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N.W. Washington, D.C. 2041 8.
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Ttclnierl Rr;rca Dccurrortctlcr Pogr

..1.,i,.! O,16,r.1,6 C.a.

L  P ' lq .o , "g  O ' r r " ' ro r ,o .  R . to ' r  Xo .

T t r .  . l  R . r . i . .a  P .nod C.v . ' .d

H S L .  6 7 - 0 1  -  7 7 - 0 5

RolLovere ;  Acc ldents ;  l lo  to !  veh lc les

Rol,lover Accidentsi a Bibll 'ogr aphy

t ,  P . r r .h in t  Or l i i r . r i . .  X- .6a  A i ld ' . r r

U,  S.  Depar tment  o f  T !anspor ta t lon
Nat lona l  H ighway Tra f f i c  Safe ty  Admln is t !a t ion
Techn ica l  Reference D iv l  s  i  on

t o n .  D .  C .  2 0  5 9 0
)2 ,  b .d . . t jn r  A l . . . r  X- .  -d  Aa l ' . . .

U.  S.  Depar tment  o f  T r lnspo! ta t lon
NatlonaL Highnay Trsff-t safety Adrninistlatlon
I tssh l .ng ton ,  D.  C.  20590

l o r r ld .6 r t t  x . t . r

Thls  b lb l iography  represents  l l te !a tu re  acqu i red  s ince  the  es tab ! lshrnent  o f
the  Nat lona l  H lghr ray  T ta f f l c  Safe ty  Admin is t ra t ion  (NHTSA)  concern ing  motor
veh lc les  invo lved in  ro l lover  acc idents .  I t  i s  conpr ised  o f  NHTSA cont rac t
repor ts ,  repor ts  o f  o ther  o !gan iza t ions  concerned v i th  h igheay  sa fe ty ,  and
a r t i c l e s  f r o m  p e r i o d l c a l s  l n  r e l a t e d  f i e l d s .

Cltations folloir the fonnat used in the monthly abstract Journal g:E!y3I
Safe tv  L l te la tu re  and are  lndexed by  a  key-word-ou t -o f -contex t  (KwOc)  l i s t ing '
au tho f ,  corpora te  au thor ,  con t rac t  number ,  and !€porc  number .

Docur leocs  l l s ted  here ln  may be .  examined in  th€  Techn ica l  Reference B lanch '
MITSA,  400 Seventh  St .  S .9 . ,  Wash ing ton ,  D.C.  Ava iLab i I iEy  is  g iven  in  the
lnd lv ldus l  c i  ta  t ions .

D o c u m e n t  i s  a v E i I a b I e  r o  t h e  p u b l i c
th rough the  Nat iona l  Techn ica l  ln fo rmat i
S e r v i c e ,  S p r i n g f i e  L d ,  V a .  2 2 L 6 1

Cl . . . i l .

UnI imi .  tedtln liml ted

Reproducttgn of foro and cqlrpleted ps8€ ls suthorlzed t
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F O R E W O R D

ThIs b lb l lography is  one ln  a ser les of  subJect  b lb l lographles

t o  b e  p u b l i s h e d  l r r e g u l a r l y  r e f l e c t l n g  e x p r e s s e d  l n t e r e s t s

of  rea-<lers of  Hlghwai  Safgtv  Lt tgJalufe.  .  
Dog9tTn9s 

: t : :1  
t "

these b lb l lographles may be examined ln  Ene lecnnlca l  ner-

erence Branch,  i ta t ional  Highway Traf f lc  Sefety  Admlnis t rat lon '

Few of  the documents are aval lab le for  d is t r lbuc ion by I {HTSA'

P l e a s e  n o t e  a v a l l a b t 1 l t y  a s  g l v e n  l n  l n d l v t d u a l  e n t r t e s '

Suggest ions of  subJects for  fu ture b lb l lographles should be

forwarded to

Mrs.  W. D€smond,  Chlef
TechnlcaL Reference Branch
Nat lonal  Htghway Traf f ic  Safety  Admlnls t rat ion
4 0 0  S e v e n t h  S t .  '  S . W '
Washlngton '  D.  C.  2O59b
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HS{m 5tl

ENCOUNTER OT VEHICLEII AT INTENSECTIONS

fx!cu.!.r rilcgiyr ilid or ovcnturnin8 a.lona tlc vchiclar
c|l.v.d p.th, end collision ar point! of intaBcction of two or
ruc vchklc Asa[..

by M PcLs
Lr*l In.r. of Tccl|.
hrtt: Th. Eulcdn ol tbc Rcrcrrch Corncil of lsr*l

HS{) 65t

SEAT BELTS trrt CONVERIIBLE CAl' AOC!)tXttTS

Da!cu!&! utcty vduc of wcrritu raal b.lir in roll-ovcr ac-
ci.lqrta. Evit€ncr cot|cludca thst scri ballr &c rr velueHc in
@iv€rtibler !r in crt! of othcr body rtylcr.

by B. J. Cslnpbclt
PUU: ACIR Bulctin n3 pl-l (Oct 1962)
152
Raf.iDt
Av.iLbility: s.c r.rid ciLtioo

HS.{m 675

DEATH AND INJURY ON COUNTRY ROADS: A
STUDY OF tI6 PERSONS INVOLVED IN IURAL
TRATTIC ACCIDENTS

Aaai.,.l|r acpoatr atos, ainsh vciicL Nrld rollovcr rccitantt
p.ldo'|n|Alr, ud imFct rpccdr rnd iaiuty tcvcrily to bc
htn r, i! runl scit.nt!.

try A. I. Adaor
Sy&Ey Univ., AurErli.
Arbl: Mcdtd Jourrr.l of Aurtrrli.
t967 ; 9p

ggml 3tt

THE SINGLE CAR ACCIDENT PROBLEM

E&c!.!€t im?ievadrcnts ir| Eoto. vch.b dctiSn eid tba irn-
Do.tsnca of lloovils roadaiata obatrcl€ ro elitti.it dnSlc'<tr
Ei.tcorr

by XA Stdr
G.{...1 Lorort Co.?.
1116/� i2h

HS-d)r ,l!4

SAFETY CAR, PR(rcRAM-FEA,SIBTLTTY STUDY

Tbc Lalibility 3xdy ditcra*r corrp{r of ryrtcDs cnSincci-
in8. saciy cir dclisn, crr3h iniury prcvcnliro, rnd tafcty
cagng3-

Feirchild Hillcr Corp.
1966 i 49p

HS-d'r 7r5

TIIE DESIGN AND DEVET,OPMINT Ob A MORE
ETFECTIVE CHILD RES'TIAINT CONCEPT

trnpsct tctl! iDdkrtc thut tbc r?ltrAint sy3tclD will rctain a
cbjld-lile dummy in roll,ovco, *r. id|peclr, s.od fmnta.l im-
pects at m(dcrata lpaada.

by SA Hcap; EP Grcri.r
Ford Moror Co.

lap

HS{n rol

MI}IIMUM PETTIONMANCE CnITEnIA FOR NOLL
OVER PROTECTNTE SYSTEM FON RUBBEN.TIRED,
SELF.PROPELLED SCRAPENS

Dcrcribca cilcrir f6 ltatic Lboratdy iatt to Fovilc lcslinS
rapncy rrirh rDGrru o( trtlilt lor.dcqt&y of s rcll-ovcr pro-
t ctivc lyrlcm (ROPS) dcat'r-

Soaicry of Auto.Dotivc Eisitrcaa!, LE. '
1967 ; lp
Availeb ny: SA-E

HSry2 265

THE OVERTUR,NING OF CARS AS A N,ESI'LT OF
SEVERE BRAKING

Dct.rrninca undcr ehat condidons a cat might ov.(urrn follo\r-
ina bralinS whjch locls it! rrar wh.cls.

by nN K.mp; ID Ncillon
Englrrd Road Rca. t.rb.
t  ) 61  , np
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HS-002 647

HS&2 351

TRACTON N,OLL-OVEN PN(yIECNON trRAMES

Dcvcloomcnt o( r lrarnc lot protcttion of opcn'or! o( both
f..- "na i"a,t.t i.t tractod and lor OE tcducaioN ol falditic'
in lhc avcnt of acci.tcnlrl tnilcr uPrctr'

by EC Cailrcn
lntcrdariond Hswcsrr. Co.
A$l: Nationd Sefcty N€w!

HS{m 647

9T3 COMPACT CAR ACCIDENTS

Arslyzc! accilant! irvolvinS four lralca o( com9act c'rl and

;;;;;" rctulr wirh r.lpcct to mll'ovcr rccidcnu, F:rbclt

u!., rcvaf,ily o( iniurict, and iniu-y causcs.

Ldiana Stet Poli:.
1963 ; t4p

HS{E l(n

MINIMUM PERFORMANCE CNITERIA FOR ROLL'

OVER PROTECTTVE SYSTEM FON RU88EN''TIRED'

STI,F.PNOPELLED SCRAPEIS

SAE Ecodrmcndad pnctkc ptcscnts facilitics. apParatut'

foc€dur6. rnd DctfoanaNc .tqul€lrEnl3-

Society of Auro.Dotivc Enghcart' LE.
t961 |fo

I{SS3 3t

HOW SAFE ANE SMALL CARS

Accitcnt ratc comparison bctwccn sttrall and brSc c:rt Ratc!

;i;;..; ; not highcr (or s.nall carr but i'tcr of t"iou!

hiury or Oc.ath tor occupantr arc rharply hiShcr' Dilcutt'!

tyD.a of accirco.s, hiShcr rollovcr tatc of 3mau cars

by HC Milcr
Narionsl S&l€ty Council
Publ: Tratfic Saf€ty

HSL sb-24

lcvcls o( handling and ttccrinS 9ar{onnancc b' catablishcd'

rltuctural dcai8n bc improvcd !o aivc protccuon to occupat[3

i" 
-.oU""ar', 

"tat d"ad" fo. carbon monoxidc pcnctration ol

p""*ng.r ."-p.tta"nt bc ateblirhcd and N'ti'onal HiSheay

Salcty Burlrut budgct and statl bc incrcascd'

Ptrbl: Con3umcr Rcpod! pl?91&l (Apt l96t)
l !)68
Avanability : !c. Publicalion

HS404 ztt

AGRICULTUN,AL TRACTOR ACCIDENTS. A

oesinipTlox oF 14 TRAcroR AcctDENTs AND A
COIIPiNISOX WITH NOAD TRAfFTC ACCIDENTS

Evcrv ycar.pproxirnatcly 50 p'oPlc atr kilcd and I 0m in'

turld'iil gtui""a ard walcr tluough accid€nb to lractont'

t.J,"i "."ia-"J r,.'c a much highci monalitv and scrious'ir-

,;;; 
-,t-" 

road-trattic accidcnts produciru urjunc! of lhc

lru'"ii"t.,,1" rrur* ir morc likctv to bc injur€d than tbc bcad

.r .r*iili*. Rcconuncnd! slcty (ramca tnt 'rc sronS

cnouSh !o Protc.t thc drivcn.

bv wD Rccl
riru, g.irish Mcdicrl Journal

..:
ji

i1
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HS{{ 16,l

AUTO SAFETY! A LONG wAY TO GO

Suarcar! tltt th.20 fcd.ral molor vchiclc aalcty sland'rd!

Li ir' *iiir and thc changcs rnadc in cars to complv *ith

,I. "* l".i " fit,t,.,.p in raJ"tv outlinca what tlrc ttandard!

covcr ana c;ticizcs tt.lt dit"tion to allow rulo induttry to

"o.pfi *o o.-. Sirulcs out 3hoddcr and lap bclt! and hcad

i"i.!iir" r.. poor a.iigt in ncw crr modclt' su!8€st! tltat

"t".1 p-,""ti". is inalcquatc. Rccomncndt thst minirnum

HS{n4 802

A STTJDY OF VOLKSWAGEN ACCIDENTS IN TIIE

UNTTED STATES

Data arc bascd on rurrl' i'|iuty'prod$La '€sidcnb involvint
izs votk.,r"s- cars and 26.673 odEr ca'3 DanF ous and
i"r"r i"i";".-"t morc fr€qucnt amonS'thc occuPsnt! of vw

"nJ oO.t t-"lt cars than amonS occupa$lt o( latBct cars

t"""u* ot ciccrion rathc. rlun rizc of cat Eicctio$ is morc

Uf.l" i" .oUot"t "..'J.nts and 6cac accidcnG arr more likcly

;;"x .; TIE drshbuuon o( ac4idcnt 3€vcntv in vws is

aata.urffy ,f,a taInc as for molt othcr cats and th' frcqucncy

"i-i;r" -*t lcss Major causcs of injut rn v'rYv wcrc

*i.a.ni.fa, intcrior sltucturcs. cicctioo and insttutrrcnt patrcl'

in that ordcr. Mort younS Peoplc and morc womcn onvc

smglicr cars than larSc ca.rs.

trv John W. Garrct; Anhut Stcm
EL;:i';;;;il; Gt. Inc. Bulralo N Y Autonotiv'

SnilT:S^t:trJL-R32: re68 i r:rp E rcrt
S-*'Jv ttpp"".a by volkseaScn of Amcnca Inc'
Availabrlitv: CorPocat€ auuor

HSSS 132

THTRTY.THREE FATAL CRASHES WITH SEAT

BELTS

Exanuncs lhc rcasons scat bclts failcd to prict'ct lives Fiv€

&i;;; ;"- kilcd bv sr.crinS ihafr' *'tuch v''as displaced inlo

,fr" aa".* seatng spac. 1ll2 to 2ll2 ('ct EiSht of thc ac'

";;" *"- nluolcrs. i.rl 1our e1 which car doors opcn€tl

iio-r.r'lf,cr rrarncss ts nc.dcd lo kccp hcad and iono itsidc lhc

car in such casc!. Scat bclt! canno( prcvcnt death (rom crush'

;; ;;;;'"* in.cnor; bcttcr dcsrgn is necdcd Motorists n'€d

i
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Dcccmbcr  l ,  1977

lo wqtt lcat b"ltt rnd uppcr !oa!o lrttraitrb, rd auio3 ncrd

o ptovit arort tllc imPacl Proccrion aad rd" 3iccrin8 rl-

!.mbly.

bv Horac. E. Clmpbcll
iidi-i"cli vo-irin Mcdirl Journd v6l nt p?-9 (Aur

I964))
1964
Aveilebiliry: rcc Publicatioo

HSS5 7t4

ROLI OVEI nllffs

A !.rir. of tclt! v',as conduct d ql tro itcnrad hth-Lo3dcd

f.aiLf!, dnvcn to tba toll'ovcr point, lo cttsblith II|c rclatrvc

iu5fiti ot t*o dilfc.lnt tu.Fruion lryouit, tit convcndonal

"na ol ioaapana.'ta Tbc f!!rt €rcrci!. &ivc[ rt vetioot Low

rocadr wu; ro.d cvltuatiatn' tha |.cotd involvcd tlE trttlc

Lbrriq,lca rro,rtd " LtlF cirElc. ittd tha dird Yas 9cr{ornrcd
on $tur . Rctu.lta 9rcvcd that tlE in&Fndant su3DcntEn

*"" o-i.uUtc, co,id Erist crtr€rnc clfodt lo olm ovcr' "d

rilord.ial r condd.trbly ca.i.'t tira.

bv R.D. Crt t
ii,ul-ctfii..i.t uoror vl29 n33lt PJ69 tlt AF l96t)
1969
AvliLbility: r€. Publt:tiott

HSOJ 917

ROOF AND WINI\SHIELD HEADEN

CONSTRUCTION

De*tibe! dynnmic t stina Proctdutls rrlrtivc to suto rool

;-;l; "r"d a ncw 3btic tsbodlory t tdru trchniquc' Out'

uot *ina"fttfa batdcr dcrtn' tc.tina pmccduEt' .ud lhc

cvolution of e &rign which provi&r r *rxl(!ql rcrFn t nc

ncv, &rtn rcduct! toEntial ha.d injury brr'rd frorn impect'

Rcrtrvatd bGad lotali(ttl lt !l|t||, tcd.

bv G.rdd W Rop.rt; Edwin H Jr Klovc
G.rrcral Mororr Ca,rD.' Datoir, Mth.
l 9 6 t l 9 D 2 r t t !jffli'6.ir*. pio.t la in ccnc.rl MotoE Provins Groulq' --
iil*"*rai..iii'" Safcrv Scmirur' I l-12 Jul l%t (H$d)j

mt)

HSS(n

MOTOR CATRIET ACCTDBNT INVESTIGATION'
Cn-oss t soxs rrANsPoRT coMPANY'ACcIDENT
OF JANUANY 24, I96'*'ENOME' IDATIO

OE frtrlity 8nd J3o,om Propcrty ds.!u8c rctultcd froo lc'

ai.ta"f i" *ltU Esctor'tcmitrsil'r rur ol( road orrl ovctiut ao'

iJ ari"cr tad tcsr on duty sn Gxc€!3ivc timc and 'vi'cndy

"-"ia tf-p. Hc hld rlro bc'n &btins bcrvilv dudna thc

t iP.

Burlau o( Motor Clt.ricr Srtaly
l96P ; b

HS-006 601

HS-&6 039

TNTEGNATED SEAT ANT' OCCUPANT RESTRAINT

PERFON,MANCE. FINAL NEPOTT

Tha porcntial vduc o( tha intGltrr'd i€rt conccpl ix| a llcanl
r"Li-iitiru lh. utc ot lrltraint svltlmr by gasscngcn is
covcrcd. Scri bctu .nd upp.r torto r€ltrrinls' bott a'ltectivc'
; ;;;-aJ ;"".'ic;i' "bo{ld rtdrs iniurv in bced-on
i-pacu "nd toltotcr tc(idcnt!. tlLr'l rcrtniot "rd protc€troo

"g;irr", "o.p.*n, pcnciradon * t"q-Y bctorc in'urv

luction in 
-ri<tc 

impectt crn bc achicv€d' OccuPsnl rcstrarnt

iii .ot i-p"." tnai bc achivcd with vi:Hia8 "51-back3 an<l

"pe-p.l"r" hcad rctts A Profram i! ft'onr|rEDdcd tEtt is

aii.,ita rc*"tu drcn trrm dctcrminstion of pcrlormancc

luii-.no lor a'r itlcgtrt d rElt'iDt tytttm snd toward

iir--'u" i"..^r, and ivcbparnt to prc!"ktc improv'd ur-

tclrsLd occupant rcaarNrnl.

Comcu Acronsulicsl llb ' ltrc'
t96? i 1aJ9

HS-qb 059

MEDICAI-ENCINEEnING PANEL: TIIE STOnY OF

AN ACCIDENT

somc atraitrctdnr cloc.Ptr end p'oblc6! ir scit'nt inv6tiat'

fii;;irod 

 

o rL a*ttiirt Fofctrioo Rc{onstruction

;tba;*tl Daoducitrs dccbrniEu in st tutodfbilc colhuon

; ";;; ilLlc;. Jr.eoderdr tor tb dcsc'iPtbn ol iniuricrs

u'! urScntly na.dad.

hv J.R. Rubv: H A. Fcmcr; D F HvelLc: Amold w ' SiqC

iiut, rord Moor Co , Dcdborn' Mictl
l95t : 2l rcls

"*l#t-!;gmff fiiji+["'s'fi iHiY#JE;,
l96t p2!-r-{ (HS406 046)

HSS 601

EXPETIENCES WTTTT AN'TT'BOLL EAN EQUIPPED

TnlcToRs
Th. Illinot! Dvition ot Highways urr ncttty I'm traclor

oro*crt ro .ut -a ck"r vcFtltion trcm tb' riot'of'wat ur€'

ffi;;;;;. m;. Artcr-fivc tat litic! .td a5 p'nonal '"ru-

i- L.i it-"t"i"g rcll- ov€t accid'nt' anli'toll ban wcrc

l:.,;;; ;';J;.o.! h tu r€convflcndcd d't ",ti'ror bars

;;;;-;1,t; ut d rosrthcr' Illinors bas now ursta[cd thcm

on moa€ Oran bslt it! urctor mowcts

bv G. F. Kunn!
ii--"L oi-p, ot Pubuc wontr ard ButrdinSt' Dvilion o'

Hisbwayr, Sprinsticrd
1966 ; 2l P
iii'.li "t Fatm end tndulttisl Equipmcn( ln3titut''
Nal.bnsl Inltitutc foa Frrrn Sarcly

I

i,
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HS-{Xb 706

ENGTNEERING BASICS OF NOLL OVER
PROTECTTVE STRUCTUNES

Ooc ol l[c dcrDrnd3 ort conrtrucilr vchiclc cnSinccring
goup! ir thrt opcrrton ba ivan rEeaonablc protcction e4ain3t
crurbi4 $ould thc vcbiclc roll ov.r. h thi! p.Fr thc hi3rory
of nrch tt'trcturE h ravicwcd, bqlic dsifn coorirtcrationr a-rc
cophalizcd, alrd potsiblc avdultion nrcthod! e|E prlrantad.

by C.L Klo.c
CrGrdllrr Trrcto. Co.
ISD ; lJp
Ptc!.nt d ar thc Notional Farn!, Cooaarucaion rnd lndutuid
M.rctitrcry Mcctiia, Mil*rulc., Wi.., &l l S.pr 1 9.

HS{6 ffE

IEDESIGN CUTS DEATH TOLL OF ARMY JEEP.
BIIT OLD MODEIJ STAY

Tba lyfo itcpt will h.vc a codpLtcly nae rtar ruipcn3bn
d6igncd to corrcct tl|. &rttctq|! bqrtliit proltcmr o( thcsc
vd|tlcr. Tl* rrmy plan3 !o ftt in tt 90,m Fcpi elrEady in
aaryic., birt it ivins drivrn rgccial trainiq to urc tlrcin
bacau!€ ttFy ip out o( coniol lnd turn ovcr too crdly.

by Jdcpn J. Kclbh.r: Mich.€l Kolb€nichlaa
PUU: Prcduct Endnccring v{O nt p20l (21 Ap. l%9)
tgdg
Avsilability: tec publication

HS46 r37

STTJDY OF SMALL CAN ACCIDENTS JANUAN,Y I.
l95t TO 'ULY 31, t962

FortioN of tbc Ncw Jcrlay Gardar Srab hatway wct! rua.
wyrd !o dctcrminc thc proponjon o( sm.ll cit! |nd thc
ouobcr of luch cqrs involvcd h traffic accidcnts. Sma[ c8rs
|t! rFt involvcd in a dilproportid8t nunbar of rc.idcnB c!
codrprEd to tlardard ca.N,

by J-4. ARTALE
Ncw Jcrry Hwy. Aurho.iry
1962 ; lop

I{S{n6 9a2

PNELIMINANY NN'ESTIGATIONS OF A
FTYDRAULIC BUMPER AND ROLL.OVER
STRUCTURE

An cxD..ihcnrd Fogr.nr on tb dcltn .nd t6l ot two
3FciIic ircrnr crn bc adaptad !o Fotcct occup.nb ol mililtty
vehklcs. Tttcsc iLms arc a hy&sulic bumpcr cap.bl€ of al-
t luatinS crash forcc. tranlmitt d to vchiclc occupanB 30 tlEt
thcy wil b€ within human tolcrarc€ limils end mll-ovcr rltuc-
turc crpeblc of protcctina vchiclc occupants in roUovcr ac-

IISL sb-24

citantt. Both iram! fc dcdordablc and cat ba fitr.d b crist-
ing vchiclcs.

by John P. Stepp; Sidncy T. trwL; ,.'|6 J. Ryso
Minncaola Univ,
)-t3l
lq5t : lop

:
HSST 05t

A STUDY OF VOLKSWAGEN ACCIDENTS IN TEE
UNITED STATES

Thc pcrfoFnencc of tr/9 vo&twascn twcdoor r.d.a! bcctlca
modch wa! c.mper€d with lbrr of 26,6R Alncri:..o and i.rn_
portcd ca.t involvcd in .ur.l iniury-P.oduciru Gid.ots in 3{)
statcs. Ro0ovcr occutred n|o.! ftlqucorly for saan forciga
t.dan! than lor A!ta|.b.n catt. ADon8 lst!-Eodcl Aoerican
cal!, Corvrir ovcrturncd trEsl tEqucndy. Thc grc.Lr frcqDcn_
cy of €jccti,o.r, trd not crt tiz! alotE, ir thc priroary reason
for lharply incrlalad barrtd! of iniuty end deth rdng occu_
panlr of prc-t966 Vollrwagcns. Th€ frcqucncy of fr? aclooA
Volklwa8cnt, .ttar tla accidart took pl&a, wet e.lrong th.
lowcal ot ?rll ca'! ttudicd. l-.eding c.u!c! of iliury
discu$cd, and romc dilfcrcrr3 bctwen volllva8cn3
U.S. csrt ar€ notcd.

bv Atthu. st.m: John W G6trrtt
Iirbl: Journal of Satcty RcscatEh vl n3 Pllt26 (S.P 1969)
l 9
Availebility : tcc public.tion

HS{t l2,l

VEHICLE ROIIOVER DYNAMICS PREDICTION BY
MATHEMATICAL MODEL

ImprovrnS occupanl surviv.trility dlrin8 a roll,oY.r accidcot
frqui'ts a dct il€d analy:is of ttc dynrmics and ltstbri:el 3iA-
niticarc. of a particu.lar .ollovcr dtuttion as wcl as lhc sltuc-
tural p.rfonnencc of lh€ vchtL irlvolvcd. A two{idcnsional
modcl dcscribina vcticlc rollovct bet bocn drvclopad wbicb,
in cooiunction wilh a propo!.d iadrt of Fr{onnancc, 3llows
such an cvaluation. Dynarnic cquetbn3 of tDoiion for Sround
contact and aibomc travcl are ut€d in tlE tnodcl whih is pro-
grammcd for solution on a digital computer. vali&lion of thc
rnodcl cstablirhca (h. feaiibilty ol this approach for predictitS
thc rollovcr charactcri3tica of a vchiclc and dctcrEilin8 rrla-
tivc aatcty pcrloft:rncc bctwccn vchiclcs.

by l- E. Ford; i. E. Thompson
Chrytlcr Corp.
Publ: Stapp Car Crash Cont...ncc (lllh) Ptoe.di4s
1969 I lop
hcacntcd a! tlE l3th SLpp Car Crasb Confcrcncc, Bostoo,
Ma!!. .2-4 D.c 1 9.

IiS-{I'? | 3l

COMPARISONS OF CAR CNASHES IN THREE
COUNTRIES

A compaiativc anslysis of dctailcd roqd crrsh data trom lorr
dilfcrcnt cnvironmcnt! is prc3cntcd- Thtrc of (hc aurdic! wcrc
on-rccnc invcstiSations of cra3hcs ftom Adclaidc, Au3tralia;

{.
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Eirrninsh$t. rtd worccstcBhir€' Ensttnd Th' fourth rct ol

il;-*;;;" from AclR rcporrt bv comcll A€rcnouri"l

ffi.j; ;il;t -nrlv rural crarhcr in thc unit'd strrca'

il 
';;; '"m* 

uret lllcr€ u! con'ilctablc iinibtiti€t

*rff "*'?.zury""*m*fl i""'!Ei
5;-;;;"t. didncr ch'rrct'rittkt frod nurl ctr'h''

LlrE"-"oni.ion.. rrodr rrc bw (2? mPh)' litc irnpactt rrc

il; "'d r."d. r" 1'1 :ry-tff i:'H;Tflfr:;
Tbr .I! fcwc! hjul.'r PCr P'rlon' - 

n

iIlli.'itgt- 
-ot'. 

arc rnor€ (rontal impaclr end rol'

tovat!, snd '|orc inj$ti'r F P'rlon

*ffiiffi'5ffi?,'";**r'
KJli", * llrb stapp cat cr&rh contcrcnc'' Bolton'
Mr!s., 2-4 D.c 1969

HS{n 2t0

CO�TPACT CAR ACCIDENT STUDY' GARDEN

ir.-^ii lirxwrv: JANUARY lx&ruHE le6e

C,Ardan Strt Pskwav Slstislics fo' JanuarY 196&Junc 1969

iiJt*Js,g o{ rll cars urirs o'c PErLwa} wcr' comPactt

iiltf, i.tt L"o""a ;^ 24% ol t\ rcclLnts Howct€r' 36't96

;r:il' ;;;;' ;i 
-r% 

ot dtivc' fruliti't' and l! !% o( D't'

;; dt"il. ocurrrd in comD'Gt! sinSlc vchklc acc|!'ntr

ffi.d-i[ ]i:* o( dE rtstrdsrd'lirc c!r!' snd l8 2 oI

t-;;; Av zoq ol.- 9t- -'11'"d"tt ca.' ovcnunrd'

Jiru- e-i* ol tbc compsct! dit volttwrgpn hed morc ovcr'

f,fr il .Cal tbrn 6nv otbcr riqk rnelc SligDcrv 'osd! -3c'
;;J';;;lb.J " qu{tcr ol oi s4i'cnts Dorr from l e

ffiE ii:r i,t ronderd'rizc cal dnvcn snd 61 796 o1 co!r'

ff;-;;;; uidct 30 vcsrt old onlv sbout ooc-rhitd

Ii'�"nLc-ia-"nt-intof tcd &ivcrt erc wGUinS lcsr bchr' Trbu'

i'J'ilJo.ir-.i,*t*:.:tf,-:t,1;,f:"';.'1ff ;.tJ,5;;
tion o( gdlon in lk cat; vcalcrc! E

iJJ'*nai io*, volktwrScn involvcmcnt tralfic and ac'

:;:il";;;;; "" "'ia "".:o"nt lurvcv b, 6 vchicrc

claltas lubdividcd bY ma_kc ol c5r'

N€l^/ Jcn Y HYY AutborirY
l t  ;2,8p

tlS.@T il?t

A:qALYS$ OF FAIM TRACTOX ACCTDENTS TO

iiffiune conREcrlvE MEASURES

A aat o{ rulc. fc |.lc tracror oPcrrtion it p'c'Gn@d TL-ob-

;;;;aL rtrdv wcrc to d'rronrttrtc thrt r proc'r'"or

ii'-.ilJ *-i-'t"avrir c"n vkld !'lc trrctor oF un8

lliff - 
-*tatp 

inrorordon on c<luiFrDcnr chr''lp3

ffii.L "r..-.iy &"cr grd/or vtdtn d€ticirE-t; tld 'o

Eff; ;E;'t-*r' necouurrnaations hc|u&: tncro'

ffi'pao--6tt cnsinc'riis chrt'Fr ruch '3 orcil.,'n- pro_

E& Itl*.^it* 
-tit-."; 

b'tl" F cto' rcci""! ,''lor '.-

tT6aliitta th' epPlicrtitn ol th' rcchnhu'3 uscd rn

thi! anrdy to olh.i F€id'nl |lc'!'

bY T. D.Yit M.:Frdsrd
hiarixd SefctY Council
1969 ; JlP

Hs-007 8?6

HS{Cn 7$

CHARTTdG A COMMUM]TY TOPP PROGRAM

A commututy tEcto( tr(cty progmm is outLin€d lnformauon

;"jrc.;;;;l ol thc t!'rcrot uplct pro-blcrn whar thc Tractor

:;";;;il;;;;" end Protc'don {roPP) prcgram ."' and

il'U"**ii" -a mc{nt of pronolus it 13 giv'n in qucltion and

;;;i;;. How to build tlrc prosrsm' *'bet mcsraSc lo us';

;il;;; msv bc cn'ountcr€d' rnd wtv! of Lrt'rcst'n8 and

ulrna varioos anatt mcdia atc dcla!'o'

Na(bnal SaIctY Courrcil

#i',:fl.t:'*e""guY""iioffi fr f '"lff#*o

HSst 791

PREVENTTNG TRACTOR OVERTURNS

ht*nt fiSurt3 tldkrlc at lcalt lm annual fataltict from

i"fi"#;; ;..'0""": ^ liTP',g:lL :tTL':"!t T;
dicata! 6 in l0 ol thc* utvolv! I

iTil* t""t a! crulh_rcliltent cab3 errd tat€tY b'113 arc now

i"[-u-f",- u* prcvcntion of upscr i! tlt boric n'Gd Faclors

!.i-i"ii* to'uptto t'"' P€r{offiEncc srd 3tability charac'

Hi;"r- "i rt trector; hurlurr limftsriont o( tlrc opcraton and

ljr"i" "-"ta end wcatlrr corditbn3 spccfic bazard3 arc

givcn with r}lc aatciy dcfcn!' lor c*r'

Nttionsl Sr,cty Courrcil

ffil"X* *l'g,i"1'3omil,#'l#;lo'* 
-

HSSI Sos

DOT CT'ASH SUIVIVAATLTTY PROGRAM

Thc fcasibrtrty o( dcli8nin8 a Ychiclc tha! will protcct mosr oc'

:';."i;-;;-;" crarhcs is drscu:scd o'llancc i! rcqur'o (o

Jii.i "-trt (orcct; most nlurica end fatalilics' rcault Jrom

iil'"1"1' .i".*" whcrc lhc most dlstancc is availablc to cutNon

11"i",".--*"t !6t! "r'ith duitruca' bqboon!' and human

ii-iFtt'."""i, arr bag rtstreing 'rc dcs'rib'd lmpact l's13

;;i;.drl; "'- and with crr: 'nodilicd to b' morc crash-

#;;-;;;* dclcribcd' includins hcad'on' r€3r cnd' srdc'

and rollovat c!.rlEs'

$1ffi 1ffi.'#'?::'":;x'-*;?hlf ;"'
flhJlLt, rn Hs4o? t22

HS{N? E?6

TRUCI( CRASH TESTTNG

sradc a,|d dvrlemic "'",YT: :t';"[.i:'ilf ft'H::
Euck! aSaintt d lcrcnt rrnd3 or

iJ. 
'aJ 

gt -aat' wcd8i4 ol crn undcr trtcl!: rollovcn:

iii-?-.rioi* ot tht l(6d; r.rd imP'ct o{ &iwr qsl;nst rhc

:;;fr;L.i h i! conclud'd thrt thc.. att mrukcd o,'-
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HS-007 92?

fcrcncca in lh€ bchaviJr of ca'! end tnrck!, luch as divcEc
tEucnlral bchavior in torac tylca of colli.ion po$ibil.ity o(
Dort-collbion firEr, and diffcrcnt kind of !t!ari!8 wh€cl ifipsct
on tbc &ivcr. Infoffutkrn dcrivcd (rom tlrc tcab may bc b.lD-
fd in inboduciq chrngc! in dcitn q,Nch could nrake truclr
lrtar.

by E. Fiinchird
Fiat Auro-Avio Rc!. l-^abr,, Turin (Itdy)
Publ: 1970 Intcrnational Ssfcty Conl€'lncc Conpcndiuar, (P-
30), Ncw York, 1970, p9ol-120
R.pt. No. SAE-7mall ; 19?0 ; It rcf3
Includcr 3ummaric. in F Etrch ard Cctlnrn. Prclcnald at ly l
Itrt .nariond S'rfcty Confcrcnc. CooFrdium: D.troit, Mich.,
l3-t5 M.y lyrc, Bru$.L, Bclaiurn, &l I Jun l9l0.
Avsil|biliiy: SAEi In HS{o? t59

HS4J79n

r'ELD STUDIES OF N,OLLOVER, PEN,trONMANCE

fta cbatectarbtjcr o( rollovcr accidcnt! arc dcacnbad. b.tcd
6 r Gpnraantstivc t mplc of Britilh cart and tight vant. Rol-
bvc(r arc cirb.r initiald by it!|Fct *itn snotlEr v€hicL or
et! rimplc roll., tha incilcncr of otbr typat of roll b.in8 low.
Doo( opcnina ralas arc bigh. Th. clEractar oa roof collapec is
d.!.db.d. Tbc tourccr of injur-y !o occup{nts rre discurrcd.
lniury to thc hced or fac€ occurrcd in 9646 of iniurcd acu-
pant!. Scrt bclB, whcn wom, pncvcnt ciccrion but crItnot
oftcr cohol.lc irnmunity frcm intury. IrnprovcitEnt! in cralh-
wgdhincts aac lugScatcd-

by I. D. Tampcn; G. M. Mackry
Fo.d Molor Co. Lld. (EnSLnd) Biminriear Univ. (Enfland)
Pubt l9r0 Intrfnrlinlsl Auto S.fcry ConI. ComFndiurn C]0),
Nrw Yo*, 1970, p$+n
rym
Lr-ludca summarica in F rnch ard Ccnrlgn. hca.nlcd ar l9t0
lntamrtional AulolDobilc Safcty Confc.cncc: DcEoit, Mich.,
l3-lJ May 1970, Bn s!ch, BclSium, &l I Jun 1970.
Awiletility: SAE; In HS40l 859

ll9ffi 5&7

DECLINE IN AIJTOMOTIVE COLLISION INJURIES:
A TEN YEAR COMPARTSON OF CLINICAL CASES

Thir paFr i! an ovcrvicw to indtatc th€ .€duction in injurica
dtel ba! r.lultcd from apptication of ltE S{tcly Sta.dsrd! sr
wrll as froh cffons of thc autorDotiv. indurlry. Witb thc cx-
ccpdon of hood pcnctrstion, sidc impact, and roll,ovcr colli-
sinns, hr€lrcr irnpact spcad and 8r€arcr vchiclc &forrnation
rnurt ba prlscnt in collilions involving crlllln( domcrtrc vchi-
cl6 to producc injurics simils! l,o tho3c obrclvad in clrlicr
modcl vchiclca. Th€ shift of poririoo of injury producina com-
poncnB ia lhc vehiclc in|rior dctrrcnstratcs thc ovcta.U cfl€ct
of ildu:try and Sovcmmcnt cffortt. TlE data .ho 3uaacst that
two eGer. sidc irnpact and rollovc. protcction, ar€ pritlcigel
collision artar lhar must b. impmvcd.

by Dalc E- Runfc; Arnold W. Sic8cl: Alan M. Nahun
Cdifomia Univ., l-ot An8clc!
Arbl: hocccdinF of lhc 13tll Annual Conf, of thc A.{A.I{,
l!x9,plt5-95
1969
hrs€nlcd a! thc lfth annuel confclcnc. of tllc Arncricat
A$o.. for Autodtotivc Mcdicinc, Minocapoli!, Minn.. 1617
Oct 1969.
Availabiliry: In HS4o8 596

HSL sb-24

HSSt 696

DYNAMIC PROBLEMS WTN{ AN AIR BAG
NESTRAINT SYSTEM

Crash tcltiru has Evcalcd dynahb problcm! with prcscnl
dcriSns for eir b.8 pallivc rc3trainu which must bc rcsolvcd.
Out-o(-porition occupent! caJr rcltrict dcployrncnt of thc air
ba8 or Nlfcct ia! rrstrainl action. In rollovcr and 3idc impact
accilcnti, today'! air ba8 oafcr! only mini''ral rcstr'.int. Ac-
cordin8ly, it apFal! csscntial to u!. thc Lp b.lt, irl combins-
rion with air baa!, to .chi.vc an improvcd G3traint 3y3Em
ovcr cuncnt syltcmt \thcn usagc firtcl and cffcctivcncs! aic
considcrcd. Thc noitc lcvcl creatcd by air ba8 actuation rney
crcaad lolcrancc Lvcb in 3onrc hunEns. Inadvcrtcnt dcploy-
mcnr of .i. baas could comp.omisc lha &iv.t's control of lhc
vchiclc. Thct€ and otlrcr l6hr!:al Droblcms must bc rcaolvcd
bcfor€ 3uch svstcm! aac fumishcd in automobilca to bc aold to
thc public.

by J. A. mua
Ford Motor Co.
t9? l  :  @
Prc*nt d ai Autonotivc En8in ..inS CongEst, Dctloit,
Mich.. I l -15 Js-n | t l .

HSfit47

EXPERIMENTAL SAFETY VEHTCLE EMPHASIZE
CRASH.WORTHINESS

Thrc€ cxpcrimcntal 3alcty vcluc'16 bain8 brilr lor th. Netion t
HiShway Salcty Butc6u offcr imprev€d cncr8y ablorplion, oa-
cupsrt .cltraint 3yrcms drd idrusion limitr. Sp.cific5tions
call for I fivc-p.slcngpr, foot.door lcdan with tlrc wcight lirnir
of 4.200 poundt. Fcan tcs btk{ly dclcribcd arE (hc front struc'
turc protcctioni lidcswip€, rollovcr, and fucl 3piltage protcc-
tion: int.nor fcsturEs: staarinS; handling; dircctional stabilily;
bratiru; visibility.

Pubf: Aulomobilc EnginccrinS v79 hl pSL'l (Iztr l'nl,
t97l
Availabiliry: lcc publication

HS-mB 8J9

A STUDY OF THE FREQUENCY A}iD TYPE OF
TRACTOR OVERTURNS ON NEBRASKA
HTCHWAYS AND FARMS

Thc purpotc of thi! ltudy was !o dclcrmina traclor overtum
accidcnt char'actcailucs, llrc naturc and cxtcnt of iniury, thc
causcs of thc ovcnums and what rn€ssurcs car bc talcn to
prcvcnt ovcnums or rcducc th.u $rjousn6s. Data from l0O
accidcnts wcr€ studicd; 42 rc3ultcd in dcath !o thc op€rator 56
in injury. and 2 in no injuiy. It was found that 3d% of lhc
ovcnumr involvcd op.rators und.r 20 yeari of agci tbat 4{t7.
of thc op€ratoB had lca! Ulan a hiah school cdu€tioni thal
78 wcr. c.rpcricnc€d in opcrating a tracto.: that only ninc o(
rhc lraclors had 3ornc kind of protcctivc dcvicc; thal 4270 of
rhc eccidcnlt (ook placc on a roqdl that thc lcadina causc of
accidcnt! war impropcr opcraiion ol thc lracto.. Thc lypca of
rracton involvcd ir diff.rcnl typ€s of ovcrtum ar€ discuss.d-

by Rotlin Schnicdcr: Robcrt J. FIor€[
Ncbraska Univ. Coopcrativc Ext hsion Scrvicc
1969  :29p
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HS46 921

CARS WILL BE SAFER.IF THIS IDEA WON,KS.

HERS'S THE LOWIX)WN ON THE FIGHT OVEN
''AIN BAGS''

Th. advanbSc! at|d diladv$tat6 ol eir begr foa ocalp.nt
Dro!.clrion etc dilcut3cd Tb€ Dcpanmcnr ot TratsporLtion
rnay rtquirt rn bstr in ca's built altct Jrnuaiy I' l9l and
tlta autonotivc irdultt-y insilrs lhlt mor€ timc ir nccdcd to
wo.k out thc cnain.tins atd slcty p.obtcm3 Air ba8 protcc'
rion in trodtrl. tiL imP.ct. and rollovcr accidcflt! i3
dilcullcd.

firUt: CtranginS TtnB Pll-! (Nov 1970)
lvto
Avaitrabiliry: rcc publi:ation

HSS935

COMPACT CAN ACCII'ENT STUDY. CAIDEN
STATE PAN,KWAY

Tha SrrErsl pkurtr o( . compacl cat i! that ir des rtol tct
inio t|rcrr lhan fu rharc o( Ncci&n6, bot do.s inllict proPot_
lio.rstcty ltrofl iniurk! on it! ridc6i il it invotYcd in Etorc !in_

8lc-v.hiclc acciilcnt!, ir runt oll dE road ntore, il brt.

Irr€trr t.nd€Dcy to ovcrtum, sod it ir op.€rcd by rclativcly
yoor[ driva6. Tb. r.lulls o( th€ pt!.cnl ltudy do not rubstrn_
tisly altar tha rbovc. bul !u886t thst thc diftcrrncc! b.l*can
stardard and @dl9*t c-8,'l| q|ey ba 8radu.Iy lc!!.nint.
wlEthar thit ir a tibrtlon ttst i! gaculiat to tha Fatlway or
indicativc of a rcncsd lIlnd it uncattain. lt nray bc tiat thc
rcalnr cmpbalir on lsl.ty i! hevinS :omc cltcct on accit€nl
and iniury lrcnd!. whatcvcr ll!€ ca!c, it is lilcly lhst sddi_
tbnal lstcty rcquimmcnt! of thc Fldcral Sgvcmmcnt will

Pllducc chan8cs i, rutomobilcs in lia asly lyf0'3 Ra€o8ni_
fion by thc Amcric$r Auto indultry ol a 3izsblc matkct tor
rrrall, cconomical csrs duoud it! introduction o( tcv.nl ncw
car! lD this cttlgpry lhould al3o ba€olttc not ccablc towerd thc
.td of l97o.

Ncvi/ Jc6cy Hwy. AuthoritY
1969 ; 3op

HWg 103

N,OLL STIFFNESSI COULD SPELL DANGER

Thc rollcvcr tcndcncic! of scmitnilcrs ata discu33rd. Roll
!dtln6!. roll rr3illancc, load kansf€r art dlculscd. end way3

of ioproving t.hc tubili(y ol vchiclcs. cspacially scmiltailcd'
arc btblly dcrcn_bcd.

bv P. A. C. Brockittrton
Pribl: cor ncrcial M:olor vl30 n1336 p57 (5 s.P 1969)
1969
Aveihbiliay: scc aoblicatioo

HS-009 543

HS-m9 105

PROTECTION OF DR,NYERS OF LORRTES AND
AGRICULTURAL TNACTOR,S IN CASE OF
OVERTUNNINC OR IMPACT

On thc be3i3 of impact and loedht ts!f!' tlSulatiot! for
minunum rtandardi havc b.cn catablithcd in Su,,cdcn lor farm
ttrctor and lorric cabi.

bv C. Ekbcrs
s;cdcn National Rosd SsJctv Board StockhoLn
Publ, Conlctcncc on Road Satcty (Bnr33clt)' l96t' vol.2'

PAt 3-t to Al3-15
| 96t
Ab3[r.ct3 in En8li3h, Frcnch, Dutch' and Garrnen'
Avaihbility : scc publication

HSS9 29

SOME COLLTSION ASPECTS OF BRITISH NOAD

ACCIDENTS

Aspcst! o( collision tErfornuncc oa inLrcst (o dcsiSt cn'
ginc€rs ar€ outliFdbr!.d on .t-sc.nc ttud&s ot accid€nt! Thc

;chtivc frtqucrcy with which diffcrcnt ar!3! ol thc car ar'

3lruck is dttcust d, alrd thc importancc ol impacB o(bcr than

t-hc diEcr fronral tyF is cmph8ir€d. Rollovcr accidcnts atc

dilcusrcd in rct tion to rcol cotLPs€ snd con!.qucDt i,jury'
va.rio|r3 caac3oricc ol obicc! !!ucl .t! &scriHl tlttcc'
fourtl8 ara orhcr vchtlcr. Door og.nina durirg thc colli:ion
pherc is rcvicwcd in t rm. of tlt mcchanism whcrcby doori
oocn end thc rstct wlth *htb tbay oPcn, according lo nralc

oi rchiclc and thc pr€rcncc ol tonaitudinat r€ltraiDt dc,iSincd
inlo ihc larch mcchanism- Tb.!c E.ults cray hclp in catabtsh_

ina prioridca (ot imprcvcd cralh p€rformsncc dcaiSt of vchl_

"tis. Scrcn ttttitticlt tablca aI! includcd for thc accidcnt
typc! discuss€d.

bv G. M. MacKrY
Publ: Automobilc Enaincc, vJ9 nl3 pidl3 (D€c l%9)
| 969
Avrdabilily : !.t publicatioo

HS{I) J4]

THE GR6AT SACK RACE

An air bag r.strain! systcm for Passadg€r ca.s ia lhc primc

candidatc btinS considcrcd by Dcuoir to mc€t th. Jatuary
l97f dcadln€ proPolcd by thc Dcpattmcnr of Trarsporbtton
for mandatorv iniolation ot an clfcctivc passivc rcstrajnt
sytlcm. Considcrin8 rha tcad tirnc thc industt'y nc€ds in ordcr

to dcai8n such a sylt m inlo tl|G 19?3 cars. i( is not likely to

rncc! thc dcadliac- Thc llandatd3 eovcr Protcction frod rol_

lov€r, fronlal, and sidc impact collilions Dilficulty is an_

trcrpalcd $ m..trng thc proPoscd 3tandardt (o. Prol'cuon
from rouo,crs bccaut no !rqn'r".d rollovcr rcar cristl ahd

bccaulc thcrt rt httlc maorttletion in thc lilcraturc on thc sub'
jccl.

Publ: Motor Trcnd v22 n7 p&9. $ (Jul ly/o)
1970
Availability: t . Publicalion
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HS{O9 564

DESIGN AND TFSTING OF ROLLOVER
PROTECTWE STRUCTURES IN ACCONDANCE
WITH SAE J395

Pla*ic adalysis typc o( inrlytiql calculation3 arc includcd irl
tbis pap.. ar r SuiJa for dcatneB to tEc rotlorcr protcctivc
stnrctuE3 to rr|ctt SAE J395. Basic dcsian coniidcGtions arc
givcn includinA mat€rial sclcclion, briulc failurr3, lo<d buck-
lin8, ard al,owrblc dcflcctions. Thc dcstn i! applicd 1o
canwl€r t -actor canopy prolotylEs.

by William P. Macaru3
lntcmati ona.l Harvcatcr Co.
Rcpt. No. SAE-7IOJo9 ; l9?l : tp? rcf3
PrE .nr.d et ErnhmovinS lndu3try Confcrcncc, Ccnual
Illinob Scction, Pcoria,5-7 Apr lyl1.
Availebility: SAE

HS49 651

ROLLOVER, PROTECTIVE STRUCTURES FOR
FAN.M AND CONSTRUCTION TRACTORS. A 5G
YEAR X,EVIEW

Ovcr Orc pait 50 yca'3, en .ltimatcd yl,(x[ !?ctor op€_riltor!
hrvc bccn ecidcntelly cn8h.d \rndcr thcir ovenurncd vchi-
cld. During that timcrtability, p.lvcntivc dcvicc.. and cduca-
tbn havc bcrn tricd to rrducc tbc numbcr of ruch accidcntt.
Within thc palt l5 ycsr'3, worldwilc activity brs bo.n corrcan.
u'atad on dcvcloping adcquatc mll-ovcr pmtcctivc atnrcturcr
(ROPS) tor oF ator protcction. ln ordc. rc rnca3urc thc
adcquacy of thc 3lructurc3. valious worldwilc pcrfonianc€
st&rdard! havc bccn crcatcd. Th€ lercst includc d|o3c ot thc
SAE, which rtcognLcs thc nccd for a ROPS to ablorb cn€r8y
in o.dcr to ninimize injury to thc op.rator.

by JffiEa F. A-rndt

Iyll ; 9p25 rclg
hrrcntcd at EanhrDovina Indurtry Conf.Encc, Ccntral IU.
Scction, Pcorira5-? Apr l9?1.

rts409 6J7

AIR BAGS BY '?!'

A numbcr ot pss3ivc r.straintr ata bcinl coolid.Fd by thc au-
lonrotivc indurtry to mcct thc fcdcrerl Sovcmment dcadlinc of
ta u&.y 1,lyl3 for mardatory installation in aulomobilca. Air
bsg3 dr tna most oftcn di3cu33cd lyttctn, but oahcrs bcing
coGidcrrd irrcludc dcployablc net! and crash blanlca!. Thc
6rsndard Equircs cffcctivc proicctio. in bcad-on collsiooi al
30 mph, lstcral collhion3 el l5 mph, and rollovc's at spccds up
ro @ mph. Dcapitc aigndicant r€3€srch advancc., thc industly
rlaintaint it crnnot drcct tbc impo.cd dcsdlinc.

hrtt: Fkra O*ner

HSL sb-24

HS-{ng 759

THE NATURE OF THE COLLISTON. A STUDY OF
BRITTSH ROAD ACCIDENTS

Somc dat3 from a rcprcscntativc latltDb of B.irish call ttt-
volycd in urban and rutal couision3 atc givcn. Thc intonnation
wat obraincd from itarisdcally rcp.rscnlativc samplc siudics
oa accidcnls viiitcd at thc sccnc wit}in 3omc 30 minutca of
lh.ir occuFcncc- Th€ rElativc frcqucncy oI variou! crash con'

ligurations i3 aivcn and somc of tlrc conscqucnccs ln tcrms of
rollovcr cxpcricncc, door op€nin8 ralcs, and pcncu_ation of th€
pass.nScr comparlmcnt arr disculs.d. Thc.cd$ction in door
op€ninB ratcr with thc usc of anti-bur3( latch dcsuns is illus-
lrated. variations in collision spccdr with cnvitonmenlal
chanSca arc outlinci. Thcsc r€sults p.ovidc aomc itlsiSht into
th€ pnoritrcs of crash pro(cctivc dcsign, in lcrms ot csrablish_
ins tlrc rclativc imponancc of various crash corfr8rrrationa.

by G. M. Mackay
Publ: Tcchnica.l Aspccts of Road Satcty n42-43 p2.l-2.13 (Mar
t9?0)
1970 : 5 rcfs
Availabiliiy: sce publicatio.r

HS409 t32

SNOWMOBILE CRASH ANALYSIS

This aniclc prcscnt! lomc initial rc.ults of a continuioS ltudy
of MichiSan snowmobilc crarhcs. Thc ttudy G somcwhal
biascd duc to failurE to rcpon minor snowmobilc crashcs.
Young malc drivcB had thc hish€st crash rat.. T}lc most
frcqucnt accidcnt causc wa3 3triking rouSh tcrrain or a ditcb.
Strikins fircd obi.ct3 and wircr was morE frcqucnl at nu,ht.

by Marion Comgton; william Cadson
Publ: Hff bb Rcpo.ls pGE (Mar IYII)
lYl l  i  I  rcf
Availability: scc publjcaiion

Il5-010 225

CODE H33 FARM TRACTOR, CODE H34 FRONT
END LOADERS AND H24 TRACTORS . -
INSTALLATION OF ROLL AARS, SAFETY BELTS
AND CAAS

Evaluarion was rnadc of thc practicabilty and us€fulnc$ ot
.oll birs and saJcly bclts on lractors, particularly wh€n filtcd
wiah cabs o. cnnopics. Cabs. roll bars, a$d ssJcty b€lrs w€rc
oountcd on e codc H24 crawlcr Lracbr, a codc H33 a€ticui-
tural tractor. and a codc H34 froot cnd loadcr. It wat dcter-
dincd,iat thc roll bars ar! adcquatc and safc, prowidine the
sea! b€lrs arc fastcned. ll was concludcd. howevcr, *lar Lhc
roll bars wcrc uncconomical for univc.sal installation on all
RCAF tractoE bacausc lhc tftrclorr arc norrnally opararcd on
smooth tcrrarn. Canves ovarh€ad protc€tion, at e tlIrall cost,
without rotl ba.rs. was rccoruncndcd for thc Codc H2a ard
Codc H3l tracto!.. A pcrmancnl cab was rccotnmcndcd for
rhc Codc H3l. wirlout rou bars. This vchiclc tu vcry rtablc io
opcration and is r3iuirrd duriru all lpcs of rnclcmcna
wc5&cr. lt i! rcco'nmcndcd thal lraclors uscd on hily and
rouah tcrrrin should hevc roll b6r3.

by comp. Civ€fls. C. A.
Ca.nada Ccntral Exp.rim€nkl srd Ptoving E3rab.
l q i 4  ; J l p

I

: i

ll

i;

4,

l 0



Dcccmbc r  l ,  I  977

Hs-,010 242

ITTGH\f,AY AOCIDENT NEPONT. INTEISTATT BU$
AUTOMOBILE COLLISION AND NOLLOVEI ON
INDIANA ROUTE 57, SOUTH OF PETERSAURG,
INDI,/|.NA. NOVEMAER 24, 1969

A trua wa! tnvalil8 louihbound on a two brE hiahway in
&n.. to3 and d.Itnc33 al {} to 4J .nph, Wlrib rounding a
riabt brid q|fvc on 6 downSra& and rppFrchins an inlcrlcc-
tioo tbc bur drivcr aew thc bcadltht! o( an astornobilc lvNch
h tlroqsit we! cntcrinS th. hiahway lrom thc .i8ht and com-
ita st him. Hc rt.r.d !o tia .isht, rppli tlrc bra.kcr; thc bur
awarvcd cloctsila. rtildad, nEt lhc aulomobilc, vrluch in
frct 1rrr .rotDcd ta thc inraala€tion, tli.l tidcwryt rnd .oUcd
ovar in 1 dirch. Th. eutoriobil wrt 3tnrcL btosd!&lc by thc
tilr 6td tlid louthward, awey flo n tia bu3. Th. bo! dnvcr
ard rll occrrp:nE wcrc iniurd drrirg rhc rollovcr and .n in-
f.ri ws! killcd. Th. .ulohobilc &ivcr nas tlthdy injurd.
Thr Drobstrlc caurc of thc accidcnt wrt thrt (h. bu! drivcr
liliudcad uE localion oa tha ruto.nobilc bccsu& ol an illu-
tion cautad by tla foa! Codtribotin8 factor wa! th€ cxccssivc
rpood ol lbc bur lor 'ord conditionr.

Nrrbnd Trrn.p. Satcly
ly'l i t7p

HS-010 438

SUMMARY OF TNAFFIC ACCIDENTS IT'VOLVTNG
TEEN-ACE DnrVEn9l969

Slatirtkrl rummaricr of Wshirulon Strtc accilcnt! involvinS
&ivcn undcr X) arc prcscoted.

W.rhinslon St tr huol
l9t0 : l2p

Irsolo 63,4

SIMULATION OT SIDEWAYS OVETII'NNING OF
WHEEL TNACTOTS ON SIDE SLOPES

A dEthcdrafictl oodcl wNch Prcdicb whan t wbl tractor
will ovcrtum ri&wayr ir di!cus!.d. In addition to lhc trsual
tir€ ard Elctor Fratratctr, tbi! mod€l rlro cotsidcr thc tlopc,
uldt8 radiur, hl.trp bctlt, and siL (otccr on Utc lit€s Thc
datladati:st dodal pt€dict d lodrc avcdufn3 wbilt eclually
did mt occ-ur duri!8 axp.rincrtd lcat!.

by J. B. tljdeN; Dquir l,rrson
Nc.br.rb Univ. ArdtF Uoiv.
Gr.tl
lYll i gp?, rrl.
hlr.dr.d rt t!. N irrul Frin, Coottlcdoo, tld hduttti.l
llrcbincry Mcctirg, Mlw.ulc., l}'16 StP l97l

ltltoro fio

AIJTOMOBILE COLLTSION AND THE EFFECT OF
TITE NEW U. S. A. STANDANDS

Th6 cvolution of collirioo injury atcty h modctn A.aErictn
artodFbrl.r is Eeccd. Tbc c(t.ctivcnctt of scvcrd rtgrdardr

HS-o10 945

ir dcscribcd and collision cx.Jnplc! atc Sivcn whcr! currcnt
pcr{ormancc slrndrjds .tc undcr study Conciusions of

dcrailcd rccidant tnrdic! by mcdicel-cnSincannS tcams at

UCLA arc prc:cntcd. Rcduccd injury lcvcl! duc to ihprovcd

3tccriJu whccl/column 3ylacmi. witdlhjcldr, and olh.r protcc_

tivc fcatur€s at€ illuttnt.d. Thc nccd for ihproved sidc im_
pact prot.ction aad adcqustc child rcau-rinas is disctr3s€d

Cas€3 atc pr€3€ntrd illuttllling othcr problcm artas. lucb a1

undarridc protccd.on, last anchoraSc failurc, fucl tank rupturc,

hood lsich lailurc, aad witdlhicld pillat feilurc. Thc nccd for

furthcr intcniivc mcdtal-cnginccdq collision rcs.atch to bc
uscd a3 a ttosis for fuiuta pattontEncc standatd! is stlas3cd

by A. M. , Nahum: A. w., Sicacl
Catifornia Univ , 14 An8clc!
hrbl: HS{IO 808, ConJcrcncc on Rood Sefdv. Vol. 2
Bi,orncchsnjcr o( Accidcnt!, R.2, Brusscls, 1966 pls-(l-8O)

l96t
SunnD.ri.s in Ftlnch, Dutch rnd Garrrran.
Av.ilsbility: In Hs-olo 60E

HS{ro E7

FCTM TNDUSTRY IS MAKINC CONCERN FOR THE
OPERATOR A HICH-PRIORITY OBJECTIVE

Marulacturcn of fatm. conltn ctjon. and industrial machincry
a.r€ aiving incrcasina conlidcration to opcnrtor saJcty and com-
fon. Rouovcr prolcclivc ttnrctutl! on hcavy constructlon and

indurtial cquipmcnl rt€ dilcu3acd. A maolcmaljcal mod.l has

bccn dcvclopcd to rimulrta tilcways ovctrutninS of fatm trac-

tort. Othcr atpatt! bricny dj3curtcd arc: towcr cranc monitor'

in8 !y!tamt, an clcctronic ovcrlo.d warnirU svstcm for mobilc

c!'an€!, tafcly dgnt toa rttrclulrcnt to tllc fiacluncry. a lower

noilc fd ftodulsr cibs, end cab ait conditiotitlS-

HS{10 9,15

DEVELOPMENT OF ROPS CR"ITERIA FOR
CONSTR,UCTION AND INDUSTRIAL VEHICLES

Pctformsncc rtanderd! for roll-ovcr protcctivc llruclurc!
(ROPS) h:vc bocn dcvclop€d lor four cls3sca of €quip'

ocnt:trtckcd ttactoG, losdcrs, motor 8rade6, and whccl

tcrapcr primc movcrs. Thc critctia wcrc dcvclopcd' aJtcr

ttudy of Europ.an. Fcdcral, aJld California codcs, by studytng

tha bchavror of rou-provcn strucqrrcs in a laboralory and con_

vcning tlrcsc obicrvrtion! into nuh.rical rEialionships. The

crircria crtlblfuh livc |leior t€quitcmcDts: rcsis! hori2onb]

torcr (lllatcd lo n[chinc wci8hr); ebtorb cnc!8y (rnust dcflect
vitbou! crlalEopNc failuIt); wirhrtsnd lcrtical load aftcr

&flccdon cqurl !o ttrachitrc *sithti dlcct ebovc requi!.m€nts
*ilhour cntcring cntisl zonc; mult pcrfo.m sl ocF o! ma!€rial

r'rura cxhibit Cbarpy "v" notcb imp.ct 3tr€nllh ol 8 ft_lb al

20.F.

by Slsab J.E.
CstcrpilLr Trsctor Co.
lYTl  i  l , rp l4 rc
Prcs.ni.d al lhc Nslion|l Frrm, Con truction and Induttlial
Machincty ttEctin8, M-dl'vrulc€, ll-16 ScP l97l
Avaitrabilily: SAE
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HS4l0 9{6

CALITORNIA'S DEVELOPMENT OF SAFETY
STAIYDARDS F1OR HEAVY EARTHMOVING
EQt'IPMENT

Ctliforria citablirhcd tbc Divili.tn ol lndurtrid S.tcty to
dcyclop and cnlosta .sfcty rtandard! for tlic wo.tricn in
pteccs of cmpLoymcnt. Maoy satcty ttandard! h.vc ba.n
dcvdopcn wbich includ€d roll-ovcr prolcctivc rtucturt for
h€rf carthmoving cquipmcnt. wlEn it i! dcrrrmincd that a
ncad cxr3t! for a ncvr lalcty oadcr 3uch $ Conltruction Sltcty
frcr 1596, whictr rlquilca roU-ovcr pmtcctive rlnrctuci to(
hcar"y G3rtl|movinS cqurpmcnl, tbc divirirn UrorooShly
analy&t lha coaioc.rina, .ducrtion, and cnlotlamcn(
Focadrr&t Ntrd tcchniquc! ar th.y &vclop th.3tat 3.fcty
ltind|td. Ar thc prcrcnt timc, thc division b invcrttetiag thc
nc.d lo. rslcty stardard! pcrl.initu to cnvironmcntal control
lor tlE oparstors of aquipmcnt utad in constructi,on.

by Farnrcr C.W.
Calilomia D!Dt. of lndustrial Rclation!
lYtl i 4p
Prti€tncd rt tbc National Farm. conttrucdon .nd Indurarial
Ma.hircry Mcctint, Mil*,aulcc, l3-16 Scp 1971.
Availability: sAE

HS4l0 96t

TNACTON, ACCIDENTS IN AUSTNALIA

It is crtimatrd thel tractor acci&nt! accoufla for about l0o
d.atb rnd t,(no noll-fatrl lariout iniudcs cech y.3t rn Aut_
Lralia. Frctrl a colLction of ncwrpaPcn. thc primary rcponing
loutlc ol treclor accidcnk, it wat d€tcrmincd that about 4
&atlu occur annudly pc. l0,O0O trdctoB, bul in hily farming
region!, dcsd ratca rnsy rcsch 25 pcr l0,OO tractors. Drivcr3
un&r 25 and ovcr 45 arr molt involvcd. wilh ovcrtum!
Gp.Elcrting 63q6 of all sccidcnl!. SuS8cttion. tor ilnp.ovcd
Erclor refcay arc iDcludcd.

by I. w., Grcvk-tamcii W. F., Baillic
MclbounE Urdv. (Austt-.Ii.)
Rcpr. No. Aa-En8-l/66; l !166; l3P
Avribbility : Corpor.tc auahor

HS{10 966

MIN VS. CAR: WIIEFE SAFITy nESE.{RCH STOPS

Tlse ir a nccd for a 3€t of tcchrucalty complctc, Pcll or-
grnizcd and comperiblc tcrtr of vchiclc tafety. Proposcd lc!t!
wi involv. d6tructivc tcslitu of crash\poniincss undcr
dynsmic condrtion!; nondcltructiv€ tc!t3 of vchicl. dynamic
patrforrn&rcc undcr nonnal and sbDo.mal conaLitio : drivcr
lcrtiru and trainitiS undct variou3 condiiion3i quantlairv€
cvaluaiion and dcsigt of hiShwty 3urfacc!, dcsi8t. and lraJfic
cood dcvicct. Tcrb aI! illusfalcd fo. rou_ovct limit. lalcral
accclcration vr, stccriag, transicnt dynemic parforrnancc.
dcfcniiv. &ivirg, 3tc€ting forcca, brating, and visibil.ily rri

by Nat, Wood
Publ: Mdchinc DcsicD

HSL cb-24

HS-O| I  Ot5

ROPS SAFETY COMPLIANCE TESTINC

Thi3 pepcr dcscribcr thc static tcat o( cotttttuctioo cquiPmcnl
roll-ovcr prokctivc ltrscturE! (ROPS) rt Pcdortncd it ac-
cordancc with thc applicabtc SAE Rccornmcndcd Practicls.
Dctail3 of thc tcat facility arc prcacnlcdincluding tcst fi-xturin8
conccptr and p€nincnr dcliat ctlcubtion!. Thc hcavy cquip_
mcnt tic-dos(| mcthods and rcltraint 3ystcms arc lhown, Data
acqui3itiod accuracy rnd mctlF(t3 arE dcscribcd. Drta from
t."i""l t""t" ar€ comparcd with data (rom SAE commiltc€
filc!.

by Rob€n W.. Wccdr HartwcU C., D.vi.
Lockhccd Propukion Co-
I97l ;  lop
Prcscnrcd at thc National Farm. ContEuction a'|d lndusttial
Machincry Mcctiru, Milwaukc€, ll-15 Scp 1971.
Avanabilny: SAE

HS-OI r 08?

HTGHWAY ACCIDENT REPORT. INTERSTATE BU$
AUTOMOBILE COLLI5ION, INTERSTATE ROUTE
15, BAKER, CALIFORNIA, MARCH 7, 1966

A man drivinS und.t tlE inRucncc of alcohol al'd cltbotr
monoxidc wa! travcting thc wrong way whcn he collidcd with
an ' intcrsbtc bus. Both vchiclcs wcrc bcin8 drivcn at normal
frEceay cnrisitlS tpc.d. Th€ bus drivcr br.kcd scvcrcly and
,,aar"6 lqward thc mcdran rn an unluccaatfirl attcmp( to avoid
a collision. Thc aulo drivcr also 6tlcmplcd .vaiive action. Thc
bu3 ovcnumcd atd was Sutcd by {ire, killina 19 of thc lo pas-
3cn8cn and injunn8 drc I I 3urvivon, sonrc s€vcrcly Thc auto
driv€r was kilcd inttantly and cjcclcd. Thc auto alto cau8it
fuc and wa! gultcd. Rapid propaSltion oI thc fir. and inaccasr-
bility of clcap€ facilitics Savc thi passcngcB in th€ middlc of
the bus liitlc chancc to survivc- Thc fLc wa! causcd by Powcr
st.crin8 oil bcirU drsch,irScd undcr hiAi prcssute from a
brokcr firtinS. iSnircd by cxposcd clcctrical circuils.

National Transponauon Salcty Bo3rd
RcDt. No. SS-H-3 ; lq63 ;78p
Avinabrlirv : Cor@ratc author

HS4l r 2tt

COMPARTMENT COLLAPSE AND AUTO CRASIT
INJURY

Thc casc rccords of 153 motor vchiclc accid€nts studicd sincc
March 1968 wcic rcvicwad. In 4l cascs, compattncnt coUapsc
was not.d. The accidcn(s w.rc calaSonzcd according lo tJre
princjpd pan of thc ciu affccted: front, sidc, and root. Crash
"h"ros16115lics and injury producdon wcrc compar.d lo dcler_
mine thc rolc of comparthcnt collapsc in iniuty causatioo. Thc
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rolc o{ l!3lraint !y!tcrn3 in i$iuty alt$\urtion in lsch rccilcrlt
tyDa lvdt notad.

bv John C. Btlccrit; Jslncr S. Willisttt; ,ohr D. Srrt6;
Itilnh w. Ko.ni Drvil N. KlusFi AJcrrndct T. Morrir
Roct .Lr Utfv.
FH-ll-7!29i Codtrc-t FH-l ld96; FH'l l'7azl
Pubt H$Ol I 28,1, AtLlt n Arrdchliod fo. Aulomotiv.
Mddn Procccdit{r oa Fitt .n3h Coolcrloc€, Ncw Yo.t'
'9n!t,-w
9n
t\! cnt d sr tllc lilr..nth conlcrcrrcc of tlrc AtrErksn Altoc'
for Autodrotiv. M.dkinc, ColorEdo Sfrit||!' 2G23 Oct |tl.
Avliability: In HSOI I 2aa

HS4l I ,('l

TBACTOI OPENATION AND TOLL.OVEI
PNOTBCTTVE STNUCTURES

About bdl ol tattl tractot rcciLnt! invohc ovctttlfiina; Thc
h.zar& inbatlttt in trector op.rtliotl tt! di!cu3!cd. Milusc ot
r*ro.| al|o conttibttt ! to ov€irmin8 accidcnlt. hot clivc
da_vrcaa tot atr tygaa of lt*to.t rn! daactibad. includint p.o-

t ctivc ftrtlci ltd |. cty bclt!. ODat{i||f ulcty Prrclutiola
.t! aLo di*u.rad.

N.li.rd.l S.lcty Couttil
Puba: N.brd Sstcty Nc?|

HS4ll ,6t

SOME DESIGN ASDECT� TOT IIGR.SPEED
SNOWMOBILE S FETY'

Co$tnrctional faatrtlt ol tbc l{O mph snownrotrilc Pcaerur
ar! .dlrcd lo tha v.dqr! tFciticstiont conll&rld c.*ntial to
op.r.alor sJcty. DavcloFncnt s1 151 vchiclc involvcd in_
vcsttati<rn of atucid p.I|!||ctal| ruch rs yew lnd draS on

dilction l st bility whilc opcrati4 rt htr 3FG.d!. -Th.r. rf'
fccb |nd othcr uodynlrric influcncor erc GtPlairEd 'r tbcy

alfcct 3it{,L-tr.cl .td dusl-track vchicL!. Thc fitd d"i8n ir-

corporatcd orr$aca to countar rdvctla tatdctci''r dur.itr8
btLrpcod opcreri<ro. a5 wclt rt backuP dcvicc! tuch rr | rcl_
lovcr bor, auxiliarv bretil8 tytrcm, fua grot ction. &d rn

clcap. chadrm'

bv Edgr Rorc
orrtoird Mtioc Corp.
RcDr No. SAE-Z@51 , 1972 i 9C 1rd.
ili;d:..d ;a tb. ruromorivc En-tc.rita consr.t. Dcsoit'
lGt,a rln lm.
Avjhtiliry: S E

H90l I at6

T,ITAI|, WASATCII FNONT COUNTIES (1r'EIET'

DAVIS, SALT LAXE AND UTAH) TRAFFIC

ACCIDENTS BY TYPE AND ACCTDENT RATE' I''O

St tiltica oI moror vchklc rccidcnt for Fcdcrd-ail .d St'tc
dcrirlatad hiS[way! trc pl€laotrd. Tlr accidcnl rltcr rr€ cx_

HS-01 I  521

ptc:rcd by lftqueicy of rccidaoB it! rcLtio$ to typc' timc'
trrtfic volurnc, and bcatjon.

Utd Sr.t DcPr ol Htlwryr
l9l'|l , mze
in "-oirp.iiti"" *irn F.dcrsl Hiile.y Adtdni.htiotr'

HS4I I Jo7

DESIGN FOR SUTVIVAL

Tl* tbmtt ot tbc ESV (Erp€ri@ttl Setcty Vclticl.) 9rcgr.n
i! in t rm! of cr$hwonhhc$, of UE rbility o' thc cat s occu_

Dant! to lunrvc. TbG ttr.d|rdr st! imprrativc: 3ur'vivabiljly o'
p"a*ttl.." in JO mpb ttonr rad rtar cod collisions witlt solid

i"rrbta, "a.q*,a ptotcctiarn td Gcupanrs ro lurvivc a ?0

mph rollovct,'3ita protcctioo to with rr'd 3.0 mph collisions'
no a"^"c. [o tha body ol Lb cra it (rontrl or rcar collision3

uD to lo mph. Tba lwo or.ix carir*toa! In |nc pnogiram arc

F-eirchild lndustd.! n.puuic flvisito rrd AMF Inc'

hrbl Automoiivc FLGt

HS4t I J l2

SIMULATION OF ROLLOVET WTT'H A DYNAMIC

ROOF CNUSH TEST

Tcttr to simulaL tollovc.r lt q|rtlody vrat offao criticizcd

b.csu!€ o( th. '|or|'c9todEtibiity ol rb t€lt! and tlrir relull!'

A lrlt proc.durc it l|t.d by Volkwl|t o in whkh a flrt imPact

ohtc cqual to Lba cmPty w.iiit of tbc vchktc ir droppcd froEr

" Ocfin& hciOt onto rhc roof of thc vchicl€. Thc vchiclc can

ba mountcd on . bad rt vltbo! rtSl€t rchtivc to lhc itr:pact

Dbtc. Thc r.lutlt with thit sioPlc l.st mctlod prcvidc ' codr'

D.ntivc r€i.l€ (or roof rigktity r.lhr lttsll s|| 'b'olutc com-

;.d$n wi$ dy'|.mic vdi.l. t! lovct toof riSidity Thc

i-u"- "t dcfinitbn |!d cvaluetinr of $rvival !pec! ir

L*ribc<t. Basod on thc dctrnitlror Lblt crilt loday, it i3 irn-
poliblc ro dctirE r tircd lrrvival rpae tor r!sc!3in8 u|c

Lb|vba of vchicL rcotr dtrti4 roll'ovcr rimulation tcil!'

bv U. W. 9ciltcn
Vo&rsrlcnwcrk A.G. (Wc!t C,.'|n.t|Y)
l9t2 : tp 5!!t
it"ihi& "i errto"nrivc EnSircit|r coirtc!!' Dctsoit, lcl't
,.n ltTL
Avril,ruli9: SAE

HS-orl J2l

DETROIT'S SEATCII FOR TIIE SAFE AUTOMOBILE

Ncw dcvclop.trcnt! in thc GrP.rfuEnlal lsfcty vchiclc (ESv)

arc derrib&. Spccitkrtionr srr 8iv"n lor Gcncral Moio6'

-a iotO'. ESvi. G.tr.rd Moaort i! crcrti'u r comPlc'clv

nc* runninS cer whilc Ford it rddi4 Etitror cheluE! to a stan_

&rd Gal ic mo&l Simil|r tatcly itqtrt appcst in tirc l\vo

ESv' air baF; adiuttablc foot conull! 6nd lixcd s€ab; and

""anv "Ut"tUing trrtrEt s|ld brurnpcrt Eot}r 'ar! arc ovcr lhc

*.i"li *q,*.."*. Sodlc olh€t fcaturc3 of thc Gcncral vo'

to.a-*t r.", paddina to Protact occup.nt3 in 30 mph crashcs;

ai.rcd tilc 8la!! !o rcducc tbc chencc of €i<'ti'on iJ| rollovcri

i
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and a doublc br.lc circuit. Fotd't BSv he3 . modificd itutc
dcaiSncd !o ?ib!rc,rt 65V. of lhc cncr8y of a 50 mph ba.ricr
craah and a f.ont cnd to rbsorb 35 oa thc cra3h cncrgy. Ford
i! r€portcdly dcvcloping cushion_iypc rcat bckr $ a po$iblc
altcmativc to ait baas.

bv Fru* B.aumi€r
Itbl: Mo.or S.rvicc p2&31 (Dcc l9?l)

HS-01l 605

AUS COLLISTON CAUSATION AND INJUNY
PATTER,NS

A clini;al intcrdirciplinary .!!.stch m€lhodology wat applicd
to tb. pioblcrll of !ch6l but .nd c@ch pat*n8.r ptotdtion.
F.nincnr f!din8! of (hc atudy ircludc c.llirion cautaiion lac_
lor! r6ultin8 frlom drivcr, vchiclc. and €nvironhcnt l in_
fh.|€ncc.. lnjury csustioo and iniury pattcrn3 aft €latcd to
cicction, r..!raintr, ltn ctu'l dcaisn, and scrts- Occupant kinc'
rnatics and OE aub3€qucnt intury p.oduction arE r.latcd to
thrrc cla3!.t of sct|ool bu! and co*h collisionr. Post'colli.ion
f*tors inllucncina in.iury, luch as c8trst, cltrication, and lirc
ar! ditcuri€d.

bv A. M. N.hum; ^. *- Sicacl: D. E. RunSc
Cirlitomie Univ., Sen DicSol Autodtobilc Oub ol SontlEm
Cslitomia.
hbl: HS4l I t5l, Stapp Car Crash Conlcr.ncc ( l5th)
PrEc€dirut, Ncw York. 1972 p3ol{5J
RcDt. No. SAE-71€60 ; lY72 ; rclt
h,ircnrcd at thc fittc€nri Sttpp C€r Cralh ConIcrEtrcc,
Coroosdo, Crlit., l7-19 Nov l97l.
Avilrbility: tn HSol I 551

HS4lt 7(X

RALPH NAI'ER VS. VOLKSWAGEN. AN
EVALUATION OF THE VOLKSWAGENIAN
ASSESSMENT OF DISTINCTIVE HAZAR,DS

Thc all.gations rnedc by Rslph Nadcr art t€futcd' Acrotding
to rvailiblc cra3h 3tadstics, !o tlra rcsldls o( conEollcd dpcri
rradt!, and to thc most qualificd cnginccring snelylit' tlc fol.
lowirg is iluc: Tbc vW Bactl€ i! nol abnomally hazzrdou!. Il
comp'arc! favorably with crrs of €quivalcnt a8c and 3izt. Volk-
swaScr1s do not crash morc oftcn or inflict Itcitcr iniuncs on
ocaupanrt tlDn othcr car! thcf sizc: nor do lbcy eppaat to
offs any utu3usl risk of fitc \yhilc lh. o.cupenlt of snall
cars sutfcr mor. injurica in collbion! than occupantr of lar8c
oocs. tlrcrc i! do indicstiod lhar trDell c{f! 8ct into rnorc ac'
cidc!t!, atd romc indication t!'y F( inio fcwd lcriout 3c-
cil.nt3 tllen ler8c c..rs.

by J. TorFdin
PuH: Rosd and Track
lgn , tt.I.

. HSL rb-24

HS4r2 066

ROLLOVER TESTING

This papcr prcs€nts a ruduna.ry ol rollovcr testinS hittory; pto'
vidc: an analv:is of ficld accidcnr data .llaaing to .ollovers;

and sumrnarizcs GM's tcccnt crp.ricncc with e ncw mc6od

of rouovcr iclarnS.

by R. A. wdson: R. R. Gannon
Gcncial MotorJ CorP.
1972 : l2o
it...nr"i "r Nalional AutorDobilc Enrilccting Mccting'
Dcnoir. 22-25 MaY 1972.
Availability: SAE

HSO|2 2(x

SMALL..ON SAFETY, THE DESIGNED.IN DANGERS
OF THE VOLKSWAGEN

Ttr€ book coocludcs tltat lhc VolkswaScn B€€dG b th€ mo't

hsz3rdou3 c.t currcntly in usc in liSnilicant thbcrs in thc U

S. This conclusion b balcd on thc fo[o*'itls factor!: th€

danScr of injuty from 6c windshicld, tic wcal'|c$ of lhc acat

rracks ard 3.at backs, thc litclihood of rhc door! op€ning ur a

crash, thc conscqucnt lttlihood of pa33€n8ct cjcction' thc

dangcrous handlina quslitics which makc thc car qurtc unprc'

dictaolc. Ttrc"c faclors not only givc th€ B€ctlc a hiSlEr

prop.n3ity lowerd ihvolvcmcnt in sinSlc vehiclc crashcs than

mos! othcr €rs, t^rl alio rrEk.llra B.tdc mott likcly to cau3€

3.rious or fatal injury it .ny collfuion. Thc r€comrncndalions
pr€s.ntcd dca.l with thc foltowina aspact! of thc volktwagcn

problcm: sizc a! a 3afcty factor, rcaPoosibilitics of volk'

twa8cn. ard rEpontibilitica of NHTSA

Ccnr€! (or Auto S3fctt
Publ: Pubtishcd by Grossman Putrfishcrr, Ncw York' $6.950

H$Ol2 325

STAPP CAR CRASH CONFERENCE (T6TIT)
PR(TEEDINGS, NOVEMBER t-IO' IN2, DETR'OIT'
MICHIGAN

Topics includ. occupant modclinS, hu.nst dysimulation,
rmtact tolcranccs and iniurics, irnpacl tcstr, rcatraint s)stcm
tcsis. and rollovcr and rcar .nd accidcnt studica Sp€.id
cmph.ti3 is giv€n to hcad and ncck simulation mod.:h

Socicty of Atrtomotivc Enginccrs, Inc.
t9-12 | 17lp
a-;;*"''d bv wavnc statc Univ., Udv. of MichiSan'.nd
UruJ. of Catifomig, $n Drc8o. lncludc! HS4l2 3?t through
H54l2 198.
Availabilitv: SAE

Hilr2 38t

INJURY MECHANISMS IN TOLLOVER COLLISIONS

Conclusroor o{ s ltudy of roll,ovcr co[isions and th. iniurict
rcaultj,nS lrotn thcm atc Prcs.ntcd Thc iniuty 3€vcrity. thc

t}?c of injuty. thc body re8ion injurcd' thc trequarcv ot inju-
w, ""a thc injury m.chanim arE aI indicakd. Thc study in_

t.
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clud6 ttrtitti€t on both aEttraincd eno unrcrtraincd occu'

!.nt!, rnd rbowt tlut ciect d occuponlr urually 3uttrin morc
aavcrc iniury rhsn contrincd occuPant!. Savcarl cooclulionr
sr€ pE!.ntcd rt to tutorDobdb tcucurc| in rclsrion lo inrury'

b9 P. v. tlilhri A. W. SiGrEl: A- M. Nehum
Cdilornia Univ., Srtr Di:ao
n u, ffsltz fUS, strpp Crr Cnrh conlcrcnc€ (16rlr) hoc
t972
SDgo.trd by rb. hHic Hcal0 S<rviccr' Autoooti!.
id;rt crtlr* A!$c., lnc., end Nrtiond Bv". Trrt- Sdclv
AdDi.i.rrtioo.

I{}4t 2 42J

THE INJUTY TISX OF IOLL{)VEN ACCIDENTS IN

IACITIC AND HIGHWAY DtfVlNG

Tb. ua ol llrtrrinl rytt ma to W ecuF||tr hli.|. vdri'f"
.rd itr pbca <furir| rolloYcr Fcitaoal ir tb litl|h trolt '(fc''

dve @na of Fotetiatn. hlvcdtito ol too{ colbpr' lnd
prtrcrvrrioo of tb oc.uPanl aF.r rr! €.!.olirl tot oPtirnel
iur-tia- of ratrrint tyalcm!. satiru itlruty ccurrcd only
wb ti.5s r.ea colbgla ol tba ocauP.nt aFcc or l*lEn thc

@rprnta wat! aiEicd ftom tbt vclrtlcr' HG{d iniut.bs "'

coorFn ulFll3 tryert titt a ocarPrttE. tn 3pitc of thtit lack

o( ffi!, Eri r b.rd iniutar dil nol occur unon8

tqtrrirEd octuDant . UDfat Grttlmiiy iniuric rctc fttqucnt

h all jroupr and wsc caurcd by nrlinr ol tia uPPcr' crtqni_

lic..

by J. D, Srr&.; R. S\rc.tLld
Rcbr.r Univ.
CeFFHll-675
n U, tfsotz rc, ftinnial Coa3rl oo lilcdic'l |'d Rcl
ly'l

HS{r2 {74

IATAL ACCIDENTS ON THE TNTERSTATE
sYsTEM, 196&71

Folic. ttDdi. o! 12,3t7 rud |'d urb'n htrl vclkL rccit'otr
qncrc uiyzcd .!d 29 |cci(bt tyD.. $trc i'ntili'd' Rc'go!'

ribiltt ; r.dtD.d ro oG dtivct i! al 'Ecj(|cn.. Acci!'nt

U.t ti.o. bv 
-tin 

ot &y, d.y d wc't, tyPc of vchidc'

&ivtt.ae ; .cr, .!d oi dret o{'rtrrls rad to'd coodi

s"- -i Urrr,r..A F.tstf 6.! 9* of thc drivcn rtsFn'iblc

fd eultblc v.hilo frr.l Fitcor. *qt ulG.P o. fd.|ucd' r!

#.4'r 2096 la .id. vclictc lr|lt ei|'tr1 IHotiDt

G'"* ** t .po.t.t:* ior ac anttblo vclicl *crdc1t' i1t
wld *.v bcri m collirilr. O{ tlc lrtrl ciLart' Jl t95

;-d.t vclictc r|a oll rto rqd sit'dt' b vhth tl ol

tb ;d- .rmcl r fr.d obi-r |!d J696 ov'ftrn€d Filrttn

-"-, "f ,fa !|trt &ci.raoar rsc rcrr od colli'ioor' 12
-** 

Ua - colliritnt, .'d 6.96 wqt !'dctrrit! Ei(L s'

Co.-tacrr,rrer tc .toitin| fui|rc *ci"ttlr 'r't rlrgrtcd'

bY B. v. ChrdlcS: H. R. Ho.Gr
ttH: PuHic tord.
gn

HS-o12 657

HS4l2 JO2

STYLING AND SATETY. CAN TIIEY LTVE

TOGETHER?

ln thi! int rvke, GcDGrel Motort dcrtn chicf' Ai! MitchGU

rfir.ur"ct rtt d.vcloPmcnt of r 3lDtlt ctot'r-pillat which

rcducct .€lidrcc on lcrrcn Piller!. thu! lcrding to ncplaccmcnt

ot,f* UaAap. Win&wr of trcndcd hyct! ot 3ler3 and pLslrc

".n no* "t"i tr urcd 8 rool 
_tu9eon! 

vition could bc tn'

cEs3€d by tlsc oa roof'lo9 Failcopcr snd fir'd glats window3

*fri"ft- *o'Ua cUmitr.r! rhc'n .d for tPrc! tor roll doen win_

ao*" ana incrqrc lla 8l$3 urs &wnvards' Sun-toof s arc

EpleciiS convcniblca baaruta oPad cat:l t!.y Do longcr mcll

roilor"r-..I.ty lrtrd|'dt sport c!I: r'l bcco[ifiu lcls popu_

G a,- ," hi8i in3unr|ct r.Et end cmi!3roos rcgulaooos'

Mitch.ll btkflv di!€u!3ct .dvarl,86 ol front-whcclirivc ar|d

mil<nar'|c lulomobilct. Etdun pLltica aE tlcuu us'd rn au_-,-iJ[ 
u"ot conttnction to rcdrcr miDor denragF Gcncral

iior-- i" tt-'"tttu towatd ttltrdltdizrtion of pittotl_typc 5.mph

h^-pcn ""a fnrins lolit bump.tt witb hvdnulk rbock absor-

b.r!.

bY R. Hutton
hrH: Autoclt
t972

H9ol2 56'a

HUMAN BODY TN'UNY AND VEXIIC'LE CNASE

I'AMAGE

Durinr thc p.rbd LunG lyto !o ll Mry |tl' rc'idcn6 i't'

*-r-i rri"iir wsE hvcittrLd by Royd crnrdid Mountcd
g"fi*- itr- Brititb Columti. lo d.d.tainc th' rdrtbn3hiP

bcJccn "cttLtc du..e .nd iaiury scvaity' tnjury rvcnry

Ja d^"s" 'c'critv olcs wcrr &vcloPcd R":qq {t oh:

br.d lnd rhow tba tb dumb.. lDd aavcrity ol rnlun€s rcno

i ino".-". "t v€hicb drlt sr i*ta.!Gl rrld tbtr ?5 of (atal

iir*L o..uttca in no.t rcacttly drau3cd vchiJc'r' Data on

Jrni.l irrr*.t indkrtr ttrt d!|o.t C'* o( cr|nisl injutics

Ft"ut""ty ditbr rnd .!Do.r 75* of lrtrl cnnial injuric't

;;; rn arrocietion witi r€vct' v'hiclc drorge Dala on

i-i-d, r"r.litcr, rnd Ycliclc drdr3' in tdlover sccidcnts

rbow 3ilrilet Dat&tn.

Yt F.ool,,;3tft*"d.tbn o. c.n d.
l,aP
Aviibbilitv: CorPorata rulbor

HSl2 6t

A CRITIQUE OF THE NIITSA DEFECT
nrvrsrrcrnox oF TrtE rx&rt53 CORVATI
HANDLING AND STAIII.ITY

Tb. NI{rSA invt ttltion !*rs cYrhrrtrd by Lb!t' out3ilc^cn_

il'i. .ip"t u.a-bv NHTSA an Scptobcr 15 l91l'

fft; G rwrtc thrt titdina I ddccl in Corvrir bendlittg

-J-"ritfi v could Fquite r .inibr litdinS for thc voll'
-'J".i-a-"i*' 

Rctt ,rli b"ilntE' 'rlo otb€ vchblcr ''hich

*JJ-u* U to acarrndr 
-for 

tlc'll o( oc ro two milliod

vchiclcr. NI{TSA igrorcd Godtltt! of int't!'t rhon8 l!'

A-fi-]" .tie".*U.-for cantducr rnd rcvicr, o( tb' inv'ltiaa'
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tion crccDt wh€n thc]l ftiSht hrvc b.an r Fot"l from

Crrrcral Moton. A comperilon bctwccn HiShway S"cty

Rcs€arch tnrtitur. snd Tcrrt Trsffport{don Inttilut! CmI)
t6tr ot Corvrir b.ndlitS snd ttrbility end tultg'csr'd dete

ftm Corvrir rc!t! pcrform€d for NHTSA at TTI rI! includcd'

i np "*i.tca bclw.cn tha bvcl oI ttrinin8 and comp't'ncy o'

mil.lse "r"a TTI argiocc' ud tcchni€ian!' non' of whom

brd tpccializad urinins or w.tr rcco€nizcd arpcn! iI| thc

rd4

by C. E, Nalh
Public Inrcr€3t Rcs. Group
l9B r 7b
AvrLbility| Corporatc .urbor 15.(p

Il$ol2 ?42

ACCIDENTS INVOLVTNG truURY TO OCCUPANTS
OF COMMET,CIAL VEHICLEII

Det! on 534 comnElcial v.hiclc .ccidcnb in onc Enalirh coon'

ty bctwc.n 1965_1968 arc etatyzcd Telcn inro ac'ounl tr€ lhc

*.roonionr of ac-citcntt in urban ind rural arca! and accilcntt

Lv vclrictc *cthr- SinSL vchklc eccidcntt rcActcntcd J29o

""a c-aurcd baff of "tl injuri.t; velDclc v.biclc accidcntt

r.-.*rfaa 12!go ovcrall and abo{rr 4l7o ol all injutic! Fmnt

c; "afi,ti"t con.titutcd about J3olo, !i!€ imPsct! lSEo' ove''
q|'nins l4%, urd rrar cnd | | %. For occuP$t inturicr by .rm_
ffif tvD. 5496 ocrutEd in front collilbnt' X)96 ul ovcdumrnS'

itgg io'"it" i-p*,". I l% in odE dn8lc vchklc rcci,.nts. and-lX 
i t-, ctra i-p*t" Corrc4oodinS fi8ur.! for frtal and

lariror ioiutiaa vlle Ti& in froltal imDact!, l@.in ovcitum_

r*, f l* in .iL iopoctt' 3% in otbr tinsb vchick accilcntr'

rl; fX io rcar cr|d imPacts. AlnEt dt ovcallmii8, 'ttout

9J96, occutrrd in dnSlc v.hiclc silcnt3.

bv L S, JoF
ii,u, 

-isirz 
zlf , nr.ttt"titdd Auio.noblc Tcctrnical Coo

9n
Availabr_liry, Scc t tial cibdon

HS412 85

SMALL VEHICLE STRUCTUNAL DE TGN

Gcncral luuctural dcrigtl cdrcria r''td rl& structural chtrac_

;;; ;4" t2@ tb cLacr tlandard cir and a l5m b cxPcri-

".."]-J.rv vehiclc (ESV) wc'l studicd. CBshworthincas of

tb. f:m tt car was evaluatcd by t\stricr coluJlon rcat! coo-

auctca al incrcasl"g spocds and bv rollovcr dtoP tcs6- Tclt

IJo, *fti.ft -au,c'thar a wcight incrcalc of at lcslt JO96 it

ncc.ssarv to mc€l survival sPacc rcqujrcmcnB lcd lo Lhc

dcv.loDmcna atd tcstina of thc t5m lb ESV Consrdcnna lD'

o-,jr. .on""quctt".t that 3uch s wciSht lJ|cr'53' would hev'

"" tt, ta"tt ti -t, ccooodic, and comtncrcial chrractcnsuca or

.-.ll'""tt, i i" dkt rbdul rhet ruch a soludon will b€ acccptabl'

bt gractiac, To tolvc prtscnt rlrucnEl problcmt a comp'orrulc

mLrt bc rcach( d bclwccn salcty Gqui&mcntt and tllosc wnrcn

coodition thc cxbtcncc of thc 3|'|all c{t'

by C. Pulco
Frat S.D.A. Otrly)

ffclk rt Intcrnationsl Autotnotiv. Enginccring ConStttt'
DcEoit. &t2 Jan lt3.
Avaitebitity: SAE

HSL sb-24

HS.OI2 856

ANALYSIS OF ROLLOVER ACCIDENT FACTORS

AND INJURY CAUSATION

Onc of tbc mosl violcnt automobitc rcci,cntt in tcrm! of oc_

.-"r."i;i"tt'"*p"a"- it lhc rollovcr crash tn thi! cnvion_

-.'*,rr. .*t "l."i"tcntly notcd darnagcd arca o( thc vchicl'

t|ar uccn .oot crurU. lt h.! b.cn hypothcsitcd drar thc prcvcn_

,i" 
-.i' 

.iJiIt*, roo( crtlh will rcsdr in rtduc'd in jury

i"*it. 
-t-.""ft.i" 

wa! madc of 249 rollovcr 'ccident is'

r.rtrraion r.pod5. TIE r6ult! dbcloscd that avcraS€ occu'

;;Gl;;"; 
'i,' 

rouo"c.' art a' (hc loecr end of ac 'iutv

i""aiJ.t.La 6rc limih, in t'v'ritv to mlrm3 in a) o$cr

i"o.. or .rarh... Howcvcr, lwicc a3 many fat'�l injui's occut

in'mllovcr then iJ| dl accitantr and two_thitdl of ti€:lc la!ar|.

;".-; ;;.; urratraincd occuPant ciccti'on F'oLttE:

dera ir would appcar O|At containmcnt of o'cupents *1'nrn Loc

".htt" *""ld providc a :ignrlicst rcduction of injuy tcvcnty

wJ". *i-,l-i- ."a"cing ;o( crurh in rollover accidcnt! \'/ill

bc o( litdc aisniricancc in iniury t vcrity trducuon

bv D. F. Hu.ltc; J C. Mtrth,4th': H w shcrman
tii"h!; U-;". [{kt ist" uni". Hwv . serctv Rca tnst'
i',,tf,jfsofZ e5o, Arncricsn Alsocirati,on 1oi ne66q1ivc Mc

19?3
Avsilability: In lls412 t50

H$012 t8t

HTGH\vAY ACCIDENT N.EPORT..BUS/STATION
WAGON COLL$ION, FOLLOWED BY BUS

ovenrunx, us. RoUTE 66, NEAR MARSHflELD'
MrssouRl, octoaER l0' lvtl

Ar 2:0J a m. r wcatt'ound but collir.d with a rtatiod waSoo

*iri.i *"t'.""-poe to turn around in tbc wcs'boutd lanc ol

U.i. to. f* {elion waSon wr. loockcd abaul 90 'cet wc't-

*"tt L" t-tt" Lnpacti both it! occuPant! \+c€ cjcclcd and ine

;;;a; icirlcd Thc bu! lbddcd off thc nodh or Gc
-fUgrt*ii. 

"n.".-to.trt . drdnagc dilch' 3pun clockwisc and

""i^.t-"a. AI 38 occupetc wcrc injurcd' four -of thco

i"tlli."i*r'a-s onc ol fivc pal*n8crs cjcclcd The cralb

wa! caulcd by tlE nrancuvcring of dr. 3lauon waSon Dy an m-

ard*iJ Ati.i* snd thc b,lr3 &ivcr's dclavcd evasilc action

ir"Jr-s--U"*t was cautcd by thc lockup of thc bur brakcs

*tti"tr p."".nt"a 3tccring control attcr thc initial cra3h' Caulct

"i UG.t -a fablitica to bus occupant! wcr€: localiz'd win-

dow colurin failuE; ablcncc of passcnScr rcsuainB; cjccuont

rhrourh windowt; and \rnyiclding intcrior bu3 componcnui'

e.rr,ri ,o ** rcatb€lt! contributcd ro th€ 3tation wa8on oc-

cupantr' rniuncs.

National Transp. SaIctY Board
1972 . t6o
Ava.ilability: Cor?oratc author

HS4D 016

CENERAL MO|rORS EXPENTMENTAL SAFETY

VNTUCIT-POWTNTRAIN AND FUEL SYSTEM

An cxpcrimcnial saJ€ty vchiclc powcrtrain and fu€l syst€m

*"" J"'""r.*a \thich includcs e low ang$c acccssory packaSc

to mcct the front visibility down arUlc of ciaht dcStccs' cnSrt€

"na t*n.-ittion mounting for rcicnlion at hiSh dccelcrdtrons'

"'tehia1.-*t- cnginc' an ovcr-thc-r€ar-atc fucl sn.k and a

€

a.
i l

i
i
t
$.
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uliquc cvaporstivc cnrission lucl pip' routint rc prcvctlt

tcrlrlp during vcikl'r .o[ovcr'

bv F, A. wyczslck: T. R. L.onsrd: D w Pctcr|o|t
Gncral Moton Cory.
l9f r loe
ii#rfr at hrcrrutional Autofipl'ivc Endn'crina cotut6!'
Dcttoir, $12 J.n 1973'
AvaiLbilitv: SAE

gsols 035

IIIGHWAY ACCTDENI TEPONT-TUNOFF AND

b-6.ir,nn or INTEnctrY aus oN INTEnSTATE
x. *Crluotn' vlRGrNrA, SSPTEMBER 3' l9t2

At rbout 2:?0 a.tr. a iouthbound int'rciry bo! cr'rryiru a2 9'r_

;'';'J;b.d-; rairrrt orcdiu on I sndud cYrvc P th:

F**n'g*m*ts:#ff#H*t:
*tt J u*.' ler*.a otf thc rvc't-d'k Surrdreil' vaultrd'

iiffi-J -i .*p crnbor*ncnt oll tlrc htisrv Thrce
-*:;;;;:; 

bn d, "na u alo 9..*n3.n wac iniurcd

fr*ffi-ur. .."* .( this cnrh wg 611 t.ht botdtivq ldLd

;;;;;*" rrrd .ct tb. bur.' Ybicn Fnnitttd l'tc bus to

lJri,tct tt n diJt' E dtil[ in l'o'i od v'hi'L conuol rnd

i "r.lt- "t tba brra on r Surrdrril inrdcqu'rc to Girrt a

;.L;:.t"tt idtD..L Tb. rbers ol Fttcqgct rrttrurtr'

*x"r *tttirrca tU u[nUirc rt|d Gi(Elioo ol F!!ctl'F !' coo-

iffii t i;.n- ud inirict un&'ittd ofcnina ot ridc

iilii l"ii..r.o . rollover-ildrrcd 'utri'r coottibutcd ro

cixtlnr.

National TranlP SaIatY Boatd
tYn i 219
Avaibtility : CorDorata aulmr

HS4l3 G4

UTAII, WASATCH FTONT COTJNTTES' TRATTIC

ii'ciinrqts BY TYPE AND AccTDENT RATE' re?2

lnlorfistion on nrotor vehiclc usfft 'cci'l€ntt by (yPc lt|d

l-"'i*-nla-"r'",a .nd sl|t' httrwtv! T-91 y-'!l--11:l'
J-L" 

-fwi*,. 
D.vit, S.lr t'L'' ird Utd) i' Itscnr'd

;;;-il;;;; eipte"rca bv frcqucncv of *ciLnt! in

$rj-oi; R,p. ti!r€. traJlk vohrnF' rtrd tinc'r lcrrtth' Utth

il;'L; 
.6i,irc. 

r dlivcr involvcd in r doto' Ytbi':lc !G-

il*rittrt"i in thc itriury or d'ttb ol lny Dcrtodt o(.PtQ'

;;'i;;;-"t-"..dittg'3160, to, submir ! 3undtrd *ciilcnt

;;;G SttE Depotimcnt of Publrc S'Jctv Tb' rEi'lcnl

da.tl| prcscntcd wcrc comPilcd lrodl tl|olc rcDonr'

U(Ah Stst! DGPL ot HiSbw'Y'

lH*" with Fcd.t'rt Hwv Adminittrad')o'
Avribbiliry: Corporat autmr

1{S4l I 267

TIANDLB{G AND STABTLITY. VOLVO'S

EXPERIMENT AL SAF]ETY CAR

Simulstotl o( rtccn'ttS tltkt ol tl|c volvo ! expcrinnotd dcty

;'hdkt;; that rnairy paramctcn innu€ncc vchiclc htndliiS'

;,;;, 'll-;"" thc'omc imponancc to th' ro'd holdin8

fi-iL*tri.i"i rrt ""r""tt Tir wcight d&tribution on lh'

l ls -o13 382

tront and rcer axl€! it onc o' tb'rrFrE imponant factorr and

lr."'J;ri"""."d bv thc driv'r' For cx3mpk' a fullv loadcd

;;"-;;; ; brd ot 1o% oo tb' front a-dc ltd 6096 on thc

;';L.=Tlti.--b"L*cd dnEiFgol c'ur ciult problcms for
',F 

oI". - trearicnt rtccriq' lt i! LtPortert tbcrcforc' tbat

i]r*at-u. a..tot a ro tblt cv"r tl,c vortt wci8ht dilribulion

;ii; ;i;iE 'dtt a quslittc! to t!' cxtcnt dut th€ drivcr

fi fiil;ttl;.E ut';s th rtlcri'a That is' handlir4 per'

l";;;i;tld Yrrv lr li-oL tt po'iblc rccsdlcls of dispm-

Donion t. lo.d di.trihi|tion!'

bv F. takrcb
Volvo A.B. (Swcd.tl)

Xij";ii "t Autodptrilc Ensinc"irc MG'riDs' Ilttoit' l+lt

Mry 1971.
Av.dsbility: SA!

HS{l l  l l t

THE MECHANTCS OF VEHTCLE COLL$IONS

TtE Gchni;il (rror! nvolv€d ir r'b' doritn ol vchilca 'nd

"]r l.rir"-" L pntrcntca (d u'c Purgo'c o( d'nvh8 ac-

ii-'i --*'i"*uoo EFdrod!' TbG tb'orv o' srial.coll'ro ;

Jl'iLt"*"r (osrd.tiodr ot-. tiatt 'ndc snd obliquc- colli'

il"*--a cx|!tPL. o( F dfd'- bd on' rcctqpla!' and

Jra-,--.ouid""r' r"a occup'nt kiruLtbt src ptrlcntcd Tltc

;;i;;;l;'H'r - ' iu'tr rod' on a sn&' 'nd in a

il,;;; ;..- of-rollovcrr;,rd vcbidc DotrEnt! ot itcnra

ii -itr-"a. Th. itlDoitrncr ot dtivtt rc'ction littc in braling

aDd ttisbr dtivins i! a!|gh|rirt'L

Bl# ffffi'* .. t-dr..' sprirrictd' rl'
lvzt . t1t'
Avilrbrlity: Bool d..Lt

H$Ol3 382

AN EVALUATION OF MEASURES TO REDUCE

ACCIDENT OCCUNTENCE

Lit rrtutc on vahi.lc &!tD (Gro|I!. whi':h htYG a Lnown rcla'

uonrhiD !o accitanl oc€uJtctlc' t Evicrrcd No conlidcraiion_

i.jTi.i. ,"pu"a stctv' tht it' dcaist ('sru!€! which it

;;;;i.J in 
'tlrc 

vcttr 3hdd imFov' lsrctv' Dtrr 
,Ior

iiili ,-tt"t rs rt thit tittt no btown rclation (toct accrdcnt

Ll'Ji"i 
-t.*--"rc* 

indb'ttt r numb'r o( rtree in which i-trr-

onovcrnants to vcht<lc dc!8D cdlE Dc lia& in o'dcr to rcducc

fr::i;#;;';f;4.if,' rt".' irrctudcd tbc,riiry-'-r-T;
;;d;;t."; lo sutomottilcr' trrcrorcvclc!' and comm'rcral

J.ilr"i ."-p,,r*"y cbrrcing ol rircr wbcn tEad dcpth

..".i* i,ro lnch' vnp.ovcclls in vchiclc visiblity by mcanr

iiilil; 
-;"t 

ts krl ., tirttt.ptint colors' ttld tcllcclori2cd

i"rrlJ"", ri,,itu .i ari.icnt mud fLiF on s! wbccls; arrd it aF

;;;;;;G ro b.vc lcadstrcn -litrititrs PowG' aveilablc on

notot vchiclct oPcErGd by yoil!|| dnvcn

bv E. R- Ho(trr|lnn

ililffi'f3hffi 
't ,oc Nst'or'.l Ro'd

i%#fJ:"Hs4t3'?

t
i

l

.
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HSl3 {d

DEIERMINATTON OF INJURY MECHANISMS TROM
FIELD ACCIDENT INVESTICATIONS

Major cru3aa of &sth ard iniury in autorhobilc accidcnt3 atc
occlrpant cicclion rnd ltccring rs3cmbly, windshild, or inrau'
mcnt pancl impqct!. TlTca of iniurics produc.d bt thcsc
sccondary collicions arc dcrcrib.d. Automobilc dcti&r im-
provcrncnb to rrducc iniury l|olcntial arE mcntioncd. Iniury
pattcms and inju.ry cvcrity a33ociatcd wilh 3td. impscl, rc3r
cod, and mllovcr accidcnt3 arG al.o bricfly di.cus!.d.

by D. F. Huc&c
Michisan Univ., Arn Arbor
1973 i l1p
Pns.ntad ar G€rEral Motod Automotivc S.rcry Scminat,
Welrcn. Micb., 2D2l Jun l9l.
Avrilability: Corporat aurhor

I{,90l3.lXJ

A STUDY OF 1960{r AfaD 196&?0 MODEL
VOLX.SWACENS AND OTHER SEDANS IN RURAL U.
S. ACCIDENTS

Rollov.r accit.nt frcqucn€y b.t dcc.!.!.d lrom aboot 25 in
1960{? Volliwaacn3 l,o about l6t6 in 196$70 modclt. Doo.
op.nins b.sr &ctta!€d ttum 31.& It t96067 vo&3ua8Fn! to
t3.3 for 196&m modclt. Eitcii.m throuSh opcn doors
Eprc.€ntcd about ?5% of sll cicctiont in 196057 crf! aDd
about 5 in l96E't0 cars. Wirdlhi€ld and window cFcrton3
incEas.d. For Voll6wr8rn, thc \ritdthicld dow it thc tccond
mdt frcqucnl cietion 3irc. Scat track damaSr in front impactt
h.r dccil!!.d ftodr 32.1 l,o 9.3% h tL 196&?0 voltlreacEn!.
Encrgy ebrorbing rlc.rin8 colunn! htvc vinuely clitniEtcd
calumn panctaation into tha pcgan8Er compann€tt for all
195&70 crr!. Arnont 1967-70 Vollt*,atcn occuprnt top tfiuc-
nrrc, door cjcction, and wMthicld c5ulad injurat dcctlalcd.
Flcxion-toBion ard in rutDcnt prlcl caurcd injuricr incrcllcd-
Snrdy rrsult! indicrtc thrt I qi&m Vo&rs|.pa! rt..d$lc
t96&?0 lisbt U. S. can rnd to.rigr !.d.nt wilh tttD.ci to ec-
cirlcnt factoF, tyDcr of vchiclc dlDstr, rnd occuponr injuty
caulca trlor! clotcly dun dil Ix0-67 vollsw.S€ns.

by ,. w. GerlElt
Cdlpan Corp., Buftalo, N.Y.
l9T3 . 97P
SpoolorEd by Voltlwaacn of A.lt|crica, Itc.
AYail,ability: Corporac aullror

I{S!0ll432

ILA.RDWARE DEVELOPMENT AND PRODUCTION
FEASIBILITY AS RELATED TO VEI|ICLE
STRUCTURES AND EXTERIORS NESEARCH

In dcvctogirs crashworthy ruto(,obilc rtnrctur* cmplusir
lhould ba pL..d on (ront. ril., !d rollovcr collidon! wlrctc
imp€ct rpocd! €xc.cd tt limitt o( currrnt ttructutsl 6dcqur_
cy. Strucn rrl craahrroathin€ls rtecerch on full !iza. luxur-y '
compact, snd 3ubcompact aurod|obilc! ir trvicwcd. Rc3€arch
has proercrscd !o th€ point wirh ftrll sizc rutomottilc! wbcrc
tbc rE Deiril|.g problcmi eJ€ casantislly rclat d !o drrnutactur_
in8 wci8ht control, and opcration l p.r{ortruncc. Equsl 9.olrc_
tiod for occupenB of 3n|all and lal8p ca c{n bc obtrii€d only
if th. $na[ car is dcsigncd to 9(oviib ptotcclion throughout a

HSL sb-24

Srcatar lP€cd ranSr tha|r rc l,arEpr c:t. Ho*cvcr, it is unlikcly
thar thi3 wil occui, and conlcqucntly, occupanls oi 3ma.ll cars
mu3t acc.pt a 8r€alcr ritk than o<cup3nt! of ta4€r cat's

by P. M. Miltct
Calspan Corp., Buftdo, N.Y.
l 97 l  ; l 6P
kcs€ntcd at vchiclc SeJcly Rca. IntcSntion SympotiurD'
wa3hinglon, D.C., lGl l  May 19?3.
AvaiLbility: GPO in lllc Syrnpo3iurn Procc€dings

HS4l3 527

SEAT BELT SYSTEMS FOR THE FUTURE

Scat bcl! syrtcm3 bciru dc]cloPcd in tlE Unircd Kjnadom 1o
nr€€t ltl and l9?5 U. S. rtan&ds arE dicusscd. An iSnitioo
scsl bclt intartock sy3tcm std rcvcral pa$ivc acat bclt
syttcltls a.€ &rcribcd- Thc utilizaliro of cncrSy ablorbing l€.r
wcbbina in !.sl bclt allcmblics i! elto ditcus!.d. Tba dcv.lop_
mcnt wori< on p$sivc b.lts indic.lca tbot 3Ft.IiB cl, bc
d€vk€d which arc Garonably aca.Pteblc io thc car drivcr atd
pa!rcn8c's in tcrttrt of casc ol cntry and cxit, rnctbod oI ac_
turtion, rnd lub..qucnt comtort h u.€. Furthar .cfncmcnt of
luch ryrtcm3 i3 bcinS purtucd, to8!(hcr with tba d€vcloPmcnl
ot cncray aborbing tttdia to rcducc marrimun bc*l dcc4lcra-
tion and hcncc iniury r.ycrity valuc! to contord with ttl€
valuct rEquircd by t!. Asrcric$ authoritics. Ar an rltcmalivc
to lhc air bag tl|G palrivc t.at bclt offcr! ccrtain advantages. lt
rcltiainr thc occuparB in hany corditiont oI dcccl€ration; it3
protcction in condidoB ot rollovcr i! Po3sibly lupqior to tbrt
oftc.cd by thc an b"S; and i, calca of s.condaty impact thc
occupant ic ltil rcltraincd.

by E. Nichol
Auto RctFaint Syltcms Lrd. (Engbtd)
t9T2
Availability: ln HS-otJ JlE, lntcmalional TccIDicsI
ConJcrucc on Expcrimcnlal SaJcty veh.iclcs (3rd), Unitcd
KinSdom Ptct nladoo- Cont.ftncc hpcrs, l,ondon, i972 pF

HS-0ll 537

THE FIAT TECHNICAL PRESENTATION

Rcau.lts of an tnalFi! of lta.tistt vcbiclc accidents etd barrbr
collision, lrolc impoct, snd drop t lts conduct d wilh curralt
Fi.at prcduction Dod€ls wcrE utcd by Fiat S. p. A. to dcvcloP
i crash\'vonhy cxp<rimcntal saJcty vchictc lt wa! found that
tcvcrc haad on polc unpact tastr aJd front ard r.3r barricr
collisio. tcals al l5 and 45 providcd ?l litttc aignificatt data in
dca.rminrng lhc crashwonhincs!. Tlrc dcsiat of Fiat's 1500 lb
cxpc.imcntal satcty vchiclc, which includc! ctterSy absorbina
froot and rc€r bump€rs. is outlincd, and imprct llsl llsulB arc
rcponcd.

by O. Montabonc
Fia( S.p.A., Turin (Ii.ly)
1972
Availabiliry: ln HS-8m 217, Int rnational T€chnisl
Confcrcncc on Expcrimcnta.l Salcty vchiclca (3.d) RcPoa,
W$hin8ion, D. C., lYn Dz'l'7-z-l8'4'
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HS4l3 5.{6

OCCUPATI.�T PROTECTION OF I,s{X' POUND ESV

ffi#ffiH#,H*trH":i":.ir's
l"JE tirt co" iltutittta in thc Esv rpccilicsiiont- .ln
llffi.L-p-". *t pcdormrnc'c thc molt rea3onablc rolu-

ti'*iril''J,U .t""ibn of (rontat bodv lcnsrh Hoecvcr'

"; ;a,tdt *Lhcr to kccp irr Fsv rmall ocdrpant Foi"'
t-*ri f, ittp."""a by Eintorcin8 !h' pa33cn8cr compatt'

g,m'f T]ruifr il.;'"H'E8i': ; "Ji"S"ls*:
il-.-iJi to. tronl cnd' rtar cnd' .rnd 

tidc imDscr collbion3'

.r'd ollovcr tccidant! an' Irctcntcd'

li.]""t$fro *. t*.. rokvo (r.Dsn)
'^'---,t"xrit" 

In HS8?0 2l?. Inrctrrariorral Tcchnicil

F:#::: ; ;;;;nt t s.tcrv v'hiclct (lrd) RcPort'
ilJtur"n' D. c:' sn P7'25o-2-2:r

H$Ol3 5.{?

EXPEruMENTAL SAFETY VEHTCLE"PHASE TWG'

O.ISTCXNO AND DEVELOPED BY CENEN'AL

t,to'toR s

Histtli$b of Crcncral Molo6 corP'r cxpcrirrntal tst'ly

"frF trsvr arc ditculscd EnGrSt absorb-ir8 .ty3t'rnt'
J r'.y"tar,, snd cberti! &!i8n atc bn'flv dctcnb'd'
'n?lrli 

oiiip"", .."' dollv rollovcr lctts d'op tctt!' 'nd Ec'

;#;""ittd;; ird Pcrfonrttrcc rcau conductcd wilh thc

ESv, u.. Prc*nlrd.

FH fff$H:, warEn. Ml"h" Envi'o't'ntal
rqn'i-^n""ilir", 

Itr Hsam 2l?' Intcrrretionel Tcchni:]
AF.;-Ji "i. i;;;ntiis"rav vcbiclc' (3rd) RcPod'

w;irhsl� . D c:, tYTz P2'2s7-2'm

H90t ! 60{

NESTRAINT SYSTEM EFFECTTVENESS'A STIJDY OF

FATAL ACCIDEMTS

Accid. |J involvinS ?6 f!t'tly- iniurrd occuFnB in 1967

rhro|lri lflz crf| wclr cx'!ut'o ro arsr8n tlc fst'lily fcduc'

#;;d"l ;; bp b'lt 'lonc'. ' Lp 'nd $oddcr' b'lt' rtl

t-.ilrio" donc' strd sn tit culhion Plut bp b'h'. It dl lhc

iljil;;J;;cariq I lrp b"t' l?% co' d blvc b"n

;il-i' ,tl-,!. |eulhis bd b"n- wc"ina " t"P -d. *Pdt'

w#ffi*'k'"F#*q,'
;;;:-; d tb fatelitia bd bo'n wc.'i''r I l? tl:i
ffiit';"" b*t t"vcd Proirctio3 t'bct' r".ult! to tbc t!51

i*ra-L-tn-.".4 by cutttot bdt u'rF' b'lt u$88 lrccnuvc

;;: ;;;ibt- huoductioi tirrlctrbb ctlccit' uuutv

HS-013  679

rrduction, thc posdulity ol rc3ttsrnt tylcm causcd injurics'

and rcsttainl syttcm coit cffcctivcncii'

*Ii #.tffit8rY *i""ltf *t*" E vircnncntsr

R;ruI " o""* *oorr Automorivc s5J'tv scnunat'

Wstr€n, 20-21 Jun lYrl'
Avaibbilif Y : CorPoreE eu$or

HS4l3 571

DESIGN SAFETY PRT CIPLES FOR

iiiiiiiror,f r- vEHrcLEs BA'sED o:\ rN'DEPTH
ACCIDENT INVESTIGATION

Tba lt|o3t gcncrel princiPlca o( dc'i8t that eft'cl thc !'fely of

5*d.ii-*r*rlt rtc prtcnttd . Accacnr invcsliSalions in-
'"iiif,-io.-iuurtratlon 

rblw thc rcIetlon b'tu/ccn .n{€pth rc'

li[i in'..,irn,ion 'nd &drn principlcs' Tbc (orowins saJ'tv

Fr*::f*:llfi*"ffi [H'::# ,tr ffta
iJ"ty "i ".i.i..e"..ty hornc. coo3ulction: rccteauonal vchi'

tt'irt""ra rra*" irr sanc balic fc:tutcs of crash lurvivabi['y

i, .,i.t-t.ft*f..' tytiamstic insp'cli'on ard tcaun8 durina thc
';;;;il 

ot trcrstionsl vchklca would improvc raJetv

5;.-;;;;' and ftcrcsuonal vchkl' dtiv€rs should b'

[ti^Ji"-L-"".trerc r minimum lelc ktowl'd8c and ik',tl

in tbc oPcration of tbc vcbiclc!'

lLT;5"1.'itjl*m cerifornia' r't Arulrca

iTlt;3llt, rn HS4ll 673. lntcnrrrbnal constcrt @

liilijl,iiii siriii e'a) P'oc'o{i''s:: vol' 2' Rccrcrtiond
Uiflif su.,v. Warhiqroo' D' c" ler]

Hsll 679

DETERMINING SAFETY CIIAR CTERISTICS OF

NECREATIONAL VEAICLES

A baris for d.vcloPitl8 tcst aEtbodolos] lor rt€Ealjonal v!b!'

L-..*-i*.ttrtinJ. ita u"ainr t!!tt i! provi'icd Tcs(s

;;;;-, quantitrtivclv cvrlurt! tbc leJc p'dormatcc of
'#;"J 

":bjcl.* ro ilar luolt vcbiclcs cs tE dcsiancd
',i-J-i.ro",.a 

;,t. tl" ovc'all tnntPonati'on tltu1 
T-" :1-'

;;;. 
-;J;. 

brelc pcrforore tlt' lttcrinS tcsts ian-

fril1t;;' ;;;,- irnsrunig rct6' trrrricr collisron .tcso'
ilf._ i"tp"", tctts, v''hiclc vchiclc inDrct tcat!' aDd rollover

srmul.grion A &ra Gd dcrstpoon : 
p;f"f tor cach of r-hc

;;;;-- ;i!, itrludins luPDonrna 'utdf. kltion . 
(or thcu

"*.itt-.ta"a 
uqr. Th' Fr"ntrtiod hiSNiSbB tbc cnucar

;;:i;- G, .iua * "t"*-ta rnd u!'d to obtarn quar-

diativc rcstutt.

tig:f; :'#*.. NcwDon B.ach

ffift*.*m*u:wffi*""

a.
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HS-OI 3 739

SIMULATION OF VEHICLE IMPACT WrIH THE
TEXAS CONCNETE MEDIAN IARN|ER. VOL. I,
TEST COMPARISONS AND PARAMETER STUDY

Tbc per{ormanc. of thc Tcrar Conctrtc Mcdian Batri.r
(CMB) was cvaltratcd from thc !t ndPoint of tcvctity of im_
pact, vchiclc cxil arulc, d|aximum rcu analc, and maximum
pitch ansL f66 6 wilc raruF of vchick cncroachmcnt condi-

tbn3. A rnodificd vcrrion of thc HiShway-v.hiclcobicct
Siniation Mod.t (HVOSM) wa. u!.d to simuJalc a 4780 lb.

autornob c imp*tiu ttc CMB al tp.cdi oI 50' 70. atd t0

r|ph st enslc! ol 5, l0 and lJ d.8r!.! lor ctcb o( tholc

3p.Gda. Thalc paratnct ! ltudict wctl prcccdcd by e v.lilstion

pbrrc wbe full-tc.lc ta.ts on tbc CMB wctr succ€lstully

limulsrcd wilh ttE lIvOSM. Fo. imD.ct tp..dt ot ?0 mPb rnd

Sttatat witb imFact rndct o( 15 d.!t!Gt and 8tr3!cr. ruionrc_

bib mllovcr can b. cxpcct d- Tlta r!.ullt of sll limulaa.d im-
p€ct! with tha CMB art prtt nlcd F.Pbically witt rc8erd to a

t vcrity indax b.!.d oo vchtle scclcrations Simulation

rnoddr; trhpact e||8lc; Irnpecl s.v€tity: Scvcriry indcrca; Ac-

calcratbo:

by R. D. Youu; E. R- Po.t: H. E. Ro|!, Jr.: R. M Holcomb
Tcu! A and M Univ., Collcrc Slation. Tcxas
t9T2 . b
Sponror* by Tcxar Hwy. DcpL ard F.dcrel Hwy
Adrnlrilrradon.
Availability r NTIS

I{S413 &Zl

AN EVALUATION OF THE SAFETY PERFORMANCE
OF TR-ICYCLE.S AND MINIBIKES

Fartormancc of tdcyclca lot 24 ycan old chit&tn it r8rkcd
by spccd! of 4 !o 7 mph, unrcttrictcd t!c.rir8' and 3cal hci8tlt
fo nar tract .atio! of appmrirnstcly onc. Tricyclc ltability is
latid.ctory for pirchovcr tor lb. 3Lrt c rlicr but i! inadcquatc
for rollovcr in norrnal play. h i! trcommcnd€d tlEt th. Brulau

of Product Sstcty con3ilct lalc(y tretdar& covcrin8 toll'ovcr
ststiliiy, s.s! bciSbt adiuttability, litnitcd lrc.tina antlc' al'd
rcmoval ol thc rcar ltcp bar io di3cor.J.a8c doublc ridiag' Pcr-
forrBlca of rix minibilcs w4t charactarizcd by 'tt'rimum
spccdr ol 25 ElPh, bteLita dcc.lcntioo! of.58. and:ractrvc
accclcralioos in tb. raqc oa.2A. Por€nul problcm. of inad_
vcncnt accclciauon whc.lic!, pitcb snd bouncc slability ovcr
uJEv.n tcrraia. bralin8 conuol nonlincaritict, and comcrin8
limitation! bacsulc oI structwel clcmcnt! conbcunS llrc

ErouJld l'ctr obs.rvcd. RccomnEndations {or conridcration in
burcau of Aoducr Sdcty slatdards covcr brdloiS. 3uspcd_
3ion, comcrinS, and accclcration charactcnsucs.

bv R. S. Ricc
Ghpan Corp., Buffalo
Contract FDA--72-91
l9?2 i l09p
R€pon for I May-30 ScP 1912.
Avaihbitity : NTIS

HSL sb-2,1

HS4r3 9,r3

TECHN ICAL PRESENTATIONS. YT. 2. 'THE
FEDERAL N,EPUALIC OF GEN,MANY TECHNICAL
PRF-SENTATION

Dairr cr-Bcnz, Opcl. PoBchc and volks'eagicawt'kc atl
rcprc$ntcd in thc Prct narion madc by Wcst Gcrnuny-
Dairblcr-Bcnz discusscs tlrcir McE.dcr-B.nz Esv FJF-22;
dsla on thc cd ttlctt and idtPscr tcat t.",,11" 11 p566ntad in

rumrnary lorm, Opcl dilcuttd dEir 2'cm pound ESv wnb

tlEir prioriti.s bcins front l impacts. rolloucrs' sil. irttp€cls
and rcar inpacts; work i3 b.in8 dooc on foam_fill'cd rtructurel

clcrDcnts. Porsdbc Prt3.n!! 3tudi6 on thc problco of ar| lulo-
madc adjust-rncnt of thc wtEl position to diflct€ot dtivitg
.onairronr Uy inrroducing clasticity withou! affcciina lhc \rb'd

surpcnsion tn qudtion volk!*a8cn prcacnis a d€tailcd ttudy
of thcir ESv. includinS rlE vchhlc drrcriPrion atd tlst results'
as wcll as a bcnc(it co3t ansly3i3 atd fururc cvaluarions Tb

Accilcnt ard Molor Traffic Inlurtr! pre!.nt rtlult! o( rbcir

rcr€arch on htctior stcty ot auto.Dobilcs

by H. Schcr.nb.rS; H. waSncrl B F€lzcr; H. wilu&cit; M'
Danncr
Publ: HS-Oll 939, Intcmetional Tcchnical Conlcrc.rcr on
Erpcrimcntal Satcty vchiclcs (4th), Washiqlon' l97l ptl-
r53.
l97l I rcfs
Ava abi l i tv: In HS4l I  939

HS-O | 3 944

TECHNICAL PRESENTATTONS. PT. T. TBE FRENCE

TECHNICAL PN,ESENTATION

Thc Frerch Ministry of Transpon prcacnb tralfk salcty codt-
oarisonc of various classes o( con[non cat rnslcs and drivc$;
if,. ui".tw of EquPment and Housira di!cus36 tb' a priori

cffcctivcncss of antrskid bralcs; PcuScolRcnar'tlt orrcuss6
th€;3afcty c!t'with an cyc l,o cost-cfficicncy' rcvic{/s lb€ ra!-
in8 o( accidcnt lcYcritict oa occuFantt and dE ncccssa_ry

rcst aint dcvicc!. and propos.! a tcst cvaluation of compaG
bility b.reccn v€ry drif.rcnt pass.n8cr cars; Ciltc.n prcscnls

rcsults of ihpact tcsts lrtiliitrg anthropomctric durr'rnica aDd
suS8csts modif icalron3.

bv C- Bcrtioz: M. Frybour8: G. Boschctri; J. Ha$on; C Prost_
D_amc: P. Vcntrc; M. Clavcl: S Eohcrs
Publ t ls4l l919. lntcmationa.l  Tcchnical Conlcrcnc. on
iix*.'d $Jcty v€hKlcs (4ti), washinaion' lt3 plJ5-
23L
1973 ir. fs
Availability: In HS{13 939

HS-OI3 9,{5

TECHNTCAL PRESENTATIONS. PT' 5. THE UNITED

STATES TECHNICAL PRESENTATION

Thc Unir.d Statc! prEscflladon3 arc by th. Office of Lh€

Sccrckry of Trantportarion Dynamic Scicncc. GM Tccbnical

Ccnlcr, Fard Motor Co. Atncric.n Machinc and Foundty'
lnc.. and tic Natiooat HiShwav TiaIIic Safetv Administration
(NIITS ). NTITSA and Dvnamjc Scicnce rePorl on ESV tcsts

including rcsutts of vchiclc and dufimy p.r{ormanc'' Gcncral

Motors 
-Corporarion 

repons sunrmatily on lhcir ESv proto-

typcs. drawrn8 conclusions end malina projcctions Ford

Voro, C"-punv comparcs thcir ESV prcs'ndv bcita t'slcd'
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Dcccmbcr l ,  l9?7

with a prcduction Ford. Allo di:cusscd i: thcL cnlh tcrt p'o-

3rarn Cmpacr with srsdonaty tnd movin8 obicct!) Thc Al|cl-
fonr rrfr"-lirrc rrd Foundrv, Inc. (AMF)' ditcus.ct t.L Esv
tradcot( sld htagatiod rtudk! p.oftrm trtint |nto lccount
.h intcri.'t, (ronr cttd, Hy tEuclutl, tyrt tna. dmuLlor'
a\rbsyttama atrd Producibility. Al(F sl& Drct.tltr r ttudy on
cralhwoarbioaaa-wctht tndcofi incldinf thcit cutrrnt ESv
ladc ltrdi.a and ! .tNcturd{Gaian conc.gl tor tbc oprimizcd
vchictc. NI{TSA revierrr tbc Dtditnin rv lpccdic.tkm! tor I
3.m lb Esv.

bv N. SLllcr: W. St bct; L, C. Lundtsom: J D. Couin!; A.
L Rotb: W. Rup; W. Wuracnbschi W. E Scott
Publ: HS4l3 919. Int mation6l T.chni;d Confcrcncc on
ErpcrirFntrl S.tcty vchich! (4th), wslhinaron' 1973 027-

t9n
Av.ilability i ln HS4l3 939

HS-O| 3 9t3

FUTURE SATETY STANDARDS AND THE ESV

PN,oGRAM. PT. 2. THE PN,ESENTATIONS BY THE

COMMITTEE OF COMMON MARKET
CoNSTRUCTORS (CCMC)

Thc Univcrtity of Birminsham pt€scnt! (icld ltudica of ttaffic
accid.nts iA EuroF. D.3$s and iniurica in road accidcnis in

l9l0 arc uscd for 3b!istic!. Dala ar€ analyz€d by cla33 of rord
tt!.r snd fataLrtis, ihpact !yp.r, and injury 3cvcrity by
c<turvalcnt t !t typc. How (iald accidcnt ltudicl crn ba ut.d 13
rr' crd to dcfinins appropriat€ rp.aifkrtiona la crrrh pcr'

foroancc is ilulrrakd. Thc Pcu8rot_Ran|ult Altoctauon
dircu3tat thc clfkicncy ol 3_point bclt! in rc.j t€ci'Gnt!'

mqli:al u well r! tcchnic|l &ta src pEscntcd, snd conclu'
dont .r: drawn 13 to thc clfk cy ot t€rr b.lt!. Tba Vcr_
ben&s d.t Autontobilirdusttb concludct thel lurtlrcr in-
vcitigrtioo ir ncadcd in thc rt'aa ol bioincchanicd rr!"tcb'
cvel;d,ot of eccilcnt !t!ti!trct, bcllcr tcatinS mcthodt, 'nd
crrstioo o( vs.lid principld tor multipurpot€ p'otir'/c-oct

analy!.t in vctucl. and ltltfic asfcty.

bv M. Ouin: C. M Mactavi C. Tirricrc: G Brcnkcn
ftt'r, giotf 939, Inlcrnationsl T.chni:al Conf.rEnc. otl
iLpa-""t"t S"rity Vchiclcr (4th), walhitulon, 1973 p59
62 l l
lq8 i rEls
Avqisbiuty: l$ HS-013 939

HS-OI I 9t5

MOTOR CARRIEN, ACCIDENT INVESTIGATION:

COLTJMEIA AGRICULTURAL CO-OP' INC.

ACCIITENT, MAY ll, 1973, OAI(RIDCE' OREGON'

R.TJI{-A WAY TRUCK

About 6:y) 9.m. . c3t8o ladcn raclol t€hiltail'r kavclin8 at

hirh io..d Ln e G% dowqra& trilcd to ncaguatt r lhatp

clit".'* oft tlc roo<lwrYi luucl tn tmbr.rtlmcnt' ovcr-

!rr; onto thc hthwry, {d .Jtcr dilirq 2J{) lc€t crmc lo

tor tto"ying botb trdf; bnct. TIE ttrcto' csb' lom ttortl tbc

"f-""i" -ilt*a @ l..t forwttd, hndcd upriaht with th€

drivd Dinnol insi.ic. Hc ditd bafoc ha could b' cxticlt'd

c"u"" of Ut" sccrd.Dt wrs &tcdnincd at tlE driv6'r trilult to

dorvlrlhilt propqrty od a lon8 ltacP FdG Hc w!! t'mili'r

*il,t" *i. i"a ts-red tic postcd *aroin3 :igns Ttr. drivcr

b5d a lona iilaory of rraltic vioLstiont a'|d *at utrd'r tusFD'

HS-014  044

lion on thc day of ttE tccir.nt. Extmitution of thc trailcr

attrr thc accidcnt rhowcd tba! tb. bralc! on thc aorward !a0_

&rn exlc whctls wcrc inopcrstjvc. Tbc truck war os/lcd and

oDarsLd by 0rc drivca. TbG c.t8p ert bottlcd winc-

B'ur€lu ol Moor Crrricr Sdcty, WilhinSlDo
lgn i 139
Avrilsbility: CotTorr@ rutbor

HS4l,l 03.t

TESTING AND EVALUATION AS APPLIED TO

VEHICLE STN,UCTU R,ES AND EXTEruORS

ThG rcchniquca u!.d for lclting and cvslultion of lutlacc v'hi_

clcs hevc bocn lisnificantly uhProvcd in r6'n( year:t }3 a

isrlt of Oc cnpharis placcd on vcbicula_r tsl€ty by thc Na-

tional Hth\r6y Trsjfrc Sdcty A&niniltn'ioo' Tbc automouvc

indultry ;d indcp.rdcnt t!!l bbonrorica bavc rncorporatcd

tb. letcit t !t tccbniluct .vrihblc in o'dct to alsurc uul'

m.ffindrt &ta at! cvolvin8 frosr tb. ddllions of doUan cut_

inUv iiru crp.ndcd on improviu tbc laf.iy of thc turfacc

""lritt. Thi. pap.r Pr!.cntt s 3urnrMry ol rcating and cvafua'

Oon taft"iq*], currcntty bcirU ulcd in thc rtta ol vchiclc

structurt: alrd cxlcaita! rE aatct! Suppon fuoct'on' tuch as

iacility dcrien, drte scquilitioo |nd dara ProcastiJu arc

aiscutrc!. ftrc pop.i rttlcct UE Ltaat itl d|c s(atc'o(_thc'an

ot t 3t t.€hnilu6 .! prEscntad itl publk documcntl 3ad

.rvicw! drc fii.rit! rrd lirdtatbn! of ccrain tachntquc!

bv F. E. Arndr; R. L. A.adc.!on; R A. Rockow
ftvnenic Srcicllcc, Ptoanir
illli;il3t2o tot, vchkh ssJ.tv Rc!.$cb lntcsrat'on sv

Aveilsbiliry: ln HS-820 16

HS4l4 fi4

LAMP EXAMINATION FOR ON OR OFF IN

TRATTIC ACCIDEMS

C€nctsl esprclr ol le.rnp cxarninrtion to dctcrtninc whcthcr

tbcv wcre rn or otf {t thc timc of a rrallk ac'idcnl are

r€vi€\rcd. scvcnl ulat rt€ conri<bEd: citcrrlhstrtcca wat'

rBnrina lamP cxuurution ; rl|c Dorrnal Lsmp includiq aP

rcarai.t, pr-ciplc o{ oD€tstron, rtrd t8ilS; tlr ctlcct o( colli'

rion on la-ps: lpccial con3idcntion3 luch a! tempcring sho'l

circuit!. rouovcr, ditrction ol - imP.ct. - or wcatbc! 'xPosurE;

Ii-tin-g ir-p" rnd rcrtind 
-cir""its;' 

l"noli"e ard- noring

lanpr; trmpl cotrmonly ulcd on nrc'or v€hiclca: and expen'

mclr!! end coucctions

iLi;li*f''l;i*Ht' rtr. r'!r. rnsr.
1972 , 3tp
advancra A.cidcnt Invclti8.etion Scrics. R.virion o(

wi[*]i**ffi ,';uur#i,tl.TH?tB""'-ii-
G79.
AY.ihbili.y : CorporiL rutmr
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IIS,oI4 2al

THE FARM TRACTOR: OVERTURN AND POWER
TAXE.OFF ACCTDENT PROBLEM

Tbc faarn trector ovcrlum and powcr tal(c-off acci:Lnt
problcli in tbc Unitcd Slat6 ir rcvlwcd. Educ5tioDrl, dcaian,
r$.arch, bitlativc, and rcgulativc ngtcrisl i! p.6antad. lt i!
concludcd lbat llE fact thst a farmcr will u3c hi! trl.cto. for a
d Jtitldc of purpor<s undcr a wilc varicty of coodition! and
o( nacassity in an cvcr-clunSing covi.onrncnt, pbcc! hish pri-
o.ity upon dc.ian and &viccr !o minimizc injury from ovcr-
tum and poecr ta.kc-off accilcnlr.

by L. W. Kr8pp, Jr.
lowa Univ., Iowa City
l96t ; 56p
PrcDerd in coopcrerion with rhc U.S. Public Hc.hh Scrvicc,
tnjury Control h,qnm.
Av.ilability: Rcfqricc copy only

HS.{I4 3.t2

DESTGN AND INSTALLATION Of. NOPS FOR ARMY
NETROTTI PNOCTAM

Tb. U. S. Arrny i! f..rd with rbc rcquirtmcnr b Fovit Rol-
lov6 Protcativc Sorcturrr (ROPS) on ncv s.ld old con3t uc-
tbn oquipn€nl ychklc!. Many of tha conrftcrcial dclian prac-
lij.3 crn bc tolrorrcd hrt romc oilitaiy dcrign f.:ru-rc! snd
opc.ational conditions po3. un||tud prourtn!. Thc lrr8c
numbd of vchiclct involvcd and lk witc dirtribution .r|.dc it
rlccclsary to ttudy rhc problcm! .nd ramiticltion! lor cich
rDachinc. Ncw t cbniquca of d6tr and cvaluation had to trc
&vclopcd to covc. thc major coNtrsints of prEvioully builr
rr:achincs. Ncw dcli8n lc{turti havc trcn incorporalcd into
tb. ROPS io lirnptify rhipmcnt, eilibitry, and .Etrofit, includ-
ing rcfincmcnts on thc two-po3t ROPS, mclh d.!tn tor fdlina
obicctr. end aDount!.

by P, D. Hophr., w. O. SE\r,an
AImy Mobility Equipmcot Rc!. and Devcl. Ccnt ., Fort
Bclvoir, Va.
R.pl. No. SAE-7IO7J2 : 1973 ; tp 4Efr
Prqcntld at Lhc Netional CombirEd Farft. Conitruction rnd
Indiltria.l Machin ry and Fucl! lrd l-lbrictntr Mc.tiru!,
Milwaukcc, lGl3 Scp 1913.
Availabiliry: SAE

l{s414 3da

DYNAMIC TESTING OF TNACTOR PROTECTION
CABS..DEVELOPMENT OF METHODI PRACTICAL
EXPEN,IENCES

Sn dics on ard !cat! for Esror Fotlction frrmc! or crba lra
rcporrrd. Pdnciplca ard cndgy vlhrc.r o( dynamic tcat! arc
disc-uscd ar wc[ g OEDC .nd ISO sctiviri.s in cat blirhin8
s(.ndard!. Swcdilh practical crparicnc€! 3bo* s btSc
dccrqrc in letalitics as . rcrult ol tb..c a!udi.s,

by H. A. MobcrS
Sratcns Ma3kinprovninaat, Upptals (Swc.dcn)
R.pt. No. SAE-7iO76l ; 1973 i 12 t I.
PrcscDt d sr rhc Nation6l CorhbirEd Farm. Conrtrucrioo ud
Induso-ia.l Mechincry and Fucl! end Lubricartt Mcctin8t,
Milt*qu.kc€, lGl3 Scp 1973.
Avaiablity: SAE

IISL sb-24

HS{l4 526

INJURY CAUSATTON IN ROLLOVER, ACCIDENTS

A r(udy of 266 rouovcr craihct wilh 377 front scat occupant!
indicat.s thar 52 ot lhc vchkl€3 rn€rl lhc intcnl of F€dcra.l
Mo(or v.h.iclc Sstcty Stlndrrd 216. Half of (hc occupants bad
minor or no Eponcd iniury; lvo oI ttc non-Gstraincd occu_
pents wcrE cjcctcd durina rollovcn and 2P7o bad critical or
falal injlrrics wherer bcltad occupants su3brncd critical or
fataf iniun€s t 6qo ot ..a!F�s. Of thosc cjcctcd, about 50 wcrc
kilcd. Ejc€tion ir indcpcndant of roof cru3h. Coniacls p.oduc_

ina iriury ar€ dillributcd throuabout thc vatroui contacl aria!
with fractutca .ppetins morc oft n from cxtcnor car objccts.
Hcad and cxtrcmitica arc mo3t fEqucndy iniutcd. Minintal in-
jury i3 found wilh roof cruth up to 12 inch€s; for rool cru3h

of G6 inchcs thc pcrccnt o( iniurics from rooa conlacls is al_
rnolt doubl.d for uffcstiiincd oc.upanrs. Hcad irjury 3cverity
from roof contact is nol significantly rtlatcd to roof crulh.

by D. F. Huclkc; J. C. Ma h,,4th; L. Dili{cnto; H. W,
Shcrman: W. J. BaIa,, Jr.
Michfuan Univ., Aff Arbon
Publ: HS4t4 5t9, Procccdinf! of lTth Contcrcncc of thc
AJDGrican As3ociation toa Auloatr
l97f : llrcfs
Availability: In HS"0l4 519

HS{14 52?

A COMPARISON OT CONTACTS FOR
UNRESTRAINED AND LAP BELTED OCCUPANTS IN
AUTOMOBILE ACCIDENTS

Th. incidcncc ard ravcrity oI contact! for lap tlcltcd and un-
rErtiaincd occupant! in ditfccnt lyFs of accidcnt 3ituationt
a.c comparcd. A contact is dctincd as a body pan 3trildaS an
arrs of thc vchiclc. Tlc lituationa considcrcd arc dcfhcd by
drc clock dircction of $c torca on thc occupant, in icatcd lo-
cation. resaainl usc. and wbclbr e rollovca occurrcd. Thc
comparisons indicatc t-hat bp b.lt! lrducc windrhicld contactr
whcn rJ|c body i3 thrown forwrrd, they thcy rcducc ccnain
typca o[ sidc contacts fo. lhc drivcr whcn hc is dtrown to tbc
sidc, and tl|at tbcy src asso.btcd with lcwcr fmnt seat bacL
injuri€s id rcnr colli.ions atd fcwcr outsidc conlacls in rol-

by F. Prctton
Mictrisen Univ., Ann Arbor. Hwy. Salcty Rcs. In!l.
Publ Hs{14 519, Prwcedings of ITth Conf€r.nc. of thc
Ancrican Associadon for Aulom
1973 i 4rcfs
Availab r iy: In HS4l4 519

HS{14 t,a7

MAINTENANCE/DESICN PROBLEMS WTTH
EAN,THMOVINC MACHINES

Rccurrin8 ll&intcn&cc and dciiSn problcms associatcd with
caifuDovins nEchircr arc dis€wscd- lt i! notcd lbal con|rac-
to.s continuc ro buy thc alr dsrd Products altttou8h thcy ar.
not crtircly latisficd s,irh than. NcSltibl. cost lavina attd
convcniencc alc citcd. Problcd rlta3 includc fltrid Lcvcl cb€ck
location!, fudiru nozr.r, ndi.tor tisht slass, hydraulic fluid
filtcriq, rollovcr framcs, homr, iadittor ho3c failu-r!3, walcr
pump s.al failurca, lub.ication 3yrt mr, rapkl wca. itcmr. .loc-
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Eic wirnts, tow bood!, rock dshaac, bumpcr n'td3' rnd

llcutliru ttnrctutal dameSc.

bv C. E. Srndcrt
ftu: Auroorcrivc E aiD.cdat
tn1
iiercd oo SeE-;1oaaS, 

"''Mrinrcnanct srd D'3tgt PtPbEg:
with c\rrtsrt Esnb@ving Mecbincr"' prt!€trlcd at lrE !)ul
ii;;-rri- F.r6;"t ts- lidutrv confcrcDcc' Pcoris' o-'
*U lrD' 71, 1911.
Avdhbilhv: S.c Flblkstion

HS4l{ tt6

TEFOnE TUE CIASHT IIOW BIOMECHANICS

NEDUCES FATALITTES AND INJURIES

Bi)(|r.cbrntr, th. tndy o( forEca againrt tt' body ir

ai*ua"oa. S.f"ry dcvk.t tucb rt !'a! b'lt!, thool&r bar_

Grtct, cnctll ablorbins rlrcrhs cotumnr' prddcd darh

U..J. .ia. 6- t--s, hijh gcnctration rclillant windthi'ld

;; b.tt crreaetcd trorn tiodt cbalticd ttudie Furlhcr

JtO nnqt... h thir fi.td' includinl bunm tokrencc-ltu-

E, l-tr-i.c lb & b.s it di!'ut&d Il provcd latc in

itort,.f iUialooa, but doobdul in rrguler crartrcl ot ro[ovctt'

hodE{ito of Erpctimcntat Sstcly vchiclc' wat cxp'nlrvc

!d i'E *ticd.

bv S. R.obrcl
riru: wino's AuTo woRl-D
19'1
AvliLboity: Scc Poblic-ation

HS4t.a 965

ETTICIENCY OT TBE }FOTNT IELT IN NEAL

ACCIDENTS. FUTUNE SATETY STANDARDS ANII

TUE ESV PTOGNAM, SECT, 5' PT. 2

SodE 160 c$ar ol ecupant! e€arins tlrcc-Pdtlt bclt! wclc

colDatd !o 7t2 carcr of ocauport! not e!'ruU !"cty b'lr!

il-Jf".Lid" 
-"i,Ltt 

i-p*r. it di"m-b"!ion of collitioni i!

"t"G_--o.J* . how tic i.rnprcrcd zott o( tb' vchiclc i!

d;ilL-;G.ltt d, .vlrocrri'rl or alvmcricd sgocif-ic

";-;d-".D.d. fcgritr rto* $rr: thc tbrcG'9oinlt bcl1!

;;fr;lt-; G;,.1 collirionr' rot|'ovcn' and lodrc lidc col'

;;;; th; *- * c.!€ in which !b' bclt wa! hlrnftd; thc

ili'il.r .*a*, *to"", bclt occurr within tlt trtrF o( 16

x-ilil;itt bnc."!!st'v rD 'esh t nntc 'h= tnnc! 
*ltcJ

wilf, . balti thc ptobsbility ol bana t"toutly urturcd or rurco

ir-i*-d'r"*i *,o rbc bclt irr 966 of dl lrcntal collilDn!:

Ht .diitsy i. at itr bw.tt in riil 'ollitbot'

bv C. Trrri:rt

ffi;*,im''1fiff;$^o'iffiHtFi'.^.
CONFBRENCE ON
tm
AviLbility: In HS4l3 93!,

HS-o14  986

I{S-0 | 4 973

THE VOLKSWAGEN EXPENTMENTAL SAFETY

VNTTTCIN. THE FEDERAL X'EPUBLIC OF GERMANY

TECHNICAL PR.ESENTATION. SECT. 2' PT' 2

Thc volkswaspn ExpcriflEnlal Sstcty vchkl€ (Esvw) is

iii;t"J. crtL.,";rticr' spccitkatbns' snd lcst r'sults arc

"it.. f"t. ,it hydrautic bratc ryttcfi' anti-lljd !yst'dr' scr-

;.: ;;ki*, "fo .*.j.*v bret6. tircr Nnd whccl!' arles

;'si;rt";. v"* '""pon"t, h"dlins 0arcr' accclcration

L1.-Ji-Liti"i,v. iit "ti.,n"l tt.rbilirv' ctc )' windsbicld

;;;-;'d ;tt*;' hcsdlisht wslhins lvstctn' Lshtrns and

co'nuol ryrtcm, cnrh*onhitEs!, cc1+ant Drocclron' rcttrarn(

;;;; ;; ;ft "a;' b.n'tit ca't coorrdcradon!' A P'oposal

ii.lti-. est tp."iti""don" is p's'ntcd al'n8 witb futurc

cvaluadona.

SfiiTil}#,1.s*H";R?g'!t 
c'�crrnsnv )

ill-rrnN,rnot,rL 
.reclorr

r (r'l
AvailabilirY: Boutd h Hs-oll 919

IIS4I4 961

UNTTED KINCDOM REQUINEMENTS FOR A

inrcncrr, SAFETY cAR. THE uNrrED KINGDoM
ri-c-nnrcrl PRESENTATIoN. sEcr. 2' Fr' 4

Unitad Kinsdod tlqui'rd|Gnt! for rE practi;d 3s'cty car rlc

r€viaecd in latrn! of |c.i:|?nt P'Ev'n&n' occuPant Pro@{uon'

;;;tt; rttctv c""riacntito rl Srvcn !o a vaii'rv of

ii.:-;f*;; &"lst b.!i!; iltFcl tcst! to dcnonttralc Lhc

ilii "i-*.tp"", proicctionl lcst cooditions snd mcthods for

;ili;;; "k dit trontrt barrkr impoct' 3idc..impacr' and

ovcnumrn8, pcdcltrDn paotcctiJn bfrl|fUi han<lltng rtqurrc'

d|.n(!: ladurc! !d instruncnt Pand w'r'un8 u8lru|:-lrlc aJrq

lr.riccat,t ry of brrkin8 lyrtans; E t lnck lurfac' fricuonal

o-o.a"i ft"h,-g -a vUUthv;-acsigr tot durability and low

ooarauonal jo3t5; lnd fronl clxl o'l8n'

bv D Lrtlcr

#:rs"li"B"t"H-Flt'3tffiB?ff[1.
CONFERENCE ON
1q?1
i"iiLuititv ' tn Hs4l3 939

Its4l,t 9t6

CONCLUSIONS AND PROJBCTIONS ON ESV

iirrir,opvnrr' TnE UNTTED sraTEs rDcHNlcAL
PN,ESENTATTON. SECT. 2' PT. 5

Tbc dcvclopmcnt .nd r.3r!r8 o( C'cc'st Mordr crprritF[tal

Jcrv tch,rclc prototyPca .le lrvbwrd' wilh commcnts n'

irJa oi r.."n,lv p"bti"ua .p"tiri"ttitn! ard goals lor a

frgu ltttc.tncdietc ESv Atc$ lo"dditional nt3catch rn

il;;t';;i; ;.usc!r'd Dcr'ib r'! sivcn on impect and

JUo""i r""t.. n<ri.c pr€vcntion' *cuPant Pro&crion' pas-

ti"r"t- *"tghi frcton' dirro' tyttcm' rtli_locl biak'!'

l
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HS-015 000

dcas€8c ccntcr concr?t, butr|pcr rcquiacmcnt3. rcar dgnaling
tyitcm, end iniury F€diction.

by L. C, Lundrtroin
Crcncral Moaor3 Corp., Dctroit
Publ: HS{13 939, INTERNATIONAL TECHNICAL
CONFERENCE ON
lgn
Av.ilsbility: In HSOI I 919

HS.,OI5 m

PN,OGREIiS REPIORT OF TI|E ESV DEVELOPMENT
AT FIAT. TIIE ITALHN TECHNICAL
PN.ESEI\rTATION. SECT. 2, PT. 7

Flal rcportr on analysb ol .oad accitcntt in which Fiacbuih
can were involvcd. Tlrc rnoct frcqucot type ot scilcnt ia thc
fmnt-cnd collirion, followcd in d.c.carint ord.t ol lrtqucncy,
by ritc colltuion, rcar<nd colllion rnd rollovcr. Ego o( thc
accilc-ntt caurat oo rn avch8c, Erodciatc lo tcvcaG dalne8€ to
car!, elrd gr% o( tt accitcnb c!u!ic, on an avcrear, light in-
jurias !o occupant!. Plrlcnt on-Boii8 rc!.3rch to dcfinc objcc-
tivrly what should bc mcanr by a ''raIc vchick" concrrnr
vchicl. handlh8 and b.akinS; .xpcrimcntal lalcty vchiclct o(
lsGlb., 2qxllb., and 25@lb wcighr; rcitraint systcmt; rtrd
compatibiliay in iflpsct. Thc dcvcloph.nt ol tlrc firtt crpcri
trEntal 3atcty vchiclc (ESV) p.o!oryp.! i'l th. tluc. wci8ht
clas!€r cnablcd Fbr to cvduatr, ar .lalisrically at porsiblc,
lha con3€queocc! o( conrgliancc witb rhc rcquircracnrs of thc
ESV spcciftatioo. Such conlcquctEcr arc.ath.r rcri.,u3 lor
ssll.r ccorrcmt caa! of tlrc Europ€n fyDa- Howcvcr, taals
bsvc lior*-rl thst th. probLdtt o( th. rrvivsl ip.a! and of low
3pc.d prolcctioo sr€ tcchnicsuy 3olvablc, but rt ll. cxDanr€
ot ttill Ncccprsblc sizc insEa36t and of co.t incrt|r.J which
rr! not litely to b. lcas tban aO96.

by v. MontarE-ri
Fht S. P. .{.. Tudn (Itdy)
Publ: HS{}13 939, REPORT ON THE 4TH
INTERNATIONNL TECHN!
t9n
Availebility: Bou.d in HS4l3 939

HS4r5 0l l

THE FREQUENCY AND SEVERITY OF INJURIES TO
T}IE OCCUPANTS OF CARS SUBJECTED TO
DIFT'ERENT TYPES OF IMPACT IN ACCIDENTS: AN
INVESTICATION OF BRITISH ROAD ACCIDENTS
rROM POLICE RECORDS

Rc3ul!' ot an ilvcsdgalion of tlrc i'r9o(|.nc. of difLrrnr tyF!
ot impact rn 1596 B.itish accidcrt! arc prclatLd. Somc
findins! of thcor€tical analysis a.c aivcn fi'st. Ulbar-rural
compeiilon3 arc rnadc, and thc scvcrity of variour lylr€s of
impacts i! cramincd. Thc rfuk ol sclious injury and dcath it
paniculedy high ir all collisionr wilh commcrcial vchiclcs,
cap.ci.Ely in rurll ,I!ar; $v.ritic! in fmntal ithpact! of cart
against otlEr c!r! lle ir thc ordcr €xpcct.d from tbc r.laiivc
ulPact vclocitiat. Oihcr dctails aJl Sivcn on inkFcction coU;
sion inju.rict e3 wcll as tholc in rcsr-cnd, singlc car. and ovcr-

HSL sb-24

tumcd vchiclc accidcnts. Charactcristica of lhc accidcnts arc
providcd.

by C. Crirnc; t- S. Joncs
Univcnrty Coll.. London (EnALtd). R6. Crcup in
P'ibl: TNTERNATIONAL CONFERENCE ON TllE
BIOKINETICS OF IMP
t977
Contcftncc bcld in Amlt.rdaln, 2&27 I|dn 1971. PzD.r
supportcd by thc Scicncc Rc!. Cooncil (Enalaod).
Availabihy: Nadonal Road Salcry O.Srnizr.ion Avcnuc du
G€ncral Mallcn'Joinvillc 94 Arcucil, FrJncc

HS4l5 082

THE INFLUENCE OF STEERINC AND SUSPENSION
SYSTEM DEGRADATION ON I'EHICLE LIMIT
PERFORMANCE

TIE influcncc of dcSradcd tt ari{ rrd lolFnlion com-
poncn(! on op.nloop vchiclc p.rforn|encc rt th. limirr of d'l-
road frictjonal couplin8 i. cxamtrd. Tlrc majot conclusion ig
tl|at, with OE cxc€ption of thc thock abdorbar in ccrtajt
mancuvcE. rhc rangr oa limit pcrformanc. cxhibitcd by ncw
cart, a3 dcrivcd frcm dcri8D diffcrcnccr, k much largcr Lhan
thc in-usc cha.rUrr in limit p€rforrDancc of individua.l vehiclc!
dcriving lrom dcSradarion of 3tc.rin8 and susp.nsion systcst
componcnrs. Odrcr conclu3ion3 ircludc: thc principal suspc'l-
sion compon€nt who3c lilaly dcgradatioal in lucnccs limit pcr-
lormancc is tl|c abc.k ab3orb.r: ind.tcrminancica of front
whccl itccr aJ|8lc do not cxhibit a fint-ordcr ir lucncc on
vchiclc limit Frrfornlartcc; mi$.Lignrncnt ot front wlEcl3 con-
tributcr a signilir:ant altcration in umit larc chan8. p€r-
formancci vchiclc limit brakins pcrformancc i3 rnorc sevcrcly
&gradcd by brJlc imbalancc than by stcc.ing and suspcnsion
cornponcn! dcgtadationi; nuls imbalancc of road whccls har
l.itttc inllucncc on limit bra!(ir|3 and stc.rina pcrforrnanc.: limit
comcriq epetrility of carr ir inscn'itivc !o slecring and
susp€nrion ayrtam dc8radation: and the rollovcr resistancc of
pai3.n8ar cer! c3n b€ rcduccd by sl|ock absorbcr dcgadation,
and may bc inllucDccd by front cnd misalianmcnt.

by P. S. Fanchct: R. D Ervin; L. Scgal
Michlsn Univ., Ann Arbor. Hrty. SaJcty Rca. ldt.
1971 ; 2lp
he!€ntcd ar thc Auaomotivc EnginccrinS Conarcss, DcEoit, 25
Fcb- l Mar lt4. Spon3orcd by thc National Hwy- Tiaf. saIcty
Admin.
Availab ny: SAE

8S-Ol5 22,|

THE ACCIDENT AVOIDA:VCE POTENTIAL OF THE
MOTOR VEHICLE: ACCIDENT DATA, VEHICLE
HANDLING AND SAFETY STANDARDS

A critrcal spccd mclhodoloSy devclopcd for catc8orizina u-t-
fic accjdcnls rclalivc to handl.ing accid€nt causation factors is
applicd to thc invetiaatjon of hi8hsay coUision3. Altlou8h
only lim.ilcd exp.ricncc wrth th€ new m€thodolo8y has bccn
coucctcd 1() darc in accrdcnt studics conductcd by lhc md-
tidisciplinary accidcn( irvcslrgation lcam of thc Univc.siry of
Utah, sianilicant improvcm€nts in scparatinS handliJu accidcnt
causation factors arc possiblc. Post-accidcnl driver inl€rvicw-
in8 as wcll as dr'ivcr's cducalioo cffor(s may bancfit 8r€atly
from an accidcnt analysis clcarly identifying cnvironmcntal,
vchicular. or oD€rator causadon factors. It is nolcd thal rcfinc-
mcnts ro thc proc€durcs wiU bc mad. as mo]! dci.ilcd ac-
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