
,-. 

El-ae.tronie SUb~IYlltems, are baillg de
velbpe~ for heAVY duty trucks. HoWever, 
these I!lub-.yateftlta an being developed ai 
ilidividU41 entitiel i.e. . information. 
lIiOnitod,l\I t r~cOrding. control syateml 
etc.. Thia peper identiff.ep the ,'.current. 
near te~. and lona ranB~, ayste= 
rsq~irament' and 8UItC~ts ideas for a 
fully inte&~~ted !ruc~, ~for=atioD 6Pd 
~Jttrol §ystem (rlAcs), aimed. "t al\ o~erly 
.pproach to • vehicle electronic 9y~teM 
fol' heavy duty truek,.' 

TODAY'S COHHIRCIAL VERICLE operators sre t 
like most iuchultrie., 8~perienci'q lu'~ 

. profiteblt!: eost-reveaUB' relatlbllibip'a. 
Many inQustd.BS hav~ dellottt.lt:rated $itaifi
caut COBt I'edu~~ion and '&!lore effe~t~ve 
cost coptrol th~aUlh the uae of con&empa
ra~y alactrpnicu. ~ch ~1.ct~o~ic8 ai~ 
embodied in eitnar .obpisticAtcd data pro~ 
ce.eeing 8yatema find/or u,ed fo:t'.baaic 
pToduct eananesment. The c~rcial vehi
elf! QP&l:"atar' need uot bill an ~~eptio~ t:o 
thL. technololieal tTond an~ haa avail~ble 
ellctrQldc sy'talls technolosy which will 
permit reduc~d operatiqa COlt py: 

• opti~i~lns aleat utili~etioD' 
• impt'ovtng pl'od,tictivity , 
• reducing'operating cost 

Slectt;oraie lI'yI:I.t.~IDS ~[Jtering th~ market 
tada), have li,QiiicaQt: PQten~id to 1m
pro"e t!u~ co.t-nWDue' ralatiolUlhip fOI:" a 
"ide:: rstlge of c.ommercial vehicle. oper
.ton. thQ ilitToduction' of elec:t"niC:1 to 

.. "llUTllben in pOTentbelle. dasigdata 
rAfa~nceB at the end of tb~ papsr. 

831775 

Fully Integrated TNCk 
I . .' ", 

Information and Con'trot 
Systems (TIACS) , 

Trevor, O. Jones 
, . TAW Transportation Bectrtcat & 

Elsctronlca Operations 
, Solon. 011 

Wallace K. Tsuha 
Tranapcrtallon EJ~lcs Olvlslon. 

TRW Inc. 
FIII'm1l1gtcn Hills. MI 

'c;(1IIIIIerci'al VQhid.1iI iQ .1'1, phnel C,1f iu 
life includioli lilaitufactul'inl in the basie 
produ~~' ()~ ., iii part of neat operetionl 
iljl no' longer a debate gf "i.fll bl.lt 'f'bC,1~ 
fait U it will happen. The au'lier Get 
b8~kB eltp8:ri.Einced .1Iith electrortic .kid 
cQutrolG ill tha ea.t"iy' 70' a ere no~ behit1d 
,~& with the ind"'8t~y IIIOvil'lg' fat'warci "i~ 
CD.-;I; effective and rdiabh 'electronic 
product-a. J;t, la, inc1J1IbaDt ",pon the. clGc
t'ronic dcaisner to con dC\.u I Co pi'ovide 
products and sen-ices wbich enhance th'. 
()vllIl'all II!!Iffiete'Q~Y of tile' cOIDIIIerc:ht' vehi-
~le ope:ator t

• fleet. " 
It itt to be t'c:co&ni~.d tn.t tha Gom

mercial . vebic.le' 811.1lWll produ~tio~ 00 Ii 

worldwide baail' is 8R1&11 compared to ps.., ... 
• e. ... er ~ar production. 'NoDII!I-th.~leSl. it 
doss provide the opportunity to apply cer
tain I:lBCtroni~ ,systt!IIUIi at :eompetiti~e 
coats with impre8sively ahQtt pay-back 
pa:d,ooa. Electronic suppl ie~8 with _Iound' 
ayate.s skills h4~B recognized the need 
aDd have I!!I tartcd to Illpply a X'4nae" of iai ... 

. po~taut c:,~fIt' effective products to the 
t~ucking ~nduBtry. 

Thh treqc! hall been ~re:.ted by a 
variety of fo.-css incll,1.din& U the truck 
operators 'lU!ed to Dpd.l'ld~e t.he use of b,,
man 'nul ltbyoical reSali~e. .hicb lead, to 
gt'Aate~ 'demiftdfl for cost .aV'iul, and effi
eienGY imp~ovin£ optioDI. 2) Ggvermpeut 
,resul.at ions 011 .'~oill: and e''Kl\4llllt emi.rn LOtls 

bec~~or~' etrinaent each yea~; ~quiring 
eqgiDee ,to r\6t\ .t paait efficiellcy .e.t an 
'dQI. 'J) A8 more optiooal f:qui~nt i •. 

, 'made, 'sv4ilable.' 'by ,q:uck m.nuhc.tl.lrers,· 
th~~e is leal apace a~.il.ble for eEisting 
and additional ft.atl.ln: •• ' 4) iapidly ex-· 
p8Ddins t@chnoloSYt in the field of .dcrow 

pro~Guol'a. ha. pe~mitted tbe iQ~rodu~tion 
of l'eLadv.ly emdl.,r unit. whh . inc-reGU
insl) larger eapacitLaa. 5) The trend to
~a~d, micrOpl'~Ce8.~r based multiplex ~il'inl 

Ql48·7191I83J1,1U1·177&$02,SO 
CopVrlght 1983 CooIIIV Df AUkI.noU ... in,lnaars. hie. 
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ayatala to rdieve &lpa~B p~gble.11IJ a~d im
prove ~eli.bility. 

She. the first p8ueDg8~ e,n'l all1i .... 
~l'oprocB,.80r .pplicatio~ to III vehicle iJl 
1977 (1)" the numb.r of, ,lIic topl."OC8UOr 
controlle.d fl,luctioD8 baa ipc~esaed, to 
thirty '(ri.lu~e 1). 'lbia t'read' QveJ; the 
paat dacadCli ia &xpeet.d to be expcarienced 
by the true1r; indl,lst'ty duri.ng 'the blhnC!~ 
of tbis deeade. Th~ peed for electronicG 
to withat4ru1 marA barsh eDvirOfUaeJitti and 
to damGDstrate po'ittv~ Gost ~ffe~tivene$e 
~ill raBult 1B • eomevn.t slo~ar 't~ck in
tToductioD then tbat ,uc~ri.C\c.d' with pas
II e'ORG r carl. 

III 81mII\TAltfllUh, t:O.fOIlT. CONYBNIINI:5 

DllW,nH,IIIINf PIIIN&L 

nn 

Fig. 1 -' "iel'(lp~OCBBtIIO~ eont~ol1Bd func:-
,ti.ona ilL paneq&~t:' carl. Thue are not 

necesurily individu~l processors ~ ,~5 one 
miGroprOCea8or could co .. tr~l .ultiple 
functions (Z). *Mic~oe~p~ter COD trolled 
f~~ctionl for t~e 1982 model 1&ar are 
li.t~d ia'Table 1. 

CUllltlff COMMERCIAL VEltICLi E~CTIlONIC 
8Y8TFJ-fS 

SPIED COlttAOL - Blech'Ollic 8y.t~1II1i1 

thet ~oL'\trol truck ro.d .pecd. al1ft~ne 
Ipaed, IU\cl P'rO speed., have Maa int;~Qdu~&d 
and 8r~ in PToQuctiol;l. ,"In one example: 
(Pi,. 2) • a .olenoid. "a1.ve 'eon~roll f"el 
pressure to the injectora for aC~Yrate 
.peed cont1:o1. " A vehiele speed lIenaar and 
&n e.ngino spoed lIen8Gr tr.naml.t 8pee4 datA 
to the eleencmie' coattOl unit (rig. 3) 
(3). Thillll '",nit eo~trgll ~witb ex~re"e ac
c.Ul'ac.)". fUP«:.tigull lJucb 8.; cruise C01\trol. 
variable BDSiD8 ap8sd. lovel'aias. to:tque 
li~ltinl •• ~ ~D~d .peed governinB. 

WRIGHT CONtROL' ~ !uropcan count~i~$ 

"ave Ol" are pr~po.inc lecifllBtion Uapoeiag 
•• V&:t~ pBoalties for .Hoe.ding •• tabli.ha4, 
axle and v~bicla weight lavi. Ogp.e-

,quil:otl'y1the need baa nisell co mUIu.re 
.xl. lad, ano to del'ive the payload Ilf 
e~~i.l vlhielBs which lead to the 
da~lopment of ~l.etrQD!c aalf-weiabips 
sYlte .. ". Sea.SDf'B liluitBbly plac:ad OD the 
vebi~b axle 1IU!:a~nue the 10&4 1 and an on
board ml~rOPl'o~1B8801' provide.1 readouts Df 
aron veh'ic:le payload as well ., individ
ual. axle ,lO(lda (liS-' 4). A' &elf-weighing 
,~,~tem aff6ctiv&ly aati.fiei th~ often 
tg"fl~ctins ~~qui~ement8 ofho14inK the 
load below, the leEal daXimum 8ftd yet main
taiaiug the" loadclo$e ,to the lLlIit for 
efficient truc~ oper.tioD (4). ' 

EitGUi£ CDttlRDL 

Eleelrotlte Spark. T1m'ng , ' utlaust S.5 R~t i t'(U lit \ on', (t-tnur, tlO$ed Loo~ Carburetor COntrol 
Idle Spaid COntrol (K1cklr) SeCgndary A1t'COntrDI Clnn15ter Purye " 
Open laap Thrott'e body Il\Jc,t I OR Idle Speed Ccnt~l (Linear) tarl! ruel,EYaPQrattDn 
Elhaust Gil ~clrculatton (On/Off) Open loa~ POTt fuel Injection (Vane MAFJ Closed loop fort F~el Injectia~ (Vane MAf) 
JI\-L 1ne Dh91105t1t:5 Stthl ttJtmrunitattonl , CMli5e Control 
Modulated D15pl.c~e~t C~oced lo~Cont1nUDU$ flO~ 181 Electric Fa~ Control 
Spirt Knock Control (lurb~) , (Vortlx F) . 

" 
Air. C.llAtCh (;(Jr'ltl"ol 

.Closed l~o~ Port Fuel InJetttDO Clased Loop Port fuel Inje~tiQ" EarlY Fuel Ey.pa~lt~~r'I 
(Ve~t\lri Hot Wi" MArl (~Dt. Wire HMJ Closed looP l~rottle ~ lnject1an 

TRA~HrsSION CONTJlOL ' 

TarQue COnNCttef Cluteh 4 Speed A\jtamattc' 'lilith OlD atld TCe ~~'ft SthaduJe Slle~~1Qn . 
EHlERtAlnMEttT. COMFORT. CONVEMl~E 

, 

(lettron1C~lly Tuned AM/FM/OB R,dio [lectron1c: cl1mlu Control Trip(:~ut'r 
with ClOCk Mellor)' Snt L~nd Nav1gat1on (W/~l) 

IfalRUMfNl PANEL 

Gn PhCMY"ge IP Spec~. F'uel. aM Vacuum lllbe flDuf'(!$CI!.r)t lP lIlCPlQI'MUr 
£ngfnq Dah 

TQble t - MierQCOUiopute.r c:ontI'o'lbd, functiofls for 1982 p4ual\3er car.. l:i..t.cl by Area 
conuoUed (2) 
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¥is- 2 - Blectronic c~uiae 'and _peed ~ontTol ~QmpODant. (TaW 8TECtM Sy.te~)(3) 

L.:...:~-i-r ........... --a....,-----------~----l 
, I 

ellu.IIIATI~ I 
1II00UU I 

~OWD 
IlUHuee 
~ 

fit .. ....., 
aUPPII(I&_ 

C::~CIJ~" 

I 
f 
I 
I 
I 
I 
I 
I 

I 
I 
I 

'1 
I 

DII....... I 
~ON'f"OL liN"!. ' . .' J 

L---COIITAQ,- ICVOISU! _-~-_____ ....;... ___ '"'-__ 

Pi,. ] - Blect~onic; Contl'ol Jiodu~. and Byatalll Schematic. 

3 
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ria. 4 - Self-weighing IiIy.,tem dilplaya arE! ,.ouutea LA the tJ'Q.~k 
pl'oviditJ& dolaital rBiIld.Du~lf of axle' bo~'ia •• aud ~yload. weights. 
loc:.sted O~ tllie app~op%iatG BJI:lefJ I)f t~e trailel" .nd thQ. tJ:'eetoi 

cab I (on tne left) 
StiaiD 'BeD.IOr'1 are 

(Eight) (Taij Loadax 
SystelDo)(4) 

'l1t.IP MCOlWEB.5' - An electronic. trip 
~~~ord8~ ~uch as the UQit shown iu Pi,. s. 
11'a rroduct u&ed tD keep a log O~ the ve
hi~b rJ ectivity. . nate .u.ch 48 eDgine. 
speed and va .... icl~ &~6d a1.'8 "l:'acCJrdt!ld RQd 

can be ~roducBd as bhtogl"Bms (Fl.,. 6) st 
tbe .... elu.tle te~i.aa1. to ahoy the IaOUDt 

Bnd. PCt'CCflt of titna .,fVAhicla 'O'pllllration 

lIW' IWP'OIn' ~~ ~CW1 ~~IIII~-m f 

under different conditio'P~ (idle. Oye.'f SS 
KPH, 'at 80veraed llfM, etc.). '11le ~eeol'del' 
pr;ovide8 a lII.ana of ~~viewinB tbe oper';" 
~to~', a drivins profile Qnd pl!rqit B the. 
fleet opeJ:ator to optimi~e vehic:.l. utili.
~atioD and BcheduliD8. 

- nu, .,W\;ntIlT •• ~g .. 
~a 1IIttzR.S ....... H ftllVJW ~ MlltK-olg-m 
.~ -.. ~11t ~.,.... 3ftI.iIo TIlT .... fIw;J 1M .. ~r 

~ 
~,n-c CI'n'."4lI'I'I[ HI' fIfIDt 71:» 1GT~ HlUid 

Iioo: 
VOl I IfII. IQIIII IWDI 'A .... .r, HI4UOIH fIIIWo -.. Oh.~· ~ I'"~ ~ 

III .. 
I: ~~'m4' l 

---.~ _0: ~ l 
II· ""'.,... J; ,." at .... 11111 »-tIt' ~ .J~ po I 'allit. .. .-~ 

•• I 
Dr~ 

, 
.... .. t- 1ft I I I I , , J I t Iltlll .. "'" • [ 

'In TtfDJ .. ... MO-l"" 'a: Dnl I'll , I " I I t .. .. ~ ~ 
'ID~ :"M - .-& un-un ][ .IDa II" I I , t I t .. .a J; I: - ... U.II.1~* llle , 'ID~ ... , i I I I & flit-. 'OfT! .. - I • gl'''~ .. * 

, ..... ,," I ~IIOI .... 'Iita 1111, ,I • , t .. - I: I: POI - - t4tt-16l1 ~ Ila~ 410, ' , 01H- I I ~ I: DHO 
II IIa 

;t 1 .. .. J.U1-IMtI'J: III', ,10' "" tlii! Dn. I 
" 

I I 

." - :t 1 .. ... 'IU-UIH ]I tlill U.~ DII. I otU 4nl!l I tl~ 

n - I: 

~~ 13» i ~ lIP ~~~·"I~ I till Ut6 01*': un t "I~' .. - % - .. ... 'Ut-''" I: •• 011 UL. Onl UNt, I"~ .I~n. I: 01;'& 

I" - - ~ ! 
ILIII .. .. ~ .. ~~ alq .... .ttl I Itn I , r: tni .. .... - Z I: .. .. .. iPllI·IIIIID 1; Dtll'l 01" .. till , ~Ul .,U I X' UI~ 

A ... - r I: .. - ... lBIII·JIIIID J; ua DU", III .. ~ I , I I: fln~, .. .. - I r: .. - - '.I •• to, J: UQ oln 'DIU IIQ I I I 1; !lLlD - .. - J; r - n - .. I~I-aat I: fit .. IIDJI • .. 01 • I I • II ... - ""'" .. .. - ,I t - ... - - ... DDl1JDI J: IUL t I I t I j ,I OtU 
III 1M -' "'" - ):' r 

llUI+ I , t , I • • I i .. 
-tiO .. - I ilQ ,It, ..... I ' "I'" J; 11 
~ .am VIII "" IlIA ' CIILIIK 86I1"III'T 10' ..... ntllM, Z In' IUIIlI.LIJl:IIII IlIIAI al," tn, IUt UIDS II", I: 11" 

~. 
A III. .. 1M •• . ... a. III. 

ril' 6 - l'I:'int"'"OUt frr;Jlll a truclt ~rip reCOf'4I1r. The l~f.;, pBgeia a bietogramincUcllIting 
t .... e perC:(!D1: of t{u)e ,th~ vebie \e 'pent ill each dt:'ivinl alQde (61 idle ~ 64% cr1Iial!l t etc.) j 
the riKht Pl"iDt-out indicates total time in each tpD band .~d cac.n qJh band 
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ria. S - Tril' af\d crad le . 
('Itt'" Rac.o-rde ) 

THROlTLE . 
SENSOR 

.Ii!J,iJbi 

. .. ,. .. 
El£CmO-HVOAAUllC 

V/Id...'If. BOOY 

TItANSMISSlOM CONTHQL - Elec cronic; con'" 
.t.rOl of . the t-ranlmiaaitJll all!Jw8 for 
. 11PprQ"IaJneDt&' in both Nrnu4L and lIutomatic 
tl'sAsmisaions <S). In IIIIInual oIpplicat
i9UC" the driver O1aou811)' chang@a 
.butthe clt.itc:biuB is perfonued 
autOlUltically . in the system IlhDVn. in Pie. 
'J. ·'1'bia aUO\f3 ft)'r shift inB 
thr-oughout the teat' range and, drivelbUity 

by ttle ahilt 
tranliltiontime. With. 8utcmstie tran,
lQiniDDS t eiaetronic1, lIakG prQ-
8t'111! aelectabls abiftinlt which a1104l11 the 

,operatQr to .elect • pto,ram euited to th8 
lon (ma"iml.lll'. power 

optiuaum fuel eCDnoMy. etc) .. ·In addition. 
imp:ruved driv.abi lit'y and life it 

, 
DIAGHOST'ICS - Mechanical 'CIIethod., of 

and duty 
not allP,licable .tor today' Ii .elc:c:tc-oRic; 

co.pouent eyetema; fortunately, 
e'tec.trottic: and dla,gno.tica 
technology, haa kept pilce wit" .the ",.pidly 
adveacin8 .. tl'lu;:k electronic tech
no logy. For il mechanic can c::hef;k 
Ollt a vehic:la' 8 cruile and speed control 

CTRONIC 
CONTROL 
MODULE 

SHIFT 

... .-
OUTPUT SPEED 

SENSOA 

Pie. 7 - tt""ck inatllUat (en for a r;.oQlputeC' aided includes: a 
eOllt1;'ol unit t an valve body I " abUe.elector- I a eliaital d i.eplay unit 
and selected' ICnSel'S 'llieuel ALlhon .. GHC)(S) 
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