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Tlc purposc of rhis study was to invcstigatc thc on-road crash expcriencc, safety, and stability
of util ity vehiclcs. Sdcctcd for study among thc off-road, multi-purpose passcnger vchiclcs wcrc
thc JEEP, Blazcr. Bronco (pre-1978) Jimmy, Ramcharger, Trail Duslcr. Scout. LrndCruiscr,
and Thing.

Data studied includcd more than 12,000 fatal and non-fatal utii ity vehicle cashcs in thc
statcs of Arizona. CoJorado. MaryJand, Michigan, Ncw York. Ncw Mcxico, Nonh Carolina-
Texas. and Washingroa. Also, FARS data. R. L Polk & Company vehicic re3istr:tion data. and
data from Collision Ps'formaae and Injury Rcpon (CPIR) filcs wc:c c:amincC. Sclec'.cd
vchiclcs rverc subicaed to phvsical mcasuremcnl of the hcight of rhc ccnrcr of gr:rvic;-.
Appiicability of FcCcrrj Motor Vehiclc Safcty Srandards rvas reyicwcC.

Maior conclusions are that: util iry veniclcs cxpcriance a rollovcr mtc 5 to ll % timcs hiehcr
than passcncer cars: rhe JEEP and pre-1978 Bronco overtum at lcasr. twicc as often as Blazer:
rollovcr and ejection in open-c:b vehiclcs ap pcar ro bc major ftral injury faqors: death and
injurAntes are about rwice as higJr in JEEPS as in B lazcrs.

T'nc study findings raisc s€rious qu6rions concrminq rhc sal'cry and srabiliry of thcse
vehidcs. which arc cxanpred from or nor covered bv scverai of thc Fedcral Moror Vchiclc
Safcty Standarcis recuired for passctger cars Complcre t*hnical documcntarion is prcscntcd in
the HSRI re:on rumber UM-HSRI-80-1.1-On-Road Crash E:perience ol Utilitt, Vchiclts
from vrhich this overvicw was cxc:;!tcd.

utiiitv vehiclc; occupanr in juriesl ocgr:pant
protc=tion; ejcction: muiti-purposc: j€D-type:
rollove; roilbars: crash inverigation; d.ara
anai)lsis: mass d:ta; collision
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An Cverview of the
:l:

)N-RCAD CRASH EXPERIENCE CF UTILITY VEHICLES

ackground

Tte obiectives of this study werc to dcscribe thc
r-road crash expcricnce of thc class of vehicjcs
::rcra,lly known as uliiity vehiclcs, and to dcscribc
e magnitudc of injury and faraiity problcrns for
:cupants of (hcse vehiclcs.
Utility vehicles arc defincd as muiti-purpose pas-

neer vehiclcs designed for both on-road and off-

Today's four-whecl{rivc utiiiry vehicles largely
'olved from thc "Jep" of World War II. Current
,hiclcs commoniy have four-whcel drive and (in

:mc models) opcn, convcniblc, or dctlchablc rooIs.
: comgarison with ordinary Passatger cars, utiliry
.hicics have a higher centd of graviry, a stifer
spension systc:n, onea a shoncr wheclbase, and

:iceily arc capablc oi both on- and off-road oocra-
:o- Thc spccif c vchiclc rypcs studicd includcd:
MC JEEP, Kaiscr and Willys Jep, Ford Bronco
re-1978), Intcrnational Scout, and Toyota Land
.-uiscr<lassiffed as thc 'smallcr' vchiclcs; Chcv-
iet Blazcr, GMC Jimmy, Plymouth Trail Dustrr,
;d Dodge Ramcharger<Jassificd as thc 'largct"

Indicadons of thc scriousness of t}rc utiliry vehiclc
cident problem have bccn repond by thc U.5.
:my. They f ound rhat 66 pcrccnt of the 1,102
151 Jep crashes occurring bctween luly 1914
d I uly 1916 wcrc rollovcrs. Unsrablc handling
aractcisrics of rhc M I 51 causcd thc U.5. Depan-
:nt of Transponarion in 1971 to reius€ to sancdon

'Thir nudy. O*Rod Crcsh E 9.i.nc( ol Utilit.r y.hicl.t

:pon No. UM.HSRI.3GIa), ,r..s corducrtd by ttle ltiShray
.:y R 6.afth lnni(u(c. rrId rpqtltorcd in pen by Tbe In-
:rrce lnni(ulr ior High'*ry S.fciy, warhirgloo. D.C.
l?rc opinionr tindin3: end cooclu:ions .:paasad id tib gubli.
ron ue t-bc.. o{ (he au!hor-! and do not Dcf*arily rcrlGqt ibq
,,r ol thc l8ur.ncr lllrirutc for liifrr.yry Sy'cty nar $.
irw.ay Saf.ry Rca€rrci lnlriruaa-

thc salc of  mi l i tary surPlus Je.ps in a dr ivceblc
condiricn to lhc gercral public.

Thc miiirary cr3sh expcienc: with JesPs, couplcd
with a dramatic t isc in uci i i ry vchic lc popular i ty
( utiliry vehicies arc cstimateC to comprisc one Pct'
cent of all registercC vcnicles on thc road (odxy)

has raised concsms aoout lhc crcsh exocricnc: and

safcty aspects of thcse vehiclcs used by the civilian
populadon. This study conlirms thal scrious Prob'
lems exist 1gi31ive to ocaupan! sffcty and vehicle

srabiliry in rhc on-road driving environmcnL

Data Soutrts and Meihodr

Primary dau sourc= consistcd of poiicc'rerorted

acc:dcnt dau. clinical acciciEn! iavestigation rcpons-

and vehiclc regisrralion data- Statc files containing
ccmputcized repors of crashcs occurrinq for sc'

lcctcd ye:rs bctwe:a 1915'1978 wcr: obtaincd from

Arizona. Mar.vland, Michigan. Ne',v Mexico. Ncw

York, Nor'i Cerolina- Texas, and Washineron- Tha

Faral Aciidcnt Rcponing Sysrcms (FARS)' filc for

I9??, which contains vimrally dl U.S. faral tnfrc

accidcns in drat ycar, was analyzed (about '{2.700

faml lccident rcrons).
Vchicle rcgistntion data publishe<i bir thc R L

Polk and Company were obcained to estimatc thc
nurnber of utiliry vehiclcs resistered for thc years

l9'/5. 1976, ̂ nd lgii. Thosc data were uscd to
dcterminc the utiliry vehicle pooulation in each
srudy 5tare as a percenrase of all registcrcd pas-
senger vehicles.

Oinical data wctc obtained through a detailed

rc.ricw of police rcpo-rts and photognphic records

of utiliry vehiclc fatal acc:deas occurring in thc

' FARS.. frl:l reidcnr d.tr collcclion sttrc{n tn.intrincd
by tjl. Nrrion.l C-cnter for Slrtisid s|d Analyli! N ion l
Hijbwry Trutc S.lcly Adtninistndon' U5. Dcpanment of
TnrE?grtrrion.
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to producr l i rb i l i ty I i t ieat ion involving ut i l i ty vehicle
lc:c idcnts.  Fin: : l ly ,  ph1's icr l  mccsurcmcnts wcrc con'

ducrcd by HSRI on sclcctcd vchiclcs in ordcr to
'comprre rhc stabi l i ty (rol lovcr)  thrcsholds of  sclcctcd
utiliry vchicies to thosc of passengcr cers.

Analyscs oi Strrc and National
Accidcnl Dagr Files

To cstablish how frcquently utility vehiclcs wcre

involved in accidcnts compared to ordinary pas-

scngcr cers and to compare thc incidcnce of dcath
and sevcrity of injury as a conscqucnc: of utiliry
vchicjc accidcnt involvemcnt.  rhc vehiclc registrar ion
and on-road accidcnr dara for fivc statcs (iv{aryland'

Michigan. Nonh Carolina, Tcxas. and Washington)
wcrc compared.

In tcrms of accidcnt involvcmcnt, Tablc I shows

that in 6ve study statcs, uliliry vehiclcs werc rcla'

tively icss frcqucntJy involved in accidcnts lhan wcte

passcnser cars. Also shown is thc ratjo of utiliry
vchicic reeistrations to passenger car registrarions.

TABLE I
UTtLrrr vE {tsLE

CR^sflEs rN RE1ATIoN ro Prssenctr
C,rn Cersxgs: SErEC?ED STAIES

rt  lc lst  onc Pcrson was ! i i l lcd.  Rrrcs of  vchic le

involvcment in f r t r l  c:a.shcs arc {3.1 pcr l0t) '000

r! 'g istc:cd ut i l i ty vchic lcs cnd i0.9 pcr l {X) ' t )00

registcrcd passcn gcr ccrs.
Whi lc Tablc I  comparcs thc frequcncy of  involve'

mcnt in c l l  typcs of  creshcs for ut i i i ty vchic les and

passcnecr cers,  Tcblc 2 shows that ut i l i ty vchic lcs

arc involvcd jn fatal  crrshes almost 40 Pcrceni nlore

ofrcn than paiscnccr ctrs.

TABLE 2

FA'^L Cr^sHEs rxo Totr u R EctsTR^TloNs:
Ut lLt l r  Vrxtct-Es  ̂No P^ssENcER CARS

( A L L  S T ^ T E S ,  I 9 ? ?  )

Cr!h6

v!hiclc T)F.

R.ghlr ! t ionl

Utility Vchiclc5
Pr:scnger Can
I  Olat

Number

I  . J O

9 8.64
100.00
1 <  t q n

0.98
gg.a2

I r < ' t . t c Q t l

5 r c

Nurnbcr UtilityV.hiclc
o( c.'a!h.i !r r

Urility Pltcsnt o( All
Vthicjc Pas.rtGt Crt
Cruh6 C-larhe

Utiliry vchicl.
Rcrilurdon!.r
r Pcrcrnt of All
PittcnF C:r
Rcsirrnri,o na

In summary, utiliry vehicles ere lcss likely than

passengcr ca.rs to be invoived in an on-road ctash of

any tciia. but almost 40 Pcrcint more likely to be

involved in a crash that results in a fata'lity'

Tlte dcath tdJe-thc likclihood of occupant daeth

in a crash-involved vehiclc-is highcr for utiliry

vehiclcs lhan Passctger cars- On a national basis for

1977, at lcas! onc occuPant was killcC in a utiiit-v

vehiclc in 31.8 fatal cnshes Per 100'000 regisrc:ed

udliry vehiclca. The corresponding rate for Passcn-g't
cars is 18.5. Therafore, the death ratc for utiliry

vcnicle cr"shes is ?1.9 pcrc:nt highcr rhan inc rale

for passcnger car crashe3-
Comparativc dceth rates for sclectcC sral6 are

showu in Tabic 3. For each s!a!e. the totai numbcr

TABLE 3

TMrRc DE^'H R^rEs (NuMsER KILLTD PEe'
THous^ND Cnrsaes): S ELEcIED STATES

Maq4rnd'
(1975-t9Tn

Miciigan
Q976t97n

Nonb Caroiina'
(  1975-  |  978)

Tcxa:
,l976-t971)

Washinqlon
(r  976)

I  ' 116

r <oo

l  ro l

a ' ra<

I ,455

n <

t ?

0.9

0.E

! l

n . l

0.5

0.9 Michigra
t91lF�i1

wr3hinEton Tct&r
1976 l916'�ii

All Occrrsents' Ercluds c-8hca e.ilh pcdcarri.rE Pcd.icycl'Ig, motors:lrclc..
and trains in thi: and in 5ub5.qucnt Eblca.

Tbesc dau Gable 1) show that uoTiry vehicles
in ail five slalcs are involved in proportionatciy
fewe; toral cashca than thcir freque:lc.v in d:e
populadon would suggest; i-c-, utiliry vehicles arc
underepresented in total crashcs, teladvc !o Pas-

Utility vchicict
Pissnger Cars 3.0

Driv?.t

Utiiiry Vehictes
Passcnger Can

3.6
i 1

3.41 i

1 J

N.rmirr of €r:-shcs

Utility Vehiclcs
Pa3sctget Car: 498.:40

1.456
l  <' .  ' !11 653.94C



Aoort ronal  s luoy i l r ,a lngs conccrr lng l i i t l  ln jury
r : :  ( l ) ' in borh ut l l i ty vehictes and pssscneer cr,rs.
:rflic death rarcs in rural crushcs arc considcrcblv
ighc, '1[31 arc rhosc for urban cr:rshcs: (2) rcg:rd '-
:ss of rvhcthcr c urban or ruraj arcr, thc total traftc
euth totcs in utility vchiclcs are highcr rhan arc
:lc ratcs in passcnger cxrs; (3) in urban arcas. dif-
:rcnces in drivar death ratcs berwecn utiiiry vchiclcs
nd passcnger cars l re negl ig iblc;  (4) death rarcs in
ngle-vchicle crashes for ur i l i ry vchic ics and pas-
:nqer clrs arc higher than for othcr typcs of
:eshes; (5) dcath rates in singlc.vehiclc crashcs are
i_sher in ur i l i ty vchic les than in passcneer c lrs i
rd (6) utiliry vehic.les are more likcly rhan passcnger
rn to be involved in singie.vchiclc crashcs.
Thc rarc of scrious (disabling) injury is grearcr in

:iliry vchiclcs than in pr.s611ger cars, for both
:ivsrs 3nd passcngers, as 5hown in Table 4.

TABLE 4
Nuvaen or Dtseaurxc INJURTE5 PER THousAND

CRAsHrs: SeL.gctro Sulgs
Micl iFn Warhinttrao

l9t6

All Occuparts

To cxaminc accidcnt.  dnver,  and vehicle f lc lor j
in fatal  ut i l i ty vchic lc c:ashcs. the ul i l i ty vehiclc
casc icport .s and post-cr:r .sh photos wcrc obteincr j
f rom lcw cnforccmcnt agcncics in thc statcs of
Ar izona ( for 1978),  Ncw lv lcxico ( for . {ug.-Dcc.
)917 ,  and  a i l  o f  1978) ,  l nd  Ncw York  ( f o r  1977) .
Factors cxamincd included crrsh conl ' igurat ion, crb
typc. rol l -bar prcsencc, sext bcl t  usaqe, occuPJnt
cjcct ion, and dre typc (whethcr or i ,e inal  equipmc:rt .
ovcrwidc. oversize, etc,) .  This rcvic ' ' r l  indicrtcd that

rol lovc: '  and eject ion of  unrcstraincd occupcnts fre '
qucnt iy occurrcd in fatal  ut i l i ry vchic lc c: 'ashcs.
Typical ly,  unrcstraincd occupants rcccived ci t icel
or fa(al injurics cithcr through conuct wilh the
vcJ:iclc jnrcrjor or cjcclion from thc vchjcle (oftcn

wirh rhe vehiclc rolling onto (hem).

Vehiclc Rollover

A specific srudy of rollovet accidcnts was made
using ciata from rhc srat6 of Mrryland, Michigan.
Norrh Caroiina" Tcxas, and Washinston, to dc-
termine ii rollovcr collisions wcrc a significant
problcn.

. Thc ntio of utiliry veiricle rollovcr to passcnger
car roiloven ranged from a low of 5.3 to I (Nonh
Caroiina) to a higfi of I 1.5 to 1 CMichigar), as
shown in Tablc 5.

TAII '  E <

PERCE!{I oF CxrsHss INvoLVrNc Rot.l.ovrn:
UT:T.TTI VEHICLE5 ̂ ND P^SSENGEX C.{'TS

RgllovcF
4

Urilirt v"hisl6 F:rrarccr C:rr

riliry Vchicica
sscnger Cars

61.8
1 1  1 34.0

Drirer:
ilir,v Vchiclc:
sscngar Cars

)  s . )
1 r  a

Somc utiiiry vehiclc modcls appear ro bc safcr
an othcn. Thc dara indicate rirat rhe larger uritiry
hicles have a iower senous injury ratc, whcrcas
e sEtallsr vehiclcs are associacd with thc highest
ious injury rares.
Utiiity vehiclcs ara much more likcly tfian p:"sq1-
: cars to crash in rural arcas- Within rural arers,
liry vehicles crash morc oftan than passcnger
is wher snow or icc is on thc road surfac:, whctr
rkness prcvaih, or whet thcrc is a cuwe in thc

.{moag crashed vehiclas, utiliqv vehicle drivcrs
: on tle average youngcr dtaa passcager car
v€rs and more frequeatly maie.
in summory, dearh rarcs and serious iuiury ratas

substanriaily higher in utiliry vehicie _c:ashes
n in p"<sgnoer car crashcs. In parl thcsc difrcr-
::s result from thc facr that, compared ro pass€'-
- cars, proporuonarely morc utiiiry vehiclc c;asbcs
'singlc-vehicle and occur in rural arcas.

Maryland

Michigan
Nonh Caroline
Tegs
Washingron

1 1 ' l

5.6
10. I

l n

1 l

, 1

l  - o

r r  <

< l

8.0

d Rollover as a 6rst eveDr was rcporteC in almost
30 pcrc:at of fatal cEashcs involviog utiliry vchicles.
Obviously, nor all rypcs of vehicics have rbe same
oveltuln ratc. Michigan data for 1976, shown in
Tablc 6, shows the ovemlra racc for .rarious qpcs
of vchiclcs.

Analyscs of Michigaa aud Washing:ton state ac-
cicicat dara indicare rhat thc smailcl uriiity vehicies
such as Bronco (pre-I978) a.Dci IEEP overtum more
often t}an the lareer urilirv vehicjes such as Blazer.

I
i
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ln ! lngjc 'vehlcic crrshes than jn m ul t r  p lc-vc l r  rc jc

c:ashcs. Tor: l  Cl ive: 'e iect ion is much more frcgucnt
in o;rn-topped vchiclcs.  such ts rhc JEEP, thsn in
mosl othcr modcis of  ut i l i ty vehiclcs or p0s\e'rscr

Li t t le di f fcrcnce in scer bel t  usage is not iccd be.
twe:n dr ivcrs of  ur i l i ty vehiclcs and passcnger cars.
In  Ws5h lns l6n .  l ?  pe rcen r  o f  t hc  u t i l i t y  vch i c l c
dr ivers werc rcported to have becn wearing scat hci ts
a! the t ime of the cresh. compared with l6 pcrcent
of the passcnger car dnvcrs.  Scrt  bcl t  reslr : r int
systcns. including some types of s ingJe-bcl t  up;rr-
torso svstems, do not prevcnt occupant f la i l ing. pa'-
t ia l  e jecr ion. or in jury to (hc unres(raincC exrrcmit ics,
Injur ies to upper ertremir ies and the hand havc
occurred as a lesul t  of  open-vehicle oc3upants using
thc roil-bar as a grip during vehicle ovenum. or as
a result of c:rt;aoment of the hand and forcarm
berwc:n rhe sidc of the open vchiclc and thc ground
during roilover.

Rollover Stab;lify illeesurements

To establish (he Iatcral acccleration (in g's), re-
quired to roll over five dif,'clent models of udlity
vehiclcs, rhe vehiclcs werc mcasurcd for whcrlbasc,
u:ack width, and hcighr of cenle! of graviry. Vehiclcs
mcasurcd includcd s 1975 Chcvrolet Bla::r wilh
fiberglass top, a 19?9 JEEP CJ-5 with cenvas toD
and roil-bar, a 1979 JEEP CJ-7 with ca.nvls top
and roll-bar, a 1973 Ford Bronco Ranger u'ith a
stcel top, and a highly modified 1963 Ford B:onco.
For purposes of coraoarison, the samc mcrsurg-
mcnts wcr! availablc for scvcral makcs of passcnget
can. Thc rollovcr limit of ihe five udliry vehicles
ranged from 1.01 to 1.21 g, compared to a nrnge
of 1.32 to 1.62 g for passcrgcr cars. In general. the
smalicr the stabiiiry c:rvelopc of a vehicle (whe:lbase
dmes track wid!h) thc iower its :ollovcr limir. Utiiiry
vehicles with siron wheeibascs and narrow trreks
can be ovcnumcd soiaiy by the side forc:s geacrateC
by thc tircs during unusual maneuvers, whcreas
Iaqcr utiliry vehicics gelcrally overrum only ii rhey
are tripped by a road surfac: irrcgulariry, curb. or
other surrac: tcxrure change.

Product Liabilitv

Ac;ident cascs in litigatioa provided some in-
formation regarding allceed safery dcfecs in utiiirv
vehicics. Rollover resuiting in collapsc of ioll-ban.
anci sre=ring and brakc failurcs havc been the nost

All Pr:,scrgcr C:1Is
Fu l l  S izc
Intcrmcdiatc
Comp!6t
Spons (ar

P jck .up  or  Prnc i  T ruckr
Straight Trucl5
Util i ty Vchic.ics

AU Vch ic l6

t l

0.6

z.l

L9

1 1  ' l

t 1

Rollovcr is substantir l ly more prevalcnt in single-
vchicic craihcs than in orhcr rypes of crashcs, as is
shown in Tablc 7.

TAELE 7
PgRcEN? oF vEr{rcLEs rH^" OvERTURNED
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Rollovcr rates for aIl crashes arc substanriallv
lower rhan tie ratcs showl for singlc-vehiclc crashcs-
This implies rhat rollover is codcd infrequcntly in
multiplc.vchicle crashes.' Data from seiccted states
(not raproduccd here) cooirm this. Compared ro
passenser cars. vchicle roliover is irgi in utiiiry
vehiclcs, csoecia.lly in sinele-vehiclc crzshcs and in
roral args.

Iniury Mcchanirms

Occupant eje:rion is more likely to occur in utiliry
vehiclc crashes than in passe::_eer car crashes. For
exampie, I 5 pelclnt of utilir-v vehiclc occupans
werc ejecrcd in singie-vehiclc c;ashes in Maryiand

'A nc1v appucb lo codint rollovcn rr:s used ia lhc l9?t
F.I.RS Rollover. in rhc 1978 FARs. i5 codcd rEsardl€rr of whcn
lhe eYqn( c,cs!r3 during a c.ish. In 1977. rollov.f wz! cod.d
only if .3locia(cd wrrh lhc nrJr harmful cvcnt. Using en intrim
ycrron (*36) of Lhc l9?8 FARS lEl o{ 773 (23Vo) ot t},c
on,/of roadrvcnicjca wcrE codcd a-t ovcmrming in rhc tirsr cvclr-
And. uln rddition.l 12 pcrcrat of ,ke 7i3 vciicjca ovcnurn.d
strix.qudrt ro thc 6rst h:.rmful cveer. Thur. .aJ gcrcrnt of thc
oaloff rgad vehici.s wctc @ded a: ovcrrurring at Jomc point
dunnS tlte q.!sh. lt rcmaiE lo b€ Jccr if many sraro ,|/ill adgpr
rbc l9?8 F.{RS codca fo. rollovc!. Nore r}rar rhc FARS dcfinitioo
of.an oolotr road vehiclc diFcn sligbdy from rhe dcfnirion of
urili(y verri€ie uscd in thi5 srudy.

45

r0

36

1 . ,

4 l



,  ' .

Jci-a I S tan drrds

\4 cn'y fcdcrr l  strndurds that rpply to PesJcnec.
r  do  no t  epp ly  to  u t i l i t y  vch i c l cs .  A l though  l
j .  Cenc ra l  Accoun t ing  O ihcc  r cpo r t  ( J  u l y  I 978 )

s cr i t icel  o{ delsys in the promulgxt ion of  stan-

ds  to  improvc  l i gh r  r ruck  ( i nc lud ing  u r i l i r y  vch i c )c )

: l y ,  no th ing  subs tan t i a l  has  ye t  ap ; r ca rcd .  O f  t hc

strnderds ihc!  now cpply to PJssc; lPcr c:rs.  only

currcnt iy rpply withour exceot ion to ut i l i ty

r ic lcs.  Thcsc ate:  FMVSS 2O5-{ lczing Mate'
's '  

FMVSS 207-Seat ing Systcms: FMVSS 209

ieat Bcl t  Assenbl ics:  FMVSS 21 0-Scrr Bcl t

:cmbly Anchorages; FV{VSS 2l  l -whe: l  NUL!,
;cs, Hub Caps; FMVSS 2l 3--Child Sceting

rior Conclusions:'

fhc maior conclusions of  th is study of  on-road

ity vchiclc ctash involvemcn! arc:

Crash Involvement

BascC upon l9i7 data for alt statas, utiliry
vehicles tc involved in latal crasrlas almost
40 pcrc:nt morc oflen than passcngcr cars. The

proponion of 1917 totai  c;ashcs in which at

leasr onc occuDan! was killcd is 72. perccnt

higher for uti)ity vchiclcs than Passcngct cars
(3 1.8 uriiiry vehiclc fatal c:ashcs pcr 100.000

registcred vchiclcs vs. 18.5 Passct-qer car fanl

crashes pcr 100,000 ren'stered vehicics).

Utiliry vehicles crash in rurai arcas proponion-
ate-ly more otic:t tJlan paJscnect c4.1s. acccunting
for about 35 pcrc::rt of thc difrcrcnc3 i11 6verall
death ratcs bctre:a utiiiry vehiclcs and passen'
get calr. I{igher average travcl spced, cdnes,
and icc or snow on thc road surfac: havc bc:n

shown to bc major factors in (hc ru ral cnviron-
ment that are associated wirh an incressc in
ciashcs among utiliry vchicles.
Udiiry vchicie drivers involved in crashes genu-
aIIy are younger and more oftcn male than their
countemar6 in passenger cars. Thc importanc:
of rhesc factors in contributing to total crashes
or fetal crashcs has not yet becn cstabiishd.

Rollover and Occupant Ejection

.is a group, urility vchiclcs are much more

ic::-iotcd frorn thc Tcchnical Rcpon

lcast f vc rimes (tnd up to t I t/t 
^.:!tes in lvlich'

i r :n) highcr thl)n thf , t  crpcic: , : - - :  b;"  p:sscnlcr
c r r s  ( I l r r r , l cnc l ,  M ich ie rn .  '  , . ' - h  Caro l i n l ,
Tcxcs .  and  Wash ing ton ) .  A rnc r , :  ' : t i l i t y  vch i c l cs ,
somc moCels have a hiehcr ,1q3 al  rol lover then
do  o thc rs ,
Bascd on rhc height ol  the c(,- :cr  ol  gruvir) ' ,
u t i i i t y  veh i c l cs  es  a  c lass  a?e  mo i . l i kc l y  t o  ove r .
tum, and within thc ut i i i ry vcr: : lc c iass thosc
w i th  e  sma lJ  s l rb i l i t y  e t ve \oq  t J  EEP,  Jc :p ,
p rc -1973  B ronco ,  Scou t ,  Lg rC  Cru i se r )  a rc
more i ikely to ovenurn than thosc wirh a lar-gcr
srabi i i ty envelooe (Blazcr,  Ramcharger-,  J immy.
Trei l  Duster) .  Tnc JEEP end thc Bconco (pre-
1978) ovcrturn dur ing a crash al  lcest rwicc as
often as thc Blazcr.  Funhcr,  among thosc
vchiclcs with thc smal lcr  stcbi l i tv envelope, rhc
t i re s ide forces mry bc suff ic ient to in ir iarc thc
ovenurnr whercas ur i l i ty vehiclcs with a largcr
srabi l i ry envelopc may rcquirc an cxtcrnal  t r ip-
ping forc: (crrrb, pothole, ctc.).

Driver ejection is morc oftcn reponed among
JEEPS rhan othct makcs of  ur i l l ry vchic lcs or
passenger cars. Drive: c.icction is also more oftcn
rcportcd among ope:l- or canvas-(op uriliry vchi-
c lcs than among r ie id-top ut i l i ty vchic les.

Rollover occurs in about 30 pcrccnt of U.S. fatal
crashcs invoivins ut i l i ty vehicies.  ln comprr ison.
rollovcr is reponeC in only six perc:nr of U.S.
F . r a l  e a t  r t a c h t

Unril 1977, rollovef was codcd in rhe Fatal
Accident Rcponing Systcrn (FAR9 dara (whcn
it occurred) as thc n$t harmful cvcnt, yielding a
rollover rarc of 29 perc:nt In contra.st. ric 1978
FARS coded rollover as both fi rt and subsc.
qucnt harmiul cvencl. This yicldcd a fatal on-
off-road vchiclc ovenurn rate of 45 pcrc!:rl In
this srudy, thc more conscryativc (fint harmrul
cvenl) dcfnidon was uscd.

Rollover and ejection of unrestrained occupants
are obscrved to bc primary facron in fatal
udliry vqhiqlg cra:hes.

Rollover protEction (roil-bars, c1t.s, etc.) par-
ticularly in open vehicles is inadcquate, as thc
roll protecdon frequently collapscs or is a sourc:
of injury to the occupants.

Occupant eieclion is morc common in single-
vchiclc cr:shcs than multiplc -vc!,icle ciashcs.
Futeca perc:nt of utiiiey vchicle cr.:uDants were
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Eicction rrom opcn rnd csnvrs-cncloscd vchiclcs
occu r rcd  i n  t h rcc -qu r r t c rs  ( i 5 l c i  o f  t hc  f c to l
crxshcs bu( in only two-f t f ths (40% ) of  ihc r ig id-
cub .  vchic lcs in thrcs studv statcs (Ar izona,

lv l ichig ' , rn,  and Colorado) in 1978.

Ratc of lniutl' and Death

Trtffic dcath rates und t0tes ol disabling injury
arc hiBher in utility vchicies than in passeager
crrs,  whcthcr considcr ing al l  occupans or just

driven. Considcring rll occupants, borh rhc
dccth rate and ratc oi  scr ious in jury arc about
twice rs high in utility vchiclcs. Addirionally,
borh dcath and injury rates ire approximarely
lwice as high in JEEPS as in Blrr.rs.

The likclihood of scrious (disabllng) iniury is
about rwice as grcat in utility vchicjes as in
passcnger can, for all occupanc and for drivcn.
bascd on llichiean and Washingron dar-

Inc Blaz:; cxhibirs fie lowest scrious injury
rarc whcn compared with Scour, Bronco, and

Thc likclihood of deaft as a conscquence of a
cr$h (for all occupanr) was found to bc twicc
as high in udlity vchicles as in passengcr car.
bascd on Michigan, Texas. and Washingon
dara- Ar leest one pcnon was.killed in a uriiiry
vehicle in almost thre-founhs of all fatal crashcs
invoivins a udliry vchicle (the rqnainder killeC
were ocauDants of the other vehicles).

Occupant Protecion

A steil cab enclosure reciuc:s rhc ihanc" of
ejection and subsclucnt fatal cnrshing of the
cjc:reC occuoant by the vehiclc- In all vchicles,
thc use of restraints prevenrs cjcction, which is
a primary causc of dcath and inlury. Roll-bars
in opc:r- canvas, and Fbcrglass-rype cabs produc3
a me3sure of safcr,v oniy if the occupant is not
ejected- However. rollbars without sufficicnt
upper body restraint do not ofict lhe occ'Jpar!
adcquarc protection against flailing iniury. Roll-
ban dtenseives can prociuc: injuries-

Littlc diFercnc: in seat belt usage is found be-
we-,n drivers of utiJiry vehiclcs and passenscr
cars. In Washingron. 17 perc::rt oi orivcs of
uriliry vehicles wore a scat bejt at thc rimc of
the c:ash, comoared wirh 16 pcrcett among thc
passc:lgs: car drivers.

dards (Nrrmbcrs 201 -2 I  9) '  only s ix aPply lo

ul i l i iy  vehicles in thcir  ent i rcty.  Thcy rrc:  205-

C laz ing  N l r r c r i r l s ;  107 -Sc r t i ng  S ) ' s t cns :  ?09
-Scet Bel t  Assembl ics:  210-Scat tscl t  As'

semb ly  Anchoreges :  2 l  l -Whec l  Nu ts '  D i scs ,

Hub Caps; 3l3---Chi ld Seat ing Syste;ns'  ln t*o

standards (201-Occupant Protccl ion. Intcr ior

Impact;  and 2l  2-Windshicld Mount ing) mult i '

purpose vehiclcs arc cxemptcd from thc srfcty

requiretnenrs.  In cnother (206--Occupant Cresh

Proccct ion) there cre di f lcrcnccs in rcquir ' : rcnts

be:ween passenBer clrs and muiti'purposc velri-

cJcs. Of panicular importance. lap and shor ' r ldcr

belt restraint are not requircd (?O9-Seat Bcit

Asscmbiics).
2- Posr-crash fre for utiliry vchicles as a rcsult of

collision is rarc and was not found to bc a sefety

Recomm,endations lor I mproving Utiliry

Vehiclc Salery

A, Federal safery standards tha! aPply to passcnlrer

catr shou,ld be cxtendcC to utility vchicics' In

panicular, rcsrraint systcms should bc instatlcC

in all uriliry vchiclcs. with thc design of a pcr'

ticular sysrcm geared to the vehiclc stvle (i-c':

full harness in open vehicles).

B. Pq{ormancc srandards (and pe:haps dcsign

standards) should bc promulgatcC for roll

. protecion ccuipment-parricu larly for open

vchicics.
Manufacturers. dealcrs' insurance comoanics.

ctc., should dcvelop and distributc to Prospe.!ivc
purchasers, drivcts, cCucators, insureds' etc.'

literaturc dcscribin g th e pcrf orm anc : iimitarions
(handling and stabilicy) of these vchiclcs for both

on-road and ofi-road use. Adequate ccnsumcr

information can hciP allcviate many of rhe

prob lerns.
Aciditional research on the behavior of utilit-v
vchicle drivers shouid be conduc:ed- We ne:C

to knou, to what extenl the rtiadveiy hi-eh rares

of urility vehiclc faul and scious-injurv acci-

denc arc a reflection of how thc veiricics arc

driven. To answer that qucsrion saiisiacioriiy.
more inform arion is nc:isi.
Additional stuciiG ne.d to be unCenakel to

cxamine and link the fac:on of ve:ricie desi3n.

occuDant Protection. driver, anci environmcnai

factors as thcy rchte to the Prociucior of c:ish-

induced injuries.
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The  pu rpose  o f  t h i s  s tudy  was  to  i nves t i ga te  the  on - road  c rash  expe r i -
e n c e ,  s a f e t y ,  a n d  s t a b i  l i t y  o f  u t i l  i t y  v e h i c l  e s .  S e l  e c t e d  f o r  s t u d y  a m o n g
the  o f f - road ,  mu l t i - pu rpose  passenger  veh ic les  were  the  JEEP,  B laze r '
B r o n c o  ( p r e - 1 9 7 8 ) ,  J i 6 6 y ,  R a m c h a r g e r ' ,  T r a i l  D u s t e r ,  S c o u t ,  L a n d  C r u i s e r '
a n d  T h i  n g .

Da ta  s tud ied  i nc luded  more  than  
, l 2 ,000  

fa ta l  and  non - fa ta l  u t i l i t - v
v e h i c l e  c r a s h e s  j n  t h e  s t a t e s  o f  A r i z o n a ,  C o l o r a d o ,  M a r y l a n d '  M i c h i g a n '  N e w
York ,  New l i l ex . i co ,  Nor th  Caro l  i na ,  Texas ,  and  I ' { ash ing ton .  A l so '  FARS da ta '
R . L .  P o l k  &  C o m p a n y  V e h i c l e  R e g i s t r a t i o n  d a t a ,  a n d  d a t a  f r o m  C o l l i s i o n  P e r -
f o r m a n c e  a n d  I n j u r y  R e p o r t  ( C P I R )  f i l e s  w e r e  e x a m i n e d .  S e l e c t e d  v e h i c l e s
r \ re re  sub jec ted  to  phys i ca l  measuremen t  o f  t he  he igh t  o f  t he  cen te r  o f
g r a v i t y .  A p p l i c a b i l i t y  o f  F e d e r a l  M o t o r  V e h i c l e  S a f e t y  S t a n d a r d s  w a s  r e -
v i e w e d .

M a j o r  c o n c l u s i o n s  a r e  t h a t :  u t i l i t y  v e h i c l e s  e x p e r i e n c e  a  r o l l o v e r
l r a t e  5  t o  1 l !  t i m e s  h ' i g h e r  t h a n  p a s s e n g e r  c a n s ;  t h e  J E E P  a n d  p r e - 1 9 7 8  B r o n c o
l o v e r t u r n  a t  l e a s t  t w i c e  a s  o f t e n  a s  B l a z e r ;  r o l l o v e r  a n d  e j e c t i o n  i n  o p e n
l c a b  v e h i c l e s  a p p e a r  t o  b e  m a j o r  f a t a l  i n j u r y  f a c t o r s ;  d e a t h  a n d  i n i u r y  r a t e s

l a r e  a p p r o x i m a t e l y  t w i c e  a s  h i g h  i n  u t i l i t y  v e h i c l e s  a s  i n  p a s s e n € e r  c a r s  a n d
l a r e  a b o u t  t w i c e  a s  h i o h  i n  J E T P S  a s  i n  B l a z e r s .
I  f n e  s t u d y  f i n d i n g s  r a i s e  s e r i o u s  q u e s t i o n s  c o n c e r n i n g  t h e  s a f e t y  a n d
l s t a b i l i t y  o f  t h e s e  v e h i c l e s ,  w h i c h  a r e  e x e m p t e d  f r o m  o r  n o t  c o v e r e o  D y

[seve ra l  o f  t he  Federa l  Mo to r  Veh ic le  Sa fe ty  S tandards  requ  i red  fo r  passenger
l c a r  s .

u t i l i t y  v e h i c l e ;  o c c u p a n t  i n j u r  i e s ;
o c c u p a n t  p r o t e c t i o n ;  e j e c t i o n ;  m u l  t j -
pu rpose ;  j eep - t ype ;  ro l  I  ove r  ;  r o l  I  -
b a r s ;  c r a s h  i n v e s t i g a t i o n ;  d a t a
a n a l v s i c :  m a c s  d a t a :  c o l l i s . i o n

l l .  O i . iabr i '  ! rd r - - t

U n l  i m i  t e d

ii. t;.fr ct...il- {.r t.. 'it-r)

U n c l a s s i f i e d
,. !.o'it Cl...ir- {.r r$. r.l-)

U nc i  a  ss  i  f i  ed 258
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EXECUTIVE SUMI'IARY

Use  o f  u t i l i t y  veh i c les  des igned  fo r  on /o f f - road  use ,  such  as  the

B l a z e r ' ,  B r o n c o ,  J E t P ,  J i n r n t y ,  L a n d  C r u i s e r ,  a n d  S c o u t '  h a s  j n c r e d s e d

rap id l y  ove r  t he  pas t  f ew  yea rs .  The  pu rpose  o f  t h i s  s tudy  has  been  to

a n a l y z e  t h e  a v a i l a b ' l e  o n - r o a d  c o l l i s j o n  e x p e r i e n c e  i n v o l v i n g  t h i s  t y p e

o f  veh i c le  to  de te rm ine  the  na tu re ,  ex ten t ,  and  se r iousness  o f  any

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

fu r the r  i  nves t i ga t i on  and /o r  sa fe ty  recommenda t ion .

T h e  s t u d y  i n v o l v e d  l a r g e - s c a 1 e  a c c j d e n t  d a t a  d n a l y s i s '  e v a l u a t i o n

o f  i n -dep th  repo r t s  on  i nd i v idua l  cnashes ,  and  the  rneasu remen t  o f

phys i ca l  pa ramete rs  on  some u t i l i t y  veh i c les .  The  da ta  sou rces  i nc luded

the  Fa ta l  Acc iden t  Repor t i ng  Sys tem (FARS)  o f  t he  U .S .  Depar tmen t  o f

T r a n s p o r t a t i o n ,  C o l l i s i o n  P e r f o r m a n c e  a n d  I  n j u r y  R e p o r t  ( C P I R )  f i l e '  a n d

c l i n i c a l  c a s e  s t u d i e s  o f  s e r i o u s  t r a f f i c  c o l l i s i o n s  f r o m  v a r i o u s

loca t i ons  i n  t he  U .S .  Da ta  ob ta j  ned  i nc luded  repo r t s  on  abou t  14 ,000  :
.  u t i l i t y  v e h j c l e  a c c j d e n t s  o c c u r r i n g  i n  t h e  s t a t e s  o f  l " l i c h i g a n ,  N e w  Y o r k ,  ;

.  Texas '  14ash ing ton ,  A r i zona ,  Co lo rado ,  Mary l  and ,  Nor th  Caro l ' i  na ,  and  New I
'  

l ' 4 e x i c o  d u r i  n g  1 9 1 6 ,  ) , g 1 7 ,  a n d  1 9 7 8 .  F r o m  t h e  C P I R  i n - d e p t h  c o l l i s i o n  I

f i l e s  9 3  u t i l i t y  v e h i c l e s  ( o u t  o f  a  t o t a l  o f  7 , 7 9 9  v e h i c l e s  w i t h  3 5 , 1 3 2
' ' r , t ' l i i  

i n j u r i es )  were  ana lyzed .  Supp lemen ta l  da ta  were  added  where  poss ' i b le  to  l .
t h e  C P I R  d a t a  r e l a t i v e  t o  r o l  l - b a r ,  c a b  t y p e ,  r e s t r a i n t s ,  a n d  v e h i c l e

n D d i f i c a t i o n s  ( s u c h  a s  s u s p e n s i o n  a n d  t i n e s ) .  T h e  o r i g j n a l  w r i t t e n  . . ;

r eco rds  o f  f a ta l  acc iden t  repo r t s  f rom FARS and  se lec ted  s ta te  f j l es

.  we re  a l so  r -ev ianed .  Us ing  these  da ta  the  acc iden t  chanac te r i s t i cs  o f

u t i l  i t y  veh i c les  were  compared  to  those  o f  passengen  au tomob j  l es .  To
:i.

a s s i s t  i n  d e t e r m i n i n g  t h e  r ^ o l e  o f  h a n d l i n g  a n d  s t a b i l i t y ,  s i n c e  m a n y  o f

t h e s e  v e h i c l e s  h a v e  a  r e l  a t i v e l y  h i g h  c e n t e r  o f  g r a v i t y  a n d  s h o r t  i '

. v . i h e e . ] b a s e ( a s p o t e n t j a l c o n t r i b u t i o n t o l a t e r a l m o t j o n i n s t a b i 1 i t y ) � �

d i  pec t  phys i ca l  ana lyses  o f  a  Chev ro le t  B laze r ,  A t4C CJ-5  and  CJ -7  JEEP,

Ford  B ronco ,  and  a  mod i  f i ed  Fo rd  B ronco  were  conduc ted '

Ma jo r  conc lus ions  o f  t he  s tudy  a re  tha t :  
i .

U t i I i t y v e h j c l e s e x p e r i e n c e r o l , l o v e r a t a r a t e t h a t i s a t l e a S t � �

.  f i v e  t i n e s  h i g h e r  ( a n d  u p  t o  1 l - 1 / 2  t i m e s  h i g h e r  i n  M i c h i g a n )  t h a n  
i

t ha t  expe r ienced  by  the  ave rage  passenger  ca r .  The  JEEP and

.  p re -1978  B ronco  ove r tu rn  a t  l eas t  tw i ce  as  o f ten  as  l he  B laze r ;  1

. ;
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t i r e  s i d e  f o r c e s  a l o n e  i n  v e h i c r e s  w i t h  a  s r n a r r  s t a b i l i t y  e n v e l o p e
( s u c h  a s  t h e  J E t P )  m a y  b e  s u f  f  j c . j  e n t  t o  i n j t i a t e  o v e r t u r n .
R o l l o v e r  a n d  e j e c t i o n  f r o m  o p e n - c a b  v e h j c l e s  a n d  l a c k  o f  u p p e r _
to rso  res t ra in t s  w i th  ro l l  ba , ^  p ro tec t i on  appear  to  be  nn jo r  i n ju ry
fa ctors.

* *  Bo th  the  dea th  ra te  and  the  ra te  o f  d i sab l i ng  i n ju ry  (pe r  acc iden t )
a r e  a b o u t  t w i c e  a s  h i g h  i n  u t i l . i  t y  v e h i c l e s ,  a n d  b o t h  r d t e s  a r e
a p p r o x i m a t e l y  t w i c e  a s  h i g h  i n  J E E p S  a s  i n  B l a z e r s .

0n l y  6  o f  20  Federa l  Mo to r  Veh jc le  Sa fe ty  S tandar -ds  tha t  app . l y  t o
passenger  ca rs  a l so  p resen  y  app ly  to  u t i l i t y  veh i c les  w i thou t
excep t i on .  U t i l i t y  veh i c les ,  f o r  examp le ,  a re  exempted  f rom the  l ap  and
shou lde r  be l t  r equ i remen ts  (FMVSS 209) .  The  s tudy  f i nd ings  i nd . i  cd te
t h a t  t h e  s t a b i l i t y ,  c r a s h w o r t h i  n e s s ,  a n d  o c c u p a n t  p r o t e c t i o n  f e a t u r e s  o f
u t i l i t y  veh i c les  need  to  be  impr -oved .
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.  T A B L E  2 . I - I

SUI4MARY OF 1 , I02  U .  S .
JTEP CRASHES REPORTEO

F Y 1 9 7 4 . 1 9 7 6

t:
ARMY

DUR I NG

l V e h i c l e  R a n  ]  I  I
R o l l o v e r  I  0 f f  R o a d  I  F i r e  I  F a t a l i t v  I  I  n j u r y

- - - - - - - - - -*-- - - - - -- - - -- -+-- -- - -+- - - - - - - - - -+- - - - - - - -
Y e a r

t976
I  O 7 f ,

t97 4

Tota l  s

2 3 6  I  , r ,  l o  I  t t  l , u n
2 n I t r s | o I 8 I I 7 3
2 7 8  |  t t :  l o  l  1 7  I 1 7 s

- - - - - - - - - J * - - - - - - - - - - - - - + - - - - - - + - - - - - - - - - - l ' - - - - - - - -

7 2 5  |  3 3 7  l 0  |  4 2  1 5 0 7

(Depantment  o f  the  Army,  26  0c toben 1976)

M7l8A l  (0 .5  acg idents  per .mi l l ion  mi les)  a r re  a t t r ibu ted  to  subsequent

d e s i g n  Q h a n g e s  ( B r u n e ,  1 9 1 9 ,  p .  l 6 - 1 7 ) '

Not  un t i l  1g7 l  d id  the  fe t le ra l  'government  o f  f i c ia l  l y  
' recogn ' i ze  the

s e r i o u s  h a z a r d s  t o  o c c u p a n t s  o f  m i l i t a r y  u t i l i t y  v e h i c l e s  i n  c r a s h e s .

A t t h a t t i m e a n N H T s A ' ' p o s . i t j o n p a p e r . . ( 0 f f l c e o f . D e f e c t s M a n a g e m e n t '
197 i  )  d i  sc losed the  Mi5 l  FY196 l - lg7o acc ident  record  o f  7 ,460 acc idents

wor ld -w i1de invo lv ing  138 , 'a ta l  i t ies .  The Army wor ld -w ide  M-151 fa ta l i t y

r a t e  w a s  1 2 . 1 8  ( p e r  1 0 0 . , 0 0 0 , 0 0 0 : m i l e s  d r i v e n )  a n d  t h e  a c c i d e n t ' r a t e  w a s

0,83 . (per  100,000.  mi les .  dc iven) '  As  a  resu l t '  the  NHTSA re fused to

sanc t io0  a  Depant rnent  o f ' the  A rmy p lan  to 'se l l '  surp lus  ' ieeps  to  the

g e n e r a l ,  p u b l i c . { l . l H 5 ,  1 9 7 2 ;  A n o n ,  1 9 . 6 9 ;  M o h b a t ,  1 9 6 9 ) "  T h e  N a t i o n a l

H ighway Tra f f j c .S .a fe ty -Admin i .s t ra t ion  (NHTSA)  was Pnessed by  the

:  Depar t rnent  o f . .  the  Army and.  Lh .e  Defense Supp ly  Agency  to 'a l low sa le '  o f

the  14151 ( - jnc lud ing  the-  o , lder .mode ' l  s  Ml51A1 ,  M l5 lAC,  ind  718 '  and the

rore  recent  mode ls  M151A1 ,  M9?5,  and H7I8A l ) '  An  es t imated  73 ' '309

veh ic les  wer le  p la -nned to  be . -d isposed o f  dur i 'ng  the  nex t  s ix  to  ten  year ' ;

(1971-1981.per iod)  a t  the  Ar rny 's  es t imated . .s - l vage va lue  o t  $300 to

.$1  .200 per  ye f r i c lg  d t  an  average re tu rn  o f  .$750 per  veh ig , le '

Approx imate ly  $55 n i  l l ' i on ,  wa.s .  a t  s take .  .  ' .  . . , . ,  . , . -

HovreVer, . i . t  i ras concluded'by the NHTSA'0T'f ice of Defects |  ' '

Inves t iga t ' ion  (0DI )  tha t  the  Depar tment  o f  Defense had a l ready
i

- i

t

' i
: f

i

l

l

I

a

t2



A l t h o u g h  s i m i l a r  d a t a  f o r  t h e  e a r l i e r  t 4 3 8  s e r i e s  v e h . i c l e  w e r e  n o t
g i v e n  j n  t h e  r e f e r e n c e d  s t u d y ,  b a s e d  u p o n  a  f a t a l  i t y  r a t e  ( j n
1 0 0 , 0 0 0 , 0 0 0  m i l e s  d r i v e n )  o f  5 9  f o r  t h e  M 3 8 A 1  . i  n  f i s c a l  1 9 6 3  ( J u 1 y  1 9 6 3
-  3 0  J u n e  1 9 6 4 ) ,  t h e  A r m y  h a d  p r o j e c t e d  1 8 2  f a t a l i t r ' e s  f o r  t h e  p e r i o d
FY1963 { f i sca l  year )  th rough FY1967 in  the  Iu ropean Thedt re .  Th . i  s
c o { n p a n e s  w i t h  1 1 3  a c t u a l  f a t a l i t i e s  f o r  t h e  s a m e  p e r i o d  i n v o l v i n o  t h e
| '4151 (U.S.  Army Mater ia l  Command,  1967) .

E i g h t  o f  1 4  ( 5 7 X )  f a t a l  U . S .  A  r m y  M 1 5 1  a c c i d e n t s  o c c u r r i n g  i n
E u r o p e  d u n i n g  f i s c a l  y e a r  1 9 6 7  i n v o ' l  v e d  r o l l o v e r .  T w o  w e r e  c o l  l i s i o n s
w i t h  s u b s e q u e n t  r o l I o v e r ,  a n d  s i x  ( 4 3 % )  i n v o l v e d  n o n - c o l l i s i o n  s i n g l e -
veh ic le  ro l  lovers ;  two o f  the  

' l  
a t te r  occur red  on  s t ra igh t  sec t jons  o f

r o a d  a n d  f o u r  o n  c u r v e s .  T h e  t w o  n o n - s i n g l e - v e h i c l e . c o l l i s i o n s  w i t h
ro l lover  bo th  occur red  on  s t ra igh t  roads  (U.S.  Anny  Mater ia l  Conrnand,
1 9 6 7  ) .

T h e  M 1 5 1  j e e p  w a s  i n v o l v e d  i n  7 , 4 6 0  a c c i d e n t s  w o r l d - w i d e  i n  t h e
y e a r s  F Y 1 9 6 7  t h r o u g h  F Y 1 9 7 0 ,  i n v o l v j n g  I 3 8  f a t a l i t i e s ;  2 , 2 0 i  ( 3 0 % )  w e r e
ro l lover  acc jdents  (Depar tment  o f  the  Army,  27  November  1970) .  Dur ing
the  th ree-year  pen iod  FY1974-FY1976 the  U.S.  A  rmy repor ted  1 ,102 M-151
j e e p  c r a s h e s ,  i n v o l v i n g  4 2  f a t a l ' i  t i e s  d n d  5 0 /  i n j u r e d  o c c u p a n t s .
o v e r a l l ,  6 6  p e r c e n t  o f  t h e  t o t a l  F Y 1 9 7 4 - F y i 9 7 6  j e e p  a c c i d e n t s  i n v o l v e d
r o l l o v e r s .  I t  i s  s i g n i f i c a n t  t o  n o t e  t h a t  i n  n o n e  o f  t h e s e  I . I 0 Z
crashes  was pos t -c rash  f i re  repor ted  (Tab le  2 .1 -1) .

The M151 ser ies  jeep accounted  fo r  965 (a51)  o f  the  2 i5 l  Depar tment
o f  the  Army ro l lover  c rashes  occur r ing  be t rveen Apr i l  1974 and September
1978 ( f rom U.S.  Army computer  da ta  p r j  n tou ts  c i  ted  in  Brune,  1979) .  The
bas ic  l ' 4 i51  mi  l i ta ry  jeep has  an  over tu rn  ra te  o f  16 .1  acc idents  oer
m i l l i o n  m i  l e s .  T h i s  i s  r e f l e c t e d  j n  t h e  w a r n i n g  p n j n t e d  i n  t h e  M l 5 l
opera tor ' s  Manua l  s ta t ing :  I IARNING:  Ex t reme care  shou ld  be  used when
d r i v i  n q  M 1 5 l  s e r i e s  v e h i c l e s .  T have  more  respons i ve  s tee r j  nq  and

go ou t  o f  con t ro l  and/or  tu rn  over  (U.S.  Army,  1978) .  I t  shou ld  be  no ted
tha t  s ign i f i can t ly  reduced over tu rn  na tes  jn  the  la te r  Ml51A1 ,  l , t l5 lA1c ,
M 7 l 8  ( 1 . 8  a c c i d e n t s  p e r  r n i l l i o n  m j l e s ) ,  a n d  i n  t h e  M l 5 l A 2 ,  M 8 2 5 ,  a n d

a c c e l e r a t i o n  t h a n  o t h e r  v e h j c l e s .  l , J a t c h  s p e e d ,  e s p e c i a l l y  o n  t u r n s .
fu l l  r igh t  o r  1e ' f t  tu rn  a t  speeds oven 20  mph can cause any  veh. ic le  to

l 1



.  Du r i  ng  the  1968  eva lua t i on  by  the  A  rmy  a f  t he  M561 /792  l - l / 4  t on  u t i l i t v

veh ic le  Gamma Goa t ,  sea t  be l t s  were  recommended .

A l t h o u g h  r e l a t i v e l y  l j t t l e  i n . i u r y  d a t a  c o n c e r n i n g  t h e  t " l I 5 I A  j e e p

a r e  a v a i l a b l e . t o  p r o v i d e  i n s i g h t  i n t o  t h e  s p e c i f i c  s a f e t y  p r o b l e m s  r v i t h

th i s  veh i c le ,  i t s  p rob lems  d re  cons  i de rab l y  be t te r  documen ted  than  fo r

the  ea r l i e r  l 4B  and  14 -38  se r ies '  The  m j  I  i t a ' r y  had  f requen t l y  repo r ted

. .  p r o b l e r n s  o f  r o l l o v e r s  w i t h  t h e  1 4 1 5 i  t o  t h e  m a n u f a c t u r e r ,  a n d  s i n g l e

acc iden t  repo r t s  began  to  appear  to  suppor t  t h i s  (Hue lke '  1968) '

i n c l u d i n g  a  r o l l o v e r  o f  a n  M 1 5 l  a t  t h e  A r i z o n a  P r o v i  n g  G r o u n d  w h i c h

i r o n i c a l l y  i n i u r e d  t h e  m a n u f a c t u r e r ' s  c h i e f  d e s i g n e r  ( 1 4 u l  l e r ,  I 9 6 6 ) .

ImDac t  t es t s  o f  t he  M-151 ,  conduc ted  by  the  manu fac tu re r ,  j nc luded

.  j n c l i n e d - p l a n e  s l e d  t e s t s  o f  s i x  M - 1 5 1  s t e e r i  n g  w h e e l s  ( K i n 9 '  1 9 6 6 ) '  a n d

s e v e n  r a m p  r o l l o v e r  t e s t s  f n o m  l 5 - 4 5  m p h  ( S a a l b r a n k '  I 9 6 5 ) .  T h e

o r i g i n a l  r o l l - b a r  w i  t h s t o o d  l o w - v e l o c i t y  r o l l o v e r s  u p  t o  1 5  a n d  2 0  m p h '

A  r e d e s i g n e d  r o l l - b a r  f o r  t h e  p r o d u c t i o n  v e h i c l e  c o l l a p s e d  i n  t e s t s  a t

45  mph ,  and  even  when  dumr , l y  occupan ts  were  f i t t ed  w i th  1ap  be ) t  and

s h o u l d e r h a r n e s s , t h e y l e a n e d o u t s i d e t h e r o l l i n g v e h i c l e ' l n a 3 I - m p h
.  ba r r i e r  c rash ,  t he  l ap -be l ted  dun rny  occupan t  j ackkn i fed  i n to  the  sha rp

upper  edge  o f  t he  i n i t rumen t  pane l  (Scha fenek ,  1965) '  Ln  unpub l  i  shed

eva lua t i on  o f  t he  14 -151A1  je3p  c rash  p rob lems  and  j  n iu ry  mechan isms  was

conduc ted  bY  SnYder  (196e) .
' : :

Acc iden t  expe r ience  fo r  - t he  M l51 ,  M l5 lA I  ,  M l5 lA lq , ,m  and  the  M7 l8  : r ,
F ron t  L ine .  Ambu l  ance ,  f o r  t he  s i x -yea r  pe r iod  1962  th rough  1967  fo r  t he

u.S '  A  rmy in  Europe,  inc luded 126 deaths  (U 's '  A  rmy r4a ter ia l  comland '

1967) .  F rom 1963 th rough 1967 some 4 ,870 acc idents  were  recorded

invo lv ing  the  l ' ' 1151 fo r  tha t  theater  o f  opera t ions  a lone (935 acc idents

i n  1 9 6 3  w l , t h  2 1  f a t a l i t i . e s ;  9 5 1  i . n  1 9 6 4  w i - t h  3 0  f a t a l i t i e s ;  1 , 0 7 4  i n  .  '

1 9 6 5  w i t h  2 J  f q t a l i t i e s ;  9 2 3 ,  i O  1 9 6 6  w i t t  1 4  f a t a l i ! i 9 s ;  a n d  9 8 7

a c c i d e n t s  i n  1 9 6 7  w i t h  1 5  f a t a l i t i e s ) .  T l r e  A r m y  a c c i d e n t  r a t e  ( p e r

'  100,000:  n i i les  
'd r iuen)  

i r i  the  European T l iea t re  dur ing  the 'per iod  fo r  'ne

M l  5 i  i l e h i c l e  w a s  1 . 5 7 ,  v a r y i n g  f r o m  2 . 0 1  ( 1 9 6 3 ) ' t o  1 . 1 7 ' (  1 9 6 7 ) ,  c b m p a r e d

-  t o  a n  A r m y  w o r l d - w i d e  M I 5 1  i c c i d e n t  . r a t e ' o f  i . 4 4 ;  T h e ' f a t a l i t y  r a t e  w b s

repor te i l  ds  rzo lg0  per  100,000,00o mi les  d r ' i ven  fo r  Europe '  and 20 '94  fo r

'
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m i l i t a r y  j e e p  j n j u r i e s  u n t i l  t h e  1 9 6 0 ' s  ( a l t h o u g h  s t a t i s t i c s  c l e a r l y
j n d i c a t e d  t h a t  a  m a i o r  p r o b l e r ' r  e x i s t e d ) .

A  s ' , d t i s t ' i c a l  a n a l y s i s  o f  U . S .  A i r  F o r c e  g r o u n d  v e h i c l e  c r a s h e s

i n v o l v i n g  j e e p s  d u r i n g  1 9 5 1  a n d  1 9 5 2  i n d i c a t e d  t h a t  c r a s h e s  w i t h  t h i s

t y p e  v e h i c l e  c o m p r i s e d  e i g h t  t o  n i n e  p e r c e n t  o f  a l l  c r a s h e s  i n v o l v i n g

U S A F  m i i i t a r y  g r o u n d  v e h i c l e s .  D u r i n g  1 9 5 1  , 8 3 9  ( 8 % )  i n v o l v e d  j e e p

c r a s h e s  a n d  i n  1 9 5 2 , 7 2 7  ( 9 L )  i n v o l v e d  j e e p  c r a s h e s  ( M a t h e w s o n  e t  a l . ,

f954) .  The A i r  Force  repor ted  tha t  over  1 ,000 a i  rmen per  day  were

u n a v a i l a b l e  f o r  d u t y  ( k i l l e d  o r  r e c u p e r a t j n g  f r o m  i n i u r i e s )  b e c a u s e  o f

g r o u n d  v e h i c l e  c r a s h e s  i n  1 9 5 1  a n d  1 9 5 2  ( M a t h e ! , s o n  e t  a l . ,  1 9 5 4 ) .  I n

t h e  U . 5 .  N a v y ,  f a t a l  r n o t o r  v e h i c l e  ( i n c l u d i n g  i e e p s )  c r a s h e s  w e r e  b y  f a r

t h e  l e a d i n 9  c a u s e  o f  N a v y  d e a t h s  ( 6 2 . 4  p e r  1 0 0 , 0 0 0 )  l e a d i n g  a ' l  I  o t h e r

c a u s e s  c o m b j n e d ,  i n c l u d i n g  V i e t  N a m  c a s u a l t i e s - - u n t i  l  m i d - 1 9 6 6

( U . s .  N a v y ,  1 9 6 7 ) .

The Ford  mi  l i ta ry  M151 ser ies  inc ludes  seven d i f fe ren t  mode ls  o f

u t i l i t y  v e h i c l e s .  T h e  1 4 1 5 1 ,  M l 5 1 1 ,  a n d  M l 5 1 A 2  1 / 4  t o n  4 x 4  u t i l i t y

t r u c k s  a r e  u s e d  a s  g e n e r a l  - p u r p o s e  p e r s o n n e l  o r  c a r g o  c a r r j e r s .  T h e

bas ' i c  | .4151 was fu r ther  mod i f ied  ' i  n  the  Ml5 lA lC and M785 mode ls ,  equ ipped

w i t h  a  1 0 6 m m  n e c o i l ' l e s s  r i f l e  o n  a n  M 7 9  r j f l e  m o u n t ,  a n d  t h e  s u b s e q u e n t

M 7 1 8  a n d  M 7 1 8 A l  v e h i c l e s ,  w h i c h  w e n e  l o n g e r ,  h i g h e r ,  a n d  w e i g h e d  a b o u t

1400 pounds more ,  and rnod j f ied  as  f ron t - l ine  ambulances .

By 1.968 the A nny had conducted several tests of 1"1151 jeep

components  a t  Aberdeen Prov i  ng  Grounds,  inc lud ing  brakes ,  w indsh ie ld '  a

deep-d ish  s teer i  ng  whee l  ,  and new acce le ra t ion  peda l  (persona l

communica t jon ,  16  September  1968) .  For  the  conduct  o f  c rash  and

r o l l o v e r  t e s t s ,  t h e  A b e r d e e n  P r o v i n g  G r o u n d  i s s u e d  a  V e h i c l e  C o l l j s i o n

and Acc ident  Safe ty  Tes t  Procedure  2-?-621,  e f fec t i ve  15  May 1968

(U.S.  n  rmy Tes t  and Eva lua t ion  Command,  1968) ,  and a t  leas t  two M15 l

s tab i t i t y  tes t  s tud ies  were  comple ted  (Cooke,  1968;  Jur ra t ,  1969) .

D.ur jng  tha t  per iod  there  was an  Army regu la t ion  s ta t ing  tha t  sea t

b e l t s  w i l l  n o t  b e  u s e d  o n  t a c t i c a l  t y p e  v e h i c l e s  u n l e s s  e q u i p p e d  w i t h

ro l l -bars .  Mak ing  ru les  fo r  use  o f  sea t  be l ts  was de legated  to  the

loca l  comma nd. i  ng  o f f i cer .  But  f ie ld  usage was s low in  deve lop ing

because f ield combat requirements djf fer frorn those of normal usage.



2.1.2 Mi 1i  tary Acci  dent_!x,  j l1_en99.

In ju ry  da ta  i nvo l v ing  j eep  acc iden ts  have  i n  the  pas t  come

p r i m a r i l y  f r o m  s t u d i e s  o f  t h e  m i l i t a r y  v e h i c l e s .  l n  i 9 4 7  a n  a r t i c l e

appeared  i n  the  Amer l can  Jou rna l  o i  Su rge ry  conce rn ing  an  ana lys i s  o f  58

in ju r i es  o f  t he  h ip  j o in t '  A  su rgeon  in  the  [u ropean  Thea te r  o f

0pena t ions  t rea ted  these  ove r  a  pe r i  od  o f  lB  mon ths  (1944-1946)  i n  20

U.S .  A rmy  hosp i ta l s .  0 f  t hese  58  i n ju r i es ,  40  were  i ncu r red  i n  i eep

c r a s h e s  ( U r i s t ,  1 9 4 7 ) .  I t  w a s  s u g g e s t e d  t h a t  a l I  d i s l o c a t i o n s ,  a n d

ce r ta in  t ypes  o f  f rac tu res  o f  t he  h ip  j o in t ,  we re  p roduced  by  a  fo rce fu l

b low  on  the  f l exed  knee  o r  on  the  so le  o f  t he  foo t .  Fo rce  was  be l i eved

to  be  t ransmi t ted  th  r r l gh  the  ex tended  knee ,  whe the r  a lone  o r  i n

comb ina t i on  w i th  v io len t  b lows  aga ins t  t he  l ower  back  and  l he  l a te rn l

a s D e c t .  o f  t h e  h i p ,  T h i s  e a r l y  s t u d y  o f  a  s p e c i a l  c l a s s  o f  i n j u r y '

cons ide red 'pa r t i cu la r l y  common w i th  rega rd  to  the  i eep ,  may  be  o f

c u r r e n t  i n t e r e s t ,  s i n c e  i t  w a s  n o t e d  t h a t  m o s t  o f  t h e s e  o c c u r r e d  o n

conc re te  h ighways  p reva len t  i n  Eu rope ,  bu t  no t  f ound  i n  o the r

B y  i 9 5 5  t h e r e  w a s  s t i l l  " c o n s i d e r a b l e  d o u b t ' . . a s  t o  t h e  r e l a t i v e

h a 2 a r d  o f , , s b a t  b e l t s  i n ' m ' i  l i t a r y  o p e n - t o p  v e h i c l e s ,  i n c l u d i n g  j e e p s ,

w h e t h e i  j t , i s  b e t t e r  o r  w o r s e  t o  b e  S t r a p p e d  t o  t h e  l d a t  i n  t h e  e v e n t  o f

an  acb ident ' '  (Bab ionet  '1 i55) .  I i r ' .o rder  to  es t im i i te  the  poss ib le  ; -

benef  i t s ' :w i th : respec t  to  r i ro r ta l i t y  tha t  migh t  accrue  i f  seh t  be l ts  werb

ins ta l  led  in  mj l i ta ry -veh ic les ;  i la ta  were  cb l  lec ted  f rom Navy  and Mar jne

Coi^ns  veh ic le  fa ta l  acc idents  f rom 1952 to  1954 '  Ro l lover  occur red  in

33 oUt  o f  3S fa ta l  acc idents  occur r ing  in  connect io  r  w i th  jeeps ,  weapons

car r ie is ,  ,heavy  t rucks ,  and one DUKt . l  (duck) '  I t r  was  conc luded tha t  ten

persons . -whb escaped death  in  ro l lover  acc idents  by  be ing  th rown out
"wou1d probab ly  have been k ' i1 led  i f  they  had been.kept  ' i  n  by  seat  be l ts "

(Bab ione, -1955) : '  However  a t  tha t '  t ime no  cons  idera t  i  on  'was  apparent ly

g i v e n  t o ' t h e  p o t e n t i a l  b e n e f i t s  o f  u s e  o f  b e l t s  c o m b i n e d  w i t h  a  r o l l -

bar .  I t  was  found tha t  the  cos ts  o f  p revent  i ve  measures  compared to

sav i  ngs ,  bo th  fon  fa ta l  i t ies  and i  n ju r ies ,  cou ld  no t  be  de tenn ined

wi thout  f in re  de ta i led  repor t ing  o f  the  causes  o f  t rauma in  c rashes .

E x c e p t  f o r  i s o l a t e d  s t u d j e s  a n d  a c c i d e n t  r e c o r d s  b y  t h e  m i l  i t a r y ,  l i t t l e

a t ten t ion  appears  to  have been pa id  to  the  prob lems assoc ia ted  w i th
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( 1 9 a 1 ) ;  t h e  F o n d  G P l . l  ( I 9 4 2 - 1 9 4 5 ) ;  a n d  t h e  l / i I l y s  [ 1 A  ( 1 9 4 1 )  a n d  l l B ,

i n c l u d i  n g  2 7 7 , 8 9 6  G P W  a n d  3 6 1 , 3 4 9  t ' 1 8  m o d e l s  ( V a n d e r v e e n ,  1 9 6 9 ) .  B y  V - J

day  l , l i l l ys  and Ford  had reponted ly  p rov ided a  to ta l  o f  651 ,068 Jeeps
( C o n l e y ,  1 9 7 8 ) .

The Br i t i sh  S tandard  5-cwt5  4x2  car  exper imenta l  I y  appedred as  the

B r i t i s h  v e r s i o n  o f  t h e  A m e r j c a n  " J e e p ,  "  i n  1 9 4 3 .  I t  h a d  7 5 - i n c h

w h e e l b a s e  a n d  4 - c y l  i n d e r  4 4  b . h . p .  m o t o r ,  b u t  n o  f r o n t - w h e e l  d r i v e .

S j n c e  U . S .  L e n d - L e a s e  s u p p l i e d  G r e a t  B r i t a i n  w i t h  s u f f i c i e n t  n u m b e r s  o f

t h e  F o r d  a n d  l ^ l j l  l y s  J e e p s ,  n o  w a r t j m e  B r j t j s h  u t i l i t y  v e h i c l e  w a s

fur ther  deve loped (Vanderveen,  1969) .  However ,  in  ear ly  1950,  the

Aust ' i  n  Motor  Co.  L td . ,  o f  E j rmi  ngham,  des igned and produced the  f j rs t

B r i t i s h  J e e p  ( d e s i g n a t e d  F V l B 0 1 )  f o r  t h e  W a r  0 f f i c e .  T h e  i n i t i a l

p roduc t ion  cont rac t  v ras  fo r  15 ,000 veh jc les .  I t  was  powered by  a  Ro11s

Royce B.4Q MK.2A/4  cy l  inder  eng ine ,  deve lop ing  69  b .h .p .  l , Jhee lbase was

8 4  i n c h e s ,  w e i g h t  3 , 4 / 0  1 b s . ,  l e n g t h  9 1  . 5  i n c h e s .  0 v e r a l  I  l e n g t h

c o m p l  i a n c e  t e s t s  i n c l u d e d  a  c . g .  f u l l y  l o a d e d  ( " l a d e n " )  o f  2 7 . 6  i n c h e s

f r o m  t h e  g r o u n d  a n d  4 1 . 5 ' j  n c h e s  f r o m  t h e  f r o n t  w h e e l s  ( B l a k e ,  1 9 7 9 ) .

The M38 ser i  es  (mj l j ta ry  counterpar t  o f  the  CJ-5  and C j -6 )  was

produced f rom 1952 un t i l  in t roduc t ion  o f  the  Ml51  in  1966 (Vander^veen,

1966) .  By  the  la te  1960 's  the  mi l  i ta ry  had swi tched f rom the  M-38A1

s e r i e s  o f  J e e p  t o  t h e  F o r d  M - 1 5 1  s e r i e s .  T h e  M 1 5 1 A 1  m i l i t a r y  j e e p

represents  the  rnos  t  recent  o f  a  long ser ies  o f  u t i l i t y  mi l i ta ry

v e h j c l e s ,  w h i c h  a l t h o u g h  c o n t i n u a l i y  u n d e r g o i n g  n D d i f i c a t i o n ,  h a v e  t h e

same bas ic  conf igura t ion .  As  r ig id ly  spec i f ied  by  mi l i ta ry  p rocurement ,

s i z e  a n d  c l e a r a n c e  d i m e n s i o n s  r e s u l t  i n  a  r e l a t i v e l y  h i g h  c e n t e r  o f

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

equ ipnent  such as  p lo r , rs ,  gun mounts ,  o r  h ' igh  load ing  accentua tes

ins tab i  l i t y  cond i t ions .  The Ford  M15 l  ser ies  has  been found to  have

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

Scwt = hundred wei ght



I n  t he  annored  fo rces ,  t he  Jeep  | {as  f i r s t  known  as  the  Peep '  Quad ,

Pygmy ,  GP,  and  l , 1 idge t .  Du r ing  1940-41  the  1 /2 - ton  Conrnand

R e c o n n a i s s a n c e  V e h i c l e  ( D o d g e )  v , i a s  c a l l e d  " J e e p "  ( V a n d e r v e e n '  1 9 7 4 ) .

The  name "Jeep"  rep laced  "Peep"  ' i  n  so ld ie r  and  tes t  d r i ve r  t e rm i  no )ogy '

W h e n  r j d i n g  w i t h  a  t e s t  d r i v e r  i n  F e b r u a r y ,  1 9 4 i '  K a t y  H i l l y e r '  a

r e p o r t e r  f o n  t h e  W a s h i n g t o n  D a i l y  N e w s '  a s k e d  w h d t  t h e  v e h i c l e  w a s

c a 1 1 e d ,  w r o t e  i t  u p  a s  a  " J e e p , "  a n d  t h e  n a m e  a p p a n e n t l y  s t u c k  ( L a n m ,

1975) .  Joe  F raze r ,  p res jden t  o f  | { i l 1ys  Over ' l and  f rom 1939  un t i l  1944 ,

a l s o  w a s  c r e d i t e d  w i t h  c o i n i n g  t h e  w o r d  " J e e p "  b y  s l u r r i n g  t h e  i n i t i a l s

G . P .  ( m i  l i t a r y  d e s i g n a t i o n  f o r  G e n e r a l  P u r p o s e )  ( L a m n r ,  1 9 7 5 ) '  B u t

S t e r n s  ( 1 9 4 1 )  c l a i m s  t h e  F o r d  v e r s i o n  o f  t h e  G . P .  w a s  t h e  o r i g i n  o f  t h e

gener i  c  t e rm " j eep . "  Techn jca l  backg round  conce rn ing  the  on ig in  o f  t he
" J e e p "  m a y  b e  f o u n d  i n  S t e r n s  ( 1 9 4 1 ) ,  V a n d e r v e e n  ( 1 9 6 9 ; 1 9 7 4 ) '  L a m m

( 1 9 7 5 ) ,  C o n l e y  ( 1 9 7 8 ) ,  a n d  l . l a  t  l a c e  ( 1 9 7 8 ) .  H o w e v e n  i t  o r  i g i  n a t e d ,  t h e

name "Jeep i '  has  become synonymous  w j th  the  fou r -whec l -d r i ve  m i l i t a ry

u t i l i t y  v e h i c ' l e ,  e v e n  i f  i t  i s  o f t e n  e r r o n e o u s l y  a p p l i e d '

The  f i r s t  . 1 /4 - ton  4x4  was  p roduced  by  Ban tam in  1940  (Amer i can

Ban tam Car  Company ,  1941) ,  i n  response  to  a  U-S .  A rmy  reques t  f o r  a

veh ic le  tha t  cou ld  ca r ry  pe rsonne l  and  l i gh t  ca rgo  and  a l so  tow  a  37mrn

AT gun  o r  I / 4 - l on  two-whee l  t ra i l e r -  f e r fo rmance  requ ' i  r emen ts  i nc luded

c l imb ing  a  65  deg ree  g race ,  ca r r y ' i  ng  an  800  Ib .  l oad ,  t ov ' J i  ng  a  1 /2 - ton

t r a i l e r ,  a n d  d r i v i n g  a l o n g  a  h i l l s i d e  t i p p e d  l a t e r a l  l y  a t  a n  a n g l e  o f  5 5

degrees .  Seven ty  Ban tams  were  p roduced .  I n  l a te  194 i  } . J i  11ys -0ve r1and

produced  a  p i t o t  rTnde l  known  as  "quad . "  Bo th  the  Ban tam 40  BRC (Ban tam

R e c o n n a i s s a n c e  C a r )  a n d  w i  l i y s  ( M A )  m o d e l s  w e r e  s u b s e q u e n t l y  r e d e s i g n e d

and  1 ,500  o f  each 'were  o rde red  by  the  A rmy  fo r  f u r i ne r  t es t s ,  as  we l l  as

1 ,500  o f  a  Fo r i j  GP (Genera l  Pu rpose )  p i l o t  mode l -

Th .e  45 -hp  pqn tam and  40 -hp  Fo rd .  ( t racpo r  eng ine  equ ipped)  d id  no t

pe r fo rm as  we l l  as . the  60 -hp  l ' l i l l y s  l {A .  t . / i l l y s  exp lo i t ed  the  :
' i  nnova t i ons  con ta ined  i n  a l I  - t h ree  p ro to types  and  deve ioped  the

s tandard i zed  mode l  t 4B .  To  assu re  a  second  s r )u rce  Fo rd  was  awarded . "

con t rac t  t o  pnoduce  a  mode l  comp le te l y  ' i  n te rchangeab le  w i th  t ! e  MB '

,'g

I

: .
F:

resu l t ing  in  the  Fond t ' lode l  GPN (Genera l  Purpose l l i l l ys )rpose vl i  I  lys ) ,  wh i  ch went

:lf

':

+

'i

1n lo  mass  p roouc f , ron  rn  Decbnber  i 941 .  The  m i l i t a ry  i eep  was  p roduced
'  4 . , '

i n  t he  fo l  l ow ing  nnde ls :  Amer i can  Ban ta in  40  BRC (1941 ' )  ;  t he  Fo rd  GP



2 . 1 u t i l i t V e h i c l e s :

2. BACKGROUND

Futu re

2 . 1  . I  M i  l i  t a r y  D e v e l o p m e n t

H i s t o r i c a l l y ,  t o d a y , s  f o u r _ w h e e r _ d r i v e  u t i l i t y  v e h i c l e s  h a v eevo lved f rom the  , ,Jeep, ,  o f  Wor ld  l ^ /a r  I I .  Cred i  t  fo r  the  or jg in  o f  the"Jeep"  has  been a  contnoversy  d . i scussed in  nurerors  pub l i ca t ions .  Amemor ia r  p iaque l i s t ing  the  Amer ican Bantam emproyees  respons ib . le  markst h e  J e e p ' s  " b i r t h p l a c e "  
i n  B u t e r ,  p e n n s y l  v a n i a .  0 n e  i n d i v i d u a l  w h o  r i r a y

i ; ; : rT;, ; : : : " : l : ' i : l  
in i ts deveroo"n'nu'  Karr K'  probst,  temporarv

,,durins a srindi.n,nil l l ;.r ' ;. i i : i l ' ; : ' i , :";:, '  
the rirst prans

rooms" (Lamm, 1e75). credits for the r"", , ;:;[;t;.::tJ:.;':;ili l:;
by Vanderveen as :  conof ve h i c, e a nd body .J:;:" :::i:.iiil,' lili,;"1;l.,iJli,,lii:";l,i;; 1,.But  one cou ld  go  on  and say  tha t  the  ar ive l . i  ne  layout  was  used bySp i jker  in  i902,  the  type  o f  d r iven  f ron t  ax lezachow (FwD) in 1e07, and that mechanicat, ,  ,n"T:J ' ; : : " : - : . : i " : :n"

Fordl l '1a rmon Herrington l /Z_ton 4x4 whjch has br
the  Jeep"  (vanderveen,  1974) .  

een dubbed "granddaddv 
o f

The name "Jeep,, was repor.tedly used as early as 1914_l9i8 by Armymechan ics  tes t ing  nen veh ic les  (Lamm,  1975) .  A  p toneer ing  a t tempt  a td e v e r o p i n g  a  m i r i t a r y  u t i t i t y  v e h i c r e  o c c u r n e d  i n  t h e  e a r l y  l g 2 0 , s  w h e nthe  comnund ing  o f f i cer  o f  the  ls t  Tank  Reg inent  a t  For t  Meade deve lopedt h e  " P u d d l e  J u m p e r , , '  t h e  , , f  i r s t  . i e e p , ,  ( W a t t a c e ,  l 9 7 g ) .  I n t e n d e d  f o rfo l low i  ng  tanks  over  rough te rna in ,  i t  was  cons t ruc ted  f rom a  3 /4_ tonFord  chass is  and motor ,  and was equ ipped w i th  bucket  seats  taken f romthe sa lvage dump.  About  1931 a  l . /a  r  Depar tment  inspec tor  saw theseunauthor ized  veh ic les ;  and the  In fan t ry  Schoo. l  (Tank  Sect ion)  wasordered to get r id of them.

In  1936 the  comic  s t r " ip  , ,popeye, ,  in t roduced a  charac ter  ca l led"Eugene the  Jeep, , ,  a  myth ica l  an ima l  who had nr691661 ta len ts ,  and th ishas  a lso  been suggested  as  a  source  fo r  the  nane , ,Jeep. , ,  
In  1g37t rac tors  supp l ied  to  the  Arny  by  Minneapo l is  t " to l rn .  were  ca l led  , ,Jeeps . , ,



(5 )  Eva lua te  the .  e f fec t i veness  o f  sa fe ty  re la ted  equ ipment  in
u t i l i t y  v e h , i c l e s , .  l n c l u d i n g  r o l l _ b a r s ,  r e s t r a r n t  s y s t e r n s ,  d n d
i  n te r j  on  pro t  ec t  i  on ;

( 6 )  o e t e n n i n e  t h e . i  n c i d e n c e  r f  a n d  i n j u r y  p o t e n t i a l  e x i s t i n g  j n
p o s t - c r a s h  f i r e s  i  n v o l  v i  n g  u t i l j t y , v e h i c l e s .

'  The focus  o f  th is  s tudy  has  been r im. i  ted  to  on- road cor is ions
i n v o l v i n g  u t i l i t y  v e h i c l e s  o n i y . .

!
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(2 )  Compare  the  on- road u t i l i t y  veh ic le  c rash  exper ience,  in ju ry

p o t e n t i a l ,  a n d  o p e r a t o r  p r o f i l e s  w i t h  t h e  s a m e  f o r  o t h e r

v e h i c l e  t y p e s ;

( 3 )  D e s c r i b e  t h e  i n j u r y  m e c h a n i s m s  a n d  i n j u r y  p o t e n t i a l  f o r

o c c u p a n t s  o f  u t i l i t Y  v e h i c l e s ;

( 4 )  A n a l y z e  a v a i l a b l e  i n j u r y  d a t a  ( f a t a l  a n d  n o n - f a t a l  )  r e s u l t i n g

f r o m  u t i l i t y  v e h i c l e  a c c i d e n t s ;

( 5 )  D e s c r i b e  e i e c t i o n  f r o m  u t i l i t y  v e h i c l e s  d u r i n g  r o l  l o v e r

c o l I i s i o n s  a n d  o t h e r  c r a s h e s ;

(6 )  Cornpare  ro l lover  f requency ,  i  n iu ry  ra tes ,  and sever i ty  o f

i  n j u r y  t o  u t i l i t y  v e h i c l e  o c c u p a n t s  a n d  p a s s e n g e r  c a r

occu pa  n t  s ;

(7 )  Descr ibe  and compare  the  acc ident  invo lvement  pa t te rns  and

veh jc le  occupancy  pa t te rns  o f  u t i l i t y  veh ic les  w i th  those o f

passenger  cars ;

(8 )  Deve lop  a  p ro f i le  o f  the  c rash- i  nvo lved opera tor  o f  var ious

v e h i c l e  t y p e s '

Severa l  secondary  ob jec t ives  vvere  inc luded.  These wene to :

( 1 )  R e v i e w  n a t i o n w i d e  u t i l i t y  v e h i c l e  a n d  p a s s e n g e r  c a r

r e g i  s t r a t i o n  d a t a  a n d  e v a l u a t e  v a n i o u s  g e o g r a p h i c  a n d

demograph i  c  d i  f fe rences  i

(2 )  Phys ica l  l y  neasure  and compare  typ ica l  u t i l i t y  veh ic les  fo r

fac to rs  tha t  cou ld  in f luence s tab i  l ' i t y  and thus  l j ke l jhood o f

r o l l o v e r :  e . g . ,  w h e e l b a s e s ,  t r a c k  w i d t h s '  s u s p e n s i o n  s y s t e m s '

s t e e r i n g ,  c e n t e r  o f  g r a v i  t y  o r  w e i g h t  d i s t r i b u t j o n '  t i r e

d e s i g n ;

( 3 )  R e v i e w  p r o d u c t  l i a b i l i t y  a l l e g a t i o n s  i n v o l v i n g  u t i l i t y

veh ic les  to  ident i f y  spec i f i c  p rob lem areas ;

(4 )  Rev iew ex is t jng  or  p roposed Federa l  Safe ty  S tandards  and the i r

a p p l  i c a b i  l i t y  t o  u t i l  i t y  v e h i c l e s ;
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ro l lover  (as  a  f i rs t  event )  occurs  fo r  about  2  percent  o f  the  veh ic les

I  nvo  lveo .

A previous U.S. Army review (1968) found that 36 percent of al l

European Theater  o f  0pera t  i  ons  mi  1  i  ta ry  jeep cnashes i  nvo l  ved  ro l  I  overs

w i t h o u t  c o l l i s i o n ,  s u g g e s t i n g  s t a b i l j t y  a n d  o p e r a t i n g  p n o b l e m s .  M a n y  o f

these c rashes  repor ted ly  resu l ted  in  fa ta l  i  n iu r ies  to  occupants '  even

at  re la t i ve ly  1ow h ighway speeds (30-45 mph) .  Thus  i t  i s  impor tan t  to

k r ro lv  whether  comparab le  c iv i  l i an-owned u t i l i t y  veh ' i c les  have s imi la r

prob lems,  and,  j f  so ,  the  na ture  and ex ten t  o f  those prob lems.

Cont ras ted  to  passenger  car  occupants ,  u t i l i t y  veh ic le  occupants

nray  be  sub jec ted  to  r r rc reased i  n ju ry  r i sk  fo r  the  fo l low ing  reasons :  (1 )

the  combina t ion  o f  shor t  whee lbase,  nar row t rack  w id th ,  and h igh  center

o f  g rav i ty  may rnake them nnre  prone to  ro l lover ;  (2 )  |ack  o f

subs tan t ia l  s ide  and roo f  s t ruc tu re  r rEy  reduce occupant  p ro tec t ion ;  (3 )

in te r i  o r  s t ruc tu re  and ins t rument  pane ls  nny  have shanp,  r ig id  non-

y ie ld ing  sur faces  and pro jec t ions ;  (4 )  in  add i t ion ,  the  o f f - road usage

of  th is  type  o f  veh ic le  may a lso  inc rease occupants '  exposure  to  c rash

and ro l  I  over  invo lvement .

In  v iew o f  these cons idera t ions ,  da ta  concern ing  cur ren t  u t i l i t y

v e h i c l e  c o l l i s i o n  a n d  o c c u p a n t  i n j u r y  e x p e r i e n c e  h a s  b e e n  c o 1  l e c t e d  a n d

ana lyzed to  assess  these prob lems,  and recommendat ions  have been

deve loped concern jng  means o f  improv ing  occupant  sa fe ty .

1 .2  Scope and 0b iec t i  ves

The purpose o f  th is  s tudy

i  nves t  i  ga t  i  on  i  n to  the  on-  road

poten t  i  a l  hazands to  occuPants

were  to :

was to  p rov ide  a  sy . , te rEt ' i c  in -depth

c r a s h  e x p e r i e n c e ,  i n j u r y  m e c h a n i s m s ,  a n d

o f  u t i l i t y  v e h i c l e s .  M a j o r  o b j e c t i v e s

(1 )  Desc r ibe  the  on - road  c rash  expe r ience ,  i nc lud jng  i nc idence  o r

r o l  l o v e r ,  f o n  u t i l i t y  v e h i c l e s i

'Based  on  po l i  ce - repo r ted  acc iden t  da ta  f rom Texas ,  Wash ing ton '  and
M i c h i g a n .
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I I NTROOUCT IOi{

1 .1  S ta tenent  o f  Prob lemr

The versa t i l  i t y  o f  u t i l . i t y  veh ic les  has  cons iderab ly  inc reased
t h e i r  p o p u l a r i t y  a n d  u s e  i n  r e c e n t  y e a r s ,  a s  a v a j l a b l e  p r o d u c t i o n  a n d
reg is t ra t ion  f igures  revea l .  For  example ,  be tween 1975 and 1977,  to ta l
u t i l i t y  veh jc le  reg is t ra t ions  inc reased 35  percent ,  f rom g3 l  ,05g to
I '125 '923.  In  compa. i  son ,  passenger  car  reg is t ra t ions  ' inc reased dur inq
the  sarne  pen iod  less  than seven percent .

Of ten  popu lar ly  iden t i f ied  as  , ,Jeeps , ' ,  a  u t i l i t y  veh ic le  as  de f ined
i n  t h i s  s t u d y  i s  a  m u l t i - p u r p o s e  v e h i c l e  u s u a l l y  d e s i g n e d  f o n  b o t h  o n _
road and o f f - road use.  Ut i l i t y  veh ic les  cons idered . i  n  th js  s tudv
inc luded var ious  mode ls  o f  the  l . l j l l ys  Jeepz ,  AMC JEEp3,  ro rd  Bronco,
In tennat iona l  Scout ,  Toyota  Land Cru iser ,  Chevro le t  B lazer ,  GMC J immy,
Dodge Ramcharger ,  P lymouth  Tra i l  Dus ter ,  and Vo lkswagen Th ing .

Sorne o f  the  smal le r  u t i l i t y  veh ic les  have evo lved d i rec t l y  f rom
o r i g i  n a l  m i l i t a r y  d e s i g n s .  A l i  u t i l i t y  v e h i c l e s  s h a r e  c e n t a i n  g e n e r a l
charac ter is t i cs  jn  cont ras t  to  convent iona l  veh ic )es ;  among these dre  a
re la t i ve ly  shor t  whee lbase,  h igher  center  o f  g rav i ty ,  s t i f fe r  suspens ion
sys tems,  and,  o f ten ,  four -whee l  d r ive .

D e s p i t e  t h e  j n c r e a s e d  c i v i l i a n  u s e  o f  t h e s e  u t i l i t y  v e h j c l e s ,  t h e i r
c iv j l jan  c rash  exper ience has  no t  p rev ious ly  been comprehens ive ly
eva lua ted-  Yet  p rev ious  s tud ies  o f  s im i la r  mi l i ta ry  veh ic les  have found
an ex t remely  h igh  inc idence o f  occupant  e jec t ion  in  bo th  co l l i s ions  and
ro l lover  c rashes .  Among po l  i ce- repor ted  c rashes  in  the  Un i ted  Sta tes .

1'  
Th i s  s tudy  was  conduc ted  under  s tandards  es tab l . i  shed  bv  The

Un ive rs i t y  o f  M ich igan  Med ica l  Cen te r  Cornmj t tee  to  Rev i  ew  G ian ts  fo r ^
C l i n i c a i  R e s e a r c h  a n d  I n v e s t i g a t i o n  I n v o l v i n g  H u m a n  B e i n g s ,  a n d
con fo rmed  to  gu ide l  j  nes  o f  t he  I  ns t i t u t i ona l  

-Gu jde  
to  Deoar tmen t  o f

H e a l t h ,  E d u c a t i o n ,  a n d  l , l e l f  a r e  p o l i c y  o n  p r o t e c t i o n  o f  H u m a n  S u b j e c t s .
The  resea rch  has  been  suppor ted  ma in l y  by  a  resea rch  g ran t  f rom ihe
Insu rance  Ins t i t u te  fo r  H ighway  Sa fe ty ,  l ^ /ash ing ton ,  0 lC .

2  P . i o .  t o  J  9 6 3 .

3 The word JEEP is
subs  id i  a ry  o f  Amer ican

the  reg is te red  t rademark  o f  Jeep Corpora t ion ,
Motors C o rpo rat i  on.
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L I S T  O FF I G U R E S

Ut  i  l  j  t y  Veh i  c l  es  and Years
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recogn ized  the  unsa fe  hand ! ing  cha rac te r i s t i cs  o f  t he  M l5 I  i eep '  dnd

p o . i  n t e d  o u t  t h a t  i t  w a s  D e p a r t m e n t  o f  D e f e n s e  p o l i c y  n o t  t o  s e l l  a n  j t e m

i f  i t  j s  cons ide red  unsa fe  fo r  a  non -m j  l i t a r y  use r .  They  no ted  tha t  t he

A r m y  h a d  r e q u i r e d  s p e c i a l  t r a i n i n g  o f  d r i v e r s ,  i n c l u d i n g  a  f i l m  t o

i l  l u s t n a t e  t h e  h a z a n d s  o f  u n s a f e  h a n d l i  n g .  T h e y  a  l s o  n o t e d  t h e  r o l  l o v e r

p ropens i t y  o f  t he  rea r  sw ing  ax le  assemb ly  desp i te  mod j  f i ca t i ons

( M 1 5 1 A 2 ) ,  a n d  t h e  a p p a r e n t  r o l i o v e r  p r o b l e m ,  j n v o l v i n g  a  r e c o r d  o f  7  ' 4 6 0

w o r l d - w i d e  t ' l l 5 l  i e e p  a c c i d e n t s  ( F Y 6 7  t h r o u g h  F Y 7 0 )  w i t h  1 3 8  f a t a l j t i e s '

0 f  t h o s e  7 , 4 6 0  a c c i d e n t s ,  2 , 2 0 1 ,  o r  r o u g h l y  3 0  p e r c e n t ,  w e r e  n o l l o v e r

acc jden ts .  The  fu l I  t ex t  o f  t h i s  NHTSA pos i t i on  pape l i s  p rov ' i  ded  i n

Aopend ix  A .  A t  p resen t  su rp lus  M l51  j eeps  mus t  be  rendered  unusab le  by

cu t t i ng  the  f rame and  suspens ions  be fo re  they  can  be  pu rchased  in  the

o p e n  m a r k e t .  D e s p i t e  t h j s  s o r n e  h a v e  b e e n  r e p a i r e d  a n d  a r e  j n  c i v i l i a n

use.

2 . 1  . 3  U t i l ' i  t Y  V e h j c l e s 6

Subsequent  to  l {o r ld  t ' l a r  I I  sa les  o f  mi l i ta ry  equ ipment  popu l  a r ized

t h e  , , J e e p "  a s  a  c i v i l i a n  u t i l i t y  v e h i c l e .  P o s t - w a n  c i v i l i a n  m o d e l s  w e r e

p r o d u c e d  b y  W i l l y s  ( t o  i 9 6 3 ) ,  K a  j s e r - l ' l i  l 1 y s  ( a f t e r  1 9 6 3 )  a n d  F o r d '  T h e

n a m e ' ' J e e p . ' b e c a m e a r e g i s t e r e d t r a d e m a r k o f } J i l l y s - 0 v e r l a n d i n 1 9 4 5 .

In  Apr i l  1953 the  name v{as  changed to  l " / i l  l ys  Motors  Inc ' ,  when the

c o m p a n y w a s t a k e n o v e r b y t h e H e n r y J ' K a i s e r l n d u s t r ' i a l i n t e r e s t s . I n

March  1963 i t  became Ka iser  Jeep Corpora t ion ,  un t j l  1970 rvhen the

cornpany became part of the American Hotors corporation (Vanderveen'

p .  6 2 ,  n . d .  ) .

I n J u n e 1 9 4 5 t ' l i l l y s p r o d u c e d t h e f i r s t c i v i l i a n J e e p s w h i c h w e r e

a c t u a l l y  d e m i  l i t a r i z e d  M B ' s .  B y  A u g u s t .  1 9 4 5  t h e  f i r s t  r e d e s i g n e d

"Un iversa l  Jeep"  n rode l  CJ-2A was ' i  n t roduced '  The s l igh t ly  mod i f ied

rpde l  CJ-3A was produced in  1950,  fo l lowed by  the  CJ-3B in  i953 '  In

1952 the  81  inch  whee lbase CJ-5  and 101 i  nch  v rhee lbase CJ-6  was

,
i
I

'!

?

i n  D o m e s t i c  U s e

*

i
i:

6 T h i s  s t u d y  p u r p o s e l y  e x c l u d e d  c e r t a i n  , , u t i l i t y  v e h i c l e s "  o f  l i m i t e d

proar . i ion-o t ' t ! r t l ' . i .  o i r t lg t , - i r . r ' - i t  i t ' 9 .H i l1vs  ieeps ter '  chevro le t

S u b u r b a n ,  e f , c . ,  a s  n o t  o . i i g ' . " n t r a l  t o  t h e  s c b p e  o f  t h i s  s t u d y '  T h e

t .n i . i " i ' a "p ic ied  in  f igure  2 .1 '3 -1  a re  representa t ive  o f '  bu t  no t

; ; ; i ; ; ; ; . - ; i ; - i n e  v e n i c i e s  i n c l u d e d  i n  t h e  s t u d v  p o p u l a t i o n '  s e c t i o n

i l i  o "ou ia . t 'u  p rec ise  de f in i t ion  o f  the  s tudy  popu la t ion '

.*
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i n t roduced  wh ich  fea tu red  a  new body  des ign  ( the  m i l i t a ry  coun te rpa r t s

were  the  M38A i  u t i l i t y  t ruck  and  f4170  ambu lance  t ruck  1 /4  ton  4x4 ) .

.  Amer i  can  14o tons  Corpo ra t i on  bough t  nanu fac tu r i ng  r i gh ts  to  the  Jeep  f rom

K a i s e r  l n d u s t r i e s  i n  1 9 7 0 .  F o l l o w r n g  t h i s  a c q u i s i t l o n ,  s u b s t a n t i a l  b o d y

s ty le  changes  were  made  jn  the  CJ -5  and  CJ -6  w i th  no  co r respond i  ng

c h a n g e  i n  m o d e l  d e s i g n a t i o n .  T h e  C J - 7  w a s  i n t r o d u c e d  i n  1 9 7 6 .

F i g u r e  2 . 1 . 3 - I  s h o r , ' s  t h e  u t i l i t y  v e h i c l e s  i n  d o m e s t i c  u s e  a n d

i l l us t ra tes  the i r  yea rs  o f  nanu fac tu re  and /o r  sa les  i n  t he  domes t i c

ma nket.

Cur ren t  domes t i c  manu fac tu re rs  j nc lude  AMC JEEP,  Chev ro le t  B laze r
( i n t r o d u c e d  i n  1 9 6 8 )  r n d  G M C  J i m m y  ( i n t r o d u c e d  i n  1 9 6 9 ) ,  F o r d  B r o n c o
( the  92  i nch  whee lbase  mode l  was  p roduced  f rom 1965  -  1968 ,  and  now

produced  in  a  104  i nch  whee lbase ) ,  I n te rna t i ona l  Scou t  ( i n t roduced  in

i 9 6 l ) ,  a n d  D o d g e  R a m c h a r g e r / P l y m o u t h  T r a j l  D u s t e r  ( i n t r o d u c e d  i n  1 9 7 3 ) .

F o r e j g n  c o m p e t i t o r s  i n c l u d e  t h e  B r i t i s h  L a n d  R o v e r  ( 1 9 4 9 )  a n d  t h e

" l a p a n e s e  T o y o t a  L a n d  C r u i s e r  ( 1 9 7 0 ) .  T h e  G e r m a n  V o l k s w a g e n  " T h i n g , "

.  i n t r o d u c e d  j n  1 9 7 3  a n d  1 9 7 4 ,  a n d  m a r { e d l y  d i f f e r e n t  i n  c o n s t r u c t i o n ,  i s

a l s o  c l a s s e d  a s  a  u t i l  i t y  v e h i c l e .

2 . 1 . 4 .  U t i l i t y  V e h i c l e s  i n  F o r e i g n  U s e

Al though th i ' s  s tudy  is  concerned rv i th  u t i l i t y  veh ic les  in  use  in
the  Un i ted  Sta tes ,  there  are  a  la rge  number .o f  four " -whee l -d r ive
mul t ipur :pese (u t i l  j t y . )  veh ic les  in 'use ' jn  o ther  par ls  o f  the  wor ; ld .

Ley land Aust ra l ia 's  I ,1 in i  Moke u t j l i t y  veh ic le  can be  conver ted  ' i  n to
a ,Gran Tur ismoke ' th rough convers ion  k i ts  mar te ted  t ,h rough dea lers .  Th ' i  s
k i t  (about  $2 ,500-Aust ra l ian) ,  a l lows the  Moke owner . to  res ty le  h is
veh ic , le  n ' i th  f iberg lass  pane ls ,  suede sheepsk in  upho l .s te ry  and carpe t ,
and ; two . r :o l l -bars .  The Moke;  des igned in  Eng land,  i s  manufac tured , i  n
Aust ra l  ia ,  and expor ted  wor l  dw jde  (Automot ' i  ve .  Ne4{s_  r .  May,  22 , ,1978) .

A n  I t a i i a h  u t f l i t y  v e h i c l e ,  t h e  M o a e t t j  M i d i m a x i  1 2 7 ,  F e a t u r e s
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UTILITY

EEP

BANTAM
M B
M C ,  M 3 8
MD,  M38A1
M'|51,  Al ,  A2
GE GPW
CJ-24
C J - 3 A
CJ-3B
cJ-s
CJ-5A
cJ-6
cJ-7

V W  T H I N G
BRONCO (92" B)
LAND CRUISER
LAND ROVER

BLAZER
JIMMY
RAMCHARGER
TRAILDUSTER
BRONCO (104 'wB)

*Cer ta in  fo re ign  veh ic l  es  may  s t i l l
bu t  a re  no  l onoer  fo r  sa le  i n  t he

be in  p roduc t ion
U . S .
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VEHICLES

s OUT
SCOUT
800
800A
8008
SCOUT l l
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veh ic le , '  des igned by : [ iq lT igc io ,Cov i  n i l ,  . i  s  fo i r r_whee l
a  tu rbo-cha i !ed  d iese l  en ! i  ne  .and symrnet r i ca l  s tee l
News, l ' .1ay 22 , 197B)

dr ive  and fea tures
Dooy (Automot ive_

. '

I n  1 9 7 9  t h e  l i g h t  w e i g h t  ( 7 1 5 i 1 9 )  C i t r o e n  M e h i r i  f r o n t _ w h e e l _ d r i  v e
u t i l i t y  v e h i c l e ,  p r o d u c e d  s i n c e  M a y _ ,  1 9 6 U ,  w a s  m o d i  f i e d  t o  a  4 - w h e e l _
d r i v e  u t i l i t y  v e h i c l e  ( A u t o n o t i v e  N e w s ,  J u n e  ? 5 ,  I g T g ) .

A  new Russ ian  u t !1 . i t r  veh ic re ;   r " ' i n l  969,  rs  four_whee) -dr ive ,
132 inches ' long;  and 'powered by  a  1 ,196-CC V_4 eng i  ne  (Autorno t ive  t , lews,N a y  ? 2 , 1 9 7 8 ) .

Annua l  mar te t  g rowth  o f  u t i l i t y  four_whee l  _dr r  ve  veh ic les  jn  Europecur ren tJy  ranges  f rom r5  t ,o  .2 .9  percen!  per  year .  An exceUent  rev iew o fa number of ut i  I  i . ty vehi cl  e. i  worl d_wi de wa(Ngyembel 27, ):?;B). 0rher current ri-,,1.j ffi:f: llrffffi#
t le  Aus t r ' iqn  p i t i lgaver  by  s teyr -Da imrer -puch,  Br - i t i sh  Leyrand Land Rover
j : t l ^ . : , : o t l .  d n d , R d n s e  R o v e r  ( s i n c e  1 9 i 0 ) ,  t h e  r r a l i d n  F i a t  C a m p a s n o t d ,
t h e .  R u s s i a n  f a o a  N i v a ,  t i r l  g m U o  f o u r _ w h e e i _ d r r  v e  w a g o n  h , . i t h  d  F i a t

. :nS]n fe j r ,  the  Sh 'ed ish  Vo lvb  Ldp lander ,  Rumanian  ARO_244,  the  por tuguese
'  u t ' { t r r - u n i a o ' N e t a l o  r 4 e c a n i c a  c o u r n i r ,  t h e  I t a l i a n  s o r e a d o ,  t h e  r r e n c r r
S temat  ye l t t ,_ .S ,9c j -e t {  S inpar  Renau l t  41  ,  and ACL Rodeo 4x4 v ih ic les .

The Japanese_ produce i ,numbe.  o f  u t i l  i t y  veh ic le  moOel i  inc t r_ iC. ing

l l : ^ t t : : "  
1 : ! : : : l ; ,q4" , .subaru  4x4 ,  Da ihd tsu  F-20  LV +x+ wason,  Suzur . i

.u  ry - , ,  _ lsuzu:un tcdb;  14 i tsub ish j  Jeep_type nr ,cde ls  (J_3R,  J_Z0Ci , { .a ;d
Toyota  Land Cru iser  Hard top  FJ40V.

.,,.,.ijt,I!i#a_q!_U!._y3uer"t it t..;1. ;::
'* 

-" 
-tt"uu.al--nT--yrl j_l. l ly vehicles are in produ-qtjon or oi;;;"; ' f6r the-  * . . - ' . ' : r  

v t r , , r u r e 5  d r e  1 n  p r o d u 9 t t O n  O r .  p i a n n e d  f O r  t n e

. l r f  
u , i : , r " .na suggei i  - the-d i recr ion of  furure abs igns. ;  ,  t  ' . :  '  '  , '  , - - r  

-

-  -  - : . : t : ) .  i  i { p r . o , { o .  _  n o ^ -  r  
. . ' i : .  . ' ' i . . .  '  . :.  , , s ,  ! cuE)_oEnz  In i t i a ted .p roduc t i on  i n  Feb rua ry ,  . tS lS f  

-on  
q  fo r r_

,  
, * . n "a ] ; .O . t  

rg .u t i  l i t y  veh j c - l e  W i * in  u ,  { xo lo re r .  Du r ing  i t s .devb lo i rmF^ t

:,{li.::if.l i !i o_" i 1s * * " t ed a s t h e,"... * r - u "-_--n, ; -. " ;;" ;' ir:;; ;;:", ;..
,  _r^: i : : l : ] . .  [ .1e.  

q1 
: ' : l  

t '  by Sreyr-Daimrer-puch or  Austr ia.  .  The,z40
:  +_*_ : r i ] :  powered 6y  a  2 .4  I i te r  four -cy l inder  d iese l  eng l fe ,  and f ras ,  a
'  y : .  .  .  : r \ r u r - L J r  r l l u e r  O t g s e l  e n g l l e ,  a n d  h a s .  a' - - b u i l t - ! n . n o h L b a r .  

S e v e r a l  g a s o l i n e  a n d  d i . - - ,  
"  . '  ' - ' : - - ' .  : , .

.  -  .  . . .  t , - : . . . : - . . ,1 ipa:. t ;  ;  
vo)\rr  r rrc dlr !  o lesel  engl Iqs.  4fe.of  fered-

:  : : 1  
F - . ; ' . ' : . i F " ? i  

-  - . . 1 - . l r , : : . ,  
: : : : - ;

;<, .*1.1fu i , ;? ' l  "  j  : i : i  : . t  -E: , . t . , :1 i i



a l  o n g

T i m e ,

A M C ' s  1 9 8 0  n o d e l  t a g ' l e  i s  t h e  o n l y  U . S .  m a n u f a c t u r e d  f o u r  w h e e l

d r i ve  (4 l , JD  )  passenger  ca r .  S tandard  equ ' i  pmen t  i s  repo r ted  to  i nc lude

258-c id  L -6  eng i  ne ,  t h ree  speed  au tomat i c  t ransmiss ion ,  au tomat i c  4 l 'D

sys tem,  power  s tee r ing ,  power  f ron t  d j sc  b rakes  and  rad ' i a l  t i r es '  l t

a v a i l a b l e  b o t h  i n  S t a n d a r d  a n d  L i m i t e d  v e r s i o n s  o f  t h e  t w o - d o o r  a n d

fou r -doo r  au tomob i  l e  and  fou r -doo r  s ta t i on  wagon  (Au tomot i ve  Neus ,

A u g u s t  2 7 ,  1 9 7 9 ;  A m e r i c a n  E a g l e ,  1 9 7 9 ;  L u n d ,  1 9 7 9 ) .  I t  a p p e a r s  t o  b e

iden t i ca l  t o  t he  AMC Concord  i n  des ign  and  op t i ons ,  excep t  t ha t  t he

E a g l e  i s  a  f o u r - w h e e l  d n i v e  v e r s i o n .  I t  i s  a n t i c i p a t e d  t h a t  t h e  A l ' l C

S o ' i  r i t  o f  l g B I  w i l l  a l s o  b e  a v a i l a b l e  i n  t w o -  a n d  f o u r - w h e e l  d r i v e

n n d e l s .

In  Eng land  the  Yak  Yeoman ,  des igned  and  deve loped  by  Manches te r

Garages (Motorcraft)  Ltd.  is going into product ion for export  to

deve lop jng  count r ies .  I t  has  a  whee ' l  base o f  109.2  inches  and fea tures

an au tomat ic  d i f fe ren t , ia l  lock  f i t ted  in to  the  rear  ax le ,  i  ns tead o f

four -whee l  -d r i  ve  (Automot ive  News,  May 7 '  1979) '

Bes ides  the  present  Toyota  Land Cru iser ,  the  Japanese nray  marke t

the  D i  ahatsu  Taf t  Gran,  "a  fou  r -wh ee l  -d  r i  ve  veh ic le  tha t  c lose ly

r e s e m b l e s  t h e  J e e p , "  i n  t h e  U n i t e d  S t a t e s  i n  t h e  e a r l y  1 9 8 0 ' s

(Automot ive  Ner . rs ,  March  20 ,  1978) .  The Taf t  Gnan has  a  whee lbase o f

7 9 . 5  i n c h e s .  I t  h a s  a  f l i p - d o w n  w i n d s h i e l d  a n d  i n t e g r a ' l  r o l l - b a r '  I t

i s  descr ibed as  s rna l le r  than the  Jeep.  Da jha tsu  eng ineers  a re  reponted

to  be  reduc ing  we igh t  (2 ,380 Ibs)  and increas ing  poe/er  ou tpu t  ( f rom the

T o y o t a  C o r o l l a  1 , 6 0 0 c c  f o u r - c y l i n d e r  e n g i n e  t o  a n  1 ' 8 0 0 c c  e n g i n e ) '

An  advanced four -whee l -d r i  ve  veh ic le  concept  by  Amer ican Motors

i n d i c a t e s  t h e  d i  r e c t i o n s  u t i l i t y  v e h i c l e s  n n y  t a k e  d u r i n g  t h e  n e x t

decade.  The 100- inch  whee lbase Jeeps ter  I I_  des ign  fea tures  ex tens ive

u s e  o f  l i g h t - w e i g h t  m a t e r j a l s ,  s o f t  f r o n t  a n d  r e a r  p a n e l s ,  a  b u i l t - i n

r o l l - b a r ,  f l a t  g l a s s  f o l d i n g  w i n d s h i e l d ,  a n d  a l u m i  n u m  o r  f i b e r g l a s s

detachab le  doors .  Bas ica l  l y  env i  s ioned as  a  two-seat  veh ic le ,  the

Jeepster  I I -  concept  wou ld  fea ture  two add i  t iona l  rennvab le  seats  in  the

rear  cargo  areas  as  requ ' i  red .  The roo f ,  o f  two-p iece  l igh t -we igh t

pane ls ,  cou ld  be  s to red  beh ind  the  f ron t  bucket  seats '  Power  wou ld  be

wi th  a  nu tnber  o f  body  types  (Autonot ive  Nev{s ,  Novenber  27 ,1978: '

D e c e m b e r  1 8 ,  1 9 7 8 ;  A u t o m o t i v e  N e w s ,  J a n u a r y  2 9 '  1 9 7 9 ) .

i
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f r om a  fou r -cy l i nde r  t u rbo  gaso l i ne  o r  d iese l  eng ine ,  and  body  s i ze

d i m e n s i o n s  w o u l d  b e  1 6 0  i  n c h e s  l o n g , 6 5  i  n c h e s  w i d e ,  a n d  6 0  i n c h e s  h i g h

( A u t o m o t j v e  N e v r s ,  J a n u a r y  1 ,  1 9 7 9 ) .  l n  1 9 8 0  t h e  A t ' 4 C  S p i r i t  w i l I  h a v e

fou r -whee l  d r i ve ,  j o in ing  the  A l ' lC  fou r -whee l  d r i ve  J t tP  and  Concord -

b a  s e d  E a g l e  ( D u n n e ,  1 9 7 9 )

Desc r jbed  as  an  "o f f - road  F ies ta , "  Fo rd  Mo to r  Conpany ' s  Tua reg  i s

ano the r  concep t . ca r  whose  i deas  [Ey  be ' i nco rpo ra ted  i n  p roduc t j on

u t  i  I  i  t y  , veh  i  c  l  es  0 f  t he  1980 ' s  (Skw i  ra ,  1979) .

By  fa r  t he  rnos t  expens i ve  u t i l i t y  veh i c le  des ign  i s  [ he  German  Sea

R a n g e r ,  d e s i g n e d  b y  L u i g i  C o l a n i ,  A n  a l l - t e r r a i n  v e h i c l e ,  i t  i s  m u c h

l a r g e r  t h a n  m s t - - 6 . i  m e t e r s  ( 2 0  f e e t )  i n  l e n g t h  a n d  4 , 0 0 0 k g  ( 8 , 8 0 0  l b s )

i n  w e i g h t .  E q u i p p e d  f o r  
' l o n g  

e x p e d i t i o n s ,  i t  c a r r i e s  f o u r  o c c u p a n i . s  ' i  n

bucke t  sea ts  and  has  a  sv , r i ve l  cha i r  moun ted  on  top .  To  da te  on l y  one

pro to type has  been bu i . l t ;  The pr ice  w i l l  be  about  $385,000,00 ,

depend i  ng  upon 'equ ipment  (Automot ive  News,  January  15 ,  1979) .

2 . 2  S t u d y  P o p u l  a t  i  o n

T h e  p o p u l a t i o n  o f  u t i l i t y  v e h i c l e s

cons' ists of the.vehic: le nEkes and mo'dels

Ut j i i t y  veh ic les  a re '  d  s ib -b lass  o f

veh ic les ,  e tc . .  ,

:
cons idered in  the  present  s tudy

I  i  s t e d  i n  T a b l e  2 . 2 - 1 .

the  more  genera l  g roup ing  o f

veh ic les  ca1 Ied  mul t i -pu} .pose passenger  veh ic les .  A  mul t i -purpose

passenger  ' veh ic le  
i s  des igned pn imar i  l y  to  car ry  passengers  bu t  i s

eas i l y  convented  to  o ther  r ion-passenger  car ry i  ng  uses .  Common veh ic le

types  under - th is  c td 'ss i f i ca t ion  jnc lude t iuck  based s ta t ion  wagons (G l4't

Suburban,  fo r ' -example) ,  ' j eep- type '  open veh ic les  (Toyota  Land Cru iser ,

t , , l i 11ys  Jeep,  e fc . ) ,  somei 'Vans ,  p ick -up  cars ,  spor t - recrea t iona l

they

reg i

The u t i l i t y  veh ic les  shot {n  in  Tab le  2 .2 -1  were  se lec ted  because

account  fo r  approx imate ly  95  percent  o f  the  u t i l j t y  veh ic les

s t e r e d  i n  t h e  U . S .  i n  r e c e n t  y e a r s .

/  Th .  Nut iona l  H igh i " ray  Tra f f i c ' sa fecy  Admin is t ra t i  on  (NHTSA)  de f ines' i jeep- type ,veh ic le " ,  as  a ; .1 ' four :whee l -d r ive ;  . rgenera l .  purpose au tomobj  le
capab le  o f  o f f ;h ighway opera t ion  tha t  has  a  whee lbase no t  more  than 110
inbhes,  ana. in i t  t ,as  i  jeOp- iype  io r i f i i u ra t i ' i j r i '  (Code 'o f  F 'edefa l ' : : i  '  I
Regu?at i ,ons ; , .49 .  Par t .533,4 . ,Rev j :sed .  0c tober : . ' - l ,  1977) .  . , .  . : t , :

' 1 8



T A B L E  2 . 2 - I

STUDY POPULATION
I

lii
! i

:

t.
, i '

l4ak e M ode 1
Type  o f  D r i  ve
( 2  o r  4  w h e e l  )

Chevro le t

Dodge

Ford

GMC

Interna t iona l

AMC

P lymouth

Toyota

vU

Bl  azer
B  I  a z e r  K l 0

Ramcharger
Ramcharger

B ron co
Bronco P i  ck -up
Bronco l . /a g on
Bronco R oads ter

J immy
J immy K1500,K1550
K 1500

S c o u t ,  S c o u t  I I
S c o u t ,  S c o u t  I I

C J 3 ,  C J 3 8  J E E P
D J 3 A  J E E P
C J 5 ,  C J 5 A  J E E P
D J 5  J E E P
CJ6,  CJ6A JEEP
DJ6 JTEP
CJ7 JEEP

l r a l  I  u  u s t e r
T r a i  l  D u s t e r

LanC Cru  i  ser

T h i  n 9

z
4

4

4
4
4
4

2
4
4

(
4

a

z
4
L

2
q

: '

Exc luded  f rom th t s  l i s t  we re  son re  veh ic les  such  as  the  Jeep

I ' l agoneer ,  wh ich  appears  to  be  a  fou r -whee l  d r i ve  ve rs ion  o f  a  t ruck -

based  s ta t i on  wagon ,  on ,  as  i n  t he  case  o f  t he  Land  Rover ,  Jeeps te r ,

K a i s e r  a n d / o r  } J i 1 1 y s ,  a r e  n o  l o n g e r  f o r  s a l e  o r  i n  p r o d u c t i o n  i n  t h e

Un  i  t ed  S ta tes .

d

ir
I
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A  g o o d  e x a m p l e  o f  t h e  p r o b l e m  i n  d e f i n j n g  a  u t i l i t y  v e h j c l e  j s

p resen ted  by  the  1980  AMC Eag1e .  Adve r t i sed  and  f l a rke ted  as  a  , , f ou r -

whee l  d l i  ve  au tomob i l e "  i n  t h ree  body  s t y les  { two -door  and  fou r -doo r

s e d a n s ,  a n d  a  f o u r - d o o r  s t a t i o n  w a o o n  v e r s i o n )  i t  i s  c l a s s i f i e r l  b y  i t s
m a n u f a c t u r e r  a s  a  m u l t i - p u r p o s e  ( u t i l i t y )  v e h i c l e  ( A m e r i c a n  I a g 1 e  s a l e s
b r o c h u r e ,  1 9 7 9 )  y e t  c l a s s i f i e d  a s  a  t r u c k  b y  t h e  g o v e r n m e n t  r e l a t i v e  t o
mee t ing  Federa l  f ue l  s ta rda rds  (pe rsona l  commun ica t i on ,  1979 ;  Au tomot i ve

- l _n -dus !_ l  r f ,  p .52 ,  1979) .  S im i  l a r ' l y  t he  fou r -whee l -d r i ve  Subaru ,  wh i l e
a l s o  m a r t e t e d  a s  a  p a s s e n g e r  c a r ,  i . s  a l s o  c l a s s t f i e d  a s  a  m u l t i - p u r D o s e
v e h  i  c l e .

2 . 3  U t i ' l  i t y  V e h i c l e  R e g i s t r d t i o n

D a t a  o b t a i n e d  f r o m  t h e  l { a t i o n a l  V e h i c l e  p o p u l a t i o n  p r o f j l e

(p roduced  by  R .  L .  Po ' l k  &  Company  f rom na t i ona l  mo to r  veh i c le
r e g i  s t r a t i o n  d a t a )  s h o v r  t h a t  i n  1 9 7 5  t h e r e  w e r e  8 3 1  , 0 5 8  u t i l i t y  v e h i c l e s
a n d  i 0 6 , 7 1 2 , 5 5 1 .  p a s s e n g e r  v e h j c l e s  r e g i s t e r e d .  T h j s  g j v e s  a  p e r c e n t a g e

o f  u t i l i t y  v e h i c l e s  t o  p a s s e n g e n  c a r s  o f  0 . 7 8  p e r c e n t ,  I n  1 9 7 6  t h e s e
f i  gu res  were  971  ,510  u t i  I  i  t y  veh ' i c l  es  and  109 ,675 ,855  passenger^

v e h i c l e s ,  f o r  d  p e r c e n t a g e  o f  0 : 8 9  p e r c e n t ,  a n d  i n  1 9 7 7 . 1 , 1 2 5 , 9 2 3

u t i l j t y  v e h i c l e s  a n d  1 1 4 , 1 1 3 , 0 0 0  p a s s e n g e r  c a r s ,  f o r  a  p e r c e n t a g e  o f
0 .99  pe rcen t .

U t i l i t y  veh i c les  a re  a  g rowtng  segn€n t  o f  t he  mo to r  veh i c le
p o p u i a t i o n ,  n o w  a c c o u n t i n g  f o r  a l m o s t  o n e  p e r c e n t  o f  a l I  v e h . i c l e s  0 n  t h e
r o a d .  F r o m  1 9 7 6  t o  1 9 7 7  t h e  u t i l i t y  v e h i c l e  g r o w t h  w a s  1 5 . 9  p e r c e n t ,

compared  to  passenger  ca rs '  g rowth  o f  4 .1  pe rcen t  f o r  t he  same pe r . i  od ,
Fo r  t he  t$ ro -yed r  pe r iod  o f  1975-7977 ,  u t i l j t y  veh i . . l es  had  a  g rowth  o f
35 .5  pe rcen t  compared  to  passenger  ca rs '  . r a te  o f  6 .9  pe rcen t ,

T a b l e  2 . 3 - 1  s h o v / s  t h e  n u m b e r  o f  u t i I i t y  v e h i c l e s  b y  m a k e  a n d
p e r c e n t  o f  t o t d l  f o r  e a c h  o f  t h e  t h r e e  y e a r s ,  1 9 7 5 ,  1 9 7 6 ,  a n d  1 9 i 7 .

P r o d u c t i o n  d a t a  f o r  t h e  1 9 7 8  m o d e l  y e a r .  a s  p r o v i d e d  i n  W a r d , s  . ' , _  
9

Agt Cqg!|yg_Le s &gg!,  shor that the top three 1978 modets were: Blazer
( 7 8 , 5 0 7 ) ; ' J E t P  C J - 5 ,  C J - 6 ,  C J - 7  ( 7 6 , 6 2 8 ) ;  a n d  B r o n c o  ( 6 9 , 1 2 0 ) .  F o r  t h e
1978  r , rode  l  yea r ,  AMC repo r ied  ' i qS ,Z tO  JEEpS were  so ld . , ,  and  I56 .000

. , 2 0


