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ALL SCHOOL BUS
NTSB SAFETY RECOMHENDATIONS

—  AS OF 10/03/95 --

I.OG NUMBER: H-0251
RECOHHENDATION NUMBER: H-80-070 
ISSUE DATE! 10/21/80
addressee: California* governor 
ntsb status:
CLOSED - ACCEPTABLE ACTION

THE NTSB RECOHHENDS THAT THE GOVERNOR OF CALIFORNIA*. 
REVISE SECTION 1088 OF THE CALIFORNIA ADMINISTRATIVE 
CODE TO HATCH THE HINIHUH TREAD DEPTH REQUIREMENTS OF 
THE FEDERAL MOTOR CARRIER SAFETY REGULATIONS* SECTION 
343.75(B) AND (C)* WHICH ARE HORE IN KEEPING WITH TIRE 
STANDARDS RECOMMENDED BY CURRENT RESEARCH.

LOG NUHBER! H-0251 THE If.-j ; .̂ .tfENDS THAT THE GOVERNOR OF CALIFORNIA?
RECOHHENDATION NUHBER: H-80-071 CIRCULATE THE COACHELLA ACCIDENT REPORT* UITH ITS
ISSUE DATE! 10/21/80 FINDINGS OF THE INADEQUATE INSPECTION OF THE TRUCK,
addressee: California, governor ahong California cohhercial vehicle inspectors,
ntsb status:
CLOSED - ACCEPTABLE ACTION

LOG NUHBER: h-0251
RECOHHENDATION NUHBER*. H-80-072 
ISSUE DATE! 10/21/80 
ADDRESSEE! CALIFORNIA* GOVERNOR 
NTSB STATUS!

LOSED - ACCEPTABLE ACTION#
THE NTSB RECOHHENDS THAT THE GOVERNOR OF CALIFORNIA! 
INVESTIGATE THE POTENTIAL OR LIMITED IMPROVEMENTS ALONG 
CALIFORNIA STATE ROUTE 86 BETUEEN COACHELLA AND 
WESTMORELAND, CALIFORNIA, THAT WILL AT LEAST SERVE AS 
INTERIH SAFETY IMPROVEMENTS WHILE LONGER-TERM 
IMPROVEMENTS ARE UNDER CONSIDERATION.

LOG NUMBER! H-0252 THE NTSB RECOHHENDS THAT THE NATIONAL HIGHUAY TRAFFIC
RECOMMENDATION NUMBER! H-80-073 SAFETY ADMINISTRATION! TAKE IMMEDIATE ACTION TO FULFILL
ISSUE DATE! 10/23/80 ITS COHHITHENT TO URGE THE STATES TO ADOPT A SCHOOLBUS
ADDRESSEE! NHTSA SEATING POLICY THAT FRONT AND REAR SEATS BE LEFT VACANT
NTSB STATUS! WHEN FEASIBLE AND TO REVISE NHTSA PUPIL TRANSPORTATION
CLOSED - ACCEPTABLE ACTION SAFETY MANUALS TO INCLUDE THIS POLICY.

LOG NUMBER! ■ H-0253
RECOHHENDATION NUMBER! H-80-074
Tccnc n&Tc; irt/01/Qrt

addressee: national school transport 
ntsb status:
CLOSED - ACCEPTABLE ACTION

THE NTSB RECOMMENDS THAT THE NATIONAL SCHOOL 
TRANSPORTATION ASSOCIATION! INFORM ITS MEMBERS OF THE 
NATIONAL TRANSPORTATION SAFETY BOARD RECOMMENDATION 
THAT FRONT AND REAR SEATS OF SCHOOLBUSES BE LEFT VACANT 
WHEN FEASIBLE.



ALL SCHOOL BUS
NTSB SAFETY RECOMMENDATIONS

-- AS CF 10/03/85 --

LOG NUMBER! H-0230
RECOMMENDATION NUMBER! H-81-070 
ISSUE DATE! 9/24/81 
addressee: NEW YORK* YORKTOUN, TOUN 
ntsb status:
CLOSED - ACCEPTABLE ACTION

THE NTSB RECOMMENDS THAT THE YORKTOUN HIGHWAY DEPART­
MENT! CONDUCT A TRAFFIC ENGINEERING STUDY OF THE 
INTERSECTION OF AQUEDUCT STREET AND OLD CROTON DAM ROAD 
TO DETERMINE WHAT TRAFFIC CONTROL DEVICES ARE WARRANTED 
TO IMPROVE SAFE OPERATION AT THIS INTERSECTION AND MANE 
APPROPRIATE CHANGES.

LOG NUHBER! H-0322
RECOHHENDATION NUMBER! H-82-010 
ISSUE DATE! 5/25/82 
ADDRESSEE! MISSISSIPPI DEPARTMENT OF 
NTSB STATUS!
CLOSED - ACCEPTABLE ACTION

AS A OF. THE INVESTIGATION OF THIS ACCIDENT? THE 
NATIONAL TRANSPORTATION SAFETY BOARD RECOMMENDS THAT THE 
MISSISSIPPI DEPARTMENT OF HIGHWAYS! INSTALL APPROPRIATE 
ADVANCE WARNING SIGNS TO ALERT MOTORISTS CF THE POTENTIAL 
HAZARD FROM TURNING TRUCKS LOADED WITH LOGS OR OTHER OBJECTS 
WITH EXTENSIVE REAR OVERHANG AT THE INTERSECTION OF U.S. 
ROUTE 45 AND INDUSTRIAL PARK ROAD AND AT ALL OTHER INTER­
SECTIONS WITHIN THE STATE OF MISSISSIPPI WHERE A SIMILAR 
HAZARD MAY EXIST.

LOG NUMBER! H-0322A
RECOMMENDATION NUMBER! H-82-011 
ISSUE DATE! 5/25/82 
ADDRESSEE! MISSISSIPPI? GOVERNOR 
NTSB STATUS!
CLOSED - UNACCEPTABLE ACTION

AS A RESULT OF THE INVESTIGATION OF THIS ACCIDENT? THE NTSB 
RECOMMENDS THAT THE GOVERNOR OF THE STATE OF MISSISSIPPI! 
INTRODUCE AND SUPPORT LEGISLATION TO REQUIRE THAT THE DRIVER 
OF ANY MOTOR VEHICLE UITH A SEATING CAPACITY OF MORE THAN 16 
PASSENGERS? WHETHER SO EMPLOYED OR ACTING VOLUNTARILY, SHALL 
POSSESS? IN ADDITION TO A PROPERLY CLASSIFIED STATE DRIVER'S 
LICENSE? A CERTIFICATE NOT MORE THAN 2 YEARS OLD AUTHENTI­
CATING SUCH DRIVER'S SUCCESSFUL COMPLETION CF A BUSDRIVER 
TRAINING COURSE WHICH CONFORMS TO HIGHWAY SAFETY PROGRAMS 
STANDARD NO. 17? PUPIL TRANSPORTATION SAFETY,

LOG NUMBER! H-0322A
RECOHHENDATION NUMBER! H-82-012 
ISSUE DATE! 5/25/82 
ADDRESSEE! MISSISSIPPI? GOVERNOR 
NTSB STATUS!
CLOSED - UNACCEPTABLE ACTION

AS A RESULT OF THE INVESTIGATION OF THIS ACCIDENT? THE NTSB 
RECOHHENDS THAT THE GOVERNOR OF THE STATE CF MISSISSIPPI! 
TAKE STEPS TO ASSURE THAT REFERENCE TO THE POTENTIAL HAZARD 
FROM TRUCKS HAULING FOREST PRODUCTS OR OTHER OBJECTS WITH 
EXTENSIVE REAR OVERHANG? PARTICULARLY THE HAZARD FROM THE 
SWINGING OVERHANG DURING A TURNING MANEUVER? IS INCLUDED AS 
PART OF THE CURRICULUM FOR ALL SCHOOLBUS DRIVER TRAINING 
PROGRAMS AND DRIVER'S EDUCATION PROGRAMS THROUGHOUT THE 
STATE OF MISSISSIPPI,
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ALL SCHOOL BUS
NTSB SAFETY RECOMMENDATIONS

—  AS OF 10/03/35 --

LOG NUMBER: H-0323
RECOMMENDATION NUMBER! H-82-013 
ISSUE DATE! 5/25/82 
addressee: al > ga.la.ms.ar.sc.fl.tx;g 
ntsb status:
OPEN - ACCEPTABI.E ACTION

AS A RESULT OF THE INVESTIGATION CF THIS ACCIDENT.- THE NTSB 
RECOHHENDS THAT THE GOVERNORS OF THE STATES OF FLORIDA» 
GEORGIA! SOUTH CAROLINA. ALABAMA. MISSISSIPPI. LOUISIANA. 
ARKANSAS. AND TEXAS! CONDUCT A STUDY WITHIN EACH STATE TC 
DETERMINE WHETHER TRUCKS HAULING LOGS OR OTHER OBJECTS UITH 
EXTENSIVE REAR OVERHANG REPRESENT A SIGNIFICANT SAFETY 
HAZARD TO THE MOTORING PUBLIC. IF THE STUDY DETERMINES THAT 
EXTENSIVE REAR OVERHANG ON TRUCKS HAULING LOGS OR OTHER 
OBJECTS WITH EXTENSIVE REAR OVERHANG IS A SIGNIFICANT SAFETY 
HAZARD. TAKE APPROPRIATE REMEDIAL ACTION.

LOG NUMBER! H-0344
RECOMMENDATION NUHBER! H-82-037 
ISSUE DATE! 10/05/82 
ADDRESSEE: U.S. department of HEALTH 
NTSB STATUS!
CLOSED - ACCEPTABLE ACTION

THE NTSB RECOMMENDS THAT THE ADMINSTRATION FOR CHILDREN. 
YOUTH AND FAMILIES OF THE U.S. DEPARTMENT OF HEALTH AND 
HUMAN SERVICES! ADVISE ALL HEAD START GRANTEES AND DELEGATE 
AGENCIES OF THE CIRCUHSTANCES OF THIS ACCIDENT AND ADOPT AND 
EMPHASIZE THE NEED FOR ADHERENCE TO THE POLICIES AND 
GUIDELINES PROVIDED BY THE PUPIL TRANSPORTATION SAFETY 
STANDARD. HIGHWAY SAFETY PROGRAM STANDARD NUMBER 17.

m number:
COHMENDATION NUMBER! 

ISSUE DATE! 10/06/82
addressee: nhtsa 
ntsb status:
OPEN - AWAIT REPLY

H-0345
H-82-038

THE NTSB RECOMMENDS THAT THE NATIONAL HIGHWAY TRAFFIC SAFETY 
ADMINISTRATION! EXAMINE THE CRASH PERFORMANCE CF VANS IN 
ROLLOVERS AND ALL ACCIDENT TYPES. THROUGH ITS CRASH TESTING 
AND ACCIDENT INVESTIGATION PROGRAMS. TO DETERMINE IF THERE 
IS ANY TENDENCY FOR DOORS AND OTHER ESCAPE AREAS TC UNNECES­
SARILY JAM OR BE BLOCKED IN LOW-SPEED CRASHES. IF NECES­
SARY. ESTABLISH ADDITIONAL CRASH PERFORMANCE STANDARDS FOR 
VAN ESCAPE AREAS. ESPECIALLY THOSE USED FOR PUBLIC TRANSPOR­
TATION.

LOG NUMBER! H-0346
RECOHHENDATION NUMBER! H-82-03?
ISSUE DATE! 10/05/82
addressee: Mississippi, claiborne co 
ntsb status:
CLOSED - UNACCEPTABLE ACTION

THE NTSB RECOMMENDS THAT THE CLAIBORNE COUNTY BOARD OF 
supervisors: PROVIDE engineering assistance to ALL PUBLIC 
AND PRIVATE SCHOOLS IN THE COUNTY IN PLANNING SCHOOLBUS 
ROUTES AND TRANSPORTATION POLICIES FOR INCLEMENT WEATHER 
THAT WOULD AVOID. TO THE EXTEM POSSIBLE. HAZARDOUS OR 
SUBSTANDARD ROUTES.

#



ALL SCHOOL BUS
NTSB SAFETY RECOMMENDATIONS

—  AS OF 10/03/85 --

LOG NUMBER: H-0352
RECOMMENDATION NUMBER.* H-83-003 
ISSUE DATE! •„ 20/83 
ADDRESSEE! IISSOURI pacific railroad 
ntsb status:
OPEN - AWAIT REPLY

THE NTSB RECOMMENDS THAT THE MISSOURI PACIFIC RAILROAD: 
EXPAND THE COMPANY'S ONGOING NEAR MISS REPORTING PROGRAM IN 
THE LOUISIANA DIVISION TO REQUIRE THAT OPERATING AND ENGINE 
CREWS ALSO REPORT VEHICLES OTHER THAN HAZARDOUS MATERIAL 
TRUCKS AND SCHOOLBUSES THAT VIOLATE GRADE CROSSING SAFETY 
LAWS,

LOG NUMBER: H-0357
RECOMMENDATION NUMBER! H-83-007 
ISSUE DATE! 4/27/83
addressee: Arkansas highway and tran 
ntsb status:
OPEN - AWAIT REPLY

THE NTSB RECOMMENDS THAT THE ARKANSAS HIGHWAY AND TRANSPOR­
TATION department: eliminate or reduce the illusional
EFFECTS OF A STRAIGHTER ROAD AND THE ‘WASH-OUT1 EFFECTS OF 
HEADLIGHT GLARE ON STATE HIGHWAY 214 AT THE CURVED APPROACH 
TO THE INTERSECTION UITH STATE HIGHWAY 18,

LOG NUMBER! H-0357
RECOMMENDATION NUMBER! H-83-008 
ISSUE DATE! 4/27/83
addressee: Arkansas highway and tran 
ntsb status:
OPEN - AWAIT REPLY

THE NTSB RECOMMENDS THAT THE ARKANSAS HIGHWAY AND TRANSPOR­
TATION DEPARTMENT! FURTHER IMPROVE THE TRAFFIC CONTROL 
FEATURES ON STATE HIGHWAY 214 AT THE CURVED APPROACH TO ITS 
INTRSECTON UITH STATE HIGHWAY 18.

LOG NUMBER! H-0357
RECOMMENDATION NUMBER! H-83-00?
ISSUE DATE! 4/27/83
ADDRESSEE! ARKANSAS HIGHWAY AND TRAN
NTSB STATUS!
OPEN - AWAIT REPLY

THE NTSB RECOHHENDS THAT THE ARKANSAS HIGHWAY AND TRANSPOR­
TATION DEPARTMENT: IDENTIFY SIMILAR LOCATIONS WITH SHARPLY 
CURVED APPROACHES TO INTERSECTIONS IN ARKANSAS, DETERMINE
THE NEED FOR FURTHER TRAFFIC ITRCL IMPROVEMENTS, AND
IMPROVE THESE LOCATIONS AS NECESSARY.

LOG NUMBER! H-0344
RECOMMENDATION NUMBER! H-83-039 
ISSUE DATE! 9/28/83 
ADDRESSEE! ALABAMA, GOVERNOR
addressee: alaska, governor
ADDRESSEE! ARIZONA, GOVERNOR
addressee: Arkansas, governor 
addressee: California, governor 
addressee: Colorado, governor 
addressee: Connecticut, governor 
addressee: Delaware, governor 
addressee: district of Columbia, may 
addressee: Florida, governor 
addressee: Georgia, governor 
addressee: Hawaii, governor

THE NTSB RECOMMENDS THAT THE GOVERNORS OF THE 50 STATES AND 
THE MAYOR OF THE DISTRICT OF COLUMBIA! REVIEW STATE LAUS 
AND REGULATIONS, AND TAKE ANY NECESSARY LEGISLATIVE ACTION, 
TO ENSURE THAT PASSENGERS IN SMALL (MORE THAN 10 PASSENGERS 
AND LESS THAN 10,000 GVUR) SCHOOLBUSES AND SCHOOL VANS ARE 
REQUIRED TO USE AVAILABLE RESTRAINT SYSTEMS WHENEVER THE 
VEHICLE IS IN MOTION? ENSURE THAT ALL USERS OF SUCH VEHICLES 
ARE AWARE OF AND COHPLY WITH THESE PROVISIONS.
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ALL SCHOOL EL'S.
NTSB SAFETY RECOMMENDATIONS

— AS OF 10/03/85 --

addressee: idaho. governor 
addressee: Illinois, governor 
addressee: Indiana, governor 
addressee: iowa. governor 
addressee: Kansas, governor 
addressee: Kentucky, governor 
addressee: Louisiana, governor 
addressee: haine- governor 
addressee: Maryland, governor 
addressee: Massachusetts, governor 
addressee: Michigan, governor 
addressee: Minnesota, governor 
addressee: Mississippi, governor 
addressee: Missouri, governor 
addressee: Montana, governor 
addressee: Nebraska, governor 
addressee: Nevada, governor 
addressee: new Hampshire, governor 
addressee: new jersey, governor 
addressee: new MEXICO- governor 
addressee: new york. governor 
addressee: north Carolina, governor 
addressee: north Dakota, governor

tDRESSEE! OHIO- GOVERNOR 
ORESSEE: OKLAHOMA. GOVERNOR

addressee: Oregon, governor
ADDRESSEE: PENNSYLVANIA. GOVERNOR 
ADDRESSEE: RHODE island, governor 
addressee: south Carolina, governor 
addressee: south Dakota, governor 
addressee: Tennessee, governor
ADDRESSEE: TEXAS- GOVERNOR
addressee: utah. governor 
addressee: verhont, governor 
addressee: Virginia, governor 
addressee: Washington, governor 
addressee: west Virginia, governor 
addressee: Wisconsin, governor 
addressfe: uyohing, governor 
addressee: American samoa. governor 
addressee: virgin islands, governor 
ADDRESSEE? PUERTO rico, governor 
addressee: guam. governor 
ntsb status:
OPEN - ACCEPTABLE ACTION
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ALL SCHOOL B'JS
NTSB SAFETY RECOMMENDATIONS

-- AS OF 1C/C3/25 --

LOG NUMBER: H-0366
•ECOHMENDA.TION NUMBER: H -93-040 
ISSUE DATE: 9 /28 /83
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE

ALABAMAr GOVERNOR 
ALASKA. GOVERNOR 
ARIZONA. GOVERNOR 
ARKANSAS. GOVERNOR 
CALIFORNIA. GOVERNOR 
COLORADO. GOVERNOR 
CONNECTICUT. GOVERNOR 
DELAWARE. GOVERNOR 
DISTRICT CF COLUMBIA. MAY 
FLORIDA. GOVERNOR 
GEORGIA. GOVERNOR 
HAWAII. GOVERNOR 
IDAHO. GOVERNOR 
ILLINOIS. GOVERNOR 
INDIANA. GOVERNOR 
IOWA. GOVERNOR 
KANSAS. GOVERNOR 
KENTUCKY. GOVERNOR 
LOUISIANA. GOVERNOR 
MAINE. GOVERNOR 
MARYLAND. GOVERNOR 
MASSACHUSETTS. GOVERNOR 
MICHIGAN. GOVERNOR 
MINNESOTA. GOVERNOR 
M ISSISSIPPI. GOVERNOR 
MISSOURI. GOVERNOR 
MONTANA. GOVERNOR 
NEBRASKA. GOVERNOR 
NcVAPA. GOVERNOR 
NEW HAMPSHIRE. GOVERNOR 
NEW JEI -Y , GOVERNOR 
NEW MEXl J . GOVERNOR 
NEW YORK. GOVERNOR 
NORTH CAROLINA. GOVERNOR 
NORTH DAKOTA. GOVERNOR 
OHIO. GOVERNOR 
OKLAHOMA. GOVERNOR 
OREGON. GOVERNOR 
PENNSYLVANIA. GOVERNOR 
RHODE ISLAND. GOVERNOR 
SOUTH CAROLINA. GOVERNOR 
SOUTH DAKOTA. GOVERNOR 
TENNESSEE. GOVERNOR 
TEXAS. GOVERNOR 
UTAH. GOVERNOR 
VERMONT. GOVERNOR 
VIRGINIA. GOVERNOR 
WASHINGTON. GOVERNOR

THE NTSB RECOMMENDS THAT THE GOVERNORS OF THE 50 STATES AND 
THE HAYOR OF THE DISTRICT OF COLUMBIA: REVIEW STATE LAWS 
AND REGULATIONS. AND TAKE ANY NECESSARY LEGISLATIVE ACTICN. 
TO ENSURE THAT VEHICLES DESIGNED TO CARRY MORE THAN 10 
PASSENGERS AND WEIGHING LESS THAN 10 .000 POUNDS GVWR. USED 
TO TRANSPORT CHILDREN TO AND FROM SCHOOL. SCHOOL-RELATED 
EVENTS. CAMP, DAY CARE CENTER, OR SIMILAR PURPOSES MEET ALL 
FEDERAL MOTOR VEHICLE SAFETY STANDARDS APPLICABLE TO SMALL 
SCHOOLBUSES,
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©
ADDRESSEE! WEST VIRGINIA, governor 
addressee: Wisco n s in , governor 
addressee : Wyoming, governor 
addressee: American samoa. governor 
addressee : v ir g in  islands , governor 
addressee : Puerto r ic o . governor 
addressee : guam. governor 
ntsb status :

OPEN -  ACCEPTABLE ACTION

ALL SCHOOL BUS
NTSB SAFETY RECOMMENDATIONS

-  AS OF 10/03/85 --

LOG NUMBER! H-0366
RECOHHENDATION NUHBER! H-83-041 
ISSUE date: 9 /28 /83
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ODRESSEE 
iDRESSEE 
DRESSEE 

ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 

iDRESSEE 
DRESSEE 

ADDRESSEE

ALABAMA. GOVERNOR 
ALASKA. GOVERNOR 
ARIZONA. GOVERNOR 
ARKANSAS. GOVERNOR 
CALIFORNIA. GOVERNOR 
COLORADO. GOVERNOR 
CONNECTICUT, GOVERNOR 
DELAWARE, GOVERNOR 
DISTRICT OF COLUMBIA. MAY 
FLORIDA. GOVERNOR 
GEORGIA, GOVERNOR 
HAWAII. GOVERNOR 
IDAHO, GOVERNOR 
ILLINOIS. GOVERNOR 
INDIANA, GOVERNOR 
IOWA, GOVERNOR 
KANSAS, GOVERNOR 
KENTUCKY, GOVERNOR 
LOUISIANA, GOVERNOR 
MAINE, GOVERNOR 
MARYLAND, GOVERNOR 
MASSACHUSETTS, GOVERNOR 
MICHIGAN, GOVERNOR 
MINNESOTA, GOVERNOR 
M ISSISSIPPI, GOVERNOR 
MISSOURI, GOVERNOR 
MONTANA, GOVERNOR 
NEBRASKA, GOVERNOR 
NEVADA, GOVERNOR 
NEW HAMPSHIRE, GOVERNOR 
NEW JERSEY, GOVERNOR 
NEW MEXICO, GOVERNOR 
NEW YORK, GOVERNOR 
NORTH CAROLINA, GOVERNOR 
NORTH DAKOTA, GOVERNOR 
OHIO, GOVERNOR

THE NTSB RECOMMENDS THAT THE GOVERNORS OF THE 50 STATES AND 
THE MAYOR OF THE DISTRICT OF COLUMBIA! REVIEW STATE LAWS 
AND REGULATIONS, AND TAKE ANY NECESSARY LEGISLATIVE ACTION, 
TO ENSURE THAT DRIVERS OF SCHOOLBUSES ARE REQUIRED TO WEAR 
THEIR SEATBELTS WHENEVER THE VEHICLE IS IN MOTION, THAT ALL 
SCHOOLBUS DRIVERS ARE MADE AWARE OF THIS REQUIREMENT- AND 
THAT PERIODIC MONITORING OF SCHOOLBl 1 DRIVER SEATBELT USE IS 
CONDUCTED.
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ALL SCHOOL BUS
NTSB SAFETY RECOMMENDATIONS

~  AS OF 10/33/35 --

addressee : oklahoha, governor 
addressee : oregqn, governor 
addressee : Pennsylvania , governor 
addressee : rhode island , governor 
addressee : south Carolina , governor 
addressee : south Dakota, governor 
addressee : Tennessee , governor
ADDRESSEE: TEXAS, GOVERNOR
addressee : utah, governor 
addressee : verhont. governor
ADDRESSEE! VIRGINIA, GOVERNOR 
addressee : Washington , governor 
addressee : west Vir g in ia , governor 
addressee : Wisc o n s in , governor 
addressee : Wyoming, governor 
addressee : American sahoa, governor 
addressee : v irg in  isla n ds , governor 
addressee : Puerto r ic o , governor 
addressee : guam, governor 
ntsb status :

OPEN -  ACCEPTABLE ACTION

LOG NUMBER.* H-C365
recommendation number: H-9 3 -0 4 2  
issue da te : 9 / 2 4 /2 3  
addressee: Arkansas highway and tran  
ntsb s ta tu s :

OPEN -  AWAIT REPLY

the NTSB RECOMMENDS THAT THE ARKANSAS HIGHWAY AND 
TRANSPCRTATION DEPARTMENT: REVISE THE BALL BANK INDICATOR 
READINGS USED TO SELECT AND POET ADVISORY SPEEDS FOR CURVES 
TO CONFORM TO THE GUIDELINES PUBLISHED Bv THE AMERICAN

LOG NUHBERJ H-0345
RECOHHENDATION NUMBER! H-83-043 
ISSUE DATE! 9 /26 /83
addressee : Arkansas highway and tran 
ntsb status :

OPEN -  AWAIT REPLY

THE NTSB RECOMMENDS THAT THE ARKANSAS HIGHWAY AND 
TRA! SPORTATION DEPARTMENT! DETERMINE IF  THE DESIGN OF THE 
RUMBLE STRIPS INSTALLED AT THE APPROACH TO THE CURVE ON 
STATE HIGHWAY 214 HAS CREATED A HAZARD BECAUSE CF TRAFFIC 
MANUEVERING INTO THE OPPOSING TRAFFIC LANE TO AVOID THE 
RUMBLE STRIPS, AND TAKE ACTION TO CORRECT THE PROBLEM IF IT 
IS  DETERMINED THAT A HAZARD EXISTS,
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ALL SCHOOL BUS
NTSB SAFETY RECOMMENDATIONS

—  AS OF 10/03/95 --

LOG NUMBER: H-0365A
RECOMMENDATION NUMBER! H-83-044 
ISSUE DATE! 9 /26 /83
addressee : nhtsa
NTSB STATUS!

OPEN -  UNACCEPTABLE ACTION

THE NTSB RECOMMENDS THAT THE NATIONAL HIGHWAY TRAFFIC SAFETY 
ADMINISTRATION! INCLUDE IN HIGHUAY SAFETY PROGRAM STANDARD 
(HSPS) 17— PUPIL TRANSPORTATION SAFETT AND IN THE 'PROGRAH 
MANUAL' FOR HSPS 17 THE REQUIREMENT THAT THE STATES 
INSTITUTE QUALITY CONTROL PROCEDURES FOR SCHOOLBUS REPAIRS 
TO DETERMINE IF NEEDED REPAIRS HAVE BEEN PERFORMED 
ADEQUATELY OR IF  MAJOR REPAIRS ARE REQUIRED,

LOG NUMBER! H-0365A
RECOHHENDATION NUMBER! H-S3-045 
ISSUE DATE! 9 /26 /83  
ADDRESSEE! NHTSA 
NTSB status :

OPEN -  ACCEPTABLE ACTION

THE NTSB RECOHHENDS THAT THE NATIONAL HIGHWAY TRAFFIC SAFETY 
ADMINISTRATION! INCLUDE IN THE 'PROGRAM MANUAL* OF HIGHWAY 
SAFETY PROGRAM STANDARD 17— PUPIL TRANSPORTATION SAFETY!
1, SPECIFIC! UELL-DEFINED QUALIFICATIONS FOR HIRING 
SCHOOLBUS HECHANILj ! 2 , SPECIFIC SKILL AREAS FOR SCHOOLBUS 
MECHANICS FOR WHICH CERTIFICATION OF PROFICIENCY IS 
REQUIREDf 3 . A BIBLIOGRAPHY OF AVAILABLE COURSES THAT CAN 
BE ATTENDED OR COURSE CURRICULA THAT CAN BE USED AS AN 
EXAMPLE TO OBTAIN CERTIFICATION OF PROFICIENCY IN THE 
REQUIRED SKILL AREASi 4 , A REQUIREMENT TO INSTITUTE AND 
ENFORCE PROCEDURES TO PREVENT SCHOOL ACTIVITY GROUPS FROM 
ORGANIZING! BEGINNING! OR CONTINUING TRIPS IN MECHANICALLY 
UNSAFE VEHICLES! AND 5 , REQUIREMENTS TO PLACE FIRE 
EXTINGUISHERS AT THE FRONT AND REAR OF SCHOOLBUSES! POST 
SIGNS IN SCHOOLBUSES ON THE LOCATION AND USE OF EMERGENCY 
EQUIPMENT! AND BRIEF PASSENGERS ON THE LOCATION AND USE j c 
EMERGENCY EQUIPMENT, SOTH PERIODICALLY AND BEFORE BEGINNING 
ACTIVITY TRIPS.

LOG NUMBER! H-0365B
RECOMMENDATION NUHBER: H-83-046 
ISSUE DATE! 9 /2 6 /83
addressee : alabama, governor 
addressee : alaska» governor 
addressee : Arizona ! governor 
addressee : Arkansas, governor 
addressee : Ca l ifo rn ia , governor 
addressee : Colorado, governor 
addressee: Connecticut , governor 
addressee : Delaware, governor
ADDRESSEE; DISTRICT OF COLUMBIA, HAY
addressee : Flo r ida , governor 
addressee : Georgia , governor 
addressee : h a u a ii, governor 
addressee : IDAHO, governor 
addressee : I l l in o is , governor

DRESSEE! INDIANA, GOVERNOR 
DRESSEE! IO'JA, GOVERNOR

addressee : Kansas, governor

THE NTSB RECOMMENDS THAT ALL STATES AND THE DISTRICT OF 
COLUMBIA! UPGRADE THE QUALITY OF SCHOOLBUS INSPECTION AND 
REPAIR BY EXAMINING AND REVISING, AS REQUIRED, THE 
QUALIFICATIONS AND TRAINING OF AND FACILITIES FOR INSPECTORS 
AND HECHANICS AND BY INSTITUTING DUALITY CONTROL PROCEDURES 
TO DETERHINE IF  NEEDED REPAIRS HAVE BEEN PERFORMED 
ADEQUATELY OR IF MAJOR REPAIRS ARE REQUIRED,
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ALL SCHOOL BUS
NTSB SAFETY RECOMMENDATIONS

-  AS OF :0/CJ-'35 --

addressee: Kentucky , governor 
addressee : Lo u is ia n a , governor 
addressee : maine , governor 
addressee : Maryland, governor
ADDRESSEE: MASSACHUSETTS, GOVERNOR 
addressee : Mich igan , governor 
addressee : Minnesota , governor 
addressee : K i s s r s s r " .  governor 
addressee : Mis s o u r i , governor 
addressee : Montana, governor 
addressee : Nebraska , governor 
addressee : nevada, governor 
addressee : new Hampshire , governor 
addressee : new je r se y , governor 
addressee : new heyjco , governor 
addressee : new york , governor 
addressee : north Carolina , governor 
addressee : north Dakota, governor 
addressee : ohio , governor 
addressee : Oklahoma, governor 
addressee : Oregon, governor 
addressee : Pennsylvania , governor 
addressee : rhode island , governor 
addressee : south Carolina , governor 
addressee : south Dakota, governor 
addressee : Tennessee , governor 
addressee : texas, governor 
addressee : utah- governor
ADDRESSEE! VERMONT, GOVERNOR
addressee : Vir g in ia , governor 
addressee : Washington , governor 
addressee : west Vir g in ia , governor 
addressee : Wis c o n s in , governor 
addressee: ijyohing , governor 
addressee : American samoa, governor 
addressee : v irg in  islands , governor 
addressee : fuerto r ic o , governor 
addressee: guah, governor 
ntsb status :

OPEN -  ACCEPTABLE ACTION
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LOG NUHBER! H-0365B
RECOHHENDATION NUHBER: H-83-047 
ISSUE DATE! 9 /2 6 /83
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 

DRESSEE 
DRESSEE 

ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 

DRESSEE 
DRESSEE 

ADDRESSEE

HAT

ALABAMA* GOVERNOR 
ALASKA. GOVERNOR 
ARIZONA) GOVERNOR 
ARKANSAS. GOVERNOR 
CALIFORNIA. GOVERNOR 
COLORADO: GOVERNOR 
CONNECTICUT. GOVERNOR 
DELAWARE* GOVERNOR 
DISTRIC7 OF COLUH 
FLORIDA. GOVERNOR 
GEORGIA. GOVERNOR 
HAWAII. GOVERNOR 
IDAHO- GOVERNOR 
ILLINOIS. GOVERNOR 
INDIANA. GOVERNOR 
IOWA. GOVERNOR 
KANSAS. GOVERNOR 
KENTUCKY. GOVERNOR 
LOUISIANA. GOVERNOR 
MAINE. GOVERNOR 
MARYLAND. GOVERNOR 
MASSACHUSETTS. GOVERNOR 
MICHIGAN. GOVERNOR 
MINNESOTA. GOVERNOR 
M ISSISSIPPI. GOVERNOR 
MISSOURI. GOVERNOR 
MONTANA, GOVERNOR 
NEBRASKA, GOVERNOR 
NEVADA, GOVERNOR 
NEW HAMPSHIRE, GOVERNOR 
NEU JERSEY, GOVERNOR 
NEW MEXICO- GOVERNOR 
NEW YORK, GOVERNOR 
NORTH CAROLINA, GOVERNOR 
NORTH DAKOTA, GOVERNOR 
OHIO, GOVERNOR 
OKLAHOMA, GOVERNOR 
OREGON, GOVERNOR 
PENNSYLVANIA, GOVERNOR 
RHODE ISLAND, GOVERNOR 
SOUTH CAROLINA, GOVERNOR 
SOUTH DAKOTA, GOVERNOR 
TENNESSEE, GOVERNOR 
TEXAS, GOVERNOR 
UTAH, GOVERNOR 
VERMONT, GOVERNOR 
VIRGINIA, GOVERNOR 
WASHINGTON, GOVERNOR

ALL SCHOOL BUS
NTSB SAFETY RECOMMENDATIONS

-- AS OF 10/03/85 -

THE NTSB RECOMMENDS THAT ALL STATES AND THE DISTRICT OF 
COLUMBIA! INSTITUTE AND ENFORCE PROCEDURES TO PREVENT 
ACTIVITY GROUPS AND DRIVERS FROM ORGANIZING, BEGINNING, GR 
CONTINUING TRIPS IN MECHANICALLY UNSAFE VEHICLES.
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ALL SCHOOL BUS
MHB SAFETY RECOMMENDATIONS

-  AS CF !0 *03/85 ~

addressee : west Vir g in ia , governor 
addressee : Wisc o n s in , governor 
addressee : Wyoming, governor 
addressee : American sahoa. governor 
addressee : v ir g in  isla n ds , governor 
addressee : Puerto r ic o . governor 
addressee : guam. governor 
ntsb status : 

open -  acceptable action

LOG NUMBER! H-0365B
RECOHHENDATION NUHBER! H-83-048 
ISSUE DATE! 9 /2 6 /83
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE

ALABAMA, GOVERNOR 
ALASKA. GOVERNOR 
ARIZONA, GOVERNOR 
ARKANSAS, GOVERNOR 
CALIFORNIA, GOVERNOR 
COLORADO, GOVERNOR 
CONNECTICUT, GOVERNOR 
DELAWARE, GOVERNOR 
DISTRICT OF COLUMBIA, MAY 
FLORIDA, GOVERNOR 
GEORGIA- GOVERNOR 
HAWAII, GOVERNOR 
IDAHO, GOVERNOR 
ILLINOIS, GOVERNOR 
INDIANA, GOVERNOR 
IOWA, GOVERNOR 
KANSAS, GOVERNOR 
KENTUCKY, GOVERNOR 
LOUISIANA, GOVERNOR 
MAINE, GOVERNOR 
MARYLAND, GOVERNOR 
MASSACHUSETTS, GOVERNOR 
MICHIGAN, GOVERNOR 
MINNESOTA, GOVERNOR 
M ISSISSIPP I, GOVERNOR 
MISSOURI, GOVERNOR 
MONTANA, GOVERNOR 
NEBRASKA, GOVERNOR 
NEVADA, GOVERNOR 
NEW HAMPSHIRE, GOVERNOR 
NEW JERSEY, GOVERNOR 
NEW MEXICO- GOVERNOR 
NEW YORK, GOVERNOR 
NORTH CAROLINA, GOVERNOR 
NORTH DAKOTA, GOVERNOR 
OHIO, GOVERNOR

THE NTSB RECOMMENDS THAT ALL STATES AND THE DISTRICT OF 
COLUMBIA: PLACE FIRE EXTINGUISHERS AT THE FRONT AND REAR OF 
SCHOOLBUSES, POST SIGNS I n SCHOOLBUSES ON THE LOCATION AND 
USE OF EMERGENCY EQUIPMENT, AND BRIEF PASSENGERS ON THE 
LOCATION AND USE OF EMERGENCY EQUIPMENT- BOTH PERIODICALLY 
AND BEFORE BEGINNING ACTIVITY TRIPS.



PAGE 31

all school pus
NTSB SAFET? RECOMMENDATIONS— or i/\ **'7 /OC _ .'rf' l v '  Vs/' Uv

addressee : Oklahoma* governor 
addressee : oregon. governor 
addressee : Pennsylvania* governor 
addressee: RHODE island* governor 
addressee : south Carolina , governor 
addressee : south Dakota, governor 
addressee : Tennessee , governor 
addressee : texas. governor 
addressee : utah. governor 
addressee : Vermont, governor 
addressee : Vir g in ia , governor 
addressee : Washington , governor 
addressee : west Vir g in ia , governor 
addressee : Wis c o n s in , governor 
addressee : Wyoming , governor 
addressee: aherican sahoa. governor 
addressee : v irg in  islands , governor 
addressee : PUERTO r ic o . governor 
addressee : guah. governor 
ntsb status :

OPEN -  ACCEPTABLE ACTION

QG NUHBER: H-0377
RECOMMENDATION NUMBER! H-83-065
TCCMC n & T C  I ' V l / J / O T

addressee : Ca l ifo rn ia , department of 
ntsb status :

OPEN -  INITIAL RESPONSE RECEIVED

THE NTSB RECOMMENDS that THE state of CALIFORNIA DEPARTMENT 
OF MOTOR VEHICLES: EXPAND ITS MEDICAL QUALIFICATIONS 
REQUIREMENTS FOR A CLASS I AND 0 MOTOR VEHICLE OPERATOR'S 
LICENSE TO INCLUDE A PROVISION WHICH REQUIRES AN APPLICANT 
TO SUBMIT COMPLETE AND EXPLICIT MEDICAL INFORMATION* 
INCLUDING ONE'S MEDICAL HISTORY.

THE NTSB RECOHHENDS THAT THE STATE CF CALIFORNIA DEPARTMENT 
OF MOTOR VEHICLES! CONSIDER ENACTING APPROPRIATE 
LEGISLATION TC PROHIBIT THE FALSIFICATION AND/OR OMISSION OF 
MEDICAL INFORMATION PURSUANT TO OBTAINING A CLASS 1 AND 2 
MOTOR VEHICLE OPERATOR'S LICENSE IF  CURRENT ADMINISTRATIVE 
AUTHORITY WILL NOT PERMIT THE PRESENT MEDICAL QUALIFICATIONS 
TO BE EXPANDED.

LOG NUMBER! H-0377
RECOMMENDATION NUMBER! H-S3-066 
ISSUE DATE! 12 /14 /83 
ADDRESSEE! CALIFORNIA* DEPARTMENT OF 
NTSB STATUS!

OPEN -  INITIAL RESPONSE RECEIVED
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ALL SCHOOL BUS
NTSB SAFETY RECOMMENDATIONS

-  AS OF 10/03/35 --

LOG NUMBER! H-0378
RECOMMENDATION NUMBER! H-83-067 
ISSUE DATE! 12/14/83 
ADDRESSEE! CALIFORNIA DEPARTMENT OF 
ADDRESSEE! WASHINGTON» STATE BOARD 0 
NTSB STATUS!

OPEN -  ACCEPTABLE ACTION

THE NTSB RECOHHENDS THAT THE CALIFORNIA STATE DEPARTMENT OF 
EDUCATION AND THE WASHINGTON STATE BOARD OF EDUCATION! 
INITIATE A PROGRAH TO RETROFIT (EXCEPT UHERE THE DESIGN 
MAKES RETROFITTING ECONOMICALLY PROHIBITIVE) ALL TRANSIT- 
TYPE SCHOOLBUSES WITHIN YOIJR FLEET THAT ARE NOT EQUIPPED 
UITH FEDERAL MOTOR VEHICLE SAFETY STANDARD (FMVSS) 222 
APPROVED SEATS UITH FMVSS 222 APPROVED SEAT AND RESTRAINING 
BARRIERS IF THESE SCHOOLBUSES ARF REFURBISHED DURING THEIR 
NORM;'! Jc. VICE LIFE.

LOG NUHBER!
RECOHHENDATION NUHBER! 
ISSUE DATE! 12 /14 /83 
ADDRESSEE! FHWA 
NTSB STATUS!

OPEN -  ACCEPTABLE ACTION

H-0379 THE NTSB RECOHHENDS THAT THE FEDERAL HIGHWAY ADMINISTRATION!
H-S3-06S REVISE FEDERAL MOTOR CARRIER SAFETY REGULATION 49 CFR 391 .43

TO INCORPORATE A PROVISION, SIMILAR TO THAT SPECIFIED IN 14 
CFR 67 .20 (A ) FOR AIRMEN MEDICAL CERTIFICATION, WHICH WILL 
PROHIBIT THE FALSIFICATION OR OMISSION OF MEDICAL 
INFORMATION IN CONNECTION WITH A MEDICAL CERTIFICATION 
PHYSICAL EXAMINATION.

LOG NUHBER! H-0421
RECOHHENDATION NUMBER! H-34-070 
ISSUE DATE! 9 /24/84 
ADDRESSEE! NEVADA, GOVERNOR 

GEORGIA, GOVERNOR 
NORTH CAROLINA, GOVERNOR 
SOUTH CAROLINA, GOVERNOR 
KANSAS, GOVERNOR 
MINNESOTA, GOVERNOR 
WASHINGTON, GOVERNOR

ADDRESSEE!
ADDRESSEE!
ADDRESSEE!
ADDRESSEE!
ADDRESSEE!
ADDRESSEE!
NTSB STATUS!

OPEN -  ACCEPTABLE ACTION

THE NTSB RECOHMENDS TO THE GOVERNORS OF NEVADA, GEORGIA, 
NORTH CAROLINA, SOUTH CAROLINA, KANSAS, MINNESOTA, AND 
WASHINGTON! REVISE CURRENT STATE MOTOR VEHICLE LICENSING 
PROCEDURES TO REQUIRE ALL APPLICANTS FOR COMMERCIAL OR 
NONCOMMERCIAL BUS LICENSES TO TAKE AN APPROPRIATE WRITTEN 
EXAMINATION AND A ROAD TEST IN THE SIZE VEHICLE FOR WHICH 
THE LICENSE IS  TO BE ISSUED.

LOG NUMBER! H-0422
RECOMMENDATION NUMBER! H-84-071 
ISSUE DATE! 9 /24 /84  
ADDRESSEE! TEXAS, LIBERTY COUNTY, CO 
NTSB STATUS!

OPEN -  AWAIT REPLY

THE NTSB RECOMMENDS THAT THE COMMISSIONER'S COURT CF LIBERTY 
COUNTY TEXAS! DEVELOP A DISASTER PLAN TO INCLUDE ALL FIRE, 
POLICE, MEDICAL, AND EMERGENCY SUPPORT AGENCIES WITHIN THE 
COUNTY AS WELL AS ADJACENT COUNTIES WHICH PROVIDES CLEAR 
GUIDELINES ON JURISDICTION, LOGISTICAL REQUIREMENTS, MEDICAL 
RESOURCE AVAILABILITY, COMMUNICATION NEEDS, AND THE NEED FOR 
ESTABLISHING A TRIAGE SYSTEM IN THE EVENT OF A CATASTROPHIC 
ACCIDENT.
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LOG NUMBER: H-0423
RECOMMENDATION NUMBER! H -84-072 
ISSUE DATE! 9 /24/84
addressee : alabama, governor 
addressee : alaska. governor 
addressee : Ar izona , governor 
addressee : Arkansas, governor 
addressee : d is t r ic t  of Columbia , 
addressee : flo rd ia , governor 
addressee : ibaho , governor 
addressee : ioua , governor 
addressee : Kentucky, governor 
addressee : Mi s s i s s i p p i , governor 
addressee : Mis s o u r i , governor 
addressee : Nebraska , governor 
addressee : new Mex ico , governor 
addressee : ohio , governor 
addressee : oklahoha, governor
ADDRESSEE: OREGON- GOVERNOR
addressee : south Dakota, governor 
addressee : Tennessee , governor 
addressee : utah, governor 
addressee : vernont, governor

DRESSEE: WEST VIRGINIA. GOVERNOR 
WISCONSIN, GOVERNOR

ALL SCHOOL BUS
NTSB SAFETY RECOMMENDATIONS

-- AS OF 10/03/85 --

THE NTSB RECOMMENDS TO THE GOVERNORS OF ARIZONA, IDAHO, 
SOUTH DAKOTA, KENTUCKY, WISCONSIN, OHIO, WEST VIRGINIA, NEW 
MEXICO, FLORIDA, M ISSISSIPPI, TENNESSEE, IOUA, NEBRASKA, 
OKLAHOMA. ARKANSAS, MISSOURI, ALABAMA, ALASKA, VERMONT, 
UTAH, OREGON, AND THE MAYOR CF THE DISTRICT OF COLUMBIA! 
ENACT APPROPRIATE LEGISLATION TO REQUIRE ALL PROSPECTIVE 
OPERATORS OF NONCOMMERCIAL BUSES TO DEMONSTRATE THEIR 

MAY DRIVING SKILLS BY TAKING AN APPROPRIATE WRITTEN EXAMINI- 
NATICN AND ROAD TEST IN THE SIZE VEHICi E FOR WHICH THE 
LICENSE IS  TC BE ISSUED.

^ D B
ressee : 

ntsb status :
OPEN -  ACCEPTABLE ACTION

.  rtUMBER! H-0425
RECOHHENDATION NUMBER! H-84-074 
ISSUE DATE! 10 /05 /84 
ADDRESSEE! MASSACHUSETTS, TOWN OF RE 
NTSB STATUS!

CLOSED -  ACCEPTABLE ACTION

THE NTSB RECOMMENDS THAT THE 'CUN OF REHOBCTH, MASSACHU­
SETTS, SCHOOL DISTRICT! IMPLEMENT PROCEDURES TO NOTIFY 
SCHOOLBUS DRIVERS OF OPERATOR'S LICENCE AND ENDORSEMENT 
EXPIRATION DATES, AND FOLLOW-UP ON THESE NOTIFICATIONS TC 
ENSURE DRIVERS' COMPLIANCE WITH THE LICENSING REQUIREMENTS 
OF THE COMMONWEALTH OF MASSACHUSETTS.
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LOG NUHBER! H-0437
RECOHHENDATION NUHBER! H-85-004 
ISSUE DATE! 3/22/S5
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE

ALAPAHA, STATE DIRECTOR 0 
ALASKA. STATE DIRECTOR f.F 
ARIZONA. STATE DIRECTOR 0 
ARKANSAS. STATE DIRECTOR 
CALIFORNIA. STATE DIRECTO 
COLORADO. STATE DIRECTOR 
CONNECTICUT. STATE DIRECT 
DELAWARE. STATE DIRECTOR 
DISTRICT OF COLUMBIA* DIR 
FLORIDA, STATE DIRECTOR 0 
GEORGIA, STATE DIRECTOR 0 
HAWAII, STATE DIRECTOR OF 
IDAHO, STATE DIRECTOR Of 
ILLINOIS, STATE DIRECTOR 
INDIANA, STATE DIRECTOR 0 
IOWA, STATE DIRECTOR OF P 
KANSAS, STATE DIRECTOR OF 
KENTUCKY, STATE DIRECTOR 
LOUISIANA, STATE DIRECTOR 
HAINE, STATE DIRECTOR OF 
MARYLAND, STATE DIRECTOR 
HASSACHUSETTS, STATE DIRE 
MICHIGAN* STATE DIRECTOR 
HINNESOTA, STATE DIRECTOR 
M ISSISSIPPI, STATE DISEC! 
MISSOURI, STATE DIRECTOR 
MONTANA. STA’ E DIRECTOR C 
NEBRASKA, STATE DIRECTOR 
NEVADA, STATE DIRECTOR Of 
NEW HAHPSHIRE, STATE DIRE 
NEW JERSEY, STATE DIRECTO 
NEW HEXICO, STATE DIRECTO 
NEW YORK, STATE DIRECTOR 
NORTH CAROLINA, STATE DIR 
NORTH DAKOTA, STATE DIREC 
OHIO, STATE DIRECTOR OF P 
OKLAHOHA, STATE DIRECTOR 
OREGON, STATE DIRECTOR OF 
PENNSYLVANIA, STATE DIREC 
RHODE ISLAND, STATE DIREC 
SOUTH CAROLINA, STATE DIP 
SOUTH DAKOTA, STATE DIREC 
TENNESSEE. STATE DIRECTOR 
TEXAS, STATE DIRECTOR CF 
UTAH, STATE DIRECTOR OF P 
VERMONT, STATE DIRECTOR C 
VIRGINIA, STATE DIRECTOR 
WASHINGTON, STATE DIRECTO

ALL SCHOOL BUS
NTSB SAFETY RECQHHENBATIONS

-  AS OF 10/03/85 -

THE NTSB RECOHHENDS THAT THE STATE DIRECTORS CF PUPIL TRANS­
PORTATION OF THE 50 STATES AND THE DISTRICT OF COLUMBIA! 
ENCOURAGE LOCAL SCHOOL JURISDICTIONS TO ESTABLISH AND 
ENFORCE PROCEDURES TO SYSTEHATICALLY HONITOR SCHOOLBUS 
DRIVER COHPLIANCE WITH RAILROAD CROSSING STOP REQUIREHENTS 
AND ROUTING REQUIREHENTS WHICH INCLUDE ON SCENE OBSERVATIONS 
OF DRIVER PERFORHANCE.

#

$
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-LL iCHC'.’L fiUS
NTSB SAFE'“ RECOMMENDATIONS

-- AS Of K>/02,'85 --

ADDRESSEE! 4EST VIRGINIAr STATE DIRE
addressee : Wisc o n s in * state director 
addressee : WYOMING* state director 0 
NTSB status:

OPEN -  ACCEPTABLE ACTION

LOG number:
RECOMMENDATION NUMBER! 
ISSUE DATE: 3 /2 2 /85
addressee :

H-0437
H-85-005

AW D

ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 

RESSEE 
RESSEE 

ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 
ADDRESSEE 

iRESSEE 
RESSEE 

ADDRESSEE1

ALABAMA* STATE DIRECTOR 0 
ALASKA- STATE DIRECTOR OF 
ARIZONA* STATE DIRECTOR 0 
ARKANSAS* STATE DIRECTOR 
CALIFORNIA* STATE DIRECTO 
COLORADO* STATE DIRECTOR 
CONNECTICUT* STATE DIRECT 
DELAWARE* STATE DIRECTOR 
DISTRICT OF COLUMBIA. DIR 
FLORIDA* STATE DIRECTOR 0 
GEORGIA* STATE DIRECTOR 0 
HAWAII, STATE DIRECTOR OF 
IDAHO. STATE DIRECTOR OF 
ILLINOIS* STATE DIRECTOR 
INDIANA, STATE DIRECTOR 0 
IOWA, STATE DIRECTOR OF P 
KANSAS. STATE DIRECTOR OF 
KENTUCKY* STATE DIRECTOR 
LOUISIANA. STATE DIRECTOR 
MAINE, STATE DIPEC’ OR OF 
MARYLAND. STATE DIRECTOR 
MASSACHUSETTS* STATE HIRE 
MICHIGAN, STATE DIRECTOR 
MINNESOTA. STATt DIRECTOR 
MISSISSIPPI* STATE DIREC" 
MISSOURI* STATE DIRECTOR 
HONTANA* STATE DIRECTOR 0 
NEBRASKA, STATE DIRECTOR 
NEVADA, STATE DIRECTOR OF 
NEW HAMPSHIRE* STATE DIRE 
NEW JERSEY* STATE DIRECTO 
NEW MEXICO. STATE DIRECTO 
NEW YORK, STATE DIRECTOR 
NORTH CAROLINA* STATE DIR 
NORTH DAKOTA, STATE DIREC 
OHIO* STATE DIRECTOR OF p 
OKLAHOMA, STATE DIRECTOR 
OREGON, STATE DIRECTOR OF 
PENNSYLVANIA, ' ATE DIREC 
RHODE ISLAND,"STATE DIREC

THE NTSB RECOMMENDS THAT THE STATE DIRECTORS CT PUPIL TRANS • 
PORTATICM CF THE 50 STATES AND THE DISTRICT OF COLUMBIA: 
ENCOURAGE LOCAL SCHOOL JURISDICTIONS TO ISSUE AN 
ANNOUNCEMENT TO PARENTS AND STUDENTS AT CR NEAR THE START OF 
EACH SCHOOL YEAR WHICH (1 ! STATES THE JURISDICTION'S RULES 
REGARDING SCHOOLBUSES STOPPING AT RAILROAD CROSSINGS* (2 ' 
REQUESTS THAT SCHOOLBUS DRIVERS WHO FAIL TO COMPLY BE 
REPORTED TO A DESIGNATED SCHOOL OFFICIAL, AND (3 ) PROVIDE 
THE NAME AND TELEPHONE NUMBER OF THE OFFICIAL,
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ALL SCHOOL BUS
NTSB SAFETY RECOMMENDATIONS

-- AS CF 10-'33.'35 --

addressee : south Carolina , state d ir  
addressee : south Dakota, state d irec  
addressee : Tennessee , state director 
addressee : texas, state director of 
addressee : utah, state director of p 
addressee : Vermont, state director c 
addressee : Vir g in ia , state director 
addressee : Washington, state directs 
addressee : west Vir g in ia * state d ire  
addressee : Wisc o n s in , state director 
addressee : Wyoming- state director j  
ntsb status :

OPEN -  ACCEPTABLE ACTION

LOG NUMBER: H-0437
RECOMMENDATION NUMBER! H-85-006
issue da te : 3 / 2 2 /8 5
ADDRESSEE! ALABAMA, state director 0
ADDRESSEE: ALASKA, state DIRECTOR OF
addressee: A rizona, s ta te  d ire c to r  0 
addressee: A rkansas, s ta te  d ire c to r  
addressee: C a li fo rn ia , s ta te  d ire c to  
addressee: Co lo rado , s ta te  d ire c to r  
addressee: Connecticut, s ta te  d ire c t 
addressee: Delaware, s ta te  d ire c to r  
addressee: d i s t r i c t  o f  Columbia, d i r  
addressee: F lo r id a , s ta te  d ire c to r  0 
addressee: Georg ia, s ta te  d ire c to r  0
ADDRESSEE! HAWAII, STATE DIRECTOR OF 
ADDRESSEE: IDAHO, s ta te  d ire c to r  o f 
addressee: I l l i n o i s ,  s ta te  d ire c to r  
addressee: Ind iana , s ta te  d ire c to r  0 
addressee: ioua , s ta te  d i re c to r  o f p 
addressee: Kansas, s ta te  d ire c to r  o f
ADDRESSEE: KENTUCKY, STATE DIRECTOR
addressee: Lo u is ian a , state director 
addressee: MAINE, state director of 
addressee: Maryland, state director 
addressee : Massachusetts, state d ire  
addressee : Mich igan , state director 
addressee : Minnesota , state director 
addressee: Mi s s i s s i p p i , state direct 
addressee : Mis s o u r i, state director 
addressee: Montana, state director c
ADDRESSEE! NEBRASKA, STATE DIRECTOR
addressee : Nevada, state director of 
addressee : new Hampshire , state d ire 
addressee : new je r se y , state directc 
addressee : new Mex ico , state directo

the ntsb RECOMMENDS !HAt the state directors of p u p il  trans­
portation CF THE 5C STATES AND THE DISTRICT OF COLUMBIA! 
ENCOURAGE local school ju r isd ic t io n s  to : DISCUSS WITH 
DRIVER APPLICANTS DURING THE SELECTION PROCESS THE PHYSICAL 
AND MENTAL DEMANDS PLACED UPON SCHOOLBUS DRIVERS, ENCOURAGE 
IN-SERVICE DRIVERS TD DISCUSS THEIR PROBLEMS AND THEIR 
SATISFACTION WITH THE PRESENT JOB ASSIGNMENT UITH THEIR 
SUPERVISORS DURING ROUTINE CONTACTS AND DURING PERFORMANCE 
EVALUATIONS, AND ENCOURAGE SUPERVISORS TC HAVE FREQUENT 
CONTACT WITH THEIR SCHOOLBUS DRIVERS TO DISCUSS AND RESOLVE 
BEHAVIOR PROBLEMS CONCERNING SCHOOLBUS PASSENGERS.

*
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ALL SCHOOL B'JS
NTSB SAFETT RECOMMENDATIONS

-- AS OF 10/03/85 --

addressee : new york» state director 
addressee: north Carolina , state d ir  
addressee: north DAKOTA, state d irec  
addressee : OHIO, state director of p 
addressee : Oklahoma. state director 
ADDRESSEE! OREGON, state director of 
addressee : Pennsylvania , state direc 
addressee : rhode island , state direc 
addressee : south Carolina , state d ir  
addressee: south Dakota, state direc 
addressee: TENNESSEE. STATE DIRECTOR 
addressee : TEXAS, state director of 
addressee: UTAH, state director of p 
addressee: Vermont, state director o 
addressee : Vir g in ia , state director 
addressee : Washington , state directo 
addressee: west Vir g in ia , state d ire 
addressee: Wisc o n s in ? state director 
addressee : WYOMING? state director u 
ntsb status :

OPEN -  ACCEPTABLE ACTION

G NUMBER: H-0437A
RECOHHENDATION NUHBER! H-85-007 
ISSUE DATE! 3 /2 2 /85
addressee: p u p il  transportation serv 
ntsb status : 

open -  await reply

THE NTSB RECOMMENDS THAT THE VIRGINIA DEPARTMENT OF 
EDUCATION: CONSULT WITHOUT DELAY UITH THE VIRGINIA MEDICAL 
SOCIETY TO PROMULGATE OBJECTIVE MINIMUM PHYSICAL STANDARDS 
FOR SCHOOLBUS DRIVERS AS SPECIFIED BY SECTION 2 2 -1 -1 "?  OF 
THE CODE OF VIRGINIA. AS AMENDED IN 1979. INCORPORATE THE 
STANDARDS IN THE PRESCRIBED PHYSICAL EXAMINATION FORMS. AND
SPECIFY THE HEALTH HISTORY THAT MEDICA YAMINEES SHALL
OBTAIN WHEN EXAMINING SCHOOLBUS DRIVER APPLICANTS.

LOG NUHBER! H-0440
RECOMMENDATION NUMBER! H -85-009 
ISSUE DATE! 6 /0 4 /85
addressee : Florida  department of hig
NTSB STATUS!

OPEN -  INITIAL RESPONSE RECEIVED

THE NTSB RECOMMENDS THAT THE STATE OF FLORIDA. DEPARTMENT CF 
HIGHWAY SAFETY AND MOTOR VEHICLES! ADOPT REGULATIONS TO 
REQUIRE THE OWNER OF A PRIVATE BUS TO DECLARE ANNUALLY WHEN 
THE VEHICLE IS REGISTERED IF  THE BUS IS  TO BE USED FOR PUPIL 
TRANSPORTATION. AND INSTITUTE PROCEDURES TO USE 1,-IE DATA TO 
IDENTIFY ALL PRIVATELY-OWNED AND PRIVATELY-OPERATED 
SCHOOLBUSES THAT ARE SUBJECT TO THE VEHICLE INSPECTION AND 
DRIVER CERTIFICATION REQUIREMENTS IN FLORIDA STATE STATUTE 
316 .615 .
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LOG NUMBER*. H-0440
RECOHHENDATION NUMBER: H-85-011 
ISSUE DATE! 6 /0 4 /85
addressee : Florida department of h m  
ntsb status :

OPEN -  INITIAL RESPONSE RECEIVED

THE NTSB RECOMMENDS THAT THE STATE OF FLORIDA. DEPARTMENT OF 
HIGHWAY SAFETY AND MOTOR VEHICLES! INSTRUCT LAW ENFORCEMENT 
OFFICERS TO VERIFY ON A CONTINUING BASIS COMPLIANCE WITH THE 
REQUIREMENT FOR ANNUAL INSPECTION OF PRIVATELY-OWNED 
SCHOOLBUSES STATED IN FLORIDA STATE STATUTE 316 .615 THROUGH 
A SYSTEMATIC PROGRAM OF ROADSIDE VEHICLE CHECKS AND ON EACH 
OCCASION A PRIVATE SCHOOLBUS IS  STOPPED FOR A DRIVER 
VIOLATION ON A SPECIFIC VEHICLE SAFETY VIOLATION.

LOG NUMBER! H-0441
RECOMMENDATION NUMBER! H-85-012 
ISSUE DATE! 6 /0 4 /85
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE

ALABAMA. GOVERNOR 
ALASKA. GOVERNOR 
ARIZONA. GOVERNOR 
ARKANSAS. GOVERNOR 
CALIFORNIA, GOVERNOR 
COLORADO, GOVERNOR 
CONNECTICUT, GOVERNOR 
DELAWARE, GOVERNOR 
FLORIDA, GOVERNOR 
GEORGIA, GOVERNOR 
HAWAII. GOVERNOR 
IDAHO. GOVERNOR 
ILLINOIS, GOVERNOR 
INDIANA. GOVERNOR 
IOWA, GOVERNOR 
KANSAS, GOVERNOR 
KENTUCKY. GOVERNOR 
LOUISIANA. GOVERNOR 
MAINE, GOVERNOR 
MARYLAND. GOVERNOR 
MASSACHUSETTS. GOVERNOR 
MICHIGAN. GOVERNOR 
MINNESOTA, GOVERNOR 
M ISSISSIPP I, GOVERNOR 
MISSOURI, GOVERNOR 
HQNTANA, GOVERNOR 
NEBRASKA, GOVERNOR 
NEVADA, GOVERNOR 
NEW HAMPSHIRE, GOVERNOR 
NEW JERSEY, GOVERNOR 
NEW MEXICO, GOVERNOR 
NEW YORK, GOVERNOR;
NORTH CAROLINA, GOVERNOR 
NORTH DAKOTA. GOVERNOR 
OHIO, GOVERNOR 
OKLAHOMA, GOVERNOR 
OREGON, GOVERNOR

THE NTSB RECOMMENDS THAT ALL STATES AND THE DISTRICT OF 
COLUMBIA! DEVELOP A HCDEL INSTRUCTIONAL PROGRAH TO BE USED 
BY LOCAL SCHOOL DISTRICTS TARGETED AT DRIVERS OF 
PRIVATELY-OWNED AND PRIVATELY-OPERATED PUPIL TRANSPORTATION 
VEHICLES THAT INCLUDES A REVIEW OF ALL APPLICABLE LAWS, 
REGULATIONS, AND POLICIES GOVERNING PUPIL TRANSPORTATION 
SAFETY, FIRST-AID, AND PRETRIP INSPECTIONS, AND ENCOURAGE 
DRIVERS OF PRIVATELY-OWNED AND PRIVATELY-OPERATED PUPIL 
TRANSPORTATION VEHICLES TO PARTICIPATE IN THE PROGRAM,
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addressee : Pennsylvania» governor 
addressee: Rhode island* governor 
addressee: south Carolina* governor 
addressee: south Dakota* governor
ADDRESSEE! TENNESSEE* GOVERNOR
addressee: texas* governor 
addressee : utah* governor
ADDRESSEE: VERMONT, GOVERNOR 
ADDRESS! VIRGINIA, GOVERNOR
addressee: Washington , governor 
addressee : west Vir g in ia , governor 
addressee: Wisc o n s in , governor 
addressee : Wyoming, governor 
addressee: d is t r ic t  of Columbia , may 
ntsb status :

OPEN -  INITIAL RESPONSE RECEIVED

LOG number:
RECOHHENDATION NUHBER! 
ISSUE DATE! 6 /0 4 /85
addressee:

H-0442
H-85-013

« dr 
dr
DRESSEEJ

jdressee : 
addressee : 
addressee: 
addressee : 
addressee: 
addressee : 
addressee: 
addressee : 
addressee: 
addressee: 
addressee: 
addressee : 
addressee: 
addressee : 
addressee: 
addressee : 
addressee : 
addressee : 
addressee: 
addressee : 
addressee: 
addressee: 
addressee:
ADDRESSEE:

a d d r e sse e :
f f l lR E S S E E :

addressee:

ALABAHA* DIRECTOR OF PUPI 
ALASKA* DIRECTOR OF PUPIL 
ARIZONA* DIRECTOR OF PUPI 
ARKANSAS* DIRECTOR OF PUP 
CALIFORNIA, DIRECTOR OF P 
COLORADO, DIRECTOR OF PUP 
CONNECTICUT* DIRECTOR OF 
DELAWARE, DIRECTOR OF PUP 
GEORGIA, DIRECTOR OF PUPI 
FLORIDA* DIRECTOR OF PUPI 
HAWAII* DIRECTOR OF PUPIL 
IDAHO* DIRECTOR OF PUPIL 
ILLINOIS* DIRECTOR OF PUP 
INDIANA* DIRECTOR OF PUPI 
IOWA, DIRECTOR OF PUPIL T 
KANSAS* DIRECTOR OF PUPIL 
KENTUCKY* DIRECTOR OF PUP 
LOUISIANA* DIRECTOR OF PU 
HAINE, DIRECTOR OF PUPIL 
MARYLAND, DIRECTOR OF PUP 
MASSACHUSETTS, DIRECTOR 0 
MICHIGAN, DIRECTOR OF PUP 
MINNESOTA, DIRECTOR OF PU 
M ISSISSIPPI, DIRECTOR OF 
MISSOURI, DIRECTOR OF PUP 
MONTANA, DIRECTOR OF PUP; 
NEBRASKA* DIRECTOR OF PUP 
NEVADA, DIRECTOR OF PUPIL 
NEW HAMPSHIRE, DIRECTOR 0

THE NTSB RECOMMENDS THAT THE DIRECTORS OF PUPIL 
TRANSPORTATION OF ALL STATES AND THE DISTRICT OF COLUMBIA! 
INCORPORATE INTO EXISTING AND FUTURE PUPIL TRANSPORTATION 
CONTRACTS WITHIN YOUR STATE OR DISTRICT MINIMUM STANDARDS 
FOR SCHOOLBUS DRIVER CERTIFICATION* LICENSING, AND TRAINING, 
AND FOR SCHOOLBUS INSPECTION AND MAINTENANCE COMPARABLE TO 
THOSE APPLICABLE TO PUBLICLY OPERATED SCHOOLBUSES AND 
DRIVERS OF PUBLIC SCHOOLBUSES, ENFORCE THESE VEHICLE AND 
DRIVER STANDARDS.
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addressee : 
addressee : 
addressee : 
addressee : 
addressee : 
addressee : 
addressee : 
addressee? 
addressee : 
addressee : 
addressee : 
addressee : 
addressee : 
addressee : 
addressee : 
addressee : 
addressee : 
addressee : 
addressee : 
addressee : 
addressee : 
addressee : 
ntsb status :

OPEN -  AWAIT REPLY

NEU JERSEY» DIRECTOR OF P 
NEW MEXICO. DIRECTOR OF P 
NEW YORK; DIRECTOR OF PUP 
NORTH CAROLINA) DIRECTOR 
NORTH DAKOTA) DIRECTOR OF 
OHIO) DIRECTOR OF PUPIL T 
OKLAHOMA, DIRECTOR OF PUP 
OREGON. f:TRECTAR OF PUPIL 
PENNSYLVANIA) DIRECTOR OK 
RHODE ISLAND) DIRECTOR CF 
SOUTH CAROLINA. DIRECTOR 
SOUTH DAKOTA. DIRECTOR &  
TENNESSEE, DIRECTOR OF PL' 
TEXAS- DIRECTOR OF PUPIL 
UTAH, DIRECTOR OF PUPIL T 
VERMONT. DIRECTOR OF PUPI 
VIRGINIA. DIRECTOR OF PUP 
WASHINGTON, DIRECTOR OF p 
WEST VIRGINIA) DIRECTOR :j 
UISCONSIN. DIRECTOR OF PU 
WYOMING. DIRECTOR OF PUPI 
DISTRICT OF COLUMBIA. DIR

LOG NUMBER: H-0443
RECOMMENDATION NUMBER! H-85-014 
ISSUE DATE: 6 /0 4 /85  
ADDRESSEE! national parent- teacher a 
ntsb status :

OPEN -  AWAIT REPLY

THE NTSB RECOMMENDS THAT ’V* :«(IC«AL PARENT-TEACHER 
ASSOCIATION! ENCOURAGE LOCAL PARENT-TEACHER ASSOCIATIONS 
AND LOCAL SCHOOL BOARDS IN EACH STATE AND THE DISTRICT OF 
COLUMBIA TO CONDUCT SURVEYS TO IDENTIFY DRIVERS OF PUBLIC 
SCHOOLBUSFS AND PRIVATELY-OWNED SCHOOLBUSES WHO ENGAGE IN 
UNSAFE PUPIL TRANSPORTATION PRACTICES) AND REPORT THE 
FINDINGS TO THE STATE OR LOCAL POLICE.

LOG NUMBER! H-0443
RECOMHENDATION NUMBER! H-85-015 
ISSUE DATE! 6 /0 4 /85  
ADDRESSEE! NATIONAL PARENT-TEACHER A 
NTSB STATUS!

OPEN -  AWAIT REPLY

THE NTSB RECOMMENDS THAT THE NATIONAL PARENT-TEACHER 
ASSOCIATION! URGE LOCAL PARENT-TEACHER ASSOCIATIONS TO 
CONDUCT PROGRAMS TO INFORM PARENTS ABOUT STATE SAFETY 
REQUIREHENTS FOR SCHOOLBUS DRIVERS AND SCHOOLBUS 
INSPECTIONS.
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ABSTRACT

Tha a a f a t y  o f  c h i l d r e n  on  a c h o o l  b u a a a  l a  a n  l a a u a  
o f  c o n s i d e r a b l e  c o n c a r n .  C a n a d i a n  H o t o r  V a h l c l a  B a f a t y  
S t a n d a r d *  p e r t a i n i n g , t o  t h a  c r e i h w o r t h l n e e a  f a a t u r a a  o f  
a c h o o l  b u a a a  v a r a  i n t r o d u c e d  I n  1 9 8 0  w i t h  t h a  o b j a c t l v a  o f  
b a t t a r  p r o t e c t i n g  c h i l d r e n  I n  t h a  a v a n t  o f  a n  a c c i d a n t .
W h i l e  t h a r a  i s  n o t  y a t  s u f f l o i a n t  a c c i d a n t  d a t a  a v a i l a b l a  I n  
C an ad a  t o  d o cum en t  t h a  s f f a c t a  o f  t h a a o  r e g u l a t i o n s  t h a r a  ■
a r a  I n d i c a t i o n *  I n  t h a  U .B .  t h a t  e l a l l a r  r e g u l a t i o n s  h a v o8
b a s n  e f f e c t i v e  i n  a c c o m p l i s h i n g  t h i s  g o a l .  T h e  s u g g e s t i o n  
h a s  b a a n  M d a  b y  a a n y  g r o u p s ,  o n  a t n y  o c c a s i o n s ,  t h a t  
p a r h a p a  s a a t  b a i t s  s h o u l d  b e  a u d e  a a n d a t o r y  i n  a c h o o l  b u a a a  
I n  o r d e r  t o  p r o v i d e  a n  e n h a n c e d  l e v e l  o f  o c c u p a n t  s a f e t y .

T h i s  r e p o r t  d e t a i l s  t h e  r a a u l t s  o f  a n  o v e r a l l  
s t u d y  o f  s c h o o l  b u s  s a f e t y .  I t  i n c l u d e s  t h a  r e s u l t s  o f  a  
l i t e r a t u r e  s u r v e y ,  d i a c u a a l o n a  w i t h  b u s  a a n u f a c t u r a r e  an d  
o p a r a t o r a  o f  s c h o o l  b u s e s  u t i l i s i n g  a e a t  b a i t s  a n d  a  c r a s h  
t e s t  p r o g r a a  f o r  t h r a a  d i f f e r e n t  s c h o o l  b u s e s .

Tha c r a s h  t e a t  p r o g r a a  p r o v i d e d  d a t a  an d  
p h o t o g r a p h i c  a v i d a n c s  t o  c o o p e r s  t h e  r e a c t i o n  o f  t h r a a  
b a i t e d  e n d  t h r e e  u n b e l t e d  d u a a l e e  i n  e  4 8  k a / h  f r o n t a l  
c o l l i s i o n .  T h r e e  d i f f e r e n t  e e a t  s p e c i n g s  w a r s  a l s o  u s e d .

- 3 -

The r e s u l t s  i n d i c a t e d  t h a t  t h a  b a i t e d  d u m l e s  
e x p e r i e n c e d  h i g h e r  h e a d  a c c e l e r a t i o n s ,  l o w e r  c h e a t  
a c c a l a r a t i o n a  an d  a o r e  a a v a r a  n e c k  a s t a n a l o n  t h a n  d i d  t h a  
u n b a l t a d  o r . s a .  T h i s  I n d i c a t e s  t h a t  I f  l a p  b e l t a  a r a  
i n s t a l l e d  on  c u r r a n t  d a a l g n o  o f  s c h o o l  b u s  a a a t a ,  a  g r a a t a r  
p o t e n t i a l  f o r  h a e d  I n j u r y  a a y  a s l a t .

O t h e r  o b s e r v a t i o n s  s u g g e s t  t h a t  f u r t h e r  s t u d y  l a  
r a q u l r a d  I n  t h a  a r a a a  o f  g l a r i n g  a t r a n g t h ,  a t t a c h a a n t  o f  
a a a t a  t o  f l o o r ,  f u a l  f i l l a r  a o u n t l n g  and d r i v a r  p r o t a c t l o n .

I
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T h l a  S c h o o l  Bua B a f a t y  S t u d y  i n d l c a t a a  t h a t  
c a r e f u l  d e l i b e r a t i o n  a u a t  b e  a i a r c l a a d  b e f o r e  d e c i d i n g  
w h e t h e r  o r  n o t  t o  a dd  l a p  b e l t *  t o  a x i s l t i n g  d a a i g n a  o f  
o c c u p a n t  p r o t e c t i o n  s y s t e m s  f o u n d  on  t o d a y s  a c h o o l  b u s e s .
The b a r r i e r  c r a s h  t e a t  r a a u l t a  ehowed  t h a t  t h a  p o t e n t i a l  f o r  
h e a d  i n j u r y  i n  f r o n t a l  c o l l i a l o n a  i n c r e a s e d ,  whan l a p  b a l t a  
w a r a  a a p l o y a d .
I

T h l a  c o n c l u a l o o  w a s  r a a c h a d  a f t a r  t h a  a u b j e c t  o f  
a c h o o l  b u a  a a f a t y  w aa  i n v e s t i g a t e d  i n  c o n a l d a r a b l a  d a t a l l .  
Tha l n v a a t l g a t l o n  i n c l u d e d  a  r a v l a w  o f  a i i a t l n g  l i t a r a t u r a ,  
d i s c u s s i o n *  w i t h  b u s  m a n u f a c t u r e r *  a n d  o p s r a t o r a  a n d  a  
d y n am ic  b a r r l a r  c r a s h  p r o g r a a .  Tha c r a s h  p r o g r a a  p r o v i d e d  
d a t a  an d  p h o t o g r a p h i c  e v i d e n c e ,  n o t  b e f o r *  a v a i l a b l e ,  t o  
c o a p a r a  t h a  r a a c t l o n  o f  b a i t e d  and u n b e l t e d  t e s t  d u a n l a a  i r .  
a  f r o n t a l  c o l l i s i o n .

T h r a a  d i f f a r a n t  s l a a a  o f  s c h o o l  b u a a a  w a r *  
s u b j e c t e d  t o  o  b a r r i e r  c o l l i a l o n  a t  4B km /h . Tha l a r g a  
c o n v e n t i o n a l  t y p e  bua  wea  a  4 4  p a s a a n g a r  B l u e  B i r d  a o d a l .
Tha a i d  a l a s  b u t  w aa  a  22 p a s a a n g a r  Thomas H ln o t o u r  I b u i l t  
on  a  F o r d  C h a s s i s .  T h a  t h i r d  bua  waa a  20  p a s a a n g a r  v a n  
c o n v a r a l o n  t y p a ,  m a n u f a c t u r e d  b y  Campwagon, u a l n g  a  Dodge 
B 350  v a n .  E a c h  bua  c o n t a i n e d  a l t  5 t h  p e r c e n t i l e  a d u l t  
f e m a l e  t e a t  d u a n l a a .  T h r e e  o f  t h a  d u a n l a a  w a r a  r e s t r a i n e d

b y  t y p e  X* a a a t  b a l t a  a n d  t h r a a  w a r a  l a f t  u n r a s t r a l n a d .  Th# 
Thom** & Campwagon b u a a a  h a d  a  G r o s s  V a h l c l *  W e i g h t  
B a t i n g  (OWR) o f  l a a s  t h a n  4 5 0 0  k g  w h l l *  t h #  « l u #  B i r d  h a d  a  
O W 1 g r e a t e r  t h a n  4 5 0 0  k g .

F o r  t h *  b u s  w i t h  a  GWR g r e a t e r  t h a n  4 5 0 0  k g .  a l l  
d u am i a a  a s h i b l t a d  B IC * *  v a l u e s  Which  w a r e  l e a s  t h a n  1 0 0 0 .
T h *  v a l u e  o f  1 0 0 0  i s  t h a  g e n e r a l l y  a c c e p t e d  t h r e s h o l d ,  a b o v e  
w h i c h  s e r i o u s  i n j u r y  o r  d e a t h  l a  l l k s l y  t o  o c c u r .  K o w s v s r ,  
t h *  B tC  f o r  t h #  b a i t e d  dumm ies  w a s  a p p r o x im a t e l y  t h r e e  t i n e a  
g r e a t e r  t h a n  t h a  HXC f o r  t h a  u n b e l t e d  o n e s .  F o r  b o t h  b u a a a  
w i t h  a  GWR l e a *  t h a n  4 5 0 0  k g ,  a l l  HXC v a l u e s  f o r  r e s t r a i n e d  
dumm ies  e x c e e d e d  1 0 0 0 .  • By  c o n t r a s t ,  a l l  BXC v a l u e s  f o r  
u n r a s t r a l n a d  d ia sm ie a  w a r a  b e l o w  1 0 0 0 .  T h a  d i f f a r a n c a a  I n  
D1C v a l u e s  w a r #  s i g n i f i c a n t  en o u g h  t o  r e a c h  t h #  c o n c l u s i o n  
s t a t e d  a b o v e ,  h  a imntary  o f  t e a t  r a a u l t a  l a  p r e s e n t e d  I n  
T a b l e  3 .  I n  a d d i t i o n ,  s e v e r a l  b a i t e d  d u n l i i  e x p e r i e n c e d  
a a v a r #  r e a r w a r d  n e c k  f l e x u r e ,  a a  a  r e s u l t  o f  p i v o t i n g  a b o u t  
t h #  l a p  b a i t  a n d  s t r i k i n g  t h #  a a a t  b a c k  i n  f r o n t  w i t h  t h a l r  
h a a d .  T h l a  i n  l t a a l f  w a a  J u d g e d  t o  c a u a *  a t  l a a a t  a a r l o u a  
i n j u r y .

• A t y p e  I  a a a t  b a i t  c o n s i s t s  o f  a  l a p  b a i t  o n l y ,  t o r  
r e s t r a i n i n g  movement o f  t h e  p a l v i a• *HIC -  Haad I n j u r y  C r i t e r i a  -  r e f e r  t o  A p p en d i x  A , c l a u s a

( 1 1 ) .  R e f e r  t o  BACKGROUND a a c t l o n  f o r  f u r t h e r  e x p l a n a t i o n  o f  HIC. A p p e n d i c e s  a r a  r e f e r e n c e d  
t h r o u g h o u t  v o lum e  1 o f  t h l a  r e p o r t .  T h ey  a r e  
c o n t a i n e d  i n  Volume I I .



Further conclusion* iri aumaarixed belowi

1 .  Th *  p « * * l v *  o c c u p a n t  r e a t r a l n t  s y a t am  
( c c m p e r t m a n t a l l x a t l o n )  p r o v i d e *  e x c e l l e n t  
p r o t e c t i o n  f o r  o c c u p a n t *  d u r i n g  a  f r o n t a l  
l * > a c t ,

3 .  Tha  u a *  o f  a  t y p a  1 * * a t  b a i t  a y a t a a  i n  a n y  
c u r r a n t  d a a l g n  o f  a c h o o l  b u a  M y  r a a u l t  i n  
■ o r a  a a v a r a  h a a d  a n d  n e c k  I n j u r i a *  f o r  a  . 
b e l t e d  o c c u p a n t  t h a n  a n  u n b e l t e d  o n * .  I n  aI
a a v a r a  f r o n t a l  c o l l l a l o n .

3 .  T h a  u a a  o f  l a g  e c r e v e  t o  a t t a c h  a a a t a / b a r r l a r a  
t o  t h *  b u a  f l o o r  a h o u l d  b *  e x am in e d .

4 .  T h *  b o d y  a h i f t  a l o n g  t h *  c h a a a l a  d u r i n g  a  
f r o n t a l  c o l l l a l o n  p r a a a n t a  a  U f a  t h r e a t e n i n g  
h a x a r d  t o  t h *  b u a  d r i v e r .

5 .  The b o d y  j o i n t  a t r a n g t h  r e g u l a t i o n  (CMV8 S 2 2 1 )  
l a  a d e q u a t e  t o  p r e v e n t  j o i n t  a a p a r a t l o n  I n  a  
a c h o o l  b u a  w i t h  a  OVVK g r e a t e r  t h a n  4 5 0 0  k g  
d u r i n g  a  f r o n t a l  c o l l l a l o n .

Tha w indow  r e t e n t i o n  r e g u l a t i o n  (CHVSS 2 1 7 )  
a h o u l d  b e  r e v i e w e d  t o  d e t e r m i n e  i f  a  a i n lm u a  
f o r e *  a h o u l d  b *  a p p l i e d  t o  t h *  w in dow *  b e f o r e  
t h e y  a r e  p e r m i t t e d  t o  a h a t t e r  o r  b e c o e *  
d l a l o d g e d  f r om  t h e i r  f r a m e .

The f em u r  l o a d *  M a a u r e d  on a l l  d u a a e la a  v a r a  
w a l l  b e l o w  t h *  l i m i t  o f  2 5 0 0  l b a .

T h a r *  a r a  f e w  a t a t i a t l c a  a v a i l a b l e  c o n c e r n i n g  
a c h o o l  b u a  a c c i d e n t * .  F u r t h e r  c o l l e c t i o n *  and 
a n a l y a i *  o f  a u c h  d a t a  a h o u l d  b e  p u r a u a d .  In  
p a r t i c u l a r ,  t h a  d i r e c t i o n  o f  Im p a c t  w i t h  t h *  
b u a  a n d  t h *  t y p e  o f  l n j u r l a a  e n c o u n t e r e d  
a h o u ld  b e  d o c um en t e d  more  f u l l y .
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HAOCO HOPED

A c c i d a n t  d a t a  s h ow s  t h a t  s c h o o l  b u a a a  a r a  t h a  
s a f e s t  m e an s  o f  t r a n s p o r t i n g  a t u d a n t a  t o  a n d  f r om  a c h o o l .
Tha l a t a a t  a v a l l a b l a  C a n a d i a n  a n a l y s i s ,  a n t l t l a d  ‘ S c h o o l  Bua 
A c c i d a n t  B t u d y ‘ 1 *  o o n c l u d a d  t h a t  a  s t u d a n t  I s  • t im e s  more 
l l a b l s  t o  b a  i n j u r a d  w h i l e  t r a v a i l i n g  t o  o r  f r o n  a c h o o l  i n  a 
v e h i c l e  o t h a r  t h a n  a  a c h o o l  b u s .

U n i I t s  p a s a a n g a r  c a r s ,  w h o s e  n o r a  a g g r s a a l v a  
l n t a r l o r ,  l o w e r  a t a s  a n d  n o r a  a a v a r a  d a c a l s r a t l o n  b a h a v l o u r  
i n  a  c r a a h  a i t u a t l o n  m ak e s  t h a  f i t m e n t  o f  s s a t  b a i t s  
a s a a n t l a l  f o r  o c c u p a n t  s a f e t y ,  t h a  s c h o o l  b u s  p r a s a n t a  a  
d l f f a r s n t  p r o b l e m  w i t h  r a s p a c t  t o  o c c u p a n t  p r o t a c t l o n .
T h a r a  a r a ,  a t  p r e s e n t ,  a  t o t a l  o f  t h i r t y  T l v a  f e d e r a l  s a f e t y  
s t a n d a r d s  w h i c h  a r a  a p p l i c a b l e  t o  a c h o o l  b u s e s .  T h s e e  a r a  
e i U M r i x e d  i n  A p p e n d i x  0 . Haw a a f a t y  s t a h d a r d s  f o r  a c h o o l  
b u a a a  w a r e  i n t r o d u c e d  i n  1 9 8 0 .  T h e a a  e n s u r e d  t h a t  a c h o o l  
b u a a a  w o u ld  b a  c o n s t r u c t e d  w i t h  I n c r e a s e d  b o d y  j o i n t  
s t r e n g t h  (CHVBB 1111), im p r o v e d  w in dow  r e t e n t i o n  (CHVSS 2 1 7 ) ,  
b a t t e r  f u e l  s y a t a m  I n t e g r i t y  (CHV8 S 3 0 1 )  an d  Im p ro v ed  
o c c u p a n t  p r o t e c t i o n  (CHVBB 2 2 2 ) .

TVhe num be r s  w h i c h  a p p e a r  a a  s u p e r s c r i p t s  a r a  t h e  r e f e r e n c e ,  l i s t e d  a t  t h a  and  o f  t h i s  r e p o r t .

Aa t h a  r e s u l t  o f  e x t e n s i v e  t a s t i n g  i n  t h a  
U . S .  8 , *  an d  C an a d a ,  t h a  o c c u p a n t  p r o t e c t i o n  c a p a b i l i t y  o f  
a  a c h o o l  b u s  w a a  g r e a t l y  l a p r o v a d  b y  r e q u i r i n g  t h a  u s e  o f  
h i g h - b a c k a d ,  h e a v i l y  p a d d e d ,  c l o a a l y  s p a c e d  a a a t a .  Tha o l d  
s t e a l  p o s t  a n d  m o d e s t y  p a n e l  w h i c h  w a s  a h e a d  o f  t h a  f r o n t  
row  o f  s e a t s  w a s  r e p l a c e d  b y  a  h i g h ,  p a d d e d  b a r r i e r .  
P e r f o rm a n c e  c r i t e r i a  w e r e  I n t r o d u c e d  t o  a n a u r e  t h a t  t h a  
a a a t a  w a r a  c a p a b l e  o f  a b s o r b i n g  a  s p e c i f i c  am oun t o f  e n e r g y  
i f  t h e y  w e r e  im p a c t e d  b y  on  o c c u p a n t .  Th e  m e th od  o f  
k t t a c h l n g  t h e  e e a t a  t o  t h e  f l o o r  an d  a t t a c h i n g  t h a  s e a t  
c u s h i o n  t o  t h e  s e a t  f r am e  w aa  u p g r a d e d .  T h e s e  f e a t u r e s  a r a  
c o l l e c t i v e l y  r e f e r r e d  t o  a s  t h e  ‘ c o s p a r t m e n t a l i x a t l o n *  
c o n c e p t .  B l n c e  t h e  i n t r o d u c t i o n  o f  s i m i l a r  p a s s i v e  
p r o t e c t i o n  f e a t u r e s  i n  t h e  0 . 1 .  i n  1 9 7 7 ,  c h i l d  d e a t h s  i n  
a p h o o l  b u a a a  h a v e  b e a n  r e d u c e d  f r om  € 0  t o  9 w i t h  o v e r
4 0 0 , 0 0 0  a c h o o l  b u a e s  o p e r a t i n g  d a l l y . > A t a b l e  i l l u s t r a t i n g  
t h l a  r e d u c t i o n  i n  f a t a l i t i e s  l a  p r o v i d e d  i n  A p p e n d i x  C.

B e c a u s e  o f  t h l a  ‘ c o m p a r t m e n t s l i r a t i o n *  c o n c e p t ,  
an d  t h a  c o n t r o l l e d  a a a t  s p a c i n g ,  t h e  a t u d a n t a  t e n d  t o  a l t  
more  u p r i g h t  on  t h e  s e a t s .  I n  t h e  e v e n t  o f  a  c o l l l a l o n ,  t h  
o c c u p a n t  a l l d a s  f o r w a r d  i n t o  t h e  b a c k  o f  t h e  a a a t  i n  f r o n t .  
T h l a  r a a u l t a  i n  t h e  f o r c e s  b e i n g  s p r e a d  e io r e  e v e n l y  o v e r  th  
u p p e r  t o r s o .  A h a a d  p r o t e c t i o n  s o n e  a a  d e s c r i b e d  i n  
A p p e n d i x  A , c l e u e e ( 1 )  l a  p r o v i d e d  i n  e a c h  bua  t o  m ln l r e l x e  
h e a d  c o n t a c t  w i t h  t h a  r o o f  o f  t h a  b u a .



CHVBB 22 2  ‘ S c h o o l  a u *  P a s s e n g e r  S t a t i n g  and  C raah  
P r o t a c t i o n *  v a a  f i r s t  p r o p o a t d  i n  t h a  C an ad a  O a s a t t a  P a r t  I 
on P a b r u a r y  4 ,  1 * 7 0 .  Tha p r o p o a o d  a f f a c t l v a  d a t a  v a a  
S e p t e m b e r  1 ,  1 * 7 * .  T h a  p r o p o s a l  v o u l d  h a v e  r e q u i r e d  t h a t  
a a a t  b a i t s  b o  i n s t a l l o d  a t  e a c h  d a a i g n a t o d  s a a t l n g  p o s i t i o n  
(DSP) i n  a l l  a c h o o l  b u a a a  h a v i n g  a  a r o s e  V e h i c l e  W e ig h t  
H a t i n g  (OWR) o f  4 5 0 6  k g  o r  l a t a  and  t h a t  s e a t  b a i t  
a t t a c h m e n t  p o i n t s  b a  p r o v i d e d  on  a a a t a  i n  s c h o o l  b u a a a  v l t h  
a  GWR g r a a t o r  t h a n  4SOO k g .

Due t o  t h a  many a d v e r t s  r s p r a a c n t a t i o n s  r a c a l v a d  
f r om  m a n u f a c t u r e r s ,  a c h o o l  b o a r d s ,  o p e r a t o r s  a t e ,  t h a  e a s t  
b o l t  r e q u i r e m e n t s  v a r a  w i t h d r a w n .  T h l a  v a a  d o n a  v i t h  t h a  
u n d e r ,  i n d i n g  t h a t  a  t h o r o u g h  r a v l e v  v o u l d  b a  c o n d u c t e d  i n  
o r d e r  t o  e i a a l n e  m o re  f u l l y  t h a  a f f e c t  t h a t  a a a t  b a l t a  v o u l da
h a v e  on  a c h o o l  b u a  o c c u p a n t s  an d  t o  f u r t h e r  I n v e s t i g a t e  t h a  
a r a a a  o f  c o n c e r n  r a l a a d  b y  c o m m en t a t o r s  t o  t h a  P a r t  I .  
R e p r e s e n t o r s  q u e s t i o n e d  t h a  f o l l o w i n g i

a )  C o s t - b a n e f i t  r a t i o  d u e  t o  t h a  low  number o f  
a c c i d a n t a  I n v o l v i n g  s c h o o l  b u s e s .

b )  A d v e r s e  a f f e c t  o f  a a a t  b a l t a  on t h a  
u n d e v e l o p e d  b o n a  s t r u c t u r e  o f  y oun g  c h i l d r e n .

c )  o p e r a t i o n a l  p r o b l e m s  s u c h  a a  r e p l a c e m e n t  o f  
d am ag ed  b e l t s ,  a n d  m a i n t e n a n c e  o f  b e l t s .

d )  m o n i t o r i n g  t h e  s t u d e n t s  t o  a n i u r a  t h a t  t h e  
b e l t s  a r e  w o rn  an d  a r a  p r o p e r l y  e d j u a t a d .

a )  u s e  o f  b e l t s  a a  v a t p o n a  t o  s t r i k e  a n o t h e r  
s t u d e n t .

f )  l i a b i l i t y  o f  t h e  o p e r a t o r  o r  d r i v e r  i f  t h e  
b e l t s  e r a  n o t  w o rn  a n d / o r  a r e  i e p r o p e r l y  
a d j u s t e d  an d  t h a  b u t  l a  i n v o l v e d  i n  an  
a c c i d e n t .

CHVBS 2 2 2  v l t h o u ' t  t h a  a a a t  b e l t  r e q u i r e m e n t  b e c am e  e f f e c t i v e  
S e p t em b e r  3 0 .  I ' iBO .*  I t  f o l l o w e d  t h e  ‘ c o a p a r t m e n t n l i t a t l o n *  
c o n c e p t  f o r  o c c u p a n t  p r o t a c t i o n .

I n  t h e  0 . B . ,  a c h o o l  b u a a a  v i t h  a  OVWA o f  1 0 , 0 0 0  
l b s  ( 4 3 0 0  k g )  o r  l a s s  m us t  h a v a  a  a a a t  b a i t  i n s t a l l e d  a t  
e a c h  DSP. T h i s  r e g u l a t i o n ,  P lfVS I 2 2 2 ,  b e c am e  a f f a c t l v a  on 
A p r i l  1 ,  1 * 7 7 .  T h e r e  a r a  h o w e v e r  soma s i g n i f i c a n t
d l f f s r a n c a a  b e t w e e n  t h a  e x i s t i n g  C a n a d i a n  a n d  U .B .  
r e g u l a t i o n s .  I n  C an a d a ,  a  p a d d a d  b a r r i e r  m u s t  b a  I n s t a l l e d  
i n  f r o n t  o f  e a c h  DIP t h a t  d r '  ’  n o t  h a v a  a n o t h e r  a a a t  b a c k  
w i t h i n  3 3 1  mm** o f  t h a  B a s t i n g  R a f a r a n c a  P o i n t  ( SR P ) .  T h i s

■* SOR B 0 - 1 6 1 ,  C an ad a  O a a a t t a  P a r t  i t .  V o l .  1 1 4 ,  Ho. 5 ,  
M arch  1 2 ,  1 9 B 0 .A p r o p o s a l  h a s  b a a n  s u b m i t t e d  t o  l n c r e a e a  t h i s  t o  
SIO sue. S l e d  t a a t a  p e r f o rm e d  i n  t h e  U . S . *  h a v e  shown 
t h a t  a a a t  s p a c i n g  c a n  b a  I n c r e a s e d  u p  t o  CIO am w i t h o u t  l a p a l r l n g  t h a  c o n c e p t  o f  c o a g i a r t m a n t a l l c a t l o n .



b a r r i e r  ! •  n o t  m a n d a t o r y  i n  t h a  U . « . .  i n  a d d i t i o n ,  t h a  h a a d  
p r o t e c t i o n  c o n e  a n d  a a a t  s p a c i n g  r e q u i r e m e n t ! * ,  s p e c i f i e d  i n  
t h e  C a n a d i a n  r e g u l a t i o n ,  a r e  n o t  a p p l i c a b l e  i n  t h e  U . » .  f o r  
b u a a a  w i t h  a  OWS o f  1 0 , 0 0 0  l b e  ( 4 5 0 0  k g )  o r  l e a a .

The ‘ t c h o o l  Bua T e a t l n g  P ro g r am *  w aa  p l a n n e d  t o  
d e t e r m i n e  t h e  r e a c t i o n  o f  b e l t e d  an d  u n b e l t e d  t e a t  d i a m l e a  
i n  a l l  c l a a a e a  o f  a c h o o l  b u e e a  d u r i n g  a  f r o n t a l  b a r r i e r  
c o l l l a l o n .  Ho a u c h  d a t a  p r e s e n t l y  e a i a t a .  An l n v a a t i g a t l o n  
o f  t h a  h e a d  a n d  c h e a t  c o n t a c t  o f  t h a  dummy w i t h  t h a  s e a t  
b a c k  w aa  n e e d e d  f o r  b o t h  b e l t e d  a n d  u n b e l t e d  d um o lo e ,  t o  
p r o p e r l y  a a a e a a  t h a  e f f e c t  a a a t  b a l t a  w o u l d  h a v e  on e c h o o l  
b u a  © o m p a n t s  an d  t o  d e t e r m i n e  w h e t h e r  o r  n o t  t h e  
r e g u l a r  I n t r o d u c e d  i n  1 » 8 0  p r o v i d e  t h e  a n t i c i p a t e d  l e v e l  
O f p r o t e c t i o n .  I t  w a a  a u a p e c t e d  t h a t  t h e  p i v o t i n g  o f  t h e  
a n t h r o p o m o r p h i c  t e a t  d e v i c e  (ATD) a b o u t  t h e  a a a t  b e l t  c o u l d  
r a a u l t  i n  g r e a t e r  h e a d  i n j u r l e a  t h a n  i f  t h e  ).TD w a r e  
u n r a a t r a l n a d .

The b a r r i e r  c r a a h  p r o g r am  w a s  d a a l g n a d  t o  m e a s u r e  
and  c o m p a r e  t h e  a f f e c t  o f  a  4 8  km/h f r o n t a l  b a r r i a r  c r a s h  on 
b o t h  b e l t e d  an d  u n b e l t e d  dumay o c c u p a n t s .  In  a d d i t i o n ,  
t h r e e  d i f f e r e n t  s e a t  e p a c l n g e  w e r e  u a e d  t o  d n t e rm ln n  I f  t h i s

A c o p y  o f  CHVSS 2 2 2  l e  a t t a c h e d  a s  A p p en d i x  A .  C l a u s e
( 1 ) d e f i n e s  t h e  h e a d  p r o t e c t i o n  r o n e  a n d  c l a u s e .  ( 1 0 ) d e f l n e a  t h a  e e a t  s p a c i n g  r e q u i r e m e n t .

0
v a r i a b l e  h a e  a n  e f f e c t  o n  .a  r e a c t i o n  o f  t h e  d um m ie s .  
I n s t r u m e n t a t i o n  w a s  I n s t a l l e d  t o  d e t e r m i n e  t h e  d e c e l e r a t i o n  
o f  t h e  v e h i c l e  d u r i n g  t h a  c r a s h  p h a s e .  I l l  I n s t r u m e n t e d  b u t  
u n c e r t i f i e d  p e r c e n t i l e  a d u l t  f e m a l e  a n t h r o p o m o r p h i c  t e s t  
d e v i c e s  (ATD)* w a r e  I n s t a l l e d  I n  e a c h  b u a  t o  d e t e r m i n e  t h e  
c h e a t  d e c e l e r a t i o n ,  t h a  h e t d  d e c e l e r a t i o n  and  t h e  f em u r  
l o a d s * *  d u r i n g  t h e  l a p a c t .  S l o w  m o t i o n  f i l m s  w e r e  made t o  
p r o v i d e  a  r e c o r d  o f  t h a  m o t i o n  o f  t h a  dumm ies w i t h i n  t h e  
v e h i c l e .

I n s t r u m e n t a t i o n  c o n a l s t e d  o f  t r l a x l a l  
a c c e l e r o m e t e r s  i n  t h e  h e a d s  and  c h e s t s  o f  t h a  ATD'a an d  l o a d  
c a l l s  i n  t h e  f e a u r a  a n d - o n  b o t h  a i d e s  o f  t h e  l o w e r  t o r s o  
b e l t s .  P r o r  t h i s  r a w  d a t a  a c c e l e r a t i o n s  w e r e  p l o t t e d  
• g a i n s t  t i m e .  C h e s t  s e v e r i t y  i n d i c e s ,  p e a k  a c c e l e r a t i o n s  
an d  t h e  h a a d  I n j u r y  c r i t e r i o n  (RIC) w e r e  t h a n  c a l c u l a t e d .

The q u e a t l o n  o f  w h i c h  I n j u r y  c r i t e r i a  t o  r e l y  on
d e s a r v a e  aome c o n s i d e r a t i o n .  P eak  r e s u l t a n t  h e a d
a c c e l e r a t i o n  g l v e e  some i n d i c a t i o n  o f  I n j u r y  p o t e n t i a l  b u t ,
p a r t i c u l a r l y  whan t h e  p e a k  o c c u r s  o v e r  a  s h o r t  d u r a t i o n .  I t
I s  d i f f i c u l t  t o  r e l a t e  t h i e  t o  human t o l e r a n c e .  Tha o n s e t
r a t e ,  d u r a t i o n  and  p r a a e n c e  o f  a n g u l a r  a c c e l e r a t i o n  a l l  »
c o n t r i b u t e  t o  t h e  s e v e r i t y  o f  I n j u r y .  The P I '  1

* The A tD ' e  a r e  d im e n s i o n e d  i n  a c c o r d a n c e  w i t h  CH\)£s  1 0 0  
and  c o n f o rm  t o  PKVSB p a r t  5 7 2  s p e c i f i c a t i o n s .

* * 0 r t l y  AT0 num ber s  4 ,  5 and  4 c o u l d  b e  I n s t r u m e n t e d  t o  r e c o r d  f em u r  l o a d s .

*



5
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1 V  a . d t ] J . !H I O [  1 ^  a . d t ] * . 5 A t o l e r a n c e  f o r  b u u n
t j -  t l  t l

h a a d  I n j u r y  h a s  b a a s ' s a f e -  s om ew h a t  a r b i t r a r i l y ,  a t  t h a  l s v a l  
o f  BXC <  1 0 0 0 .  l b s  l s v a l  o f  1 0 0 0  h a s  b e e n  c h a l l e n g e d  b y  
r a s a a r c h a r s  l a  F r a n c a  a n d  o t h a r  c o u n t r i e s  a n d  t h a  v a l i d i t y  
o f  t h e  m a t h e m a t i c a l  e x p r e s s i o n  l t a a l f  c a n  b a  q u o e t i o n e / J . 10 
Tha  e x p r e s s i o n  h a s  b e a n  d e v e l o p e d  f r o a  s t u d i e s  o f  hum tn  
c a d a v e r  h a a d  i s p a c t a  t o  f l a t  p l a t e s ,  ta n lm a l  s t u d i e s  a n d  
c a d a v e r  s t u d i e s  a n d  i t  I s  n o t  c e r t a i n  how w a l l  s u i t e d  t h a  
o r p r a s e l o n  o r  t h a  l i m i t  o f  1000  l a  t o  h a a d  l a p a c t s  o f  t h e  
t y p e  f o u n d  I n  t h i s  s t u d y .  C e r t a i n l y ,  a  HXC o f  1 0 0 0  I s  
p r o b a b l y  n o t  t h a  b e s t  v a l u e  f o r  a  l i m i t  o f  h i a t n  ' t o l e r a n c e  
f o r  c h i l d r e n .  U n f o r t u n a t e l y ,  t h a  f u n d a m e n t a l  r e s e a r c h  
n e c e s s a r y  t o  p r o v i d e  a  r e l i a b l e  h a a d  I n j u r y  c r i t e r i o n  f o r  
c h i l d r e n  h a a  n o t  b e a n  c o m p l e t e d .  HXC I n  t h a  fo rm  c u r r e n t l y  
u s e d  w o r l d w i d e  I n  a u t o m o t i v e  t a s t i n g  p r o b a b l y  p r o v i d e s  a n  
I n d i c a t i o n  o f  a  c e r t a i n  l a v a l  o f  i n j u r y  t o  t h a  human c h i l d  
h a a d  a n d  I t  l a  i n c l u d e d  h a r a ,  a l o n g  w i t h  p e a ' s  r a s u l t a n t  
a c c a l a r a t l o n .  The c h a e t  a c c e l e r a t i o n s  a r a  u l s o  i n c l u d e d .
An i n j u r y  c r i t e r i o n  o f  a  maximum o f  < 0  g ' a  c h e s t  
a c c e l e r a t i o n  o v e r  3 m i l l i s e c o n d s  i s  u s e d  I n  soma s t a n d a r d s .  
I t  l a  p r o b a b l e  t h a t  c h i l d  t o l e r a n c e  i n  t h e  a r e a  o f  c h e s t  
l a p a c t  w o u l d  a x c a s d  t h a t  f o r  a d u l t s  d u e  t o  t h a  g r e a t e r  
e l a s t i c i t y  o f  t h a  b o n a  s t r u c t u r e .

F o r  e x p l a n a t i o n  o f  t e r m * ,  s a a  A p p e n d i x  A c l a u s a l  1 1 / .

I t  s e s a s  r e a s o n a b l e  t o  a e sum a  t h a t  t h a  I n j u r y  
c r i t e r i a  c o s a a on ly  u s e d  f o r  a d u l t s  (HIC and  c h e a t  
a c c e l e r a t i o n )  g l v a  soma r a l a t i v a  I n d i c a t i o n  o f  I n j u r y  
p o t e n t i a l  f o r  c h i l d r e n  b u t  t h a  l i m i t s  a r a  s u s p e c t .  I n  t h a  
a b s e n c e  o f  b a t t e r  m e a s u r e s  t h e s e  v a l u e s  a r a  q u o t e d  h a r e .

E i g h t  o f  t e a  C a n a d i a n  p r o v i n c e s  h a v a  l e g i s l a t i o n  
t d i l c h  m a k e s  t h a  w e a r i n g  o f  a a a t  b a l t a  m a n d a t o r y  I f  t h a  b e l t a  
a r a  i n s t a l l e d  b y  t h a  v e h l o l e  m a n u f a c t u r e r .  C h i l d r e n  I n  
J a v a n  o f  t h a s e  e i g h t  p r o v i n c e s  a r a  r a q u l r a d  t o  b e  s e c u r e d  b y  
a n  a p p r o v e d  o c c u p a n t  r e s t r a i n t  I n  t h a  f r m i l y  e a r  f r om  t h a  
t lm a  t h e y  l a a v e  t h a  h o s p i t a l  a a  a  now b o r n  I n  a n  I n f a n t  
c a r r i e r .  Tha o n l y  v a h i o l e  w h i c h  t h e y  may e n c o u n t e r  w h i c h  
d o e s  n o t  h a v a  a a a t  b a l t a  l a  a  b u a .  Many p a o p l a  a r q u s  t h a t  
t K l a  b r a a k  I n ' t h a  c o n t i n u i t y  o f  a a a t  b a i t  d e p l o y m e n t  c a n  
h a v e  a d v e r s e  a f f e c t s  on t h a  w e a r i n g  r a t e s  I n  v e h i c l e s  o t h a r  
t h a n  b u a a a .  H ow ev e r ,  t h a r a  l a  n o  d a t a  a v a i l a b l e  t o  e i t h e r  
c o n f i r m  o r  d i s p r o v e  t h i s  t h e o r y .

A d d i t i o n a l  s t u d i e s  i n c l u d e d  c o n d u c t i n g  a  
l i t e r a t u r e  a a a r c h  t o  t r y  t o  d e t e r m i n e  1 C t h a  
c o n p a r t m a n t a l l t a t l o n  c o n c e p t  I s  s  v s l l d  o n e ,  v i s i t i n g  b u s  
m s n u f s c t u r s r s  t o  e x am in e  t h a l r  p r o d u c t s  end  m a n u f a c t u r i n gt
t e c h n i q u e s  and v i s i t i n g  b u a  o p e r a t o r s  who em p lo y  s e a t  b a i t s  
t o  d i s c u s s  t h s l r  a a p e r l e n c o e .  Tha  r a a u l t a  a r a  f o u n d  I n  t h a  
a a c t i o n  e n t i t l e d  “ F l I T  I " .



APPROACH

I d o r d a r  t o  p r o p a r l y  a v a l u a t a  t h a  a l t u a t l a a  
c o n c e r n i n g  a c h o o l  b u a  a a f a t y .  I t  v a a  n a c a a a a r y  t o  c o n t a c t  a  
number o f  a o u r c a a .  C om pu te r  d a t a  b a a a a  I n  t h a  T r a n a p o r t  
C anada  l i b r a r y  v a r a  s e a r c h e d  f o r  p u b l i s h e d  l l t a r a t u r a  
c o n c e r n i n g  a c h o o l  b u a  a a f a t y  an d  t e s t i n g .  A m a j o r  
l l t a r a t u r a  a a a r c h ,  c o n d u c t e d  b y  B l o k l n a t l c a  an d  A s s o c i a t e s  
I / td .  a a  p a r t  o f  t h a  T U  L im i t  ad S t u d y *  o n  t h a  a c h o o l  bua  
a a f a t y  a h l a l d ,  v a a  r a v l a v a d  a a  p a r t  o f  t h l a  a t u d y .

C o n s t r u c t i o n  m e th o d s  u a a d  I n  t h a  m a n u f a c t u r e !  o f  
a c h o o l  b u a a a  v a r a  a i a m ln a d  a t  t h a  b u a  m a n u f a c t u r a r a  
f a c t o r l a a  and t h a  l a a u a  o f  a a a t  b a i t  u s e  i n  b u a a a  v a aa

d l a c u a a a d  w i t h  k e y  p a r a o o n a l .  S c h o o l  b u a a a  w h i c h  em p lo y  
a a a t  b a l t a  v a r a  a i a m l n a d  a t  t o  t h a  K t o b l c o k e  B o a r d  o f  
e d u c a t i o n  I n  K t o b l c o k a  nnd A l l v a y a  T r a n s p o r t a t i o n  I n  
S c a r b o r o u g h .  T h a  a x p a r l a n o a  o f  t h a  f l a a t  m a n a g e r s  w i t h  
a a a t  b a l t a  I n  t h a l r  b u a a a  w aa  d l a c u a a a d .

I t  v a a  d a t a rm l n a d  t h a t  no  d a t a  e x i a t < » d  t o  c cm p a ra  
t h a  r a a c t l o n  b a t v a a n  b a l t a d  an d  u n b a l t a d  o c c u p a n t s  I n  a  
a c h o o l  b u s ,  d u r i n g  a  f r o n t a l  c o l l l a l o n .  Zn c r d a r  t o  
g a n a r  i t a  a u ch  d a t a ,  t h a  ‘ S c h o o l  Bua T a s t i n g  P r o g r am *  v a a  
d a v a l o p a d .

F o r  t h i s  b a r r l a i ;  c r a s h  p ro g ram . ,  t h r a a  b u a a a  
r s p r a s a n t l n q  t h a  m a j o r i t y  o f  t y p e s  o f  b u s a a  I n  u s a  I n  C an ad a  
v a r a  a a l a c t a d .  Tha  f l r a t  v a t  a  1 9 04  B l u a b l r d ,  66 p a s a a n g a r  
f u l l  a l i a  b u s  (OVtffl 1 1 3 4 0  , t g ) .  Tha s a c o n d  waa a  1 9 8 4  
C aa p v a g o n  v a n  c o n v a r a i o n  t y p a ,  2 0  p a s a a n g a r  (OVWR 3 8 6 1  k g )  
b u i l t  on n Oodga B 3 S 0  H a x l v a n  c h a s s i s .  T h s  t h i r d  v a a  a  19 84  
Thomas M ln o t o u r  1 ,  2 2  p a s a a n g a r  (OWI. 4 5 3 S  k g ) ,  b u i l t  on  a 
F o r d  s c h o o l  b u s  c h a i s i s .  K a l t h a r  t h a  c h a s s i s  n o r  b o d y  o f  
t h a  b u a a s  w a s  a l t a r a d  f o r  t a s t i n g .  T h a  s a a t l n g  a r r a n g a m a n t  
v a a  a l t a r a d  I n  a c c o r d a n c a  v i t h  t h a  f o l l o w l o g i

1 .  BUJtBHCD BOB -  TTB 1BVLH>;OH2BHA32630

T h a r a  a r a  a l a v a n  row s  o f  a a a t a  In  t h l a  b u a .  B ov  1 
I s  a t  t h a  f r o n t  lm m a d i a t a l y  b e h i n d  t h a  b a r r i a r  and  r ow  11 I s  
a t  t h a  r a a r .  T h a  s p a c i n g  b a t v a a n  t h a  a a a t a  and  t h a  f r o n t  
b o r r l a r  o r  s a a t  b a c k  w a s  a d j u s t e d  a a  a h o v n  I n  f i g u r e  1 .  The 
s e a t s  w i t h  a a a t  b a l t a  i n s t a l l e d  v a r a  p u r c h a s e d  f r om  B l u a  
B i r d  -  p a r t  numbe r  3 9 *  DOT-TP*, v i t h  t y p e  I  l a p  b a i t  
a s s e m b l i e s .  The s e a t  b a i t  v a a  m a n u f a c t u r e d  b y  I n d i a n a  
H i l l s ,  m o d a l  1 1 3 0 - 4 1 0 0 - 0 0 0 1 - 0 0 ,  m a n u a l l y  a d j u s t a b l e ,  no 
r e t r a c t o r s .
fc I m p e r i a l  un i* . J a r a  u a a d  i n  many i n s t a n c e s  In  t h l a  s e c t i o n  

b e c a u s e  t h a  j u s  m a n u f a c t u r a r a  I n s t r u c t i o n s  f o r  l n e t - l l l n g  
s e a t s  s p e c i f i e d  i m p e r i a l  f a s t a n a r a  a n d  t o r q u a  
r e q u i r e m e n t s .
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Vhan a  a a a t  v a a  moved t o  o b t a i n  t h a  d e s i r e d  
s p a c i n g ,  1 1 / 3 2  d i a m e t e r  p i l o t  h o l e a  v a r a  d r i l l e d  t h o u g h  t h a  
f l o o r  and  5 / 1 6 *  n 2 *  m a c h in e  b o l t s  and  n u t s  v a r a  I n s t a l l e d .  
Tha  n u t s  v a r a  t o r q u e d  t o  1 0 - 1 3  f t - l b a .  Tha  a t t a c h m e n t  o f  
t h a  a a a t  f r am e  t o  t h a  a l d e v a l l  w a s  a c c o m p l i s h e d  b y  u s i n g  
3 -  5 / 1 6  a  3 / 4  l o n g  m a c h in e  b o l t s  an d  n u t s  I n  1 1 / 3 2  d l a n a t a r  
p i l o t  h o l a s .  b u t a  v a r a  t o r q u e d  t o  1 6 - 2 0  f t - l b a .  A l l  
h a r d v a r a  a n d  i n s t r u c t i o n s  v a r a  s u p p l i e d  b y  B l u e  B i r d .

B a r r l e r e  and  a a a t a  n o t  r a q u l r l n g  r e l o c a t i o n  v e r t  
t a s t e d  a s  i n s t a l l e d  I n  t h a  b u a  b y  B l u a  B i r d .

R s f a r  t o  p h o t o s  C  t o  14 f o r  b o t h  p r a  and  p o s t  
t a s t  c o n d i t i o n s .

2 .  TBOWI mm -  TIH K d l l T O l a W W

The a a a t a  i n  t h e  Thomas b u s  v a r a  moved t o  o b t a i n  
t h o  a p a t i n g a  a h o v n  I n  f i g u r e  3 .  T h a  I n s t r u c t i o n s  a&4 
h a r d w a r e  v a r a  s u p p l i e d  b y  Thom a s .  T h r e e  a a a t a  ( r o w s  1 ,  3 a 
4 )  o.'s t h a  U l  a i d s  v a r a  r em o v ed  a n d  r a p l a c s d  w i t h  r a i n  f o r c e d  
a a a t a ,  c o m p l e t e  w i t h  typ< Z a a a t  b a l t a .  T h a s s  a a a t

Ia s s e m b l i e s  v a r a  p u r c h a s e d  f r om  Thom a s ,  c o m p l e t e  w i t h  s e a t  
b a i t s  i n s t a l l e d  on  t h e  f r a m e .
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vs V h l l a  a t t a c h i n g  t h a  a a a t a  t o  t h a  f l o o r  a a v a r a l  o f  
t h a  l a g  a c r aw a  c o u l d  n o t  b a  t o r q u e d  t o  t h a  e p a c l f l a d  1 6 - 1 9  
f t - l b a . ,  d u a  t o  a t r l p p l n g  o f  t h a  t h r a a d a  I n  t h a  p l y w o o d .

T h a a a  l a g  a c r a w a  w a r a  r a n o v a d  a n d  r a p l a c a d  w i t h  
5 / 1 *  »C n a c h l n a  b o l t a  and  a a l f  l o c k i n g  n o t / w a a h a r .  Tha 
l o c a t i o n  o f  t h a  b o l t a  l a  ahovn  I n  f l g u r a  1 .  Tha b a r r l a r a  
w a r a  t a a t a d  a *  l n a t a l l a d  i n  t h a  b u a  b y  T h o a i i .

1 Tha a a a t  b a l t a  w a r a  e l l  l o c a t a d  on t h a  l a f t  a l d a
o f  t h e  v a h i c l a .  B a l t e  w a r a  m a n u f a c t u r e d  b y  B a a n a ,  n o d a l  
J l SO O r  (m a l a )  and  o o d a l  J 1 8 0 0 B  ( f e m a l e ) ,  m a n u a l l y  
a d j u s t a b l e .  R a t r a c t o r a  w a r a  n o t  u a a d .

R a f a r  t o  p h o t o a  129 t o  4 2  f o r  b o t h  p r a  and p o e t  
t a a t  c o n d i t l o n a .

J .  CRKWaOOM BUB -  V I■ 2B7RB33TORR278915

B l n c a  Campwagon d o a a  n o t  h a v a  a  a a a t  b a i t  o p t i o n  
f o r  t h a i r  v a n  cc  . e r e l o n  e c h o o l  b u a a a ,  i t  w aa n a c a a a a r y  t o  
u s *  3- 66o  aaa w i d e  a a a t a ,  c o m p l e t e  w i t h  a a a t  b a l t a ,

I
m a n u f a c t u r e d  b y  Thomaa b u a .  Tha a a a t  a p a c l n g  waa a l t a r a d  i n  
a c c o r d a n c a  w i t h  f l g u r a  4 .  A l l  a a a t  b a l t a  w a r a  l o c a t a d  on
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TjHQfiAS B U S  ~ Iocatioa{ or Boer* in F l o o r  

F f d U R E  3

t h *  l e f t  a i d *  o f  t h *  v e h i c l e .  S e t t *  on t h *  r i g h t  i f w r o f  
t h *  v e h i c l e  v e r *  t h *  t y p e  s u p p l i e d  w i t h  t h e  b u * .  A l l  * e * t *  
w e r e  b o l t e d  t h r o u g h  t h *  f l o o r ,  w h e r e  p o s s i b l e ,  u s i n g  5 / 1 6  UC 
M a ch in e  b o l t *  w i t h  n u t s  and l o c k  w * * h * r * .  Where c r o e *  
Member* o r  g a s  t a n k  p r e v e n t e d  b o l t i n g ,  5 / 1 6  *  1 - 1 / 2  l a g  
• c r e w *  w a r e  u s e d .  T h *  a e c u r l n g  n u t *  and  l a g  s c r e w s  w e r e  
t o r q u a d  t o  12 f t - l b a .  F i g u r e  5 ahowa l o c a t i o n  o f  b o l t a  and 
l a g  a c r a w a .

■ e a t  f r a a e e  w e r e  b o l t e d  t o  t h a  a i d *  a n g l e  w i t h  
2 -  5 / 1 6  NC n a c h l n e  b o l t a  w i t h  l o c k v a a h e r  and n u t .  H u t*  
w a r *  t o r q u e d  t o  17 f t . - l b * .  M a t  b e l t  M oun t in g  b r a c k e t ,  
T h on a s  p a r t  nu iaber 4 6 0 ? - 9 2 9 0  waa u a e d  t o  a t t a c h  t h a  s e a t  
b e l t  t o  t h *  e l d *  a n g l e .  The b r a c k e t  w a s  a t t a c h e d  t o  t h e  
a n g l e  w i t h  2 -  5 / 1 6  Nr a 1 - 1 / 4  M a ch in e  b o l t a ,  l o c k w a a h o r  and 
n u t .  N u t s  w e r e  t o r q u e d  t o  17 f t - l b a .  T h *  a e a t  b e l t  w a s  
a t t a c h e d  t o  t h *  b e l t  M oun t in g  b r a c k o t  p e r  I n s t r u c t i o n s  
s u p p l i e d  b y  T hooaa  B u a .

T h e - tw o  f r o n t  b a r r i e r s  w e r e  t e s t e d  a s  I n s t a l l e d  by
Caa ipwagon .
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R e f e r  t o  p h o t o s  115 t o  20 f o r  b o t h  p r *  and p o a tIt e s t  c o n d i t i o n s .
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A e g u l e t i o o  CKVBS 3 3 3 ( 1 0 ) * .  r e q u i r e s  t h a t  a  
r e s t r a i n i n g  b a r r i e r  b e  p r o v i d e d  I n  f r o n t  o f  a v e r y  D8P t h a t  
d o e e  n o t  h a v e  t h e  r e a r  e u r f e c a  o f  a n o t h e r  a c h o o l  b u a  
p a s s e n g e r  a a a t  w i t h i n  S U  ms o f  t h a  SAP , m e a s u r e d  
h o r l x o n t o l l y  t h r o u g h  t h e  SRP . H a d  t a a t a  p e r f o n e e d  I n  t h a  
U . S . 8 h a v e  a h o v n  t h a t  a a a t  a p e c l n g  c a n  b e  I n c r e a a e d  u p  t o  
6 1 0  Ben w i t h o u t  l o p e i r l n g  t h a  c o n c e p t  o f  
c c m p a r t m e n t a l l x a t l o a .  An e a e n d a e n t  l a  p r a a a n t l y  b e i n g  
p r o c e e e e d  t o  l n c r a a a a  t h l a  a a a t  a p e c l n g  t o  6 1 0  bbi. T h u a ,  
t h a  5 3 3  mb an d  6 1 0  aaa a p a c l n g  u a a d  I n  t h a  t e a t  w a r a  c h o s e n  
t o  r e f l e c t  t h a  c u t r r a n t . a n d  p r o p o e c d  r e g u l a t i o n .

Tha  a r a c t  a l t t l n g  h e i g h t  o f  t h a  5 t h  p e r c e n t i l e  
a d u l t  f e n a l a  ATD l a  7 0 4 . B b b  ( 3 0 . 9 * ) .  T h a  n o rm a l  a l t t l n g  
h e i g h t  l a  7 5 1 , 0  aaa ( 3 9 . 6 * ) .  Tha v e r t i c a l  h e i g h t  f r om  t h a  
a a a t  b e n c h  t o  t h a  SAP o f  t h e  ATD l a  a p p r o x l a u t e l y  9 6 . 5  a n  
( 3 . 0 * ) .  By s u b t r a c t i n g  t h e  BAP h e i g h t  f r om  t h e  a l t t l n g  
h e i g h t  g l v a s  a  duaa iy  t o r i o  p i v o t a l  a n a  o f  a p p r o x im a t e l y  
6 0 5  mm. Tha SAP l a  l o c a t e d  a p p r o x im a t e l y  133  mb 
h o r l x o n t a l l y  f r om  t h a  s e a t  b a c k .  Thua a  t h e o r e t i c a l  
d i s t a n c e  o f  a p p r o x im a t e l y  0 1 3  aaa f r o a i  a a a t  b a c k  t o  s e a t  b a c k  
l a  r e q u i r e d  t o  h a v e  m in im a l  c o n t a c t  b a tw e a n  t h a  ATD h e a d  an d  
t h a  a a a t  b a c k  I n  f r o n t .  T h e  p h y s i c a l  e l s e  o f  t h a  tw o

• S a f e r  t o  A p p e n d i x  A

e n s l l e r  b u a a a  a l a o  p r e v e n t e d  t h a  t h i r d  s e a t  s p a c i n g  f rom  
e x c e e d i n g  0 1 3  a a .  A l a r g e r  a p a c l n g  w o u ld  h a v a  c a u s e d  
c o n t a c t  b a tw e a n  t h a  s e a t  b a e k a  o f  r ow  3 an d  t h a  a a a t  b a s a a  
o f  r ow  3 ,  T h l a  a p a c l n g  w a s  u s e d  I n  t h a  l a r g e r  bua  a a  w e l l ,  
t o  m a i n t a i n  a  c o n s i s t e n t  t e a t  f o r m a t .

T h e  b a r r i e r  c r a a h e a  w e r e  p e r f o rm e d  a t  t h a  
T r a n s p o r t  C anada  M o to r  V e h i c l e  T e s t  C e n t r a ,  a t  S l a l n v l l l e  
P .O .  A r v i n - C a l s p a n  C o r p o r a t i o n  (C a l a p a n )  o f  B u f f a l o ,
■4w Y o r k  w a a  t h a  c o n t r a c t o r  e n g a g e d  t o  p r e p a r e  t h e  b u a a a  and 
c o n d u c t  t h a  t e a t s .  C a l a p a n  b r o u g h t  t h a  n e c e s s a r y  t e a t  
e q u i p m e n t  f r om  B u f f a l o  t o  r e c o r d  d y n am ic  ATD d a t a  and  f i l m  
ATD sK>venan t w i t h i n  t h e  b u s e s .  T h e  a a a t  s p a c i n g  w i t h i n  t h a  
b u s e s  w a a  a l t a r a d  b y  T r a n s p o r t  C an ad a  p e r s o n n e l .  In  
a c b o r d a n c a  w i t h  i n a t r u c t l o n a  p r o v i d e d  b y  t h e  bua  
m a n u f a c t u r e r s .

S i x  5*** p e r c e n t i l e  a d u l t  f e a u i l e  ATD'a w e r e  p l a c e d  
I n  e a c h  b u a .  T h l a  duaaay waa c h o s e n  t o  s i m u l a t e  a  l a r g e  
e l e m e n t a r y  a c h o o l  s t u d e n t ,  ( t h a  ATD w e i g h s  4 6 . 4  k g  ( 1 0 3  
I b a . ) ) .  Th e  n e x t  c on a eon ly  a v a i l a b l e  ATD, t h a  5 0 tl1 
p e r c e n t i l e  a d u l t  m a l e ,  w e l g h a  7 4 . 5  k g  ( 1 6 4  l b s )  and  waa 
j u d g e d  t o  b e  t o o  l a r g e  f o r  o u r  p u r p o s e s .  T h r e e  w e r e  s e c u r e d  
i n  p l a c e d  w i t h  t h a  s e a t  b e l t s  an d  t h r a a  w e r e  u n r e s t r a i n e d .  
Z a ch  dummy w a a  i n s t r u m e n t e d  t o  d e t e r m i n e  c h e a t  and h a ad  
a c c a l a r a t l o n  d u r i n g  t h a  c r a s h .  T h e  BIC v a l u e s  w a r a  t h a n
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c a l c u l a t e d  f o r  e a c h  ATD. T h r a a  o f  t h a  s i x  ATD‘ a v a r a  
I n s t r u m e n t e d  t o  m e a s u r e  l o a d a  im po s e d  on t h a  f e m u r s .  I n  
a d d i t i o n ,  tw o  < y a a r  o l d  ATD'a v a r a  p l a c e d  i n  t h a  a l u e  B i r d  
b u a ,  l a  r ow  S on  t h a  l e f t  a i d e  o f  t h a  v a h i o l a .  Than 
d u a n l a a ,  v a l g h l n g  3 1 . •  k g  ( 4 6 . 1  l b a ) ,  v a r a  u a a d  t o  a l n u l a t e  
a  a n a l l  a l a a a n t a r y  a c h o o l  e h l l d .  T h e y  v a r a  u n l n a t r u a a n t a d  
and  u n r e s t r a i n e d  a n d  v a r a  u a a d  t o  p r o v i d e  a  o o a p a r l a o nI
b a t v a a n  t h e  k i n e m a t i c s  o f  t h l a  a l s a  o f  ATD and  t h o e e  o f  t h a  
1 t h  p e r c a n t l l s  a d u l t  f e a a l a e ,
I ;

Th« B l u «  B i r d  b u t  v * a  c r a s h e d  on  B a p t e s b a r  1 3 ,  t h a  
Campvagon v a n  o o  B a p t a n b a r  I f  an d  t h a  T h on a e  M ln o t o u r  on 
f e p t e a b a r  3 0 ,  I f f 4 .  a a  p l a n n e d .

pibdibgb

B a f a t v  k a c o r d

" S c h o o l  b u a a a  a r a  I n v o l v e d  I n  v a r y  f a v  a c c i d e n t s  
( o n l y  t l  o f  a l l  a c h o o l  b u a a a  I n  s e r v l c a  h a v a  a c c i d e n t s  I n  
on a  y a a r )  an d  o f  t h a a a  a c c i d e n t s  o n l y  301 r e s u l t  I n  a n y  
I n j u r y  a t  a l l  t o  b u a  p a s a e n g a r a .  P u r t h e r ,  o f  t h a a a  l n j u r l e e  
o n l y  31 a r a  mo ra  t h a n  m o d e r a t e l y  a a v a r a .  I n  a d d i t i o n ,  a l l  
o f  t h l a  d a t a  l a  b a a e d  on  p r a  CHV1II 3 3 3  a a a t a .  B o a t  CXVSS 
333  a a a t a  a r a  ( f o r e c a s t  t o  f u r t h e r  r a d u c a  l n j u r i a a  t o  
a p p r o x im a t e l y  <101 o f  p r e v i o u s  b u a a a . " 1

C h i l d r e n  i n  s c h o o l  b u a a a  a r a  c o n u t l n g  i n  p e r h a p s  
t h e  a a f a s t  a o d a  o f  t r a n s p o r t a t i o n .  V a r y  f a v  a c c i d e n t s  o c c u r  
and  when t h e y  d o ,  t h a  I n j u r i e s  t o  p a a s a n g e r e  a r a  g e n e r a l l y  
o f  a  m in o r  n a t u r e .  H o v a v e r ,  when s e r i o u s  i n j u r i e s  d o  o c c u r  
I n  a  a c h o o l  b u s ,  t h a  a c c i d a n t  u s u a l l y  r e c e i v e s  v i d e  
p u b l i c i t y .

S c h o o l  b u s e s  t r a v e l  d u r i n g  s p e c i f i c  t lm s e  o f  t h a  
d a y ,  on p r e d e t e r m i n e d  r o u t e s .  T h e y  a r a  a  u n iq u e  c o l o u r  and  
em p lo y  s p e c i a l  f l a s h i n g  l l g h t e  and  i n  many p r o v i n c e s ,  s t o p  
a rm s  t o  v a r n  o t h a i r  m o t o r i s t s  when t h e y  a r a  s t o p p e d  f o r  
l o a d i n g  and  u n l o a d i n g .  T h e y  g e n e r a l l y  t r a v e l  a t  l ow  e p a e d s



b a t v a a n  a t o p * .  I n  a d d i t i o n .  I t  l a  a n  o f f e n s e  t o  p a i a  a  
s t o p p e d  s c h o o l  b u a ,  w i t h  l t a  w a r n i n g  l i g h t *  a c t i v a t e d  v h l l *  
I t  l a  l o a d i n g  o r  u n l o a d i n g  a t u d a n t a .

A r e v i e w  o f  a i l a t l n g  l l t a r a t u r a 3 l n d l c a t a a  t h a t  
t h a  c a u n a *  o f  o o h o o l  " b a * - a c c i d a n t * , I n  d a c r a a a l n g  o r d a r  a r a  
a s  f o l l o v s i  a c h o o l  b u s  d r i v e r  a r r o r ,  o t h a r  d r i v e r  e r r o r ,  
b u s  d e f e c t * ,  e n v i r o n m e n t a l  c o n d i t i o n s ,  o t h a r  v a h l c l a  
d e f e c t * .  I n  a  c r a s h  s i t u a t i o n ,  t h *  m a j o r  I n j u r y  c a u s i n g  
d e v i c e *  w i t h i n  t h *  b u a .  I n  d a c r a a a l n g  o r d a r ,  a r a  a s  f o l l o v a t  
a a a t  b a c k s ,  a l d a w a l l a ,  a a a t  l a g s ,  o t h a r  o c c u p a n t s ,  w in d o w s .  
T h *  m a j o r i t y  o f  I n j u r i e s  t o  p a a a s n g a r a  a r e  t o  t h a  h a a d  and 
f a c e .  T h l a  d a t a  1 *  b a s e d  on  a a a t a  c o n s t r u c t e d  p r i o r  t o  t h e  
I n t r o d u c t i o n  o f  t h *  CHV«« 2 2 2  r e g u l a t i o n .

A c c i d a n t  an d  I n j u r y  s t a t l a t l c a  a r e  d i f f i c u l t  t o  
f i n d .  T h *  *C c h o o l  B u s  A c c i d a n t  S t u d y * 1 b y  O u t o s k l e  
c o n c l u d e d  t h *  f o l l o w i n g i

a )  t h *  e s t i m a t e d  number o f  a c h o o l  b u a  a c c i d e n t s  I n  C anada  
I n  1 9 7 5  w aa  2 1 5 0  r e s u l t i n g  I n  1 3 0 0  I n j u r i e s  ( B a *  t a b l e

b )  t h *  t o t a l  number o f  a c h o o l  b u a  c o l l l a l o n - r a l a t e T ^  
f a t a ' l t l a s  I n  1 9 75  w aa  1 7 .  O f t h a a a ,  o n l y  3 w a r e  k i l l e d  
w i t h i n  t h *  b u a  v h l l *  S w a r *  k i l l e d  w h i l e  c r o s s i n g  t h *  
r o a d  t o  an d  f r o a i  t h *  b u s  o r  w e r e  s t r u c k  b y  t h *  b u s  (B e e  
t a b l e  2 ) .

c )  I n  1 9 7 5 ,  t h *  p r o b a b i l i t y  o f  a  a c h o o l  b u a  b e i n g  I n v o l v e d
In  a  r e p o r t a b l e  a c c i d a n t  w aa  1 I n  I t .  F o r  a l l  v e h i c l e s ,
t h *  p r o b a b i l i t y  w aa  {  I n  1 0 .

d )  I n  1 9 7 5 ,  t h *  e s t i m a t e d  o c c u p a n t  I n j u r y  r a t e  f o r  a c h o o l  
b u a a a  w a s  0 . 1  p a r  m i l l i o n  p a s a a n g s r - m l l s a  and  f o r  a l l  
v e h i c l e s  waa 0 . 8  p a r  m i l l i o n  p a a a a n g a r - m l l a * .  T h a t  l a .  
I t  l a  e s t i m a t e d  t h a t  a  p a s a a n g a r  l a  8 t im e s  more l i a b l e

, t o  b *  I n j u r e d  w h i l e  t r a v e l l i n g  I n  a  v e h i c l e  o t h a r  t h a n  a
a c h o o l  b u a .

T h *  l a t e s t  a c c i d a n t  s t a t i s t i c s ,  t a k e n  f r om  1981 
p o l i c e  r e p o r t * ,  i n d i c a t e  t h a t  a p p r o t l m a t e l y  S i t  o f  a c c l d a n t a  
I n v o l v i n g  a c h o o l  b u a a a  a r e  h e a d - o n  t y p e  c o l l i s i o n s .



-  P u p i l s  I n j u r e d  I n s i d e  s c h o o l  b u s t s  6 0 0-  ( a g e  g r o u p  S—19 )  ■—
-  P s d s s t r l s n s  I n j u r e d  b y  s c h o o l  b u s t s ,  o r  

o t h e r  v e h i c l e s ,  w h i l e  c r o s s i n g  t h e  r o a dt o  o r  f rom  s  s c h o o l  b u s  130
-  t c h o o l  b u s  d r i v e r s  I n j u r e d  when t h s l r  

v e h i c l e  c o l l i d e d  w i t h  o t h e r  v e h i c l e s  o rf i x e d  o b j e c t s  1J0
-  O c c u p a n t s  o f  o t h e r  v e h i c l e s  I n j u r e d  In

c o l l i s i o n  w i t h  s c h o o l  b u s e s .  430
T o t s l  D  300

TABLE I  -  I n j u r i e s  R e s u l t i n g  P r o a  * c h o o l - B u s  C o l l i s i o n s  D u r in g  1 9 7 5  I n  C an a d a ?

-  E s t im a t e d  number o f  p u p i l s  k i l l e dw i t h i n  s c h o o l  b u s e s  2
"  E s t im a t e d  f i g u r e  o f  p u p i l s  k i l l e d  

e s  a  r e s u l t  o f  b e i n g  s t r u c k  b y  a  
t c h o o l  b u s ,  o r  o t h e r  v e h i c l e ,  w h i l e  
c r o s s i n g  t h e  r o a d  t o  o r  f r o *  a  b u s  s

-  E s t im a t e d  number o f  s c h o o l  b u s
d r i v e r s  k i l l e d  I n  c o l l i s i o n s  3

-  O c c u p a n t s  o f  o t h a r  v e h i c l e s  k i l l e d  
a s  a  r e s u l t  o f  c o l l i s i o n  w i t h  s c h o o lb u s e s  .

T o t a l  1 7

Tal>1" 197S#in0c in !d l7C 0 l l i , l 0 n ~M1* t *(1 Durin9

LITERATURE REVIEW

A a t u d y  c o n d u c t e d  In  19 77  b y  l o u t h w e s t  R e s e a r c h  
I n s t i t u t e  f o r  t h e  C a l i f o r n i a  B l g h v a y  P a t r o l  e n t i t l e d  *A 
S t u d y  R e l a t i n g  t o  S e a t  B e l t s  f o r  u s e  I n  B u s e s *4 c o n c l u d e d  
t h a t  s e a t  b e l t s  s h o u l d  n o t  b e  I n s t a l l e d  i n  a n y  c a t e g o r y  o f  
b u t  I n  t h e  S t a t e  o f  C a l i f o r n i a .  T h e y  a l t o  s t a t e d  t h a t  
r e s e a r c h  on  s e a t  b e l t s  In  a u t o m o b i l e s  and  a i r c r a f t  h a s  
p r o v e n  t h a t  t h e  e n t i r e  s e a t i n g  s y s t e m  m u s t  b e  c o n s i d e r e d  e s  
a  u n i t  t o  p r o v i d e  m ax lm ts t p r o t e c t i o n  f o r  t h e  p a s s e n g e r .

I n  t h e  U . S .  F e d e r a l  R e g i s t e r  o f  D ecem be r  8 , 1 9 7 7 ,  
t h e  KHT6A commented  a a  f o l l o w s  1 ‘ MHTSA i s  a w a r e  o f  no d a t a  
i n d i c a t i n g  t h a t  e s t a l l  b u s a s ,  t h a t  I s ,  t h o s e  w i t h  a  GWR o f
1 0 ,0 0 0  l b s  o r  l e s s  d o  n o t  r e q u i r e  t h e  e x t r a  p r o t e c t i o n  
a f f o r d e d  b y  s e a t  b e l t s . *  One o f  t h e  m o s t  c o n v i n c i n g  r e p o r t s  
t o  s u p p o r t  t h i s  s t a t e m e n t  i s  ‘ S t a t i s t i c a l  E v a l u a t i o n  o f  t h e  
E f f e c t l v e n e s a  o f  n tVBS 2 2 2 * 5 c o m p i l e d  b y  t h e  C e n t e r  f o r  t h e  
E n v i r o n m e n t  a n d  Kan I n c .  (CEh) i n  O c t o b e r  1 9 8 0 .  82
H u l t l d l e c i p l l n a r y  A c c i d e n t  I n v e s t i g a t i o n  (MDAI) a c h o o l  b u s  
a c c i d e n t  r e p o r t s  w e r e  a n a l y s e d  i n  d e t a i l .
An o p i n i o n  w a s  p r e s e n t e d  a s  t o  t h s  p r o b a b l e  o u t c om e  o f  t h e  
a c c i d e n t  l_f t h e  b y s e a  h a d  b e e n  c o n s t r u c t e d  I n  c o n p l l a n c e  
w i t h  PHVB8 2 2 2 .  Two a s s u m p t i o n s  w e r e  made I n  t h e  r e p o r t .



I )  I o  t h e  s m a l l  b u s e s .  I f  c o n s t r u c t * !  t o  FHVSB 223  
r e q u i r e m e n t s ,  t h a  a v a i l a b l e  s s a t  b a i t s  w o u ld  h a v a  
b e a n  u s e d .

I I )  I f  e j e c t i o n  c c c u r e d  a s  a  r s s u l t  o f  n o n > u s e  o f  s s a t  
b e l t s ,  t h e  ' u a e . o f  a  s e a t  b e l t  w o u ld  t i a v e  p r e v e n t e d  
t h e  e j e c t i o n .

A t o t a l  o f  • s m a l l  a c h o o l  b u a  a c c i d a n t  r e p o r t s  
w a r e  r e v i e w e d .  I n v o l v i n g  9 0  p a s s e n g e r s .  O f t h e s e ,  7 5  w e r e  
I n j u r e d  an d  7 w e r e  k i l l e d .  The f o l l o w i n g  o p i n i o n s  w e r e  
e x p r e s s e d  I n  t h e  r e p o r t

1 )  O f t h e  7 f a t a l i t i e s ,  s i x  w o u ld  h a v e  h a d  i n j u r i e s
. r e d u c e d  t o  sU n o r  o n e s  ( A H  1 o r  0 ) *  I f  t h e  o c c u p a n t

h a d  w o rn  a  s e a t  b e l t  i n  a  b u s  c o n s t r u c t e d  t o  FMVSS 
2 3 2  r e q u i r e m e n t s .  'Jo c o n c l u s i o n  w a s  r e a c h e d  f o r  
t h e  s e v e n t h  f a t a l i t y .  T h i s  o c c u p a n t  w a s  s t a n d i n g .  
I n  t h a  j -  . c s s  o f  c h a n g i n g  e a s t s  when t h e  a c c i d e n t  
o c c u r e d .

2 )  H o s t  o f  t h e  7 5  i n j u r e d  o c c u p a n t s  w o u ld  h a v e  h ad
t h e i r  I n j u r y  s e v e r i t y  r e d u c e d  t o  A1S l e v e l  0 o r  1 
( i . e .  m in o r  I n j u r i e s )  i f  t h e y  h a d  b e e n  w e a r i n g  s e a t
b e l t s .

* X l S  -  A b b r e v i a t e d  I n j u r y  S c a l e  -  S e e  A p p en d i x  D

Aa o u t l i n e d  i n  t h e  BACKOROUVD s e c t i o n  o f  t h l e  
r e p o r t ,  when t h e  o r i g i n a l  p r o p o s a l  f o r  OWSS 22 2  waa i s s u e d ,  
a  r e q u i r e m e n t  t h a t  s e a t  b e l t s  b e  I n s t a l l e d  a t  e a c h  DSP In  
s m a l l  a c h o o l  b u s e s *  w a s  p r o p o s e d .  S e v e r a l  o b j e c t i o n s  t o  
t h i s  p r o p o s a l  w e r e  r e c e i v e d  f r o s t  v a r i o u s  s o u r c e s .  The s e a t  
b e l t  p r o p o s a l  w a s  s u b s e q u e n t l y  w i t h d r a w n  v i t h  t h e  
u n d e r s t a n d i n g  t h a t  t h e  o b j e c t i o n s  r a i s e d  w o u ld  b e  
I n v e s t i g a t e d .  Th e  r e s u l t s  o f  t h i s  i n v e s t i g a t i o n  a r e  
p r e s e n t e d  b e l o w .

C om m en ta t o r s  t o  t h e  P a r t  I ,  C an a d a  O a c a t t e  p r o p o t t l  
o f  1 9 7 9  q u e s t i o n e d  t h e  s u i t a b i l i t y  o f  a a a t  b e l t a  f o r  u s e  on 
s c h o o l  a g e  c h i l d r e n .  T h e y  s u g g e s t e d  t h a t  p e r h a p s  t h a  u s e  o f  
s e a t  b e l t s  on c h i l d r e n  m i g h t  o v e n  i n c r e a s e  t h a  s e v e r i t y  o f  
I n j u r y .  T h i s  s u b j e c t  v a e  r e s e a r c h e d  a n d  a  r e p o r t  i s s u e d  by  
B l o k l n e t i c a  an d  A s s o c i a t e s  L t d .  T h e  r e p o r t  "The R e s t r a i n t  
o f  S c h o o l  A g e  C h i l d r e n  i n  A u t o m o b i l e s  -  A L i t e r a t u r e  
R e v i e w * 4 r e a c h e d  t h e  f o l l o w i n g  c o n c l u s i o n s t

a )  c h i l d r e n  i n  a u t o m o b i l e  a c c l d a n t a  d o  n o t  a u s t a l n  i n j u r i e s  
t o  t h e  same a x t a n t  and  d e g r e e  a s  d o  a d u l t s

*  A s m a l l  a c h o o l  b u a  i s  o n e  w i t h  a  GWR o f  4 5 0 0  kg



b )  c h i l d r e n  o f  a l l  a g o  c a n  b e n e f i t  s u b s t a n t i a l l y  f r o a i  t h a  
u s e  o f  o o - b o a r d  r a s t r a l n  s y s t e m s  I n  au tom ob i l e s  w i t h  
a l n l m i a  l i k e l i h o o d  o f  r e c e i v i n g  i n j u r l o a ,  l n c l u t U n g  b u l t  
r e  l a  t a d  o n e s .

c )  p r e s e n t  p a r f o n a a n c a  s t a n d a r d s  ( s . g .  CHVSS J 0 9 )  h a v a  n o t  
r a s u l t a d  I n  a y a t a a a  w h i c h  a r a  l n c c a p a t l b l a  w i t h  a c h o o l  
a g a  c h i l d r e n .  I n d e e d , a u c h  o c c u p a n t s  a p p e a r  t o  b a  
a f f o r d e d  a o r a  p r o t e c t i o n  t h a n  t h a  a d u l t s  f o r  whoa t h s  
a y a t a a a  e r a  d e s l g n a d .

C om m en ta t o r s  a l a o  q u e s t i o n e d  w «r o r  n o t  B e a t  
b a l t u  w o u ld  b a  u a a d  b y  t h a  s t u d a n t s .  The ' S t u l a t e d  t h a t  
t h a  b a i t s  w o u ld  b a  v a n d a l i z e d  b y  t h s  s t u d e -  • o r  u a a d  a a  a 

• g a i n s t  o t h e r  s t u d a n t s .

' * s f f a c t l v s n s s s  o f  a  s s a t  b a i t  I n  r e d u c i n g  
' * u r y  and d e a t h  l a .  o f  c o u r s e ,  d e p e n d a n t  upon I t ' s  p r o p e r  

u s e .  E n s u r i n g  u s e  w o u ld  b a  a n  o n g o i n g  e d u c a t i o n a l  t a s k  t o  
b a  u n d e r t a k e n  b y  t h e  a c h o o l  a u t h o r l t l e e  and  b u s  o p e r a t o r s .  
Tha E t o b i c o k e  B o a r d  o f  E d u c a t i o n ,  w h e r e  a l l  l a r g e  b u s e s  
em p lo y  s e a t  b a i t s  an d  A l l w a y s  T r a n s p o r t a t i o n  In  S c a r b o r o u g h ,  
w h e r e  a l l  s m a l l  b u s e s  em p lo y  b e l t s ,  r e p o r t  h i g h  u s a g e  
r a t a a .  O r a e n b u r g h ,  Mew Y o r k ,  a n o t h e r  J u r i s d i c t i o n  w h i c h  h a s  
b e l t s  i n s t a l l e d  i n  a l l  b u a a a ,  r e p o r t s  u s a g e  r a t a a  I n  t h e  8 0 t  
r a n g e .  E t o b i c o k e  B o a r d  o f  E d u c a t i o n  r e p o r t s  t h a t  I n  t e n

y e a r s  o f  o p e r a t i o n  w i t h  s e a t  b e l t s ,  o n l y  10  b e l t s  h a v e  b e e n  
d e l i b e r a t e l y  c u t .  T h e y  r e p o r t  no  i n c i d e n c e s  o f  t h e ^ b e l t s  o r  
b u c k l s s  b e i n g  u s e d  a s  w e a p o n s .  I n  f a c t ,  s e a t  b e l t  u s a g e  h a s  
c u t  down on  p u p i l  movem ent and  " h o r s e p l a y "  w i t h i n  t h e  
b u a a a .

A n o t h e r  o b j e c t i o n  t o  t h a  I n s t a l l a t i o n  o f  a a a t  
b e l t s  waa t h a t  s m a l l  c h i l d r e n  w o u ld  n o t  b e  a b l e  t o  r e l e / i a e  
t h e m s e l v e s  I n  c a s e  o f  an  a c c i d a n t  and  a u b s a q u e n t  f i r e  o r  
r o l l o v e r .

I n  s u c h  an  em e r g e n c y ,  w h i c h  l a  a  v e r y  r a r e  
o c c u r e n c e ,  t h e  b e l t e d  o o c u p a n t  h a s  a  much g r e a t e r  c h a n c e  o f  
r e m a i n i n g  c o n a c l o u s  and a l e r t .  The m ' t l t e d  o c c u p a n t  c o u l d  
b e  th r o w n  a b o u t  t h e  v e h i c l e  and  c o r . ' i b e  b a d l y  I n j u r e d  o r  
u n c o n s c i o u s .

T h e  q u e s t i o n  o f  m a in t e n a n c e  o f  b e l t e  w aa  r a i s e d .  
Hany b u s  f l e e t  o p e r a t o r s  f e l t  t h i s  w ou ld  b e  a c o s t l y  
p r o b l e m .  C h i l d r e n  w o u l d n ' t  u s e  t h e  b e l t s  I f  t h e y  b e c am e  
d i r t y  o r  o o l l e d .

D i s c u s s i o n s  w i t h  b u s  o p e r a t o r s  p r e s e n t l y  e m p lo y i n g  
e e a t  b e l t s  I n d i c a t e  t h a t  m a i n t e n a n c e  I s  n o t  a  s i g n i f i c a n t  
p r o b l e m .  T y p i c a l l y ,  t h a  o r i g i n a l  s e a t  b e l t s  l a s t  t h e  s e v e n



y e a r  l i f e  o f  t h e  b u s .  T h s  o c c a s i o n a l  b u c k l e  m u s t  b e  
r e p l a c e d  b e c a u s e  o f  b r e a k a g e ,  b u t  t h i s  I s  an  I n f r e q u e n t  
e v e n t  a n J  I s  c o n s i d e r e d  t o  b e  n o rm a l  m a in t e n a n c e  o f  t h e  
s y a t a m .  A r e t r a c t o r  s y s t e m  c a n  e a s i l y  b e  u s e d  t o  p r e v e n t  
b e l t s  f r om  f a l l i n g  t o  t h e  f l o o r .

y i e l d  I n v e s t i g a t i o n

A v i s i t  w a s  made t o  t h a  E t o b i c o k e  B o a r d  o f  
E d u c a t i o n  and  A l l w a y e  T r a n s p o r t a t i o n  B y s t am s  I n  K t o b l c o k a  
and  S c a r b o r o u g h  r e s p e c t i v e l y  t o  e x am in e  b u s e s  w i t h  s e a t  b e l t  
I n s t a l l e d  and  t o  d l s c u e s  t h a  u s e  o f  t h e  b e l t s  b y  t h e  
s t u d e n t s .

, K t o b l c o k a  o p e r a t e s  35  l a r g e  s c h o o l  b u s s s  -
t y p i c a l l y  7 3  p a s a a n g a r  m o d e l s .  A l l  s s s t s  a r a  d s s i g n a d  t o  
a c c o a s a o d a t s  3 a t u d a n t a  w i t h  o n a  a a a t  b e l t  f o r  e a c h  e t u d e n t .  
R e t r a c t o r s  a r e  used t o  k e e p  t h s  b e l t s  o f f  t h s  f l o o r  t o  
p r e v e n t  them  f r om  b e c om in g  d i r t y .

A l l v s y s  em p lo y s  m a i n l y  s c h o o l  b u s s s  w i t h  s  GVWR 
l e s s  t h a n  4 5 0 0  k g  -  t y p i c a l l y  3 0  p a s s s n g a r  m o d e l s .  Ths 
b u s s s  s r s  m a n u f a c t u r e d  b y  O l r s r d l n  and  h a v a  s  s e a t  b e l t  a t  
e a c h  DSP. T h s  b e l t s  a r e  I n s t a l l e d  b y  t h s  b u s  m a n u f a c t u r e r  
a n d  d o  n o t  em p lo y  r e t r a c t o r s .  Tha s e a t s  a f a  d e s i g n e d  t o  
a c c om m od a t e  3 s t u d e n t s .

Th s  f o l l o w i n g  p o i n t s  w a r a  n o t e d  d u r i n g  t O e y  
e x a m i n a t i o n  o f  t h e  b u s e e  end  d i e c u e e l o n e  w i t h  t h e  £ e r a o n n t l .

1 .  T h e  e e e t  b e l t s  n o r m a l l y  l a a t  t h a  l i f e  o f  t h e  b u a .  Ths 
b u s e s  a r a  n o rm a l l y  r a p l a c a d  a f t a r  7 y e a r s  o f  u i c

3 .  R e t r a c t o r s  u s e d  I n  K t o b l c o k a  b u a a a  a r a  d i s m a n t l e d ,  
c l e a n e d  and  l u b r i c a t e d  a t  l s a a t  a n n u a l l y .

4 .  Th e  b e l t e  e a s i l y  b e c om e  t v l a t a d  an d  t h u s  w i l l  n o t  
p r o p e r l y  r e t r a c t .  A s t u d e n t  u s i n g  a  jammed r e t r a c t o r  
c o u l d  e a s i l y  f i n d  t h s  b e l t  t o o  s h o r t  o r  t o o  l o n g  f o r  
p r o p e r  f i t m e n t .

4 !  S t u d a n t s  d e l i b e r a t e l y  jam r a t r a c t o r a  f rom  t im e  t o  t im e  
w i t h  c a n d y  w r a p p e r s ,  e t c .  H ow e v e r ,  t h i s  I s  a  f a i r l y  
r s r s l y  o c c u r l n g  s v s n t .

5 .  The d r i v e r  t e l l s  em b a r k in g  a t u d a n t a  t o  s e c u r e  t h e i r  s e a t  
b e l t e  an d  a s s u m e s  t h a t  t h e y  d o  i t .  I f  o l d e r  s t u d e n t s  
a r a  on  t h e  b u s ,  t h e y  may b a  u s e d  a s  m o n i t o r s .  T h i s  I s  
a t  t h a  d i s c r e t i o n  o f  t h a  d r i v e r .  U se  o f  b a i t s  eeema t o
b e  d i r e c t l y  r e l a t e d  t o  d r i v e r  i n t e r e s t .«

6 .  E t o b i c o k e  h a s  e x p e r i e n c e d  o n l y  10  d e l l b e r e t e l y  c u e  b e l t s  
I n  t h e  10  y e a r  A l f a  o f  t h e i r  p r o g r a a .



7 ,  l u c k l e  b r e a k a g e  I r  » r a r e  o c c u r a n c a .

S .  T h a r a  h a v a  b e e n  no I n c i d e n c e s  o f  t h a  b e l t s / b u t  k i s s  b s l n g
u s e d  a a  a  v a a p o a  oo  o t h a r  a t u d a n t a .

9 .  E t o b i c o k e  e s t i m a t e s  t h a l r  c o a t  t o  b a  f 2 5 0 0 - f 3 0 0 0  a x t r a
t o  h a v a  t h a  b a l t a  i n a t a l l o d  I d t h a  b u a a a .  Tha b a l t a  a r a  
r e t r o f i t t e d  b y  •  a u b c o n t r a c t o r .

to. K t o b l c o k a  d l a t r l b u t a a  e d u c a t i o n a l  M a t e r i a l  c o n c e r n i n g  
t h a  u a a  o f  a a a t  b a l t a  t h r o u g h  t h a  a c h o o l a .  Tha p r o p a r  
a d j u s tm e n t  o f  t h a  b a l t a  I d  t h a  r a a p o n a l b i l l t y  o f  t h a  
c h l l d r a n .

( 1 .  Tha b u a a a  a r e  r e g u l a r l y  u a a d  f o r  a c t i v i t y  t r l p a  a a  v a i l  
a a  n o r s a l  o t u d e n l  t r a n s p o r t a t i o n .

1 2 .  Tha o p a r a t o r a  v o u l d  p r e f e r  t h a t  a  p r o p a r l y  d e s i g n e d  s e a t  
I n c o r p o r a t i n g  b a i t  r e t r a c t o r s  b a  made a v a i l a b l e .  A t  
p r e s e n t ,  t h a  r e t r a c t o r s  m u s t  b a  r e t r o f i t t e d  b y  a 
c o n t r a c t o r .

- 4 0 -
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1 3 .  Tha new 1 9 8 4  b u s e s  h a v a  t h a  a l a l a  s i d e  r e t r a c t o r s  
Moun ted  I n  t h a  c e n t r a  a i s l e  s p a c e .  T h e s e  c u t  down on 
t h e  a f f a c t l v a  w i d t h  o f  t h a  a i s l e  b y  a p p r o i l m a t e l y  5 0 - 7 5  
e ta . C h i l d r e n  a l s o  s t r i k e  t h a  h o u s i n g  w i t h  t h a l r  l a g s ,  
c a u s i n g  b r u i s e s  and  I n j u r y .

1 4 .  Ona o f  t h a  M a jo r  c o n c e r n s  o f  t h e s e  o p e r a t o r s  I s  t h a t  I f  
s e a t  b a l t a  e r a  Made M a n d a to r y  I n  a c h o o l  b u s e s ,  p r o v i n c e s  
w h i c h  h a v a  M and a te d  a a a t  b e l t  u a a  M u s t  d a a l  w i t h  t h s  
q u e s t i o n  o f  r e s p o n s i b i l i t y  f o r  e n s u r i n g  t h a t  s t u d e n t s  
v a a r  t h s  b e l t s  -  e s p e c i a l l y  e i e a l l  c h l l d r a n .

»



BUS CRASH PROS RAM

Th* b a r r i e r  c r a a h  p r o g r a a  e n t a i l e d  c r a s h i n g  t h r e e  
b u s e s  I n t o  s  c o n c r e t e  b a r r i e r  a t  a p p r o x im a t e l y  4 8  km /h .
T h i s  t y p e  o f  c o l l i s i o n  i s  a  v a r y  s e v e r e  t y p e  o f  a c c i d e n t  I n  
r e e l l t y .  • , .

T h *  b a r r i e r  c r a s h  p r o g r am  s h o v e d  t h a t  f o r  a  s m a l l  
s c h o o l  b u s * .  I n  a l l  c a e a s ,  t h a  ATD s e c u r e d  b y  a  a a a t  b a i t  
e x p e r i e n c e d  a  HXC v a l u a  e x c e e d i n g  1 0 0 0 .  I n  t h a  s m a l l  a c h o o l  
b u s e a ,  a l l  u n r e s t r a i n e d  ATD'* e x h i b i t e d  a  HIC v a l u e  o f  l e s s  
t h s n  1 0 0 0 .  From t h e s e  r e s u l t s ,  I t  m u s t  b a  c o n c l u d e d  t h a t ,  
f o r  f r o n t a l  I m p a c t s ,  t h e  r e s t r a i n e d  o c c u p a n t  v o u l d  r e c e i v e  
m o re  s a v e r *  h e a d  l n j u r l s a  t h a n  t h *  u n r e s t r a i n e d  o n e .  On* 
c a n  f u r t h e r  c o n c l u d e  t h a t  I n j u r i e s  c o u l d  v a r y  l i k e l y  b e  I l f *  
t h r e a t e n i n g ,  A v i s u a l  a n a l y s i s  o f  t h *  f i l m e d  m o t i o n  o f  t h *  
dumra lee  I n d i c a t e d  t h a t  I n  msny c a s e * ,  t h *  r e s t r a i n e d  dumm ies 
e x p e r i e n c e d  s e v e r e d  r e a r w a r d  n e c k  f l e x u r e  a s  a  r e s u l t  o f  t h *  
h e a d  c o n t a c t i n g  t h a  a a a t  b a c k  I n  f r o n t .  I n  e o n *  e s s e s ,  t h i s  
f l e x u r e  a l o n e  I s  j u d g e d  t o  b e  s e v e r e  en o u g h  t o  c a u s e  s e r i o u s  
I n j u r y .

1 X s m a l l  s c h o o l  b u a  l a  o n e  h a v i n g  a GVWR14500 kg

E ven  I n  t h *  l a r g e  c o n v e n t i o n a l  s i t e  b u s ,  t h *  m e  
v a l u e *  f o r  t h *  r e s t r a i n e d  ATD'a v a r a  a p p r o x im a t e l y  t h r e e  
t i m e s  g r e a t e r  t h a n  f o r  t h *  u n r e s t r a i n e d  o n e s .

A summary o f  t h *  r e s u l t a n t  HIC and  c h e s t  
a c c e l e r a t i o n s  l a  p r e s e n t e d  I n  T a b l e  3 .  A t a b u l a t i o n  o f  t e s t  
d a t a  f o r  e a c h  b u a  l a  p r e s e n t e d  I n  t a b l . . s  4 ,  S and  6 .  H o t *  
t h e  f o l l o w i n g  a n o m a l i e s i

( I )  ATD 12  l o  t h *  Campvagoo v a n  c o n v e r s i o n  w a s  e j e c t e d  
f r om  i t s  a a a t .  When i t  c o n t a c t e d  t h *  r e s t r a i n i n g  
b a r r i e r ,  t h *  l a g  s c r e w s  h o l d lw g  t h *  b a r r i e r  t o  t h a  
f l o o r  w i t h d r e w ,  a l l o w i n g  t h s  ATD t o  p a s s  o v e r  t h *  
b a r r i e r  and s t r i k e  t h e  d a s h  w i t h  l t a  h e a d .  Ths

• f i n a l  p o s i t i o n  o f  t h a  ATI t  w a s  u p s i d e  down on t h e
f r o n t  d o o r  o p e r a t i n g  m e ch an i sm  ( 8 a *  p h o t o *  4 2 1 ,  22 
(  2 6 ) .  T h i s  t r a j e c t o r y  v o u l d  p r o b a b l y  c a u s e  
I n j u r y  t o  t h *  o c c u p a n t .  H ow ev e r ,  t h e  t e s t  r e s u l t s  
sh ow ed  a  r o l a t i v e l y  l ow  HIC v a l u e  ( 3 6 9 ) .  I f  th a  
b a  r l e r  h a d  r em a in e d  a t t a c h e d  t o  t h *  f l o o r ,  t h *
A' D p r o b a b l y  v o u l d  h a v e  b e a n  c o n t a i n e d  w i t h i n  i t s  
s e a t i n g  c om p a r tm e n t .

( I I )  ATD 95  I n  t h a  Campvagon v a n  h a d  a  h i g h  HIC v a l u e  
( 1 7 1 1 ) .  H ow ev e r ,  t h a  h e a d  o f  t h l a  ATD d i d  n o t  
c o n t a c t  t h *  s e a t  b e c k  i n  f r o n t  o f  I t .  B a t h e r ,  i t  
p i v o t e d  a b o u t  t h e  t o r s o  and  s t r u c k  l t a  h a ad  on t h *
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T f b l i  4

o u m r  i k j 'a i ’ c h i t e r i a  va lu e s
1544 CANADIAN BLUE BUD

Kaxlaua AcceltratIons "Cs" Head • •
fo i . Htad Chut t l T2 Av*.
No. I V Z 11 I Y I I* HIC Sac. Sac. Acc
1 •no 141 420.S •S3 • 24 •43 40.4 41372 .0741 .113* 313.3
2 • 216 40 41 217.4 •40 12 -44 40.4 441.4 .0944 .1041 I0S.4
J •71 S.* 74 104.S •14 •1.2 32 21.1 421.2 .1239 .1404 61.0
4 •J l -A.2 21 41.S •34 -S.4 17 34.2 220.4 .1411 .2172 23.4
5 •40 4.S 40 42.4 •SI -2.S 23 41.2 203.1 .1330 .1942 23.3
4 •13S 10 40 134.S -25 -7.3 -32 2S.0 731.1 .1144 .1236 100.7

Pos. Haxlsajja Seat I t l t  Loads (lbs.)No. Mfbt Balt Left Balt
2 340 332
3 340 ••• 720
6 733 713

f o s . K a x l a u a  S l a t  I t ) t  Loads ( l b s . 3
No. B l f h t  f i a u r L i f t  F i a i r

4 323 «3S

3 . H O 19 0

6 SO 32

* D i f l n t d  4> i x c i t d l n |  . 0 0 3  i t c .  d u r a t i o n  
• •  Ai d e f i n e d  In  OtVSS No . 204 

• • •  Not V a l i d  D i t a



/
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Table S 
waacr injury a m m  values

1W4 OMKRQ34 VAN CONVERSION

Foi. KjxI mjo Accelentlona "Ge" Haad «•Hod - Cheat Tl T2 Ava.Ho. Y 2 1 I V I “ F ” HIC Sac. Sac. Acc
1 -337 •70 223 421.2 •20 7.4 33 32.3 2014.2 .0740 .0419 247.1
: -240 -120 -44 307.3 -22 23 24 21.1 341.2 .1101 .1113 1S6.4
3 -132 •1 133 143.4 -27 -11 34 32.2 2103.0 .0422 .1020 107.4
4 •1*1 •34 -73 109,0 •41 32 23 42.0 046.2 .0900 .1097 97.0
3 -310 3* 124 332.1 -33 17 3* 37.1 1711.4 .1270 .1296 246.2
6 -141 •44 104 103.0 -21 14 30 24.4 407- } ,109} . m t W .7

Foa. Kudaua Saat Salt Loada (Iba.)Ha. Rltht Salt la l t  ta l l
1 1330 1200
3 1443 1230
a 1430 1343

f o a . Maxlaua Saat S a l t  Loada ( lb a . )Mo. l i t h t  Faaur L a f t  Faaur
4 1400 1400
3 43 . M0
* 1010 760

* Defined u  exceeding .003 aec. duration•• Aa defin'd In CKVSS Ho. 301

Table 6
DUHff INJURY criteria values 1984 TOCHAS BUS

Kaxlaua Accalaratlonj "Ga" Haad • •
foa . Haad Chait Tl T2 Ava.Ho. X V 1 I i V I 1* HIC Sac. Sac. Acc
1 •313 I f 76 322.1 -24 •1.0 33 40.1 2303.9 .0934 .0947 223.0
2 -216 • 30 -34 223.3 •64 • 13 14 47.9 193.4 .1104 .1137 149.0
3 -102 -14 71 123.3 r42 •11 33 31.4 1144.2 .1017 .1274 71.9
4 -109 •11 •40 116.2 •43 •I.C 24 39.1 741.2 .1140 .1240 46.0
3 -140 -24 31 179.1 •34 16 21 47.4 1173.7 .0941 .1030 123.7
6 - 97 1.4 34 17.7 -43 •3.C 11 44.9 494.2 .1017 .1132 66.9

r 3 '
W Fos.Ho. Kaxlaua Scat la l t  Loada (lba.)

Rltht talc Laft Halt
1 ’ 430 130
3 1890 1343
3 1190 1240

Foa.No: Kaxlaua Saat la l t  Loada (lba.)Right Fa air Left Ftsur
4 1130 1313
3 70 273
4 430• 770

i
* Defined at exceeding .003 aee. duration• Aj deflnad In CHVSS Ho. JO*



1 * 9  t i b i a * .  T h l a  w ou ld  a c c o u n t  f o r  t h a  h i g h  H IC  

v a l u a .  H ow e v e r ,  c o n s i d e r i n g  t h a  d y n am ic  r e a c t i o n  
o f  t h a  ATD. i t  w o u ld  p r o b a b l y  n o t  h a v a  a u a t a i n a d  
a a r i o u e  h e a d  I n j u r y .

W h l l a  t h a  o b j a c t l v *  o f  t h a a a  t a a t a  d i d  n o t  i n c l u d e  
t o u t i n g  f o r  OtVBS 3 2 1  ' J o i n t  B t r e n g t h *  o r  O fV a s  3 0 1  ' F u e l  
a y a t a a  I n t e g r i t y * ,  on— m t a  o o o c a m l n g  t h a a a  f o a t u r e a  a r e  
n o t e w o r t h y .  O n ly  a c h o o l  b u a a a  w i t h  a  OVW* g r e a t e r  t h a n  
4 5 0 0  k g  m u s t  a a t l a f y  CHVfg 2 2 1 .  T h i a  r e g u l a t i o n  waa 
d a v a l o p a d  t o  p r e v e n t  i n t e r i o r  p a n e l  J o i n t  f a i l u r e *  w h i c h  
c o u l d  r e a u l t  i n  a h a r p ,  h a x a r d o u a  e d g a a  o r  a u r f a c e a  b e i n g  
c r « a t a d  i n  c a a a  o f  an  a c c i d a n t .  F o r  t h *  t h r e e  b u a e a  t e s t e d ,  
t h e  I n t e g r i t y  o f  t h e  p a a a a n g e r  c om p a r tm en t  w aa  m a i n t a i n e d .
Ho j o i n t  f a i l u r e *  o r  a e p a r a t i o n a  w a r *  n o t e d .

T h *  f o l l o w i n g  o b a e r v a t i o n a  w e r e  m ad* c o n c e r n i n g  
t h e  f u e l  a y a t e a i

1 )  On t h e  l a r g e  B l u e  B i r d  b u a .  t h *  c h a i n  w h i c h  a a c u r e a  
t h a  f i l l e r  c a p  t o  t h a  t a n k  b e e * * *  jammed i n  t h *  
p r a a a u r e  r e l i e f  d l e o  b u i l t  i n t o  t h a  c a p  ( a a *  p h o t o  
• 4 5 ) .  T h i a  i n  e f f e c t  o p e n e d  t h e  g a a  t a n k  t o  
a tm o s p h e r e .  I f  r o l l o v e r  h a d  o c c u r r e d ,  a  
s i g n i f i c a n t  l e a k a g e  o f  f u e l  w o u ld  p r o b a b l y  h a v a  
o c c u r a d .

- 49 -

2 )  On t h *  Thomas K l n o t o u r  b u a ,  t h *  g a s o l i n e  t a n k  l a  
s e c u r e d  t o  t h *  c h a i s i a  w h i l e  t h a  f i l l e r  n e c k  and 
c a p  a r a  a a c u r e d  t o  t h *  b o d / .  A s h o r t  l e n g t h  o f  
r u b b e r  h o a *  c o n n e c t  *  t h *  f i l l e r  n e c k  t o  t h *  g a s  
t a n k .  When t h *  b o d y  s h i f t e d  f o r w a r d  d u r i n g  t h *  
im p a c t ,  t h l a  r u b b e r  h o a *  s e p a r a t e d  f r om  t h *  t a n k  
( B e *  p h o t o  I 4 C ) .  I f  e v e n  a  p a r t i a l  r o l l o v e r  h ad  
o c c u r a d ,  a  m a j o r  f u e l  s p i l l  w o u l d  h a v e  h a p p e n e d .

3 )  D u r in g  t h a  v a n  c o n v e r s i o n  c o l l l a l o n ,  tw o  o f  t h *  
t h r a a  l e f t  a i d e  w in d ow s  s h a t + e r e d  e a r l y  i n  t h *  
e v e n t .  T h i s  r e s u l t e d  i n  a  t r em e n d o u s  number o f  
s m a l l  s h a r d *  o f  g l a s s  b e i n g  h u r l e d  a b o u t  t h *  
i n t e r i o r  o f  t h *  b u s .  T h l a  g l a s s  c o u l d  e a s i l y  
b ecom e  l o d g e d  i n  t h *  o c c u p a n t s  e y a s  end  c l o t h i n g ,  
c a u s i n g  s e r i o u s  I n j u r y ,  ( S a *  p h o t o  1 4 7 )  Th *  
w in dow s  on  t h *  r i g h t  a i d *  o f  t h *  v e h i c l e  r em a in e d  
I n t a c t .



a b a l t b i b
Bchool But Tasting Program

I n t r o d u c t i o n

Th* a n a l y s i s  p r e s e n t e d  h a r e  d e a l s  w i t h  t h a  r a a u l t a  
° f  t h a  B c h o o l  Bua T a s t i n g  P r o g r am . Much o f  t h a  a n a l y a l a  
l a  b a n d  on  an  u p p e r  l i m i t  f o r  B IC o f  1 0 0 0 .  Tha  HIC v a l u a  
l a  d a f l n a d  I n  A p p e n d i x  A . c l a u a a  ( 1 1 ) .  T h a r a  l a  aoaie 
q u e s t i o n  i n  t h a  l l t a r a t u r a  a a  t o  w h a t h a r  o r  n o t  a  HIC v a l u e  
o f  1 0 0 0  l a  a  c o n c l u a i v a  m a a e u r *  o f  a e r l o u a  h a a d  I n j u r y ,  
p a r t i c u l a r l y  f o r  c h l l d r a n .  Mora r a a a a r c h  l a  p r e a a n t l y  b e i n g  
c o n d u c t e d  I n  t h l a  a r e a . ,  H ow e v e r ,  a a  d l a c u a a a d  i n  t h e  
kACKOAOWD a a c t l o o  o f  t h l a  r e p o r t ,  i t  l a  t h a  b e a t  a v a i l a b l e  
m a a a u r a  f o r  d e t e r m i n i n g  t h e  p o a e l b l e  a e v e t i t y  o f  h e a d  
l n j u r i e a .  f o r  t h o  b u a  c r a a h  p r o g r a a ,  t h a  c o a p a r l a o n  b a tw a a n  
HIC v a l u a a  f o r  b a i t e d  a n d  u n b e l t e d  dumm ies  p r o v i d e *  an  
i n d i c a t i o n  o f  t h *  e f f e c t  t h *  a a a t  b e l t  h a *  I n  I n c r e a s i n g  t h *  
a a v a r l t y  o f  h a a d  I n j u r y .  T h l a ,  a l o n g  w i t h  an  a n a l y a l a  o f  
t h *  a l o w  n o t i o n  f i l a a ,  p r o v i d e s  a  g o o d  b a a l a  f o r  t h *  
c o n c l u e l o n *  r e a c h e d .

I n  g e n e r a l ,  t h *  o b a e r v a t l o n a  a a d a  r e g a r d i n g  n e c k  
f l e x i o n ,  p e a k  r e a u l t a n t  a c c a l a r a t l o n  and  HIC v a l u a a  t e n d  t o  
s u p p o r t  e a c h  o t h a r  f o r  t h a  c o n c l u a l o n s  r e a c h e d  r e g a r d i n g

h e a d  and  n e c k  I n j u r y  p o t e n t i a l .  T h *  h e a d  a c c a l a r a ^ g j y  
t r a c a a  ahowad v e r y  s a v e r *  p e e k s ,  p a r t i c u l a r l y  whan t h *  h a ad  
o f  t h a  d u w iy  c o n t a c t e d  t h *  a r e a  o f  t h *  a a a t  c o n t a i n i n g  t h a  
a t r u c t u r a l  a t a a l  t u b i n g .  T h l a  l a  p e r t l y  d u *  t o  t h *  f a c t  
t h a t  t h a  ATO'a u a a d  a r e  v a r y  a t l f f .  I t  c l s o  I n d i c a t e *  t h a t  
t h *  foam  p a d d i n g  o v e r  t h a  s u p p o r t  s t r u c t u r e  o f  t h *  a a a t  
b a c a j a s  f u l l y  c o a p r e a a e d .  Th e  l i g h t e r  h e a d  o f  t h *  f i f t h  
p e r c e n t i l e  f e m a l e  ACT, r e l a t i v e  t o  t h *  a t a n d a r d  f i f t i e t h  
p a r c a n t i l *  a d u l t  u l e  ATD, n a y  a l a o  p a r t l y  a c c o u n t  f o r  t h a a a  
i h a r p  p e a k s .

T h *  a a a c t  p o i n t  o f  h a a d  c o n t a c t  w i t h  t h *  s a a t  b a c k  
l a  v a r y  im p o r t a n t .  T h a r a  may y e t  b e  Im p ro v em en t s  w h i c h  c a n  
b e  made t o  t h *  a a a t  d e s i g n  i n  o r d e r  t o  m i n im i s *  I n j u r y  a a  a 
r e s u l t  o f  h ' a d  c o n t a c t ,  w h a t h a r  o r  n o t  a a a t  b a l t a  e r a  u s e d .4

The  u a a  o f  o n *  ATD p e r  a e a t  i n  t h e e *  t e a t *
ao e i aw h a t  l l a l t a  t h *  s c o p e  o f  t h e  r s e u l t a  e l n c *  d i f f e r e n t
ATD k i n e m a t i c s  B a y  h a v e  o c c u r r e d  i f  tw o  o r  t h r a a  h a d  b a a n  
p l a c e d  I n  e a c h  s a a t .

O b a e r v a t l o n a  o f  t h a  tw o  u n r e s t r a i n e d  s i x  y e a r  o l d  
ATD'* on  t h *  l a r g e  a c h o o l  b u a  ahowad a  t e n d e n c y  t o  a p r a a d  
t h a  f o r e s *  o f  th e * Im p a c t  o v e r  t h e  b o d y .  T h *  ATD' a h e a d  
Im p a c t e d  t h *  a a a t  b a c k  b e l o w  t h e  h o r l s o n t a l  a a a t  b a c k  f r am e
• am b e r .  I t  1 *  e x p e c t e d : t h a t  t h i s  s i x *  o f  c h i l d  w o u ld  b e



b e t t e r  p r o t e c t e d  b y  t h a  ‘‘ c o m p a r t n e n t a l l K a t i o n "  c o n c a p t  t h a n  
• l a r g e r  c h i l d ,

Xd a d d i t i o n  t o  t h a  c r l t a r l a  c p o c i f i e d  I n  OfVSS 
3 3 2 ( 1 1 ) ,  CHVIi 2 0 8 ( H )  a p e c l f l e e  t h a t  In  a  4B km/h f r o n t a l  
c o l l l a l o n  a g e l n a t  a  f i x e d  b a r r l a r ,  t h a  HXC mua t n o t  a x c a a d  
1 0 0 0 .  T h l a  c l a u a a  a l a o  e p e c l f l e a  t h a t  t h a  r a a u l t a n t  c h a a t  
a c c a l a r a t l o n  n a y  n o t  s i c a a d  < 0 g .  T h l a  l a  t h a  u p p a r  l l n l t  
u a ad  t o  d e t e rm i n e  t h a  a c c e p t a b i l i t y  o f  c h a a t  d a t a .
i

Tha f o r c a a  o f  t h a  I n  p a c t  r a a u l t a d  I n  a a v a r a  r a a r  
n e c k  f l e x u r e  f o r  a a v a r a l  A TD 'e .  T h l a  r e a c t i o n  l a  a l n o  
d l a c u a a a d  I n  t h a  f o l l o w i n g  a a c t l o n a .  T h a r a  l a ,  h o w e v e r ,  no 
c r i t e r i a  a v a l l a b l a  t o  j u d g e  t h e  p o a e l b l a  a a v e r l t y  o f  I n j u r y  
t h a t  c o u l d  r a e u l t  f r om  t h l a  b e n d i n g .  X t l a  w o r t h  n o t i n g  
t h a t  t h a  ATD n e c k  l a  e x c e p t i o n a l l y  a t l f f ,  n u ch  n o r a  a o  th a n  
t h a t  o f  a  human .

1 .  b l u e  H l r d  Hue

A c o p y  o f  t h e  A r v i n / C a l a p a n  t e a t  r a a u l t a ,  
i n c l u d i n g  d a t a  t r a c a a ,  l a  c o n t a i n e d  i n  A pp en d ix  E .

ATD f o a l t l o n  81 -  ( u n r e a t r a l n e d ,  LH f r o n t ,  5 3 3 «n  a a a t  
a p a c l n g )

D u r in g  t h e  c o l l l a l o n ,  t h a  d u n t y ' a  k n a a a ,  c h a a t  and 
h a a d  a t r u c k  t h e  r a a t r a l n l n g  b a r r i e r .  Tha d u r a y ' a  h a a d  waa

r o t a t e d  r e a r w a r d ,  a a  a  r a a n l t  o f  e t r l k l n g  t h a  t o p  o f  t h a  
b a r r l a r .  T h a  r o t a t i o n ,  h o w e v e r ,  w aa o n l y  a l i g h t .  Tha  d u e n y  
a a p e r i a n c a d  a  r e s u l t a n t  c h a a t  a c c e l e r a t i o n  o f  6 0 . 4 g  w h i c h  l a  
m a r g i n a l l y  a b o v e  t h e  l i m i t  o f  6 0 g .  Due t o  a  t e c h n i c a l  
p r o b l e m  w i t h  t h e  i n i t , ’ u * a n t a t l o n ,  t h a  h a a d  a c c a l a r a t l o n  waa 
n o t  v a l i d .  X t l a  e a t l A a t e d  t h a t  t h a  HXC v a l u e  w o u ld  h a v e  
b e a n  r e l a t i v e l y  l o w .  ( f i x e  p h o t o  I S )

ATD P o e l t l o n  *1  -  ( r e a t r a l n a d ,  KB f r o n t ,  533am a a a t  
a p a c l n g )

D u r in g  t h a  c o l l l a l o n ,  t h a  b a r r l a r  I n  f r o n t  o f  t h l a  
duxxxy movad r e a r w a r d  a p p r o x im a t e l y  3 8 0 m  an d  u p w a r d .  T h l a  
w a a  d u e  t o  t h a  a h l f t  o f  t h a  b u a  b o d y  on  t h a  c h a a x i a .  Tha 
d u n n y  a l i d  a p p r o x im a t e l y  2 5 4 m  a l o n g  t h a  a a a t  c u a h l o n  b e f o r e  
b a l n g  p i v o t e d  a b o u t  t h e  l a p  b e l t ,  Tha  k n a a a  and h a a d  
c o n t a c t e d  t h a  b a r r i e r .  Tha h a a d  made c o n t a c t  w i t h  t h a  t o p  
r a a r  e d g e  o f  t h a  b a r r l a r  a t  a b o u t  a y e  l e v e l .  T h l a  r a a u l t a d  
i n  t h e  h a a d  b r i n g  r o t a t e d  r e a r w a r d  a p p r o x im a t e l y  9 0 *  t o  t h a  
t o r a o .  ( S e a  p h o t o  16 )

Tha  r a a u l t a n t  h e a d  a c c e l e r a t i o n  w a a  2 1 V . 6 g .  The 
HIC waa 6 4 9 ,  w a l l ' b e l o w  t h a  l i m i t  o f  1 0 0 0 .  Tha r a a u l t a n t  
c h a a t  a c c e l e r a t i o n  w a a  4 0 . 8 g ,  a l a o  w a l l  b e l o w  t h n  l i m i t  o f



ATP P o a l t l o n  >3 -  ( r e a t r e l n a d ,  LH c e n t r e ,  6 9 0 m  a a a t  
a p a c l n g )  __

Tha k n a a a  o f  t h a  d u m y  u d a  a l i g h t  o o a t a c t  w i t h  
t h a  a a a t  h a c k  I n  ( r o o t .  T h a  duaoay p i  to  t a d  a b o u t  t h a  a a a t  
b a i t  and  a t r u c k  l t a  h a a d  a t  a b o u t  t h a  f o r a h a a d  l e v e l ,  
a p p r o x im a t e l y  1 0 0 m  b e l o w  t h a  t o p  a d g a  o f  t h a  a a a t  b a c k .
Tha  h a a d  p l v o t a d  a l l g h t l y  t o  t h a  r a a r .  ( B e e  p h o t o  ( 7  a  8 )

Tha r a a u l t a n t  h e a d  a c c a l a r a t l o n  w a a  1 0 4 . 5 g .  Tha 
HIC waa ( 2 9  and  t h a  r a a u l t a n t  c h a a t - a c c a l a r a t l o n  w a a  2 8 . I g .

ATP P o a l t l o n  M  ( u n r e a t r e l n e d , RB c a n t r a ,  6 9 0 m  a a a t  
a p a c l n g )

Tha  d i u a y  a l l d  f o r w a r d  a n d  t h a  k n a a a  m ade c o n t a c t  
w i t h  a a a t  b a c k  I n  f r o o t .  T h i s  c o n t a c t  a p p a a r a d  t o  b a  a u f -  
f l c l a n t  t o  d l a l o d g a  t h a  a a a t  c u a h l o n  i r o n  t h a  a a a t  I n  
f r o n t .  Tha d u m y ' a  n a c k  o o a t a c t a d  t h a  t o p  o f  t h a  a o a t  
b a c k .  On r a b o u n d .  t h a  d u m y  a t r u c k  t h a  f r o n t  a d g a  o f  t h a  
a a a t  c u a h l o n  w i t h  t h a  a a a l l  o f  l t a  b a c k .  Z t  t h a n  r o t a t e d  
l n - b o a r d  a n d  a n d a d  up l a y i n g  I n  t h a  a l a l a .  ( 8 e a  p h o t o  19 )

Tha  r a a u l t a n t  h a a d  a c c a l a r a t l o n  w a a  4 1 . 5 g .  Tha 
BIC v a l u a  w a a  2 2 0 ,  and  t h a  r a a u l t a n t  c h a a t  a c c a l '  a t l o n  waa 
3 4 . 2 g .

u

Tha  d u m y  a l l d  f o r w a r d  on  t h a  a a a t .  Tha Q3SE& < and 
c h a a t  H d a  c o n t a c t  w i t h  t h a  a a a t  b a c k  I n  f r o n t .  Tha c h i n  
an d  n a c k  o f  t h a  d u m y  c o n t a c t e d  t h a  t o p  a d g a  o f  t h a  a a a t  
b a c k .  ( S e a  p h o t o  1 1 0  t  1 1 )

Tha  r a a u l t a n t  h a a d  a c c a l a r a t l o n  w a a  4 2 . ( g .  Tha 
HIC v a l u a  w a a  2 0 5  an d  t h a  r a a u l t a n t  c h a a t  a c c a l a r a t l o n  waa 
4 8 . 2 g .

ATP P o a l t l o n  1 6  -  ( r a a t r a l n e d ,  W! r e a r ,  (1C 
a p a c l n g )

T h l a  dua j ry  p l v o t a d  a b o u t  t h a  l a p  r a a t r a l n t .
N e i t h e r  t h a  k n a a a  n o r  t h a  c h a a t  c o n t a c t a d  t h a  a a a t  b a c k  I n  
f r o n t .  Tha h a a d ,  h o w e v e r ,  a i d e  f u l l  f a c i a l  c o n t a c t  w i t h  t h a  
a a a t  b a c k  a t a r t i n g  w i t h  t h a  f o r a h a a d  a t r i k i n g  t h a  r a a r  t o p  
a d g a  o f  t h a  a a a t  b a c k .  T h l a  r e a u l t e d  I n  t h a  h a a d  r o t a t i n g  
r e a r w a r d  a p p r o x l a a t a l y  7 5 *  I n  r e l a t i o n  t o  t h a  t o r e o .  ( S a a  
p h o t o  0 1 2  I  1 3 ) .

Tha r a a u l t a n t  h a a d  a c c a l a r a t l o n  w aa  1 3 6 . 5 g .  Tha 
HIC v a l u a  w aa  731  and  t h a  r a a u l t a n t  c h a a t  a c c e l e r a t i o n  w aa  
2 5 . Og.



©
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ATP P o a l t l o n s  | 7  6 IB  -  ( u n r e s t r a i n e d ,  LH c e n t r a ,  5 0 Brum
a a a t  a p a c l n g )  _

T h e ao  tw o  d ia am la e  w a r a  • y a a r  o l d  c h i l d  t y p e  an d  
w a r a  u n l n a t r u m e n t a d .  Tha w a r a  p l a c a d  I n  t h a  a a a t  a h e a d  o f  
ATP 1 3 .  Tha a a a t  a p a c l n g  w a s  a a  l o a t a l l e d  a t  t h e  f a c t o r y .

B o th  d t a a a l a a  a l l d  f o r w a r d  w i t h  t h a  k n a a a ,  c h a a t  
a n d  f a c i n g  m ak in g  c o n t a c t  w i t h  t h a  a a a t  b a c k .  Tha  dumm ies 
t e n d e d  t o  a t a n d  u p  a p r a a d l n g  t h a  f o r c e  o f  t h a  l a p a c t  o v e r '  
t h a  u p p a r  t o r a o .  T h e y  r e b o u n d e d  o n t o  t h a  a a a t  an d  e n d e d  up 
a l t t l n g  on  t h a  f r o n t  a d g a  o f  t h a  a a a t  c u a h l o n  
( a a a  p h o t o  1 1 4 ) .

Tha v a l u a a  f o r  h a a d  a c c a l a r a t l o n  a n d  c h e s t  
a c c e l a r a t l o a  w a r a  n o t  r e c o r d e d .  H ow e v e r ,  t h a  a f f e c t  o f  t h a  
l a p a c t  o n  t h a a a  tw o  dumm ies  d i d  n o t  a p p a a r  t o  b a  v a r y  
v i o l e n t .  Tha  d u v j a l a a  w a r a  r a t a l n a d  w i t h i n  t h a l r  a a a t l n g
c o a p a r tm e n t .

- 57 -

D u r in g  t h a  c o l l l a l o n ,  t h a  b u a  b o d y  a l l d  f o r w a r d  oo 
t h a  c h a a a l a  r a t l a  a p p r o x im a t e l y  7 7 5am . ( l e a  P h o t o  1 3 )  T h l a  
m o t i o n  u n d o u b t o d l y  e b a o r b e d  much o f  t h a  e n e r g y  o f  t h a  
c o l l l a l o n .  H ow e v e r ,  I n  d o i n g  a o ,  t h #  f r o n t  r i g h t  a i d e  d o o r  
w a a  r e n d e r e d  i n o p a r a b l a  f o r  e v a c u a t i o n  p u r p o a s  ( a a a  p h o t o
1 2 ) .  Tha  ho od  o f  t h a  v e h i c l e  p e n e t r a t e d  t h a  w l n d a h i e l d .
W ith  t h a  w l n d a h i e l d  e n c r o a c h i n g  f r om  t h a  f r o n t  and t h a  b o d y  
s l i d i n g  f o r w a r d ,  t h a  d r i v e r ' s  c om p a r tm e n t  w a a  a e v a r a l y  
c r u s h e d .  I t  l a  d o u b t f u l  i f  t h a  d r i v e r  w o u ld  h i v e  a u r v i v e d  
t h l a  c o l l l a l o n .

Tha  a p r l n g  w h i c h  h o l d #  t h a  r e l i e f  d l a c  a h u v  i n  t h a  
g e a o l l n e  f i l l e r  c a p  b e c am e  w adg ad  b e tw e e n  t h a  c a p  b o d y  and 
t h a  d l a c  d u r i n g  t h a  c o l l l a l o n  ( a a a  p h o t o  M S ) .  T h i a  
u n d o u b t e d l y  w ou ld  h a v e  r a a u l t e d  I n  a  m a j o r  f u e l  s p i l l  I f  t h a  
b u a  h a d  r o l l e d  o v e r .

Tha f o r c e  o f  t h a  c o l l i s i o n  a l a o  c a u s e d  b o t h  r e a r  
l e a f  s p r i n g s  t o  b r e a k  i n  t h a  a r e a  o f  t h a  f r o n t  s p r i n g  a y a .  
Tha r a a r  em e r g e n c y  d o o r  a n d  b o t h  a i d e  em e r g e n c y  w in dow s  w a r a  
o p e r a b l e  a f t e r  t h e  c r a s h .  A l l  o f  t h s  a i d e  w indow * r em a in e d  
I n t a c t .  T h e r e  w a r a  no  j o i n t  s e p a r a t i o n s  In  t h s  b ua  b o d y .
Tha  I n t e g r i t y  o f  t h a  p a s a a n g a r  c om p a r tm e n t  w aa  m a i n t a i n e d .

General Comments



2. Campwaqoc Bua

A c o p y  o f  t h *  A r v l n / C a l a p a n  t e s t  r e p o r t ,  i n c l u d i n g  
d a t e  t r a c e * ,  l e  c o n t a i n e d  l a  A p p e n d i x  r.

ATD P o s i t i o n  f l l  -  t r e s t r a i n e d , L a  f r o n t ,  5 3 3 m  a a a t  
a p a c l n g )

T h *  dua a iy  a l l d  f o r w a r d  o o  t h a  a a a t  a p p r o x im a t e l y  
2 5 4 m  b e  f o r a  p i v o t i n g  a b o u t  t h *  l a p  b a i t .  T h *  k n a a a  m ad *  
c o n t a c t  w i t h  t h *  r a a t r a l n l n g  b a r r l a r .  T h *  p i v o t i n g  t o r a o  
a t r u c k  l t a  f o r a h a a d  on  t h a  t o p  r a a r  e d g e  o f  t h *  r a a t r a l n l n g  
b a r r l a r .  T h *  h a a d  w a a ' r o t a t e d  a p p r o x im a t e l y  4 5 *  r e a r w a r d  i n  
r e l a t i o n  t o  t h a  t o r a o .  ( B a a  p h o t o *  1 1 7 ,  2 0  4  2 1 ) .

T h *  r a a u l t a n t  h e a d  a c c e l e r a t i o n  w a a  4 2 1 . 2 g .  T h l a  
r e a u l t a d  I n  a  HIC v a l u a  o f  2 0 1 4 ,  and  a  r a a u l t a n t  c h e s t  
a c c a l a r a t l o n  o f  3 2 . 5 g .

Tha  c o n t a c t  o f  t h *  d u m y ' a  k n a a a  a n d  h a a d  w i t h  t h *  
b a r r i e r  c a u s e d  t h a  l a g  a c r a w a  w h i c h  s e c u r e d  t h *  b a r r l a r  l a g  
t o  t h a  f l o o r ,  t o  s t a r t  w i t h d r a w i n g  f r om  t h a  f l o o r .

ATD P o s i t i o n  42 -  ( u n r e s t r a i n e d ,  AH f r o n t ,  S J ln x i  s a a t  
a p a c l n g )  —

T h l a  d u m y  a l l d  f o r w a r d  and  t h *  k n e a a  and h a a d  
c o n t a c t e d  t h *  r a a t r a l n l n g  b a r r l a r .  T h *  f o r e *  o f  t h l a  
c o n t a c t  c a u s e d  t h *  l a g  s c r e w s  Which  h o l d  t h a  l a g  o f  t h *  
b a r r i e r  t o  t h *  f l o o r  t o  w i t h d r a w .  T h *  a l a l *  a i d #  p a r t  o f  
t h *  b a r r l a r  w aa  d a f l a c t a d  t o w a r d  t h *  o u t b o a r d  a i d *  o f  t h a  
b u a .  T h *  d u m y  c o n t i n u e d  i t a  f o r w a r d  n o t i o n  u n t i l  l t a  h a ad  
c o n t a c t e d  t h e  d a a h .  Tha d u m y  t h a n  r o t a t e d  t o  an  u p a l d *  
down p o a l t l o n  an d  e n d e d  u p  m a t i n g  on  t h e  d o o r  o p e r a t i n g  
■ e c h a n i a a  ( a a a  p h o t o  I B ,  2 1  I  2 2 ) .

T h *  r a a u l t a n t  h a a d  a c c a l a r a t l o n  waa 3 0 7 . 3 g .  Th* 
c a l c u l a t e d  HIC v a l u e  waa 3 4 9  and  t h e  r a a u l t a n t  c h e a t  
a c c a l a r a t l o n  w a a  2 1 . l g .

ATD P o s i t i o n  13  -  ( r e s t r a i n e d ,  Lfl c e n t r a ,  680am s e a t  
a p a c l n g )

T h i a  d u m y  a l l d  f o r w a r d  a p p r o x im a t e l y  2 5 4 m  b e f o r e  
p i v o t i n g  a b o u t  t h *  a a a t  b e l t .  T h *  k n a a a  m ad* c o n t a c t  w i t h  
t h *  s a a t  b a c k  In  ^ r o n t .  T h *  u p p e r  t o r a o  p i v o t e d  a b o u t  t h *  
l a p  b a i t ,  c a u s i n g  t h a  h a a d  t o  c o n t a c t  t h a  a a a t  b a c k  
a p p r o x im a t e l y  2 5 0 m  d ow n . f r om  t h *  t o p .  T h *  f a c e  o f  t h *  
d u m y  b e c am e  b u r i e d  i n  t h *  s a a t  b a c k  a a  t h *  h e a d  r o t a t e d  
r e a r w a r d ,  ( a a *  p h o t o  11 7  4 2 3 ) .  T h *  h a a d  waa r o t a t e d  
r e a r w a r d  a p p r o x im a t e l y  9 0 *  w i t h  r a a p a c t  t o  t h *  t o r a o .



The  r e s u l t a n t  h a a d  a c c a l a r a t l o n  w aa  1 8 1 . ( 9 .  Tha 
HXC v a l u a  w a a  2 1 * 5 .  o n a  o f  t h a  h i g h e s t  v a l u a a  r e c o r d e d  and 
■ o r a  t h a n  d o u b l a  t h a  l l a l t  o f  1 0 0 0 .  Tha r a a u l t a n t  c h a a t  
a c c a l a r a t l o n  w a a  3 2 . 2 g .

ATP P o J l t l o o  4 4  -  ( u n r a a t r a l n a d ,  R .B .  c e n t r a ,  68 S o e  a a a t  
• p a c i n g )

T h l a  duamy a l l d  f o r w a r d  on  t h a  a a a t  c u a h l o n .  Whan 
t h a  k n a a a  c o n t a c t a d  t h a  a a a t  b a c k ,  t h a  dumey p l v o t a d  a b o u t  
t h a  h l p a  s a l  mada h a a d  o o n t a c t  a t  a b o u t  a y a  l a v a l  w i t h  t h e  
t o p  r a a r  a d g a  o f  t h a  a a a t  b a c k .  F i n a l  h a a d  c o n t a c t  w aa  I r o n  
t h a  n o a e  t o  t h a  c h i n .  Tha d u m y  t h e n  e t o o d  u p .  W h i l e  I t  
waa r e b o u n d i n g ,  i n  a  n e a r  v e r t i c a l  p o a l t l o n ,  l t a  h a a d  B ad e  
c o n t a c t  w i t h  . t h e  a i d a w a l l  o f  t h a  r a l a a d  r o o f  p o r t i o n  o f  t h a  
v a n .  Tha  d u s t y  r e b o u n d e d  o n t o  l t a  a a a t  an d  l a i d  down t o w a r d  
t h a  a l a l a  ( a a a  p h o t o  1 1 8 ,  1 9  a  2 1 ) .

T h e  r a a u l t a n t  h a a d  a c c a l a r a t l o n  waa 1 9 9 . 0 g .  T h l a  
n o t i o n  r a a u l t a d  i n  a  HIC v a l u a  o f  9 4 8 .  Tha r a a u l t a n t  c h a a t  
a c c e l e r a t i o n  w a a  4 2 . Og . '

ATD Pos it ion  15 -  ( raa t ra ln cd , L .B . r a a r ,  615m aaat 
apaclng) __

T h l a  d u a n y  p l v o t a d  a b o u t  t h a  l a p  b a i t .  Tha 55 Kg 
b a l l a a t ,  w h i c h  w aa  a a c u r e d  t o  t h a  a a a t  f r a n a  i n  f r o n t  o f  
t h i a  d u m y  p o a l t l o n ,  waa a u f f l c l a n t  t o  c a u a a  t h a  t h r e e  l a g  
a c r a w a  h o l d i n g  t h a  r a a r  v a s t  l a g  t o  t h a  f l o o r  t o  w i t h d r a w  
and t o  c a u a a  t h a  a a a t  b a c k  t o  d e f l e c t  f o r w a r d  ( a a a  p h o t o  
1 4 9 ) .  The d u m y  p l v o t o d  a b o u t  t h a  l a p  b a i t  b u t  b e c a u a a  o f  
t h e  a a a t  b a c k  d a f l a c t l o n ,  d i d  n o t  c o n t a c t  t h e  a a a t  b a c k ,  i t  
d i d  p i v o t  en o u g h  t o  make h a a d  c o n t a c t  w i t h  l t a  own l o w e r  
l a g a  a t  12S  a l l l l a e c o n d a .  (C aa  p h o t o a  1 1 7 ,  2 5  A 2 6 )

Th e  r a a u l t a n t  h e a d  a c c e l e r a t i o n  w a a  1 3 2 . l g .  Tha 
c a l c u l a t e d  HIC v a l u a  w aa  1 7 1 1 .  T h l a ,  h o w e v e r ,  l a  an  
u n r e a l l a t i c  v a l u a  a l n c a  c o n t a c t  waa made w i t h  t h a  d un a y  l a g a  
o n l y .  Tha  r a a u l t a n t  c h a a t  a c c a l a r a t l o n  w a a  3 7 . 5 g .

ATD P o a l t l o n  16 -  ( u n r a a t r a l n a d ,  R .H . r a a r ,  6 1 S a n  a a a t  
a p a c l n g )

T h l a  d u a n y  a l l d  f o r w a r d  and  made k n a a  and f u l l  
f a c i a l  c o n t a c t  a p p r o x l e a t a l y  7 5 - 1 0 0 *m  b e l o w  t h a  t o p  o f  t h a  
a a a t  b a c k .  T h a  f o r c e  o f  t h a  k n a a a  c a u a a d  t h a  a l a l a  a i d e  
a a a t  l a g  t o  b r e a k  w h e r e  i t  j o l n a  t h a  f l o o r  m o un t in g  f o o t  
( a a a  p h o t o  1 4 8 ) .  T h l a  c a u i e d  t h a  a a a t  b a c k  t o  b a  r o t a t e d  
o u t b o a r d .  Aa a  r a a u l t  t h a  d u m y  waa r o t a t e d  t o  t h a  r i g h t
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end  r e b o u n d e d  i n t o  t h e  c e n t r a  a l a l a  ( a a a  p h o t o  1 1 9 ,  2 S ,
26  k 2 7 )  _

Tha r a a u l t a n t  h a a d  a c c a l a r a t l o n  waa 1 9 5 .Og. Tha 
c a l c u l a t e d  HIC v a l u a  w a a  6 0 7  and  t h e  r a a u l t a n t  c h a a t  
a c c a l a r a t l o n  v a a  24 . 1( 9 . -

G e n e r a l  Coom sn ta

D u r i n g  t h e  l a p a c t ,  t h a  l e f t  f r o n t  a i d a  w indow  and 
l a f t  r a a r  a i d e  w in dow  a h a t t a r a d .  A t j r e a e n d o u e  a a o u n t  o f  
b r o k e n  g l a a a  v a a  h u r l e d  a b o u t  a a  a  r e a u l t  o f  t h l a .  Tha 
d r l v a r a  d o o r  v a a  n o t  o p e r a b l e  a f t e r  t h a  c o l l l a l o n  b u t  t h a  
p a a a a n g a r  a i d e  d o o r  w a a .  Tha  r a a r  em e r g e n c y  d o o r  v a a  
o p e r a b l e  a f t e r  t h a  c o l l l a l o n .  T h a r a  w a a  no  e v i d e n c e  o f  f u e l  
a p l l l a g a .

3 . TBOWAI HgtlTOOl I  HO«

A c o p y  o f  t h a  A r v l n / C a l a p a n  t e a t  r e p o r t ,  i n c l u d i n g  
d a t a  t r a c a a ,  l a  c o n t a i n e d  i n  A p p e n d i x  0 .

ATD P o a l t l o n  ( 1  -  ( r e s t r a i n e d ,  L .H .  f r o n t ,  53 Jnm a a a t  
a p a c l n g )

Tha d u m y  a l l d  f o r w a r d  a p p r o x l n a t e l y  254nm b e f o r e  
p i v o t i n g  a b o u t  t h a  l a p  b e l t .  Tha  k n a a a  a a d a  c o n t a c t  w i t h  
t h a  b a r r l a r .  Tha f o r a h a a d  c o n t a c t e d  t h a  t o p  r a a r  a d g a  o f

t h a  b a r r l a r  w h i c h  c a u a a d  t h a  h a a d  t o  r o t a t a  r e a r v a r T ^  
a p p r o x l n a t a l y  9 0 *  I n  r e l a t i o n  t o  t h a  t o r s o .  Tha y ' e  
s h o u l d e r s  a l a o  made c o n t a c t  w i t h  t h a  r . r r l a r .  ( a a a  p h o to  
132  k 3 6 ) .  '

Tha r a a u l t a n t  h a a d  a c c a l a r a t l o n  w aa  3 2 2 . l g .  Tha 
HIC v a l u a  w a s  2 5 0 5 ,  t h e  h i g h e s t  r e c o r d e d  d u r i n g  t h l a  p r o g r a n  
and  a o r a  t h a n  2<i t i a a s  t h a  l l a l t  o f  1 0 0 0 .  Tha r a a u l t a n t  
c h e a t  a c c a l a r a t l o n  waa 4 0 . l g .

ATD P o s i t i o n  1 2  -  ( u n r a a t r a l n a d ,  R .H . f r o n t ,  S 33n a  a a a t  
a p a c l n g )

T h l a  d u m y  a l l d  f o r w a r d  d u r i n g  t h a  l a p a c t .  Tha 
k n a a a ,  c h a a t  and  h a a d  a a d a  c o n t a c t  w i t h  t h a  b a r r l a r .  Haad 
c o n t a c t  o c c u r r e d  a t  a b o u t  n o e e  l e v e l  w i t h  t h a  u p p e r  r e a r  
e d g e  o f  t h a  b a r r l a r .  Tha  s e a t  c u s h i o n  b e c am e  d i s l o d g e d  a s  a 
r e s u l t  o f  k n e e  l o a d a  l a p o s e d  b y  t h a  d u m y  b e h in d  p o s i t i o n  

A s  a  r e s u l t ,  upon r e b o u n d ,  t h a  d u m y  e n d ed  up l a y i n g  
p a r t i a l l y  I n  t h a  a l a l a  ( s e e  p h o t o  13 3  k  3 7 ) .

Tha  r a a u l t a n t  h a a d  a c c a l a r a t l o n  waa 2 2 3 . l g .  Tha 
n iC  v a l u a  w aa  8 9 3 *  and  t h a  r a a u l t a n t  c h e s t  a c c a l a r a t l o n  was
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ATD P o a l t l o n  n  -  ( r e s t r a i n e d ,  L . S .  c e n t r o ,  ( 9 0 n  a a a t  
a p a c l n g )  __

T h l a  dummy p l v o t a d  a b o u t  t h a  a a a t  b a i t  a l t a r  
s l i d i n g  s l i g h t l y  on  t h a  a a a t .  T h a  k n a a a  made m in im a l  
c o n t a c t  w i t h  t h a  a a a t  b a c k .  Tha h a a d  u d a  l u l l  f a c e  c o n t a c t  
w i t h  t h a  a a a t  b a c k  s t a r t i n g  w i t h  f o r e h e a d  c o n t a c t  
a p p r o a U a t a l y  100am b a l o w  t h a  t o p  a d g a  o f  t h a  a a a t  b a c k .
T h l a  r a a u l t a d  I n  t h a  h a a d  r o t a t i n g  r a a r v a r d  a p p r o x im a t e l y  
6 0 *  w i t h  r a a p a c t  t o  t h a  t o r a o .  ( l e a  p h o t o  13 2  t  38 )

•
Tha  r a a u l t a n t  h a a d  a c c a l a r a t l o n  w aa  1 2 5 . 3 g .  Tha 

c a l c u l a t e d  HIC v a l u a  waa 1 1 4 4  and t h a  r a a u l t a n t  c h a a t  
a c c a l a r a t l o n  w aa  3 8 . 2 g .

ATD P o a l t l o n  44  -  ( u n r a a t r a l n a d .  AH c e n t r e  tSOnaa a a a t  
a p a c l n g

T h l a  d u a a y  a l l d  f o i w a r d  an d  c o n t a c t e d  t h a  a a a t  
b a c k  w i t h  l t a  k n a a a ,  c h e a t  a n d  h a a d .  Tha h a a d  c o n t a c t e d  th a  
t o p  o f  t h a  a a a t  b a c k  w i t h  l t a  mouth and  c h i n .  ( S e e  p h o t o  
133 t  3 f ) .  Tha f o r c e  o f  t h e  k n a a a  c a u a e d  t h a  a a a t  c u a h l o n  
on t h a  a a a t  I n  f r o n t  t o  b e c om e  d l a l o d g a d .  Tha d u r o y  
r e b o u n d e d  and  a a t  down on t h e  a a a t .

Tha r a a u l t a n t  h a a d  a c c e l e r a t i o n  w aa  l l < . 2 g .  Tha 
c a l c u l a t e d  BXC v a l u a  waa 741 and t h a  r a a u l t a n t  c h e a t  
a c c a l a r a t l o n  w aa  5 9 . 8 g .

ATD P o a l t l o n  45  -  ( r a a t r a l n a d ,  L .H .  r a a r ,  t lO m a  a a a t  
a p a c l n g )

T h l a  d u a n y  a l l d  a p p r o x im a t e l y  I50nm a l o n g  t h a  a a a t  
b e f o r e  p i v o t i n g  a b o u t  t h a  l a p  b a i t .  Tha k n a a a  d i d  n o t  
c o n t a c t  t h a  a a a t  b a c k .  Tha  h a a d  c o n t a c t e d  t h a  a a a t  b a c k  and 
r o t a t e d  r e a r w a r d  i n  a x c a a a  o f  9 0 * ,  r e l a t i v e  t o  t h a  t o r a o .
Tha f o r a h a a d  made I n i t i a l  c o n t a c t  w i t h  t h a  r a a r  t o p  o d g e  o f  
t h a  a a a t  b a c k .  Aa t h a  h a a d  r o t a t a d ,  t h e  dummy's f a c e  
c o n t a c t e d  t h a  a a a t  b a c k .  D u r in g  t h a  h a a d  c o n t a c t  p h a a a ,  t h a  
a a a t  b a c k  a t a r t a d  t o  r e b o u n d  r e a r w a r d .  T h i a  r e b o u n d  p u t  
c o m p r e a a l v e  f o r c a a  on  t h a  a l r e a d y  s e v e r e l y  b a n t  n a c k  o f  t h a  
dummy. ( l a a  p h o t o a  1 3 4  I  4 0 ) .

I

The r a a u l t a n t  h a a d  a c c a l a r a t l o n  waa 1 7 9 . 8 g .  Tha 
c a l c u l a t e d  HIC v a l u a  w aa  1 1 7 3 ,  and t h a  r a a u l t a n t  c h a a t  
a c c e l e r a t i o n  w aa  4 2 . 4 g .
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ATD P o a l t l o n  ( 6  -  ( u n r a a t r a l n a d ,  * . n .  r a a r ,  6 1 0 m  a a a t  
a p a c l n g )  —

Tha i a t a r l o r  c am e r a  u a a d  t o  r e c o r d  t h a  d y n am i c s  o f  
t h l a  dummy d i d  n o t  f u n c t i o n  d u r i n g  t h l a  t o a t .  H ow ev e r ,  t h a  
c a a a r a a  w h i c h  r e c o r d e d  t h a  v a h l c l a  n o t i o n  d i d  p r o v l d a  b o m  
d a t a l l a  o f  t h a  d o a a y  m o v em en t .

T h l a  dUBay a l l d  f o r w a r d  a n d  c o n t a c t e d  t h a  a a a t  
b a c k  w i t h  l t a  k n a a a ,  h a r d  e n o u g h  t o  d e f o rm  t h a  l o w a r  p o r t i o n  
o f  t h a  a a a t  b a c k .  T h a  d i a o v  t h a n  p l v b t e d  a b o u t  t h a  h l p a  and 
a t r u c k  l t a  l o w a r  f a c a  o n  t h a  t o p  a d g a  o f  t h a  a a a t  b a c k  ( a a a  
p h o t o  t i l l  4 1 ) .

Tha r a a u l t a n t  h a a d  a c c a l a r a t l o n  w a a  * 7 . 7 g .  T h a  
c a l c u l a t a d  HIC v a l u a  w a a  4 9 4 ,  a n d  t h a  r a a u l t a n t  c h a a t  
a c c a l a r a t l o n  w a a  4 4 . 9 g .

GEWERAL C O t f t p m

A SO th p a r c a n t l l a ,  u n l n e t r u m e n t e d ,  a d u l t  m a l e  t a a t  
dummy w a a  I n a t a l l a d  I n  t h e  d r l v a r a  a a a t .  Xt waa r a a t r a l n a d  
I n  p l a c a  w i t h  t h a  t y p a  XX* a a a t  b a i t  a u p p l l e d  w i t h  t h a

4 A t y p e  XI a a a t  b a i t  l a  a  c o m b i n a t i o n  p e l v i c  an d  u p p p r  t o r a o  r a a t r a l n t  a s s e m b l y .

v a h l c l a  c h a a a l a .  D u r in g  t h a  c o l l l a l o n ,  t h a  a t a a r ^ ^ ^ i h a a l  
w aa  d l a p l a c a d  v e r t i c a l l y  u p w a r d .  T h a  h a a d  o f  t h a  d r l v a r  
p i v o t e d  downward  and  a t r u c k  t h a  c e n t r a  o f  t h a  a t a a r l n g  
w h e a l .  Tha  f n a u r a  o f  t h a  d u a n y  b e c am e  jea rned  u n d e r  t h a  d a ah  
p a n e l ,  i t  l a  j u d g e d  t h a t  t h e  d r l v a r  w o u ld  h a v a  e u f f e r e d
s e r i o u s  I n j u r y  o r  d e a t h ,  ( l e a  p h o t o e  ( 4 3  6 4 4 ) .

D u r in g  t h a  c o l l l a l o n ,  t h a  b u a  b o d y  a h l f t e d  
a p p r o x im a t e l y  3G lam a l o n g  t h a  c h a a a l a  r a l l a  ( a a a  p h o t o  
( 3 1 ) .  Tha  w in dow  I n  t h a  d r i v e r ' s  d o o r  waa c r a c k e d  b u t  t h e  
d o o r  w a a  o p a r e b l a .

The r i g h t  h a n d  f r o n t  e n t r y  d o o r  f l o w  o p en  e a r l y  In
t h a  c r a a h  e v e n t .  X t w aa  o p e n  a t  t h a  c o n c l u a l o n  and  c o u l d
h g v a  b e a n  u a a d  f o r  e v a c u a t i o n  p u r p o s e s .  Tha a i d e  em e r g e n c y  
w indow  a x i t a  an d  r a a r  a u a r g a n c y  d o o r  r em a in e d  o p a r e b l a  a f t e r  
t h a  c o l l l a l o n .  T h a r a  v a r a  n o  b o d y  j o i n t  a e p a r a t l o n a .

T h l a  p a r t i c u l a r  v e h i c l e  d e a l g n  h a a  t h e  f u e l  t a n k  
e e c u r e d  t o  t h a  c h a a a l a  and  t h e  f i l l e r  c a p  and  n e c k  a a c u r a d  
t o  t h e  b o d y .  T h a r a  l a  a  a b o r t  l e n g t h  o f  r u b b e r  h o a a  w h ich  
c o n n a c t a  t h a  tw o .  When t h a  b o d y  a h l f t a d  f o r w a r d ,  t h l a  
r u b b e r  h o a e  b e c am e  a a p a r a t e d  f r om  t h e  f u e l  t a n k  ( a a a  p h o to  
( 4 6 ) .  T h a  f u e l  t a n k  w aa  t h u a  o p e n  t o  t h a  k tm o a p h e r e  and a  
a e r l o u a  l e a k  w o u ld  h a v a  o c c u r r e d  I f  t h a  v e h i c l e  h a d  t i p p e d  
o r  r o l l e d .
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The h i g h e s t  HIC v a l u a  r e c o r d e d  v a a  a t  ATD p o a l t l o n  
H i  b e h i n d  t h a  d r l v a r .  T h a  b u a  b o d y  b e c om e s  w i d e r  b e h i n d  
t h a  d r l v a r  a n d  t h a r a  l a  a  k o l k h e s d  a p p r o x im a t e l y  t w e l v e  
I n c h e s  v i d e  b e t v e a a  t h a  b o d y  a a d  t h a  c h a a a l a  c a b .  T h e  
r a a t r a l n l n g  b a r r i e r ,  w h i c h  l a  l n a t a l l a d  a h e a d  o f  t h a  f l r a t  
row  o f  a a a t ,  l a  b e h i n d  t h l a  b u l k h e a d  a t  t h a  d r i v e r ' s  a i d e .  
D u r in g  t h a  o o l l l e l o a ,  t h i s  b u l k h e a d  a c t e d  a a  a  r i g i d  s u r f a c e  
t o  p r e v e n t  t h a  b a r r l a r  f r om  d e f l e c t i n g  f o r w a r d  an d  a b s o r b i n g  
t h a  a n a r g y  I t  w a s  d a a l g n e d  t o  a b a o r b .  T h l a  r i g i d  b u l k h e a d  
p r o b a b l y  c o n t r i b u t e d  t o  t h e  h i g h  BXC v a l u e  c a l c u l a t e d  f o r  
d u m y  I I .

C O K U M I O M

Th e  p a s s i v e  o c c u p a n t  r e e t r a l n t  s y s t e m  ( c o m p a r tm e n t a l -  
l a a t l o n )  r e q u i r e d  b y  CHVfB * 1 2  a l n c e  1 * 8 0  f u n c t i o n *  a a  
i n t e n d e d  d u r i n g  f r o o t a l  lm p a c t a  a n d  p r o v i d e s  e x c a l l a n t  
p r o t a c t l o n  f o r  o c c u p a n t s .

T h e  u s e  o f  n t y p e  X e a s t  b e l t  e y e t e m  I n  a n y  c u r r a n t  
d e e l g n  o f  a c h o o l  b u a  M y  r a e u l t  I n  m o r e  e e v e r e  h a a d  an d  
n o c k  I n j u r i e s  f o r  a  b o l t e d  o c c u p a n t  t h a n  a n  u n b e l t s d  
o n a ,  I n  n a a v a r a  f r o n t a l  c o l l l a l o n .

Th e  u e e  o f  l a g  a c r a w a  t o  a t t a c h  s a a t a / b a r r l a r a  t o  t h a  
b u a  f l o o r  a h o u l d  b a  a i a m l n a d .

Tha  b o d y  s h i f t  a l o n g  t h e  c h a e a l e  d u r i n g  a  f r o n t a l  c o l ­
l l a l o n  p r a a a n t a  a  U f a  t h r ' t t e n l n g  h a a a r d  t o  t h a  bua  
d r l v a r .

Tha b o d y _ j o i n t  s t r e n g t h  r e g u l a t i o n  (CHV88 2 2 1 )  l e  
a d e q u a t e  t o  p r e v e n t  J o i n t  a s p i r a t i o n  i n  a  s c h o o l  b u s  
w i t h  a  OWtfc )  4 5 0 0  k g  d u r i n g  a  f r o n t a l  c o l l i s i o n .

Tha w in dow  r e t e n t i o n  r e g u l a t i o n  (CHVt l 2 1 7 )  s h o u l d  b e  
r e v i e w e d  t o  d e t e r m i n e  i f  a  minimum f o r e s  a h o u l d  b a  
a p p l i e d  t o  t h a  w in dow s  b e f o r e  t h e y  a r e  p e r m i t t e d  t o  
s h a t t e r  o r  b e c om e  d i s l o d g e d  f r om  t h e i r  f r a m e .



T h *  f a a u r  l o a d a  M i i u r t d  oo  ATD 4 , 5  a n d  • w a r *  w a l l  
b e l o w  t h a  H a l t  o f  3 5 0 0  l b a .  __

T h a r #  a r a  f e w  a t a t l a t l c e  a v a l l a b l a  c o o c a m l n g  a c h o o l  
b u a  a c c i d e n t * .  F u r t h e r .  c o l l a c t l o a  an d  a n a l y a l a  o f  a u ch  
d a t a  a h o u l d  b *  p u r a u a d .  I n  p a r t i c u l a r ,  t h #  d i r e c t i o n  
o f  l a p a c t  w i t h  t h a  b u a  and  t h *  t y p e  o f  i n j u r l a a  
e n c o u n t e r e d  a h o u l d  b a  d o c u a a n t a d  n o r a  f u l l y .



Q u e s t io n s  R a i s e d  About I n s t a l l i n g  S e a t '  3 e l t s  
Fo r  P u p i l  P a s s e n g e r s . i n  S ch o o l  B u s e s

E n g i n e e r i n g  , ■ . . .
* . , V .* . . J ‘  • ;•  ’  ,*

1 .  What i s  t h e  b e s t  way  t o  an cho r  t h e  s e a t  b e l t s  t o  t h e  S e a t s ?
2 .  How many an ch o r s  s h o u l d  be  i n s t a l l e d  i n  e ach  s e a t ?
3 .  What b u c k l e  i s  b e s t  f o r  c h i l d r e n ,  t h e  b u t t o n  o r  l e v e r  r e l e a s e ?

4 .  How lo n g  i s  b e l t  l i f e  o r  wha t  i s  t h e  r e p l a c e m e n t  p e r i o d ?

5 .  Are b u c k l e s  d e s i g n e d  t o  e l i m i n a t e  t i n y  f i n g e r s  f r om  b e i n g  c a u g h t ?
6 .  Are b e l t s  d e s i g n e d  f o r  e a s y  c l e a n i n g  and r em ova l?

7 .  S h o u ld  p r e - A p r i l  1 ,  1 9 7 7  b u s e s  be  r e t r o f i t t e d  f o r  b e l t s ?
8 .  What e v i d e n c e  e x i s t s  t o  i n d i c a t e  t h a t  a c h i l d  w ou ld  n o t  be  i n j u r e d  when h i s  

uppe r  body p i v o t s  abou t  t h e  b e l t  and s t r i k e s  t h e  s e a t  ahead?
9 .  What i s  t h e  c o s t  b e n e f i t  r a t i o  f o r  a d d i n g  s e a t b e l t s ?

1 0 .  Would t h e  i n s t a l l a t i o n  o f  s e a t b e l t  p l a c e  an o b l i g a t i o n  upon t h e  S c h o o l s  to  

p r o v i d e  g r a b - b a r s  o v e rh e ad  o r  s t r a p s  f o r  t h e  1 , 2 8 0 , 0 0 0  c h i l d r e n  who s t a n d  
d u r i n g  t h e i r  r i d e  to  s c h o o l  each  day?

Human

1 .  How can t h e  d r i v e r  b e  a s s u r e d  a l l  b e l t s  a r e  f a s t e n e d  p r o p e r l y ?
2 .  What p o l i c y  s h o u l d  be f o l l o w e d  c o n c e r n i n g  m anda to ry  u s e  o f  b e l t s ?
3 .  What can be done abou t  v a n d a l i s m  w h ic h  makes b e l t s  u n u s a b l e ?

4 .  What i s  t h e  p o t e n t i a l  f o r  u s i n g  t h e  b u c k l e  a s  a weapon?
5 .  Which b e l t s  s h o u l d  two h i g h  s c h o o l  s t u d e n t s  u s e  i n  a s e a t  equ ip p ed  w i t h  t h r e e  b e l t s ?
6 .  I n  t h e  e v e n t  o f  f i r e  wh a t  e f f e c t  w ou ld  s e a t  b e l t s  h a v e  i n  c r e a t i n g  p a n i c  among 

s m a l l  c h i l d r e n ?

7 .  I n  t h e  e v e n t  o f  a r o l l o v e r  a c c i d e n t  how s e r i o u s  a r e  t h e  h a z a r d s  t o  c h i l d r e n  h a n g i n g  
u p s i d e  down from t h e i r  b e l t s ?

8 .  Under wha t  c i r c u m s t a n c e s  a r e  a d u l t  m o n i t o r s  n e c e s s a r y  t o  s e e  t h a t  s e a t b e l t s  a r e

•
u s e d  p r o p e r l y ?

9 .  What i s s u e s  r e g a r d i n g  l i a b i l i t y  h av e  been  i d e n t i f i e d ?
1 0 .  What i s  t h e  c o s t  o f  i n s u r i n g  a s c h o o l  bus  e q u i p p ed  w i t h  s e a t b e l t s  f o r  p u p i l  

p a s s e n g e r s ?  Which compan ie s  o f f e r  s u c h  i n s u r a n c e ?
1 1 .  B e c a u s e  o f  t h e  s e a t  s p a c i n g ,  p a s s e n g e r s  c a n n o t  c l im b  o v e r  e ach  o t h e r  and f a s t e n e d  

b e l t s  wou ld  no t  p e rm i t  a s e a t e d  p a s s e n g e r  to  s l i d e  t o  t h e  o u tbo a rd  s e a t .  How 
much d i s r u p t i o n  and d e l a y  wou ld  t h i s  c a u s e  d u r i n g  t h e  l o a d i n g  o p e r a t i o n ?  What 
p o t e n t i a l  wou ld  t h i s  d e l a y  h a v e ' f o r  a c c i d e n t s ?

1 2 .  What c a u t i o n s  does t h e  m ed i c a l  p r o f e s s i o n  m en t ion  w i t h  r e s p e c t  t o  p o s s i b l e  
i n j u r i e s  t o  K - 4 t h  g r ad e  c h i l d r e n  due t o  i m p r o p e r l y  f a s t e n e d  s e a t b e l t s ?

1 3 .  Does " h o r s e p l a y "  w i t h  s e a t b e l t s  p r o v i d e  any o p p o r t u n i t i e s  f o r  p o s s i b l e  i n j u r y  
t o  p u p i l  p a s s e n g e r s ?

1 4 .  What e v i d e n c e  e x i s t s  t h a t  t h e  p u b l i c ,  t h e  s c h o o l  b u s  d r i v e r s ,  t h e  S t a t e  D i r e c t o r  
o f  T r a n s p o r t a t i o n  wou ld  s u p p o r t  t h e  r e q u i r e m e n t  f o r  s e a t b e l t s ?

P r e p a r e d  1 1 / 2 / 7 7  
D av id  H. S o u l e
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RESOLUTIONS

S P E C IA L  R E SO LU T IO N  B Y  T H E  D ELEG A TES OF TH E  TEN TH  
NAT IONAL CO N FEREN C E  ON SCHO OL TRAN SPORTAT IO N

Whereas, the nation's greatest resource is children and their safety is a 
high public p rio rity ; and

Whereas, the transportation o f children in certified school buses is recog­
nized as the safest mode o f passenger transportation available on the 
highways today; and

Whereas, behavioral research conducted by public and private agencies has 
indicated that passive restra in t systems may o ffe r more passenger p ro­
tection fo r children who are not immediately supervised by adults; and

Whereas, research conducted by the United States government resulted in 
radically improved construction design and seating systems fo r collision 
protection and passive restra in t systems fo r passenger protection in 
school buses manufactured a fte r April I ,  1977; and

Whereas, extensive research conducted by the United States and Canadian 
governments, and other public and private agencies have yielded nega­
tive conclusions on the safety o f seat belts installed in school buses, 
therefore, be it resolved
1. That local, state and federal governments and the general public recog­

nize and a ffirm  the outstanding safety record o f school buses; and
2. That local, state and federal governments and the general public rec­

ognize the passive restra in t system  in school buses manufactured after 
April 1, 1977, has been proven to be a more effective passenger p ro ­
tection system  in school buses than the protection provided by seat 
belts; and

3. That local, state and federal governments discourage the mandatory 
installation and use o f seat belts in school buses until such time that 
extensive and scientific research proves them to be more effective in in­
ju ry  prevention than the existing passive restra in t systems; and

4. That local, state and federal governments and interested organizations 
conduct sound, comprehensive testing on current occupant protection 
systems in school buses and determine i f  the passive restraint system 
currently mandated in school buses can be fu rther improved to in­
crease the safety o f passengers: and

5. That a ll states are encouraged to accelerate the replacement o f school 
buses manufactured p rio r to April 1, 1977; and

6. That a copy o f this resolution be transm itted to the President o f the 
United States, and to the leadership o f the United States Congress and 
the governors o f ee h state.
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Should School 
Carry Seatbelts?

I f  s i x  s e a t  b e lt s  i n  a  c a r  
a r e  a  g o o d  i d e a ,  h o w  
a b o u t  6 0  i n  a  s c h o o l  b u s ?

With m anda to ry  seat belt laws 
f o r  passenger cars n ow  enact­
ed in 16 states, many parents, legis­

la to rs , and teachers are a lso  asking, 
" W h y  not seat belts in schoo l bus­
ses, t o o ? ”

H ow eve r  appealing the idea may 
seem, seat belts f o r  ch i ld ren on  bus­
ses are not the o n ly  —  n o r  even the 
most important —  means o f  reduc­
ing schoo l bus accident injuries and 
fatalities. In fact, safety authorities 
emphasize that perhaps greater at­
tention shou ld  be paid to safety fac­
tors outside the bus —  where m ore  
ch i ld ren are actually k i l led  o r  in jured 
than are ch ild ren w h o  are inside.

A lthough researchers con t inue to 
investigate seat belts f o r  s ch oo l bus­

ses, the Nationa l H ighway T ra f f ic  
Safety Adm inistra tion (NHTSA ) has 
this to say: " I n  v iew  o f  the e f fe c ­
tiveness o f  the cu rren t safety stan­
dards, and the exce l len t safety rec­
o rd  o f  schoo l busses genera l ly , we 
d o  not be lieve that a federa l re ­
qu irement f o r  safety belts in large 
s c h o o l  busses is w a r r a n t e d . ”  
(NHTSA Repo rt , June, 1985 ) .

The federa l safety standards re ­
fe r red  to in NHTSA ’s rep o r t  have 
been in e ffect since 1976  and app ly  
to  all busses manu fac tu red  since 
1977 . One standard , f o r  s choo l bus 
r o l lo v e r  p ro tec t ion , insures ade­
quate structura l integrity o f  the bus 
during a r o l l o v e r  crash wh ich m in i­
mizes crushed ro o fs  and perm its 
students to  escape th rough  the 
emergency exits.

C om pa rtm en ta l iz a t ion , ano th e r  
federa l standard , requires s t rength­

ened seats capable o f  w ithstanding 
crash fo rce . Ch i ld ren  are p ro tec ted  
w ith in  a small c ompa rtm en t c o n ­
sisting o f  the ir seat, the ir seat back, 
and the back o f  the seat o r  res tra in ­
ing ba r r ie r  immed ia te ly  in f ron t . 
High seat backs he lp  p re v en t  
wh ip lash  in re a r  impacts. Padded 
seat backs, requ ired  to  y ie ld , reduce 
in ju ries to the ch i ld  immedia te ly  be­
h ind in fron ta l impacts and he lp ab­
so rb  crash fo rces .

The  federa l standards a lso  a l low  
sch oo l districts to o rd e r  seat belts in 
schoo l busses, and som e have.

H ow eve r ,  n o  matte r what safety 
standards are adop ted , there w i l l  
p robab ly  neve r be a time when 
schoo l bus t ranspo rta t ion  accidents 
cease to  occur, a lthough recently 
bo th  the number o f  fatalities and in­
ju ries has dec lined . In  1983 , 55  ch i l­
d ren  d ied in schoo l bus accidents. 
S ix ty d ied in 1982 ; 6 0  in 1981. In 
each o f  these th ree years, o n ly  ten 
w e re  inside the s choo l bus; the rest 
w ere  k i l led  ou ts ide  the bus. More
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than h a l f  o f  the students k i l led  ou t ­
side the bus were  hit wh i le  in the 
bus Ioad ing*zone , and by the same 
bus they wore  attempting to  ente r 
o r  leave.

As f o r  in juries, the Nationa l Safe­
ty C ounc i l  (NSC) a lso repo rts  a de ­
cline: 4 , 3 0 0  pupi ls  in ju red  in 1981, 
4 , 2 0 0  in 1 982 , and 3 . 3 0 0  in 1983.

Though  dec lin ing , the statistics 
concern parents, teachers, and legis­
lators. W hen  parents fee l that their 
ch i ld ren  m ight tu rn  in to human 
missiles in s ch oo l bus accidents, the 
seat belt issue becomes em ot ion a l .  
But som e  sa fety authorit ies  cau tion 
that seat belt advocates may no t  be 
aware o f  the fede ra l ly  mandated 
schoo l bus sa fe ty standards, a l l  
de s igned  to  m in im iz e  in ju r ie s  
w ith ou t the use o f  scat belts.

Seat b e l t  p r o p o n e n t s  w an t  
NHTSA, even though it does not be­
lieve seat b e l t s 'a re  w arran ted , to 
p rom u lga te  a ru le  specify ing exact­
ly  h ow  seat belts shou ld  be in ­
sta lled. Schoo l districts vo lun ta r i ly  
equ ipp ing busses w ith  seat be lts and 
the manu fac tu re rs  p roduc ing  seat 
belts w i l l  then have gu ide lines to  
f o l low .

I f  these ru les are adop ted , NHTSA 
w ou ld  first have to distinguish be­
tween “ safety be lts ’ * and “ res tra in ­
ing b e l t s ."  A restra in ing belt is a lap 
belt o r  conven ience  be lt . It m e re ly  
keeps a passenger f r o m  s lid ing ou t 
o f  the seat, but is n o t  requ ired  to  
meet any  p e r fo rm ance  standards.

Safety belts in v o lv e  m o re  than 
just a be lt . The  safety seat restra int 
system inc ludes the be lt , buck le , 
anchorage to  the seat frame, the 
seat s t ruc tu re  itse lf , and the an ­
cho rage o f  the seat frame to  the 
f l o o r  frame . This system w i l l  w i th ­
stand fo rces  o f  5 , 0 0 0  pounds pe r 
passenger.

C. M orr is  Adams, T homas Built 
Busses’ vice p res iden t o f  c o rp o r ;  le  
affa irs , estimates add ing restra in ing 
belts to  a new  bus w o u ld  add anotn-

e r  S 1 ,0 00  to its price . Safety belts, 
o n  the o th e r  hand, w ou ld  cost ap­
p ro x im a te ly  S 1 0 0  pe r three-passen­
ger seat.

Obv iou s ly , many schoo l districts 
cannot a f fo rd  to  o rd e r  seat belts in 
new  schoo l busses. In  add it ion , 
costs may p roh ib it  s choo l districts 
f r om  adding seat belts to o ld  busses.

H ow eve r , g roups p rom o t in g  seat 
belts in s ch oo l  busses argue that 
ch i ld ren  accus tomed to  buck ling  up 
in the fam ily  ca r a re  being dcn 'ed

the right to re in fo rce  the seat belt 
habit and the right to the same p r o ­
tection wh i le  in a bus.

The schoo l bus, though, is not an 
au tom ob i le  and shou ld  no t be treat­
ed a such. The  schoo l bus has its 
o w n  un ique identity and c o lo r .  It is 
no t a fast vehic le  and by natu re  o f  
its design, ch i ld ren  d o  no t sit near a 
d o o r  that might f ly  open , causing 
them  to  be th row n  ou t .

Safety advocates w o r r ie d  about 
accidents must a lso cons ide r the

Figure 1. Methods of Travel to Schools
This circle graph shows the percentage o f 
children who travel by each mode, o r way, 
o f transportation.

driver 2 %
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Source U S Deoarlmem of TransooMation
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S h o u ld  S c h o o l B u sse s  C a r r y  S e a tb e lt s ?

F ig u re  2 . W a rn in g  an d  Id e n t i f i c a t i o n  S ig n a l s  —  F ron t  o f  S c h o o l  B u s .

AMBER RUNNING LIGHTS 

AMBER WARNING LIGHTS 

RED LOADING LIGHTS

AMBER TURN 
SIGNAL AND 
HAZARD FLASHERS

LOADING
MIRROR

number o f  students standing, not 
sitting, in schoo l busses. Th ir teen  
states d o  n'ot p roh ib it standees on  
busses. Some states a l low ing  s tand­
ees actua l ly  c ondon e  them by a l­
low ing  schoo l districts to “ o v e r ­
b o o k "  a bus, much as, an a ir l ine  
o ve rb ooks , expecting a certa in p e r ­
centage o f  no-shows. The re  rea l ly  
isn't much po in t  in ta lk ing about 
mandating seat belts in  s choo l bus­
ses un ti l a l l k ids are first g iven a 
seat.

Cars that i l lega l ly  pass schoo l 
busses stopped to load  o r  discharge 
passengers a lso  have the poten t ia l 
to  take many lives. D u r in g  a 1984  
p i lo t  s tudy , conducted  f o r  the In ­
surance Institute f o r  H ighway Safe­
ty ( I IH S ) by the Texas T ran spo r ta ­
t ion Institute, obse rve rs  in tw o  
large urban s choo l districts r e p o r t ­
ed that o n  an average day, each 
s choo l bus obse rved  was passed i l le ­
ga l ly  by abou t seven cars. ( l IH S ’s 
Status Report, May 11. 1 985 , Vo. 
2 0 ,  N o . 5 )

I l lega l passing is sometimes the 
resu lt o f  de liberate decis ion-making 
by the motorist, but IIHS researchers 
conclude some c f  the illegal passing 
may be the result o f  confusion.

Obse rv ing  s ix  bus rou tes , the p i ­
lo t s tudy found  ov e r  7 7  percen t o f  
all the i l legal passes o c cu r red  on  
mu lt ip le  lane h ighways . H ow eve r ,  
25  percent o f  the i l legal passing o c ­
cu rred  o n ly  a fte r the passing veh i­
c le first s low ed  d ow n  and many v e ­
hic les s topped when  they w e re  no t 
requ ired  to d o  so.

“ T he  rear o f  a new  bus is equ ip ­
ped w ith  12 signal l ights p lus three 
runn ing l igh ts ,”  the IIHS Status Re­
port states. (See figu re 3 )  “ T w o  o f  
them are large red brake lights, and 
tw o  o f  them are small red b rake 
lights. The re  are tw o  large y e l low  
warn ing  lights and tw o  large red 
load ing lights. The re  are a lso  m u lt i ­
p le sets o f  lights on  the f ron ts  o f  
busses. In genera l, the pub lic  is re ­

source IIHS

qu ired  to s top o n ly  f o r  the f lash ing 
red loading lights and may p roceed  
w ith  caution at any o th e r  t im e . "

Another Texas study, wh ich  eva l­
uated the effects o f  adding a sw ing- 
out stop a rm  activated when  red 
load ing lights are i l lum inated , re ­
vea led that the s top a rm  low e red  
the l ik e l ih ood  o f  i l legal passing by 
3 0  percent o r  m o re .

The Texas T ranspo r ta t ion  In ­
stitute, which was mandated by the 
Texas legis lature to  conduct this 
study , assumed that the 3 0  percent 
reduction in i l legal passes is 5 0  p e r ­
cent e f fect ive in reducing c o l l i ­
sions. The Institute conc luded , that 
in Texas, " 4 5  accidents ( in v o lv ing

student pedestrians) c ou ld  be e l im i­
nated in ten yea rs ."

Accord ing to an artic le in NSC ’s 
1985 Ju ly/August Traffic Safety 
magazine, many moto r is ts  ignore 
the f lashing lights and s top  arms 
and pass standing s choo l busses 
know ing  that in most ju risd ictions 
they cannot be success fu l ly  p r o ­
secuted because schoo l bus o p e r ­
ators are unab le to  make a posit ive 
identi f ication .

In som e ju r isd ict ions, an ow n e r  
can be he ld liab le f o r  a v io la t ion  i f  
the license p la te is identi f ied at the 
scene and the ow n e r  cannot identi­
fy  ano th e r pe rson  as ope ra t ing  the 
vehic le . The  artic le , "Le t 's  Not Neg-
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F ig u re  3 . W a rn in g  a nd  Id e n t i f i c a t i o n  S ig n a l s  —  R e a r  o f  S c h o o l  B u s .

RED IDENTIF ICATION L IGHTS

AMBER WARNING L IGHTS

RED LOADING L IGHTS

RED IDENTIFICATION 
L IGHTS

WHITE BACKUP L IGHTS

RED BRAKE  L IGHTS

RED  TURN  S IGNAL 
AND HAZARD FLASHERS

RED BRA KE  LIGHTS

RED REFLECTO RS

Souice IIHS

lect The Needs That T ranscend  The 
Seat-Belt C o n t r o v e r s y ! , ”  repo r ts  in ­
s ta l la t ion o f  s t robe  lights o n  the 
s top a rm  is a p ro v e n  w ay to  d e ­
crease the num be r o f  passing v io la ­
tions. “ S t robe  w arn ing  lights, c o s t ­
ing about S 1 0 0  pe r bus, can pene ­
trate fog , sm oke , b l ind ing  s n ow , o r  
dust w ith  a w a rn ing  to o th e r  m o t o r ­
ists o f  the p resence o f  a s ch oo l 
bus .”

B e fo re  s t robe  lights o n  s top  arms 
can be lega l ly  used, h ow eve r ,  legis­
la tion must be passed in m any states. 
The  Traffic Safety a rt ic le  em pha ­
sizes that we "n e ed  an a roused  
c it izenry to  insist that leg is la to rs put 
teeth in to  s ch oo l bus s top  law s . ”

Legis lation is not the o n ly  means 
o f  reducing the number o f  fatalities 
and in juries resu lt ing f r om  cars i l le ­
ga l ly  passing schoo l busses.

Parents can con tr ibu te  in tw o  
ways . First, w hen  driv ing , obse rve  
the loca l district's schoo l bus safety 
ru les and po lic ies .

Second , discuss w ith ch i ld ren  the 
fact tra f f ic  may not a lways  s top  fo r  
the busses' f lash ing lights. Encou r­
age ch i ld ren  to lo o k  themse lves be­
fo re  crossing. A lso, w arn  ch i ld ren  
al l motor is ts  have decreased v is ib i l i­
ty in p o o r  weather , so  ex tra  caution 
shou ld  be used when crossing in 
f ro n t  o f  o r  beh ind a bus.

Since most student in juries re la t­

ed to  schoo l hus accidents happen 
in load ing  and un load ing zones o u t ­
side the schoo l bus, pub lic  aw a re ­
ness o f  warn ing lights and e n fo rc e ­
ment o f  tra f f ic  laws are importan t 
issues.

B u s  t e s t in g  c o n t in u e s
Indust ry  and safety leaders in it i­

ated fo rm a l schoo l bus c rash -worth - 
iness and seat be lt testing in 1966 . 
Pub lic ity  and the need to  fund m o re  
ex tens ive  research and testing suc­
ceeded in in vo lv ing  the then n ew ly  
established U.S. Depa rtm ent o f  
T ranspo r ta t ion  (D O T )  in standards 
fo r  the cons t ruc t ion  and ope ra t ion  
o f  schoo l busses.

Early tests revea led that seat 
s tructures were  the greatest c o n ­
t r ib u to rs  to  passenger in ju r ies . 
U pon  impact, unbe lted passengers 
w e re  th row n  in to  unpadded iron  
seat rails o r  s tanchions . O n  the 
o th e r  hand , impact fo rces tended to 
jackkn i fe  be lted passengers, causing 
serious head and facial in ju ries by 
contact: w ith  the unpadded seat rails 
immed ia te ly  in f r o n t  o f  each seated 
posit ion .

Testing eng inee rs  d e te rm in ed  
that at least 4 0  inches o f  u n ob ­
s tructed space immedia te ly  in f ron t 
o f  each seated pos it ion  was neces­
sary to avo id  this type o f  in ju ry  to 
passengers wearing belts —  not a 
ve ry  practica l so lu t ion  since it 
w o u ld  m o re  than doub le  the num ­
ber o f  busses needed to p rov id e  the 
same amount o f  t ransporta t ion . In 
add it ion , 1984 pupi l t ranspo rta t ion  
costs w ou ld  have increased f r o r r  
app rox im a te ly  f ive b i l l ion  do l la rs  to 
m o re  than ten b i l l io n .

In  1973 . NHTSA began fo rm a l ly  
cons idering im p rov ing  schoo l bus 
safety standards. The  fina l schoo l 
bus occupant p ro tec t ion  ru le . Fed­
era l M o to r  Vehic le Safety Standard 
(FMVSS) 2 22 ,  was issued in 1976.

NHTSA did indicate lap beit an- 
chorages w ou ld  be fu r th e r  s tudied
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S h o u ld  S c h o o l B u sse s  C a r r y  S e a tb e lt s ?

F ig u re  4 . S c h o o l  B u s  O c c u p a n t  F a ta l i t i e s ,  1 9 7 6 — 1983
As shown above. National Satety Council records show a steady decline in 
school bus occupant fatalities— Irom 60 m 1976 lo 9 last year.

and that in the meantime, lap belts 
c ou ld  sa fe ly  be attached to  seat 
frames by the users. But f o r  sma l le r 
busses unde r 1 0 ,0 0 0  pounds , the 
agency requ ired  that they  be 
equ ipped w ith lap belts , citing that 
the busses' sma lle r size cou ld  resu lt 
in much m o re  severe crashes. Large 
busses are requ ired o n ly  to p ro v id e  
the d r iv e r  w ith  a lap be lt .

Again in 1983 , NHTSA noted  that 
the safety board did no t re c om ­
mend the insta l la tion o f  belts, n o t ­
ing it w ou ld  " im po se  a financia l 
bu rden on  all schoo l bus pu rchas ­
ers, regard less o f  w he th e r  they in­
tend to  install belts in the busses. 
Unde r the present standards, d is ­
t r ic ts . . .  that want belts in the ir bus­
ses are f ree  to  o rd e r  busses w ith  
belts o r  to install them  in busses 
they o w n . "

T ranspo rt Canada conduc ted  bar­
r ie r crash tests o f  th ree schoo l bus­
ses in late 1984 to de te rm ine the 
adequacy o f  cu rren t occupan t p r o ­
tection regu lations in p reven ting  
death and in ju ry  and to  de te rm ine 
the e ffect o f  lap belts o n  the leve l o f  
occupant p ro tec t ion .

The results o f  these tests sh ow  
that, in a severe f ron ta l c o l l i s ion , 
the passive occupan t p ro tec t ion  
system present ly  requ ired  in s choo l 
busses p rov ides  exce l len t p ro te c ­
tion f o r  students. Fu rthe r , the use 
o f  lap belts may result in m o re  se­
ve re  head and neck in ju r ies f o r  be lt­
ed occupants . Since these tests d id  
not investigate the e ffec t o f  side im ­
pact o r  ro l lo v e rs  o n  occupan t in­
ju ry , fu r th e r  investigation w ou ld  be 
warran ted  in these areas.

NHTSA's 1985 "S a fe ty  Belts in 
Schoo l Busses" repo r t  says the d o l ­
lars used to  buy lap belts might be 
better spent on  special m ir ro r s  to 
he lp d r ive rs  see small ch i ld ren  in 
f ron t o f  the busses, and to im p rove  
bus d r iv e r  educat ion , and m a in ­
tenance.

Most t ranspo rta t ion  industry  e x ­

perts advocate  severa l d i f fe ren t ap­
proaches aside f r om  restra int sys­
tems. The  so lu t ions  can be ca tegor­
ized in to  tw o  g roups : safety techno l­
ogy  and tra in ing p rog rams.

T he  safety devices inc lude c o n ­
vex  m ir ro rs , s top  arms, and w a rn ­
ing light systems, s top  signs wh ich 
sw ing ou t f r om  the d r iv e r ’s side, 
and crossing c o n t ro l  arms.

O n ly  som e states mandate any o f  
these devices, and NHTSA o n ly  re ­
cen t ly  imp lemented  the c onvex  
m i r r o r  regu la t ion . Th ir ty -s ix  states 
as o f  m id -1984 had mandated the 
eight-light warn ing  system , and 28 
states requ ired  d r iv e r  ope ra ted  s top  
sign arms. N one  o f  these o th e r  d e ­
vices had been made m anda to ry , a l­
though severa l states had tested the 
c rossing c o n t r o l  arm .

The  o th e r  p rop o sed  so lu t ion , 
tra in ing p rog rams, encompasses se­
lecting, licensing and tra in ing o f  
d r ive rs ; inspection o f  busses and 
ma in tenance  requ i rem en ts ;  and 
educat ion o f  the pupils in on-bus 
behav io r , bus s top  behav io r , and 
emergency p rocedures .

P rop e r  d r iv e r  training and supe r­
v is ion w il l d o  much to  im p rove  the 
attitude and safety awareness o f  
s choo l bus ope ra to rs , in tu rn  reduc ­

ing accidents and enhancing passen­
ge r safety. Citizens interested in 
s ch oo l bus safety sh ou ld  contact 
the ir  loca l schoo l t ranspo rta t ion  d i­
r e c to r  and rev iew  the d r iv e r  tra in­
ing p rog ram .

Inspecting each bus f o r  c om p li ­
ance w ith a l l app licab le vehic le 
standards and fo r  p ro p e r  func t ion ­
ing o f  all veh ic le  componen ts  w il l 
a lso  im p rove  schoo l bus safety.

Citizens can also he lp  educate 
ch i ld ren  by p rom o t ing  and part ic i­
pating in bus m on i to r  prog rams. 
Bus d rive rs  need to  focus the ir  a t­
ten tion  on  the road  ra the r than on 
the ch i ld ren seated beh ind them.

M on ito rs ’ duties c ou ld  inc lude 
he lp ing ch i ld ren  cross the street at 
bus stops, maintaining d isc ip line on 
the bus, and assisting in emergen­
cies. Ob e rv ing the bus d r ive r ,  the 
mon itc  can a lso  repo r t  p o o r  d r iv ­
ing \*.uits to the schoo l t ranspo rta ­
t ion d i rec to r  o r  the p rop e r  au thority .

S choo l bus transpo rta t ion  safety 
is, and  shou ld  be, a conce rn  o f  pa r­
ents, teachers, and legis lators. The 
seat belt debate w i l l  continue , but 
g roups p rom o t ing  this issue might 
we l l cons ide r shifting the ir ma jo r 
emphasis to  p rom o t ing  safety o u t ­
side the bus. S
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S e a t  B e l t s  o n  S c h o o l  B u s e s  —  

# A r e  C h i l d r e n  S a f e r  W i t h o u t  T h e m ?

by Roscoe Bernard

I am a litt le saddened whenever I 
learn o f well-meaning but some­

times misguided parents who, while 
believing that they a n  acting in the 
best interests o f  their children, 
create situations with consequences 
substantia l ly worse than those they 
initially set out to avoid.

Typical is tha young suburban 
Kansas  City mother who withdrew 
her seven-year-old daughter from 
schoo l because the schoo l bus was 
not equipped with seat belts o r air 
bags. Lacking an operab le au tom o­
bile, she felt she had no way to get 
the child to and from schoo l.

Such deep-seated dedication to a 
cause can only be described as com ­
mendable; but in order to be mean­
ingful, it must be accompan ied by a 
degree o f understanding and willing­
ness to listen to and investigate 
opposing factors . This particu lar 
mother, when questioned regarding 
her decision replied, "My deepest 
regret is that I cannot exercise the 
sam e  respons ib i l i ty  fo r  a l l the 
children." The Kansas City Star, Fri­
day, May 20 ,1983 .

Although she is a fo rmer English 
teacher who fee ls  that "acad em ­
ically there's no prob lem ," she stil l 
wishes herch ild "was back in schoo l 
for the socia l aspects ." When con ­
sidering the questionab le state o f 
some o f  ou r educationa l programs, 
she is possib ly correct academically , 
but who is to say whether or not there 
may be emotiona l or psycho log ica l 
damage done to the child? The fact 
that the little girl was permitted to 
ride her schoo l bus fo r  most o f  the 
term might cause  some to question 
the mother's motive and why she 
waited so  long if she fe lt strongly 
that the bus was unsafe . I shou ld 
think that even a seven-year-old child 
would question this. Most o f us rec­
ognize that schoo l teachers and 
schoo l bus drivers play an important 
role in a seven-year-old's exciting 
new world.

In any event, what about the issue 
which caused this d i lemma? Exactly 
why was this mother willing to take 
such drastic action when, by her own 
admission, she wishes her child was 
back in schoo l?

Safety Is Not Taken Lightly
The safety o f children on schoo l 

buses is and has a lways been a 
volati le and highly emotiona l isst'r . 
Although those in the schoo l bus 
industry frequently grumble about 
the lack o f favorab le publicity and 
the excessive coverage a ffo rded 
accidents or prob lems, they are 
gratefu l for the degree o f public con ­
cern for the sa fety and welfare o f 
children. Without this concern and 
occasiona l criticism, it is probab le 
that many of the improvements would 
not have come about. So , in effect, 
they are b lessings in disguise.

Many people fail to realize, how­
ever, that the transportat ion industry 
has long been concerned about the 
seat belt Issue. It doesn't take a 
tragedy such as the one which 
recently occurred near Jonesbo ro , 
Ark., to get its attention. Fo r many 
years  it has been carrying on 
research, conducting s led tests and 
simulating accidents. Vo lumes o f 
data have been compiled which over­
whelmingly oppose  the advisability 
o f Installing seat belts on large 
schoo l buses.

If the yellow schoo l bus were an 
unsafe vehicle, it is poss ib le  that 
transportation o ff ic ia ls  would not 
feel so  strongly. S tatis t ica l ly  how­
ever, it is the sa fe s t vehicle on the 
road. The chances o f sustaining in­
jury o r death on a ye llow schoo l bus 
are dramatica l ly le ss  than they 
would be in an automobile .

In a 1971 report prepared by a 
National Highway Traffic Sa fe ty  Ad­
ministration Task Force, it was 
determined that a schoo l bus pas­
senger is 37 times less likely to be 
injured than a rider in a passenger 
car. S ince that time there have been 
major improvements in body strength 
and stability, brakes, mirrors, seat 
spacing and padding.

Seat belt and s led tests, initiated 
uy the NHTSA in the late 1970s, sup­
ported earlier tests conducted by the

Roscoe Bernard, R. W. Harmon & 
Sons, Belton, Mo., is president of the 
Missouri School Bus Contractors 
Association.

University o f Southern California . 
These tests recommended compart­
menta lization lo r  pupils between 
high-strength, high-backed and well- 
padded seats.

The NHTSA was u ltimately di­
rected to issue standards on several 
aspects  o f schoo l bus safety . Seat­
ing was included as a priority item. In 
February o f 1973, Federa l Motor Ve­
hicle Sa fe ty  Standard (FMVSS-222) 
regarding schoo l bus passenger 
seating and crash protection was 
issued and it became effective In 
April o f 1977. Included in the s tan­
dard were three primary aspects  of 
seating occupant protection: (1) seat 
and restraining barrier height and 
su r face area, (2) seat and seat an­
chorage strength, and (3) the pad­
ding on contactab le su r faces  within 
the occupant's seat space.

Based on research and require­
ments estab lished in FMVSS-222, 
NHTSA determined that although 
children should be protected on 
schoo l buses, it did not support a re­
quirement o f seat belts fo r passen ­
gers in large schoo l buses.

Re fe rr ing  once aga in  to the 
Jonesbo ro , Ark., tragedy, there is 
overwhelming evidence to support 
the premise that human error was 
large ly responsib le . An unfamiliar 
and ponrly-marked curve (portions of 
reflect j r s  were either knocked down 
or missing), poo r light conditions, ex­
cessive speed and poss ib le  illusion- 
ary prob lems all contributed to the 
fata l accident. The human element, 
however, was the dom inant factor, 
and had it been removed or ade­
quate ly compensated for, the acci­
dent would not in all probability 
have occurred.
The Anticipated Reaction

Regard less  o f the cause o r conse ­
quences, there was an a 'most imme­
diate c lamor fo r legis lation requiring 
seat o r lap belts on all schoo l buses. 
One Congresswoman , lamenting the 
fa i lure o f earlier legis lation that 
would have required the insta l lation 
o f seat belts on schoo l buses, "vowed 
to sponso r s im ila r legis lation in the 
next General Assemb ly ." The Arkan­
sas Democrat, March 2 6 ,1 9 83 .
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The same was true in 1976, when 
near Martinez. Calif., twenty-nine 
occupants died when a charter bus

•  failed to negotiate a curve, jumped a 
guard rail and landed on its roof. The 
dynamic forces imposed on the roof 
of the inverted vehicle were beyond 
and outside the realm of all practical 
design limitations and the roof was 
crushed down to the window level. 
Although the Southwest Research 
Institute (SWRI), and the National 
Transportation Safety Board (NTSB), 
stressed the need for improved 
preventive maintenance practices 
and inspection procedures and con­
cluded that proper maintenance 
practices would have discovered a 
deteriorated drive belt, they also con­
cluded that there was no evidence to 
indicate that the use of occupant 
restraints would have reduced the 
severity of injuries sustained. In 
similar fashion to the more recent 
Arkansas tragedy, the loss of cross 
sectional Integrity of the bus body 
because of the failure of window 
posts and deformations of the roof 
down to the window level contrib­
uted heavily to the crushing and com­
pression type injuries. In neither case 
is there any supporting evidence that 
passengers restrained by seat belts

•  would have survived. On the con­
trary, because of the crushing effect, 
it is probable that some who other­
wise survived might have been killed 
because they would have been 
restricted to a particular position.

Theories such as those previously 
offered are, of course, impossible to 
substantiate and must remain highly 
speculative unless or until reliable 
tests could be conducted that would 
exactly duplicate such an acci­
dent situation.

Little G u y s  a n d  Little Bodies

There are, however, a number of 
reliable arguments opposing manda­
tory seat belts. One such opinion 
was stated by Dr. H. Rolf Noer, an 
orthopedic surgeon who testified 
before the Child Restraint Subcom­
mittee of the Society of Automotive 
Engineers. "Amongst the striking 
characteristics of the child's skele­
ton as compared with an adult, is 
that its prominences taken as a 
whole are much less pronounced, 
and the bones present a rounded ap­
pearance. If we devise a restraint to 
hook over a particular prominence,

•  we may find that in the child, the 
prominence is in fact not there at all. 
A  case in point is the familar seat 
Delt. If the belt is permitted to ride up 
above the iliac crest, there is nothing

from a skeletal standpoint between 
it and the backbone. W e  are seeing 
visceral lesions produced by seat 
belts, including crush''" kidneys and 
ruptured bladders. If the seat belt is 
worn properly as a lap belt, it hooks 
between the thigh bones and tho 
anterior-superior iliac spines of the 
pelvis. These are broad, strong bony 
projections, hooking slightly down­
ward, that completely prohibit such 
injuries which can occur only when 
the seat belt is worn too loose and 
the individual slides out from under, 
or when it is worn too high. In a child, 
however, these bony prominences 
are too rounded. The thigh is rela­
tively larger and the pelvis itself is 
smaller. It is accordingly almost im­
possible to apply a seat belt to a 
youngster In such a way that, with a 
decelerative force, the child's weight 
will not be thrown directly upon the 
viscera." Dr. Noer concluded by stat­
ing, "I don’t really know how you 
would ever get anything approach­
ing any lap belt I have ever seen that 
would be safe to put on a young 
child, much less effective. I don’t 
know how old a child must be to 
safely wear a lap belt, but I would 
guess the age of 10 or 11." The fore­
going quotation was presented in 
testimony opposing House Resolu­
tions 11210 and 11160, January 1972.

In N e e d  of A n s w e r s

In addition to possible physical In­
jury to the small child by the seat belt 
itself, there are numerous questions 
which need to be answered. S o m e  of 
them have been answered to the sat­
isfaction of those directly involved 
but many have not.

An early ("960) study conducted by 
Harran Transportation Company of 
North Merrick, N e w  York, pointed out 
that "seat belts were more often 
used as weapons than as safety 
devices.” Supervisors reported that 
they "didn't have any accidents, but 
they certainly had a rash of inci­
dents." They felt they were far more 
trouble than they were worth.

Some of the more pertinent unan­
swered questions are:

1) Who would be responsible for adjusting the seat belt to the size of the pupils occupying the seat? In respect to the earlier statement by Dr. Noer, a loose seat belt is not fully effective and may well contribute to injury of the pupil wearing it.
What many fail to realize is the 

fact that school buses may have a 
variety of pupils riding at given 
times, i.e., a first run may be senior 
high, a second, junior or middle
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school, a third elementary and a 
fourth kindergarten. This is standard 
procedure, and even worse perhaps 
is the fact that many loads contain 
pupils of all ages, K-12.

2) Should ' .j seat belts be anchored tor t or to the school bus floor?
In the event that they were an­

chored to the floor, there is a strong 
likelihood that pupils sitting to the 
rear of a given seat would exert pres­
sure against the belt with their feet, 
trtus drawing it so tight that the pupil 
ahead could not release the buckle.

Assuming that three belts per seat 
would be required, a standard 
65-passenger bus would necessarily 
need 130 holes bored in its floor. The 
question of ventilation and struc­
tural weakening would need to be 
addressed. Would this affect the 
existing structural standards for 
floor strength, and would the floor as 
presently designed be able to with­
stand the impact when 60 to 65 
pupils were fastened to it?

3) What steps would be necessary to insure that belts were kept clean and not permitted to fall to the floor, where they would doubtless become wet and dirty to the point that no pupil would want to use them?
Wh e n  one considers the fact that a 

65-passenger bus may accommo­
date up to 250 children morning and 
afternoon, it is easily understood 
that an appreciable amount of mud, 
snow, water and assorted dirt will be 
tracked on. It is also unrealistic to 
think that seat belts would always be 
kept out of the grime.

4) How badly would schedules be affected if the driver wore solely responsible tor checking the belts after pupils are seated at each stop?
Wh e n  it was suggested that 

drivers could not force the children 
to fasten their belts, the Congress­
wom a n  from Arkansas stated thi 
she did not believe it. "Passengers 
on airplanes automatically, without 
complaining, fasten their seat 
belts." She added, "the airplane is 
not going to take off until everybody 
buckles their seat belts." The Arkan­sas Democrat, March 26,1983.

It is a little difficult to see the c om­
parison between an airplane and a 
school bus, but a couple of basic dif­
ferences are readily apparent. As far 
as I know, the plane makes very few 
starts and stops, and generally 
speaking, the seat belt sign is on only 
during take off and landing. Are we to 
assume that the pupils can unbuckle 
as soon as the bus is safely moving? 
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Then too, I don't ever recall seeing 
the pilot leave his seat and go back 
to check seat belts; the stewardess 
normally does this. However, let us 
keep things in proper perspective 
and assume that he does. H o w  late 
would he be for his scheduled take 
off? No airline is going to put up with 
that, nor Is the flying public. And 
remember, he makes only one stop 
whereas the school bus driver makes 
many. There is no possible way a 
driver could leave his/her seat at 
each stop to check seat belts. One 
can partially understand the problem 
by merely following a loading school 
bus. The time you spend waiting for 
the children to board and seat is in­
finitesimal compared ti what it 
would be If a driver had to leave 
the seat and check each belt at 
each stop.

Summary
The question of seat belts on 

school buses is extremely difficult to 
address without sounding negative 
and defensive. The emotional factor 
alone is sufficient to cause many to 
follow the easiest possible route. 
Some choose to ignore the question 
altogether, while others adopt a wait 
and see attitude.

When, however, the advantages 
and disadvantages are compared, 
and the possibility of added dangers 
is considered, it becomes much 
easier to take a position.

If the school bus industry as a 
whole could be assured that the sev­
eral major problems previously out­
lined would not exist, I feel rather 
sure that there would be very little 
opposition even though there are 
numerous other problems that would 
have to be reisolved. School trans­
portation people, both publicand pri­
vate, have consistently championed 
safety and safety-related programs. 
Safety of the individual child has 
always beer first and last without 
too much thought being given to 
increased costs.

i firmly believe that the American 
public subscribes to this theory as 
well, and if It were fully convinced 
that seat belts on buses were the 
safest way to go, I have little doubt 
but that they would soon be univer­
sally adopted.

Until such time, however, I for one 
will remember a solitary picture 
drawn as only a kindergartener can. 
The crude drawing was of a school 
bus on its top with lots o. litte ones 
hanging upside down by their seat 
belts. When on b considers the ability

or lack of ability of five and six-year- 
olds to manipulate belts and buckles 
under less than stressful condi­
tions. there is little room for doubt 
regarding what could happen in 
an emergency.

An issue so vital to the overall 
safety of children is deserving of 
thorough investigation, and we 
must not permit the emotion of the 
moment to affect our thinking. The 
decisions we make today can have 
far reaching effects on the children 
of tomorrow. ■

Note: Federal legislation has been introduced to establish national child passenger restraint requirements However the proposed bill applies only to passenger vehicles or motor trucks of less than 6,001 pounds and owned by the parent or guardian.
SUPERVISION BY VIDEO-TAPE 
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being Resolved to anyone's satis­
faction until Carey decidssJ to play 
his truryp. "John, do you hafe a few 
minuteq to review some vidlo tapes 
with me?" he asks. “I proniise this 
won't take but a few minutes of our 
time." At this point he leave* a some­
what stkrtled John Doe sitting in the 
room while he retrieves a can of tape 
from his office nearby. “Pour your­
self another cup of coffee if you'd 
like," he adds, leaving the door ajar 
so that he can observe a visibly 
shaken driver as he leaves the loom.

Momentarily, he returns and In­
serts a cassette into the converter 
which.: is plugged into a nearby 
outlet-’As the objects begin tdform, 
he casts a guarded glance at Doe 
who sips nervously on the remnants 
of a cold cup of coffee. The bus is 
observed on a typical country road 
that could be on Doe's route. A  rail­
road looms in the distance and as 
the bus approaches, it becomes 
obvious that the bus won't stop. 
Whose bus is this? Doe seems to be 
wondering. Could It possibly be 
mine? The images continue to 
change except for the bus which is

as true to lifsjl ever. Only Carey on 
the other sidf of the room is more 
real and Do*^nows it. Then the bus 
makes a leff turn and hjajfleart leaps 
to his throat as an eaafly recogniza­
ble n u m W f  appears. That's my bus 
he seem»to be thinking. Wh e n  did he 
make tty's film? i mast be dreaming. 
Did I raj&ily dti thfSe things? I can't 
believf It. y«iatyi do?

Cariy yeakathe silence and ends 
this moHient of disbelief for a most 
chagrined sclfool bus reiver. "John," 
he says, "the school,district is dis­
appointed ji* your .driving perfor-
lance. You're a fetter driver than 

this. Youprecordlover the years con­
firms it but suoff carelessness will 
not be tolerate^ any longer. You were 
lucky this time. Lat's make sure that 
It doesn't happen again. OK?"

John Doe nods in agreement, 
deposit*,his cuj^oo a counter top 
and leaVes thtf foodk a sadder but 
wiser ffaajv hut ymbly shaken by 
the expffffence.

Tho'use of vidio equipments not 
limited to thstreupervislon of bus 
driver parsonnjtf in the Gibson County 
School District. It is used to effect 
program improvements in a number 
of ways.-Video tapes, for example, 
are made of rout* hazards that are 
featured in b o w  pre-service and 
in-servlca meetings with driver per­
sonnels Loading and unloading pro­
cedures are HJfned and reviewed with 
school principals for the purpose of 
correcting noted practices that 
could bo injurious tc transported 
pupils. Footage of the school bus 
fleet is used to justify the district's 
position on equipment needs. The 
list goes on and'On, and Bill Caxey is 
not the only person in the school dis­
trict Impressed with or awans of its 
seemingly unlimited potential. ■

Note: Bill Carey is currently serving as Superintendent ot the Gibson County Special School District. His successor, Hardy Key, is proving to be just as determined and respon­sible as an administrator of pupil transportation services.

Selling A  School Bus Operation r>* 50 or More Units is Never Easy, 
But You Can do It Better Than Ths Executor of Your Estate.

Our 30  years experience In the buying and sel l ing of school  bus companies 
will help you avoid the pl tfal la and maximize your Investment.

WE CAN HELP YOU GET THE RIGHT PRICE FROM THE BEST PEOPLE AND 
ASSURE YOUR EMPLOYEES O F A MORE STABLE FUTURE 

Jo sep h  J . Cottrell 
CONSOLIDATED BUS LEASING, INC.

175 E ast D elaw are P lace 
Chicago, Illinois 60611 

(312) 467-9490

NATIONAL SCHOOL EUS REPORT September 1983



S A F E T Y  L E G IS L A T IO N  
C O N C E R N IN G  
S C H O O L  B U S E S

I

American Transportation Corporation



AMERICAN TRANSPORTATION CORPORATION 
Highway 65 South 

Conway, Arkansas 72032

Published By

Publication Date: May 16, 1984
(Revised: July 24, 1984)



FOREWORD

Every person involved with School Transportation - from drivers to 
state transportation directors - places paramount importance on the 
safety of our precious cargo---children.

Over the past 50 years, school transportation has become the safest 
form of transportation because of just that type of concern. Safety 
councils at every level, legislators at every level, and manufacturers 
at every level have combined to accomplish this result. Almost every 
school bus accident during these years has been analyzed in detail in 
order to determine new means to avoid repeats. The regulations and 
design specifications which resulted form an important, yet very 
complex, starting base for anyone considering new legislation in this 
important area.

For this reason, AmTran has prepared the following summary, which 
attempts to outline briefly, in layman teims, the more important 
regulations covering school bus design.

We hope this information will prove helpful by providing a 
knowledge base from which new and innovative suggestions for improve­
ments will be launched.

.’erry D. Williams
Senior Vice President - Marketing
AMERICAN TRANSPORTATION CORPORATION
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