








Even with the compact Tritec engine,
underhood packaging was a major
chall enga. Supercharger system adds
even more clutie r - and heal.

Fur mus t uf R50 develop­

ment, the Germans provided
financial support and left program

management and engineering df'Ci­
sions to the Bntish, say t'lIgUlt-'t'I'Swho

were on the program. when BJ\.IW finall y cu t

its losses and dumped Rover in 2000, it n'I.aiIll'd unly RGO.

The pro gram had l lln'ady been al.1i w for five years, and IlUUI,Y

more millions had been spf'nl f'lIgint-'t'ring anri l't"-t'ngint-'t'ring it
to hO(1I'>1 value and qual ity, and to 10Wl. 'f eost

Si,l.(n ilk ant n)!o;l had hl.~'11 pulh-dout of tJH' pnlAAUIl inonh-r
for Mlnl to ml.~ 't il'l retail nlNl hu·W'toS. J\.Iolit o fU ll.'Iuml work had

been done by the Bnush team at (WWf 'SGayden, U.K., engineer­

ing center; with input from 11 few sl'!l'(1. inh'r1opt'I'S (,<;1'1' "Mu lI m :<;

Mll rri e," ]I. 2;)).
With the Rover albatruss gone, B~lW switched its IIllUlage­

ment style and became much more hands-on on Mini, German
lU1..'t.'nts wen-heard frequently in Gayt lo n 's I'ngil\PI.'rinjol ciwll-s.

"There W1L,> not a lot of German sJlu kt'lI 011 prognuu manag e­

ment until UH' t 'IH I, ~ lIol l 'S olU' llf'() t'IlIoPIH~ 'f.

TI1l'BM W·J{owf tlt 'I ~ld,' lolaVI' Ihr- IIal i ' lI lali.'ll il' Bntish a' llIl­

IlU IUV. ' pn "S.'lI'II 'nty l lf f ll, '1 h ' 1II Il IW on tlu- .ld ~' ~'1 v,' r""~'l l l l< '

,JPlril 'S" Iin-, whk-h the' TIll ,tlla h'Lo.; slok l ~ 1 slm',' ( 'IIIIn 'hill's r-ru. [11

truth, IJll'n' was C'( ' I ~o.; ll h 'mhlo' I,!a'l 1111 11I ,lh Sllt,'S IIUlinlot 1 1 ~ ~ "1 ~ 1 ,

"They hllit (0( 1I1I.1ll1o f Ilu- I trll l l l\ld~"' ,~ says fUI " X' ~'HUV" fll uu

II Gerrnan supplier aholl l tJ ll' ll rils ,

"TIu' Gt'nHlUL'I Ihrnw lIlts (If Im 'l ll'y ld a I m l~;U ll , l 'l l!tillt 'l 'r it

h I lit, very r'otuplex, tl u-n ' lIll, 'r " VI'I)·tllll ly In n~hll.'l' n l!<t lit the

11th hour," n 'lorts lUI ('X-HOV"f lIllUI.
By bue 2(XX1, , 'nWIH~ 'N lUll lll l:Ul:lJo.:l '!'S flll lll both ('o lll lll Ulil'S

had OVI'f(O(JIl U' mclNl c,f Uu'if triruon tn ('n 'atl' a filu' pr oduc-t,

ClINl wa'l ('lllnilij,1 t)ll l of it, Iml Itrlll WIL'l still nlllllill jol way Ilt'hil ld

Sl'!wd ull' . SUllllli" I'SIIt'rlut llli fl,lt tl u- Wl'l dl'St pn-ssnn-,

~Wt' !l.:I.d 1.0b,' n 'SllIJl Lo.;ivt' to IlUUlY, 1I\,ulY late " lIgilu'I 'r1lllot

l.'haJij,1t..'S - OVt'f 2,(X)()ofUlt' lII - lh a t ClUlU' afu'r J{O\!I 'r G n lllp

was ~lliit up," rL'c ail.'lDavid Fosu'r, engillt'l'ring nmnag('f al !ntil'r

Automotive's Redditch plant whi ch su pplif'S tllf' Mini's cockpit
modulf' wld othf'r parts (.'Iff sidpoor p. 22),

Foster says certain parts wen' completf'ly ff'-SIJliJU'll. \\1tJI

the clock ticking and Pf{'Sl;lU"e building from Mwlich to n-ach

Job One, bltif'r had to skip prutol.ypt..'SlUld go tlin.'t.-1ly into hard
tooling fOf somf' production parts , Standard fo ur-wt'f' k tlU1\-

Munro's Magic

~
Uring 1996-97, distinctly

Americanvoices were
heardat theRover Group

engineering centeratGaydon,
U.K,The Midwesternaccents

belonged to experts fromMunro&
assoc. (W'tM'.munroassoc.coml, a Troy,

Mich.,based global consulting firm hired by
Roverto inject leanprincipals andcostdiscipline into

the R50 program.
Mini wasway overbudgetandrunning late- atypical scenario

for callingSandy Munro, the straight-shooting Design for Assem­
blylDesignfor Manufacturabilityguru.

HThey (Rover) were tryingto attackpiece cost,H recalls Munro.
"Piece cost is nota driver, Our stufffocuses onwhat'sahead."

Munro's "s nnt" is his l ean Design Workshop process, For the

Mini programthere were54workshops,eacha weeklong, Working
directly with R50 designers, engineers andsuppliers, Munro'steam
aimed at ensuring the lowestpart count, minimizing the number ot
productionoperations anddriving technical innovation through the
program. Andthey employed a '·OualrtyRepon Card" processthat
determinesme cost of qualityat the designslaga,

"Wfl bring evervone in flHch HrflH toqethar And thrashthrough the
problemto work it out," explainsworkshop leader MikeOakes. "On
Mini, we focused on dulivoring on cost andtiming while moUling all
luncucnnt spOCS, Surnuumua weloumtaltolllllt l:! dt:lsign solutionsto
meet the raqunements."

Munro·s iuvclvement wasonlypart01R50's cosVquality equation.
Oakes calculates theworkshops improved theprogram's IRR Inter­
nal rete of ratumlbyfivtl percent Bever tlnllllltlaring boss Nick
Stephensonpraisedthe inpllt as "mvaluabla" for gutting Mini into
productionwith highverce and quality, - LB

mUIl/uL'l we-n - , lOll" in two Wl ~'k.o.; or II ........

""nlllirljol "l lll'>1n ullts threw tJli.o.; JlIlIW'Jun into overtlrive;" IH'

say s, ~Abo, w,. went from d"luing wiUIa l'll>;Wll ll'r who was

I(K',dl~ 1 1 5 minutl."sdowll tJIt.' mad (HOvt'f) to o m' who's in
Munich. \\'f' II UUl: Igt.>O thi.<; prognUlI \\ithout sleep, ~

Achieving A Profitable Balance
TIl l." pmdul'tioll Mini 's impff'SSive blt.'nd of high content and

val ue was unly adtit'vt'l1aJk'r m udl \\Tdfl/olling U\'l'f what the car
should be wull'ffieath il'l dasskally mlKlem skin .

In the early going before the deal \\ith Chryslpr boss Bob

The Germans accuse the Brits of losing control of the RSO budget.
The Brits accuse the Gennans of engineering in complexity,

then ordering 11th-hour cost reductions.
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Chrysler's original2.0L
Neon angine strongly
infl uenced BMW s
engine designers for the
Mini motor.

2002 MIN I

Low-Cost Engine Co-Designed by Chrysler

Y
ou'd beforgiven forthinking the Mini's 1.6Lsobc engine looks likeit

wasyanked outof a Dodge Neon. That's because It wasco­

designed anddevelopedby BMW AGand theformer Chrysler

Corp. The projectbegan in 1995 asthe outgrowth of jointbenchmark­
ingexercises between the two eetomekers.Boltl companies needed
low cost, more frugal engines for futuremodels - Chrysler was

expanding Neon salesintoLatin America and Europe, andBMW had

justacquired Rover'sMini program.

Thus wasbornthe "Pentagon" engineprojectto co-develop a 16­

valve unitin both1.6Landcesnokec 1.4Lversions. Theengine is pro­

duced at a $500 millionplantin Campo Largo,Brazil, aspartof a 5G-SO
jointventure called Tritec MotorsLtdA. The dealwas inked between

Chrysler andBMW at the 1996 Paris autoshow,

Thethen-new 2.0lNeonengine wasoneoftheindustry's lowest

costpowerplants, anditstrongly influenced the Mini engine's basic

architecture, low costlow friction, highdurability andexcellentpack­

ageefficiency were me main dllsignbogeys. The MIni'S My engine

compartment and mecar'sfrontal crashrequirements dictated ultra­

compact dimensions - just17x22 x26 inches tullydressed. The small

size wasmade possible bymany/actors,Bore/stroke uenensons are
nmm x85.8mm The camshaft is chain driven andthoGorotor.tvpe oil
pump is inteqrated intothelront tlO1Ing coverThe nnnre frontIICCI!SSO­

rydnvlli sattached dllllCtlyto thecylinder block.Mass issecnuced for

cost WIth aIIruylion blocklind cast-non cruukshliH.

TIll! small,closuly-SPllcudcylilldur berusruquilud buhl

pAckaging ot ttw vnwulfain,IndlVldulIl lnlllkll ond

exhaust rocker shaftsereetlllllpnd intoplaceusing

thecemshee caps.The valvesarespillyed111842·

deqree included angle andthellxhaust heads

measure only 23.2111111 - akeyto reducing

knock sensitivity and speedingcatalyst light

off. Portgeometry andairflOlN data came

fromChrysle(s 2.OL North American Touring

Car rece engine.

Thefruitsofthatwork,combined with a

high10.6:1 compression ratioonthe non-super­

charged version, give theMini engine superb

combustion stability and brake-specific fuelcon­

surrpnon. Accordingto a 2001SAEpaperby

Alejandro Regueiro, the 115-hp engine

(163hp with Roots-typeEaton blowell meets

LEV emissionswithoutEGR andwithonly

oneI ,23L catalyst The UlfV package does

not require aclose-coupled catalyst

Production beganin 1999 and bothBMW andOaimlerChrysler

remain committed to theTritec venture. ButBMW executives indicate

that future Mini engines maycome fromthe company's new engine

plantatHams Hall,England. - LB

._----- -- - - - - - - - - - - - - - - - - - - -

Eaton to es t ablish the Tntec joint venture, BMWand Rover had

both pit ched their o wn ellgi llt-' proposals for \tilli. Some includ­

ed Scy linder uni ts conceived by B\f\\~s motorcycle gro up.

NWI\l'lUlL<; body urchnccunes and manufacrurtng processes

were brought forw ard. One was an aluminum spaceframe.

Another used a steel subfrarne with plasti c fenders and alu ­

m inum decklid , tailgate and doors. Sti Uanother was based on

BMW"s low-volume Zl roadstr-r orthc early IHIIOs.lt featu rt'tl an

aluminum monocoquo with plastic body panels, pt~-.;ihly

attached wlth adhesives. :-;011" orthese proposals would have
helped deliver a high-value product.

Al<;Q developed was a trick mod ular roof syst e m. which mcor­

poratcd a clever luggage rack.
Lookingbaek, Br-.1Wel IWIlPt'wd l'{lSt inlo Min i where il mad"

the nHl!'ot impac t Oil lJlt' car's tlymu nic performance. True to the

BMWse hool of hOl ly eorl'llnu1jon, the Mini's bo dy-in-white has
over a,HtXl !'ol lllt wt'ld'l - lUI O\~'mJlHll( l: U\('t· for uus stzo car. TI lt'

extra wellL<; will {'{lSI but 1·1~ "U t· a slm'I'r srructun-- a r-laimed

2-1.fllMl r-;l1l/dq:n'{' i ll tHrsi oll.

11ud ''l W IIt' n'I' I I' nu ti l' riftil llJliIl l I IM W's beuclnuark ;h"it'ritOS

mHI i'lolll' n ',lo;lln til(' Mini ("( 1I 111l'r fl~ 'ls haUIt'!'ohip-!>Iolid OVI 'I'

n 1l1.II,h 1 ~ 1\'( 'll ll ' I I I , .uul S1 11 li rts thn l1 l~I I 'l ll1ll'rs likt, a shJt r-a r;
'llu' 7rHJt h' i.., , UI t'XIII'I~"iw 1!t"SiWI, but.liketlu-Mini's Iiullt SlL...

1It'll...ion it'l nll'it L... I ,11).;11 hy Il'Il'(lfst l~'1 fahrk:d('{1/II l'llltlt 'rs, I'athl 'r

u UIII J,ril 1'y :111 unintuu rluII IUIVI' litth' l li n ~1 l 'l l<;! l JIIll 'r v nh H'. nil '

Jll1 vjl ~u , tll lHt ' Ih lo ~ ' I·rl).tin,' i.~ l;l( I, ,,,,,,, I'XI" 'n"iw than ,uJY!J.irlJ.C

Ili li ll hy IIMW, ' '\11 '1 1with it'! Inll l'l-AIJ;ulti l ' s1li l "liJ~ 11lS!X

(An;l1.vsl.'i "XIM ~ 1 Jl~lW to I 'Xllil 'nll ' itNl'l f fn ,m dlt ,
'nih ~ ' vl'rll un '1Il 11 1l'\II'nlually ."Itll lrt , · Mil d1)lIW­

1'1],I,lllts from its llall ~'i Hall, I I.1\., 11l:1l11),

Tlu- C\~I' from Z~' i., 1'llSIJy,:L'i i... doing

tJlL"ill" S:'" in Brili...h IltHIIlIL'i, nufu-r lhan

EllnlS. OlTSI'ltj ng IJli" i'i Mini's !Oil percent

stl't,1body undgrey-uun ey!ill(lt'r bkx-k. A nd

tlH' (,llIS' whizt~Ulg dt't1nmie ft',UurI-Sart ' tIlL"i­

r-ally gravyfor IIMW in terms oftht' ('osflpmfit
equarion. Mol\t,y sl lt'lll on Mini's high (Iwlii ty

hltt 'l im 111111l'ri.aL" i" mol\t 'y well spent.

Will M in i M ake Money7
"(hil' r 1111' lift> cydl" t>VI'1I UW firs t g(·I\t·n uiol\ ofthi<; car ....il1

I ll ' pm fi IOlh ll '," Jlmmi<;t"l! fa(101y boss llr. lit'rtx ·rt Diess,durin~

iIll AI \i...it to tJlt' Co wlt·y pl:mtl:L'if SlUlUll l'r.

"t'o qu, -stjoll tJlt'y'UllIakp mOlwy, " V"11 on the plain,Jane vel"

SiOIl," a....";{·ns [('an desi!tl1 cOl1sulumt Sandy Munro.

"TIleltigh content lll(J(f"Lo;;, and w hat's to m ille, should bring

profitability," says CS:\t forecastf'r Mark Fulthrollf>_

With its IUU(ll.K' fv.:(\ platfonll that 's not slwred by allYR~fW,

ami a n'pla"elllelil lIol exl x't1.l't1unW thin l-qwU1t"r 2006, Ihp lit­

tl e Brit wi th the smil l'y fael' has a fl' w years to prove tJurtsmaJl

C~'Ul Ix~ profitable . •
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