THE SCHOOL BUS

A.

Wash and clean the vehicle exterior and interior including all seats. Affix a placard
displaying the NHTSA number to the inside the windshield and to the exterior front sides
and rear of the bus. This number is the primary identification number and will remain on
the vehicle throughout the test program.

Place the test vehicle on a level surface.

Inflate tires to manufacturer's recommended pressure for the applicable gross vehicle
weight rating (GVWR).

Ambient test temperature must be maintained between 0°C and 32.2°C inside the bus
during testing. Temperature readings should be taken at 3 different locations within the
bus interior that are approved by the OVSC COTR.

It must be noted that a particular school bus passenger seat, as a test specimen, is not
required to meet additional standards after having met the seat back height and surface
area and the seat cushion retention requirements, or after having been subjected to
either the seat back force/deflection test-forward, seat back force/deflection test-
rearward, or the impact zone tests. The COTR in coordination with the testing
laboratory will select the exact location and number of seats to be tested. (S5(a))

If the school bus is equipped with adjustable seat backs, the back is placed in the most
upright position. (S6.4)
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12. PRETEST REQUIREMENTS....Continued

G.

H.

Determine that all school bus passenger seats are forward facing. (S5.1)

Note that Class 2 buses receive all the same tests as Class 1 buses except the
requirements of sections S5.2, S5.2.1, S5.2.2, and S5.2.3. In addition, Class 2 buses
are tested to the seat belt fit requirements of FMVSS 208 and the seat belt anchorage
requirements of FMVSS 210 as shown in the appendix section. No testing to FMVSS
209 will be performed. (S5(b))

Number each bus seat, including wheelchair locations, in a counter clockwise direction
starting at the passenger seat or wheelchair immediately behind the driver's seat as
shown in Figure 6. Each seat number for a wheelchair location shall include the letter
W as shown below. Place a schematic of the seat floor plan in the final report for seat
identification. Label each seat in the photographs with the number of the seat and by
the NHTSA number of the school bus.

TYPICAL SCHOOL BUS SEAT FLOORPLAN

REAR WHEELS CRIVER'S SEAT BARRIER

DRIVER'S SEAT

9 10 N 14W

SCHOOL BUS LIFT AREA

PASSENGER SEAT
WHEELCHAIR DOOR BARRIER ENTRY STEPS
OCCUPANT
BARRIER

FIGURE 6
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PRETEST REQUIREMENTS....Continued

J.

For Class 2 buses, the test vehicle's seats (including the operation of any adjustable
seats) and restraint systems shall be subjected to a visual inspection to ascertain that
the seats and seat belt assemblies are functional. Any damage that could influence the
test results shall be recorded on the Vehicle Condition sheet, and any unusual condition
shall be reported to the COTR before initiation of testing. The COTR must approve the
testing of any unusual test specimen.

The vehicle's interior and exterior, including all windows, seats, doors, etc., shall be
subjected to visual and manual inspection to ascertain that each system is complete
and functional per the manufacturer's recommendations. Any damage, deformation,
maladjustments or other conditions that could influence the test results or the purpose
of the test program shall be recorded. Report the nature of any abnormal condition to
the OVSC COTR prior to test initiation on an abnormal specimen.

Obtain color photographs of the vehicle's exterior and interior as per section 10,
Photographic Documentation.

Record and photograph manufacturer's certification label for the complete vehicle, and,
if applicable, for the incomplete vehicle.

Record vehicle general data and pretest checkout data on the Administrative Data
Sheet.

COMPLIANCE TEST EXECUTION

LINEAR AND AREA MEASUREMENTS

A.

Check all the school bus passenger seats to determine that either a seat back or barrier
is no more than 610 mm, +0, -6 mm, horizontally forward of the SRP. (S5.2.1)

Shown in Figure 7 are the space measurement requirements for the seats; use
tolerance limits of £ 6 mm when locating the SRP. Record results on Data Sheet 1.
(Not required for Class 2 buses)
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COMPLIANCE TEST EXECUTION....Continued

BARRIER TO SEAT SPACING MEASUREMENT

RESTRAINING
BARRIER

SUGGESTED QUICK MEASURING DEVICE
WITH ADJUSTABLE MEASURING BAR

MFR. TYPICAL X X

SRP LOCATION —

»l
LEVEL VIAIj _

FRONT
OF BUS

i NOTE: X MUST EQUAL OR BE LESS THAN 610 mm

FLOOR LINE
RIGHT SIDE VIEW

FIGURE 7

Select two school bus passenger seats which represent each seat design in the bus.
Project the front surface of the seat back onto a vertical transverse plane and measure
the seat back height and surface area (x2%) as shown in Figure 8. The front surface
area to be measured is that which falls between:

(1) A horizontal plane that passes through the SRP and a horizontal plane 610 mm
above the SRP; and

(2) A vertical longitudinal plane that passes through the inboard-most point of the seat
cushion and a vertical longitudinal plane that passes through the outboard-most point of
the seat cushion.

Figure 8 shows the vital dimensions which must be recorded for a typical school bus
passenger seat back. The area of the seat back as described above must be equal to
or greater than 90 percent of the seat bench width multiplied by 610 mm. Record these
measurements and computations for each seat measured on Data Sheet 2. (S5.1.2)

Measure the seat back width at 610 mm above the SRP. This dimension should be at
least 75 percent of the maximum transverse width of the seat bench (W1). Record
these measurements and computations for each seat measured on Data Sheet 2.
(S5.1.2)
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13. COMPLIANCE TEST EXECUTION....Continued

SEAT BACK HEIGHT AND
SURFACE AREA DIMENSIONS

VERTICAL

REF. PLANE 610 mm Lo e A

ABOVE SRP . o A |
| |
2 |

' SURFACE AREA
ROJECTED ONTO
VERTICAL PLANE

A

REF. PLANE THROUGH SRF’J W1

RIGHT SIDE VIEW (BENCH SEAT WIDTH)
FRONT VIEW

FIGURE 8

13.2 RESTRAINING BARRIER REQUIREMENTS
(Not Required For Class 2 Vehicles)

A.

Measure the distance in a horizontal plane from the SRP of the seat immediately behind
the barrier to the aft side of the barrier. Record this measurement on Data Sheet 3.
This measurement shall not exceed 610 mm, +0, -6 mm. (S5.2.1)

For each restraining barrier, project the rear surface of the barrier onto a vertical
transverse plane. Measure the projected surface area (£2%) that falls between the
following planes, which are determined relative to the seat located immediately
rearward of the barrier:

(1) A horizontal plane that passes through the SRP and a horizontal plane 610 mm
above the SRP; and

(2) A vertical longitudinal plane that passes through the inboard-most point of the seat
cushion and a vertical longitudinal plane that passes through the outboard-most point of
the seat cushion.
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13. COMPLIANCE TEST EXECUTION....Continued

Figure 9 shows the vital dimensions which must be recorded for a typical school bus
restraining barrier. The area of the barrier as described above must be equal to or
greater than 90 percent of the seat bench width of the seat immediately rearward of the
barrier multiplied by 610 mm. Record these measurements and computations for each
barrier measured on Data Sheet 3. (S5.1.2 and S5.2.2)

Measure the barrier width at 610 mm above the SRP of the seat immediately rearward
of the barrier that falls between the planes described in (2), above. This dimension
should be at least 75 percent of the maximum transverse width of the seat bench (W1).
Record these measurements and computations for each seat measured on Data Sheet
3. (S5.1.2 and S5.2.2)

RESTRAINING BARRIER SURFACE AREA
AND LOCATION GENERAL DIMENSIONS

VERTICAL
LONGITUDINAL

¥ — < PLANES Ty

|t
<

' SURFACE AREA'
ROJECTED ONTO

RIGHT SIDE VIEW BARRIER REAR VIEW
FIGURE 9

13.3 SEAT CUSHION LATCHING AND RETENTION

A.

For each school bus passenger seat design, select 2 school bus seats which have the
same type of cushion. Complete Data Sheet 4 for each of the selected seats.

Determine if the seat cushion is designed to be removable without tools or to flip up. If it
is not, proceed directly to step H.
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COMPLIANCE TEST EXECUTION....Continued

C.

Determine if the seat is equipped with a self-latching mechanism and record in Data
Sheet 4. (S5.1.5 (a)) If the seat is not equipped with a self-latching mechanism,
contact the COTR before proceeding with any further testing under section 13.3.

Release the seat cushion latching mechanism and lift the cushion away from the seat
frame.

Gently place the seat cushion back onto its frame. If the self-latching mechanism does
not activate under the seat cushion’s own weight, do not push down on the seat or force
the mechanism to activate.

Place a mass of 22 kg, with a force distribution pad of 102 mm radius, at the geometric
center of the top of the seat cushion as to produce a vertical downward force of 215.75
N, -0, +4.45. (S5.1.5 (a))

Remove the load from the top of the seat cushion.

Select an additional seat of the same design as that selected in step A. Remove the
seat cushion by releasing the attachments. Weigh the cushion and record the value on
Data Sheet 4.

Position the upward load fixture at the center of the cushion underside. Use a force
distribution pad of 102 mm radius between the load fixture and the cushion. If this is not
possible, use a rectangular distribution pad of at least the same area which has
dimensions such that force applied will be evenly distributed to the seat cushion.

Install a calibrated load cell between the seat cushion and load applicator. Attach data
recording equipment.

Record all instrument settings, serial numbers, date, test operators, and zero and
calibration checks. Apply an upward force equal to 5 times the weight of the cushion,
+0, -2.22 N, to the center of the cushion underside. Apply the force in not less than 1
second or more than 5 seconds and maintain the force for 5 seconds, +1.0, -0. The
force versus time shall be recorded and ultimately displayed on a graph. (S5.1.5 (b))

The seat cushion shall not separate from the seat structure at any attachment point with
application of this force. Record the post test zero and calibration check. (S5.1.5 (b))

Record the results of the test on Data Sheet 4.



24

13. COMPLIANCE TEST EXECUTION....Continued

13.4 SEAT BACK FORCE/DEFLECTION TEST - FORWARD

A.

Select two passenger seats in the bus which have another seat located behind them.
Remove the aft seat(s) and install the loading fixture in its place using the same floor
and/or wall mounting holes, if possible.

A dual stroking device or loading fixture for conducting force/deflection testing is
diagrammed in Figure 10. The diagram is only a suggested equipment setup, for it is
NOT the intent of this laboratory test procedure to dictate the design of any test device
other than the loading bars and head and knee forms specified in the standard. Testing
laboratories are encouraged to use any type of equipment which will accomplish the
objective and produce reliable data. All test equipment must be described in the
laboratory test procedure which will be submitted for COTR approval prior to the
initiation of compliance testing.

The loading fixture is equipped with a linear deflection measuring device which records
the horizontal movement of the pivot point. A load measuring device(s) is installed to
record load induced by the stroking device(s). Both instruments are connected to an x-y
recorder which will display the force versus time and force versus deflection.

TYPICAL STATIC TEST FIXTURE

DEFLECTION
MEASURING

DEVICE
g" BOX BEAM RAM LOAD CELL
\SIIED«E¥(E) HORIZONTAL
REFERENCE

PUMP

NOTE: RIGID FIXTURE MOUNTED TO BUS FLOOR
AT SEAT ATTACHMENT POINTS

FLOORLINE  RIGHT SIDE VIEW

FIGURE 10
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13. COMPLIANCE TEST EXECUTION....Continued

B. Position the lower loading bar such that it is centered laterally behind the seatback and
the pivot and stroking device are in a horizontal plane which is located in a vertical zone
between 102 mm, +0, -6, above and 102 mm, +6, -0, below the SRP of the seat aft of
the test seat. (See Figure 11 for lower load bar position.) (S5.1.3.1)

POSITIONING OF LOADING BAR

1 ——
I o |1 I
l | | I
|| " |
| L I [
I_+______JI____-__

TOP VIEW

LOWER LOADING BAR

SEAT BACK
HORIZ. REF. PLANE

j 102 mm
FLOORPAN
RIGHT SIDE VIEW HORIZ. REF. PLANE
FIGURE 11
C. Record all instrument settings, equipment serial numbers, test date, test operators, and

zero and calibration checks. Apply a load through the pivot point equal to 3114W
newtons, +44.5, -89. Reach this load in not less than 5 seconds and not more than 30
seconds. Hold the 3114W newtons, +44.5, -89, load for 1 to 3 seconds, after which,
drop the load to 1557W newtons, +0, -44.5. Lock the stroking device in place at this
time to maintain the displacement. (See Figure 12 for sample force/time trace at this
point.) (S5.1.3.2)

Record the displacement on Data Sheet 5.
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13. COMPLIANCE TEST EXECUTION....Continued

SEAT BACK FORCE/DEFLECTION CURVE
LOWER LOADING BAR

4003W |

— 3558W — \ 1 TO 3 SECONDS ﬂ
2 \
0 3MM4W ————— ‘% ——————————————————— ——
S  2669W — \
= \
D 2224W — |
Z \
W 1779W — |
P2 A E— e — i
¥ 1334W — |
O |
L 890w —

} LOCK DEFLECTION IN

445W — | PLACE AT THIS POINT
|
O T T T 1T T T T T T T T T T 11
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
TIME, Seconds
FIGURE 12
D. Position the upper loading bar so that it is centered laterally along the seat back and the

pivot attachment point and stroking device are in a horizontal plane 406 mm above * 6
mm, the SRP. Apply a preload of 44.48 N, +4, -0, through the upper loading bar. Lock
the loading bar in position. (S5.1.3.3)

E. Determine if an additional 356 mm of seat back horizontal displacement (measured at
the upper loading bar) will bring the seat back within 102 mm of any part of another
school bus seat or restraining barrier. See Figure 13 for suggested determination.

F. The contractor's test engineer shall pick an amount of time between 6 and 29 seconds
in which the seat back will be deflected. Using this time limit the test engineer will
determine a movement rate (mm per second) for the upper loading bar. (S5.1.3.4)

G. Deflect the seat back at the rate determined in step F until the deflection of 356 mm is
reached. Carefully inspect the seat attachment points and component joints for an
indication of any separation that may have occurred. (S5.1.3)
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COMPLIANCE TEST EXECUTION....Continued

QUICK DETERMINING DEVICE

356 mm

A

SEAT BACK—

h

FLOOR LINE‘\

RIGHT SIDE VIEW

FIGURE 13

When the maximum deflection described above is reached, stop deflecting the seat
back, maintain the load for 5 to 10 seconds and then immediately back the loading bar
away from the seat back completing the unloading (reaching zero load) between 5 and
30 seconds. Record the post test zero and calibration check. Inspect attachment
points and component joints for separations. (S5.1.3.4)

The force vs. deflection event of loading and unloading the seat back will be recorded
on an x-y plot. The deflection vs. time history of the event will also be recorded on an x-
y plot. Both plots will be included in the test report. The data may be digitally recorded
but must be shown as x-y plots in the test reports.

Superimpose the boundaries shown in Figure 14, Seat Back and Restraining Barrier
Force/Deflection Zone (Forward Test) on the force vs. deflection plot for the upper
loading bar. (S5.1.3)
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13. COMPLIANCE TEST EXECUTION....Continued

SEAT BACK AND RESTRAINING BARRIER
FORCE DEFLECTION ZONE (FORWARD TEST)

11120
s @
£ 8896 e e
” SEAT BACK FORCE/DEFLECTION CURVE
c SHALL NOT ENTER SHADED AREAS
€ 6672 4 A T
3
[}
z
W 4448
O
S
P 2224 -
0 E . . __ __
0 51 102 197 152 203 254 305 356
DEFLECTION, Millimeters (mm)
FIGURE 14
K. Measure the area within the force vs. deflection curve, using a planimeter or an

equivalent tool.

L. Record the results of the seat back force/deflection test-forward, on Data Sheet 5.

13.5 BARRIER PERFORMANCE - FORWARD (Not required for Class 2 buses)

A. Project the SRP of the seat aft of the barrier forward and mark the vertical height on the
barrier.
B. Remove the seat(s) aft of the restraining barrier and install the loading fixture in its place

using the same wall and/or floor mounting holes, if possible. If the barrier is behind the
driver's seat, place the driver's seat in the mid-position of horizontal and vertical travel.
Document the effect of the testing on the driver's seat.

C. Position the lower loading bar so that it is centered laterally behind the barrier and the
pivot and stroking device are in a horizontal plane located vertically somewhere
between 102 mm above, +0, -6.3, and 102 mm below, +6.3, -0, the SRP. (S5.1.3.1)
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13. COMPLIANCE TEST EXECUTION....Continued

D.

Record all instrument settings, equipment serial numbers, test date, test operators, and
zero and calibration checks. Calculate W using the bench seat width measurement of
the seat aft of the restraining barrier. Apply a load through the pivot point equal to
3114W newtons, +0, -44.5. Reach this load in not less than 5 seconds and not more
than 30 seconds. Hold the 3114W newton load, +0, -44.5, for at least 1 to 3 seconds,
after which, drop the load to 1557W newtons, +0, -44.5. Lock the stroking mechanism
in place at this time to maintain the displacement. (See Figure 15 for sample force vs.
time plot at this point.)

SEAT BACK FORCE/DEFLECTION CURVE
LOWER LOADING BAR

4003W i
5 358W | 1T038ECONDSﬂ
7&’ 3114W —————— T ——————————————————— ——-
g 2669W — I
D 2224W — |
Z |
W 1779w — l
R - \- s i
X 1334w — l
o) |
L 890w — |
| LOCK DEFLECTION IN
445W — | PLACE AT THIS POINT
|
O =TT T T T 1T T T T T T T T T1
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
TIME, Seconds
FIGURE 15

Center the upper loading bar laterally along the barrier so that the pivot and stroking bar
are in a horizontal plane 406 mm above the SRP, £ 6.5. Apply a preload of 44.5
newtons, +44.5, -0. Lock the loading bar in position. (S5.1.3.3)

Determine if the 356 mm of additional deflection, measured through the upper loading
bar, will cause the restraining barrier to interfere with the normal operation of the door.

Select an amount of time between 6 and 29 seconds in which the barrier will be
deflected. The test engineer will determine a movement rate (mm per second) for the

loading bar. (S5.1.3)
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13. COMPLIANCE TEST EXECUTION....Continued

H.

L.

M.

Deflect the barrier at the rate determined in step G until the target deflection of 356 mm
is reached. Carefully, inspect barrier attachment points and barrier components for an
indication of any separation that may have occurred. (S5.2.3)

When the maximum deflection of 356 mm is reached stop deflecting the barrier,
maintain the load for 5 to 10 seconds and then immediately back the loading bar away
from the barrier completely unloading the barrier in not less than 5 seconds and not
more than 30 seconds. Record the post test zero and calibration checks. (S5.1.3.4)

The force vs. deflection event, including unloading, and the deflection vs. time history
will both be recorded on x-y plots which will be included in the test report. The data may
be digitally recorded but must be shown as x-y plots in the test report.

Superimpose the boundaries shown in Figure 16 on the force vs. deflection plot for the
upper loading bar. (S5.1.3)

SEAT BACK AND RESTRAINING BARRIER
FORCE DEFLECTION ZONE (FORWARD TEST)

11120
10675 .................
£ 88967 ¢ oo
® SEAT BACK FORCE/DEFLECTION CURVE
S SHALL NOT ENTER SHADED AREAS
R
3
[
r
Wi
Q
X
)
L
0 51 102 197 152 203 254 305 356
DEFLECTION, Millimeters (mm)
FIGURE 16

Using a planimeter or an equivalent tool, measure the area bounded by the
force/deflection curve.

Record results of restraining barrier force/deflection test on Data Sheet 6.
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13. COMPLIANCE TEST EXECUTION....Continued

13.6 SEAT BACK FORCE/DEFLECTION TEST - REARWARD

A.

Select two passenger seats which have another seat located to the front and rear of
them. Remove the forward seat(s) and install t