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The purpose of J. tmbocnaq;ef is to m cd<c lIse of t he large 2.mo unt of enc q ;y c a rri (: d 

away by c>: I;zJust gas. Thi s c:ncl"f,)', readily availab le when a n e ngine is under load 

and c:xliaust flow high, is used t o fo rce a higher vol ume of a ir t h rough t he e ng ine , 

incrC:(lsi ng its df cct i vc . dispLxeme.nt. Thus tu rbocharging dd : vers extr a power 

f rom (~r l cngine in thr: middle and high rp m ranges. 

The bcne:ra l a Uv2ntages of this a r e obvious: a given amount of power can b~ 

c;.:tra.ctcd from Cl rcJiJtivc: ly sillall, li ght engine. When extra power isn't [I c-::: cied, the 

C!I\; i; H~ ('<ill be run economically at relativelv 10\1: rpm. 
1..) • ~ 

:J eq> 2n's motorcycle iC\ctor ies haye app li ed t udJocharging in differe nt ways --- fro m 

simple: to ultr a-·com j)lcx -- with mixed results. Two makers place tu rbc;s behind 

thei r in ·· )jrlc Fou t" C:[1;;111(;S) which makes ro uting of t he exhaust pipes rcJa.t ivcd y e as ), 

but i ncn~ascs respon se t i lrlc b·:::;ctlllst; th~ t Ul-bo is far fro m ex ha us t ports . fH10 thcr 

cO!! ;p; ·r IY p!aec:s the turbo n C(3 f t he exh'3l'st po r ts of i ts V-Twin but hj~h in the 

:iriilr!(~J v/hi e)) contr ibutes to an already l1igh eenter of grav ity. 

10 C(llliLid 'r tud).) l.3g, SOf)W lflc.kcrs use r eed ini2ke valves to bypas:; the t uri)() until 

boos t P!·css ure SlIfp2sses allflospherie [XCS5'.IrC. The inten t ion is to let the cnGin2s 

[ un cfficic:nUy \'.'ithout boost) but beciluse of rehtivc!y Jaw comp:c~;sjcli ;'at ios 

powcr Oerl pLlt is sq ll less then i t wou ld be with non .. tu rbocha'Gcci engines. 



1.0UT Ll r\![ 

Unl ike thl) ot her tu rbocharged motorcycles on the market, the ZX7S0·E 1 has its turbocharg0 r 

mour,'tcd low und in front of the engine . The comb inat ion of til is unique place ment of the turbo

chvrg ~~ I ' ane! l(awCl sJk i's own D F I (Digital Fuel I njec 1.ion) system makes the ZX750-E 1 t he festest 

c:nd qu ickc"t prod uction turbo-bi ke ever built. 

1\ turbocharge r is a dev ice which uses the high' ternperoture of tile e~ :h aust gases com ing ou t of 

t he enuil le 10 push mo re ail' into the engi ne. A turb ine is dr iven by the exh8ust [p ses, and it in 

tur n cJ rj 'ir.~ a COI :lpressor v,,,h ich pushes air into thc cyli nders at grcn ter t hilll atmospher ic [);'cssure. 

rvlore air rnf: i1nS more pO\'ie r anci to rque from the engine. 

, The ad'..'C:rlti.1Qes of il turbocharge r system are : 

1. Hi ~:1 c r hors~p oV/C!' ,1nd torque C<I n be achieved without inc reils ing cn9ine d isp l,; cemcnt or 

op c:r(itjn~~ speed . 

2. Lo\,,.'cr s;)cc iLr. fu el e'Jil :iUinption can be ac hieved by turni,19 the eng ine slower nnd by using 

"l o'N-~p8i;c1 " C<!fri" ldlS (less dur illior: and overl op ). The rC5ult is t hil t a turbo:.: har9cd rmgi:l c 

can (Jet better 1u81 ( ~ cor, o rnv thim iJ "normall y (l !ip il-illed " cl1~lin c with t he S:HTlC power outiJllt. 

3, i nuke ,~ nd ex il3dst lll,iS8 is red uced bee?use the tll rboch;1 rg2r <'cts as a si lence r. ' 

The int" kc unci cspcr;ia! !y the ex h ~\ ; st pctils of the Kaw(;sa ki Turbocharger System 21'8 rn 3 UC' 2.S 

sholl no possible by p: Jcing ",he tu rbc.chQl"ge r low and ill front of the engine and t he a ir clcane r 

' l1 eo l" the r:nUil1c sprDc ic c:t . ' As il resu lt, thc Kawasl1 ki Tu rbocharge r Systcm OffCi'S these extra 

nOV2i11t' fJ0S: 

1. ril'ttc r '(h ;'011 le IT5 ;xln~E is the resu lt of minimnl "turbo lag." 

"Tl lI he b9" is t he tim2 the t\lJ'b i nl~/co rnrress0r a,scmb ly needs to speed up enough to raise 

the in1.iJkc pre, slI re (i~JOVC atmospheric \','h8n the thrott le is >udcJ 2nly opened. 

2, r,,'I inili1iJl 10:;, ot oxhuust g~l S heJ t energy il1creclscs ove ra!1 effic iency. The very short dist ance 

h am t hE: exh3~lst valves to the tu rbocllilrgci is responsib le. 

3. Th<~ rC!;'ltivcly low Cf.'llter of grc: \: ity mC'C1IlS good stabil ity, 

';' The hettest pai' ts of th e s\,slem ill'l~ placed we ll awa y fro m the ri der for com fort. 



(1) Tlirhine 

The turbi ne extracts the heilt energy of th e exhaust gases, changing it to rotatiolla l energy to 

drive the conl j)ressor . 

The tu rbim~ is mode up of the turbin e whee l and (l surrounding snail -sha ll -shaped housing. n ·) 
hOl'sing u irects the flo w ()f exhaust gc:s at the turb ine \;vh ec l, a ll owing it to expand and coo l. The 

C):pcliiS!On of the c:xhaw;t 9a5~s t u rns the turbine whee l through its bl:_ldes. The sh"pe of the blades 

forces the g:IS fl ow to spi n the turbine whee l. The tur binc whee l and its housing are mvcle of 

high ly heat r8s is/";JIl t al lovs. 

(2) COlnp r'ossor 

The cOlnpressor is a centr ifuf)Cl I-tyre compresso r which pumps air into the enginc at greQ ter

l him -Mill 0'; : li He ic presslI res. 

The compressor is m;.iUt; up of a compl essor whee l and () su rr oundi nn sllil il -she!l -s hapc:d hOl!si n:J. 

Th :; cc rI1p r::!:;sor '11 1)(; C I I12S 12 spec ialiy Sh ilp~d blad es on it , which iiLlsh the ai r ?s the vvh ec l l" I" I"I S. 

Tlw hClU,ill[j :;\,,;\)(; al!ows the speed of th e air 10 d :-op as it comes oH the com pressor wheel ol ,<Je$. 

Tilr" drop irl speed !ncrcases t he air pressure as th e air .flows to '"wl rd the engine. A special casting 

m~;U10c1 l1 iis i.l (;cn ll S,' l: t o shape the CO:11pressOJ" whee l blades. 

(:1) CEll( Cr H () u ~-i ng 

The ( enter h () " ~;ng ~upp orts th e Shilft conncct in£l the tu rb i"e i1i:d compressor whee ls as it turns 

(:,t spef~d ~; ,1$ high as 200 ,000 rpm. !-". fl oating bEaring, whi ch 21so turns, :$ mo untEd in the center 

hou sinrl , ,me! it ca:ries the shaft on two fi lms of oil, i1 osorbing the rninutr. vi brat ion C,l/sce: by the 

l: ii1Y ir:1/Ji I1il,',ce prcsr:nt in r;V8i1 th e most prec isc ly llI <1nufacttJl"ed perts . Th e sh"ft rides on an o il 

fil m i'isid r. the bcm i!1g shelf, and the br:ar ing sh el l rides on another oil fiirn inside the centc r 

h() ,;;,i:lg_ The lJ 8,; rin~1 tu rns irt " bou t :lO% the speed of the shaft. Thus the beZi li ng speeds b r~ : '.'iCC il 

the sh<lft vil e! the ~l o21 ting iJ8<Jr ino ilnd between th8 bcar-ing ami til e ccnter housing i1 r:) much less 

th&11 t he ·bc;-, ring Slwcci of 3 f ixed b ea~ i ilg wou ld be. Lower beil rill U $peeds d ecreases the po,:s ibility 

of (;oo!in~l ""cl lubricC'tiol1 problems. 



Fig 1 S . tru cture 0 ' v r h aW3S -lkl' -r I: urho S ystem 
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: I S stem :. 6 Turbo/D. f •. y. Ig. . . 

1. Turbo t:hargcr 
2. Compr'C$$ N 
3. Tlllbinc 
~. Cc:1tcr Housing 
5. I,oost COllt.ol 

r: lI ~ 1 Pressure He0UiJ tor G. 

7. Fu el Fi l ter 
e. Fue l Pump 
9. Injector 

10. Air ClcJ llCr 
11 . Sur0e T<) llk 
i 2. Throal c Valve 

13. 1 hrottlc Sel1so~ 
1 ~ Air PrcsslI,e Sensor 
1 ~· A;r lCmpe,i1 lu, C Senso r 

::>, t "c S"'ns():" 1 G. Eng inr. TClllpc. J U, , .. 

7 D.F. I. Con,rol. lIn!t 1 . 
18. Boo~t fvlcte r 



CD Injector Driver Ci rcll it 

a. InjectiOl, Tim ing 

The inj ection ti ming is ch:Jnged f rom (] 3600 inj ection cyc le (1 inject ion/ l ro tatio n) to a 7200 

inj ection cycle (1 injection! 2 ro ta tions) . Because the ran(Je of the inject ion fuel quantity which the 

tUI-boch0r(jsr.! en(Ji ne needs is wider then th,lt which the convent ional el lgine does, it is necessary t o 

elonQilte the injection ti me elt hi gh engine rpm and improve tile accu racy of th e injection fu el 

quantity at id le. 

DUi-ing cold starting on!y, the 3600 injection cycle is used. Injection tim ing is changed in ae

corcJ~nce with cylinder head H:mperature (IS shown below. 

Injeel ion Timing 

350
0 

inject ion cycl e 

(1 inject ion/ 1 rotation) 

720
0 

injection cycle 

Cl injcclioil!2 rotations) 
3 10 

~ to 

h_ Ope-Sf-lot .L.(~cekilri.lt i ol1 [ nr ichmwt 

The or,(.' -S!lQ[ accelci at ien cmichm2i1 t feilture is added. It injects Cl si) ec ifi ed fu el qUanti t y at the 

in:.to llcc -ihe t;1I01.110:; i ~ si"liJppec! open. 

This clilninates any ",;me lilg" . If t he th rottle is snapped open in the interval b3t'.·veen injections 

in t ile c id DF I system , tf~e fuel quant ity is not enr iched unti l the next cl osest no r rr~a l injection 

POi ilt. 



c:D Boost ,1I1 e! J\ tmosp ileric Pressure Sensor 

a. Sensor 

Th e boost sensor is ins t<:lilee! in the surge tank . Besides monitoring th e boost 'pressure, this 

sensor meilSllres atmos;)heric pressure ot idling rpm 's and li ght loads . The atmos;Jheric pressure 

SCllsor rnollr,WcJ in the ZX'1100-A 1 contro l un it is not needed . 

The boost sell:-or sends siGn al:; not only to the OFI cont rol unit but also to the boost meter, 

\vhich shows 11l e boost pressure of the turbocharger. 

b . Fuel Cu t 

The turiJoch:;rger itself co ;Ycrols the boost pressure with the wastegate and its actuator. As a 

furth er sa fcty measure,. the DF I system cuts off fu el supply to the engine if th e boost pressure 

moni tored by the boost prc.;sw·c Sf- rlSOr exccr.ds the preset max imum . 

(1) Ai r TCI1'p:),,, lure Sensor 

The air tc;nper,)ture sensor 1[1 the air cl eC:l1cr case ht:s bccn replaced v/ilh a new air temperature 

sens:x in il l:: s,Jr~c tank which can reac t to cha nges in air tcmperDture c(1used by boost pressure 

much mor(~ quid; ly so 'hat the opt im um fue l injec t ion qUiln t i I y can be cl eterm incd sooner. 

Fig. 9 Air T(;!In ,;:;rature Sensor 
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Sensor 

New 

o 
o 



Fig. 8 Onc-Shot Acceleration Enr icilrnent 

HotJti ollal Angle 
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L. Inj ec lion Cycle 
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I 

Time - - > 
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~ . ..., 
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.J '1.. 
K-lI Fuel Injection Tim3 

D ur~; i on of Accciclc tion Enricl\!)1ent 

Duration of Onc·s'10t Acceleration Enr ichment 

NOTE: The acce lsra1.ion enrichment enriches the mixt ur13 on ly when the engine is cold. 

On the other h(1llo , on e·shot acce lerat ion enrichmcnt works no t onl y b'3fore but " Iso 

after the cl1(Jinc is warm·up whenever the throit le opening speed bp-comcs nrcil ter thil ll Cl 

p redet·~ rmind level. 



Fig. 7 
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i. Inner cylinder 
8 2. Fod' l . . 3 B' ,lyci r,;ulic oi l 

. l ake hose 
. 4. 8r2ke prec 

1_ p' . . , SlJre 
0. I ~on 

6. CO'lt · ' 7 •. I ~I valve 
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Fig , 5 Boost Contro l 

Waste Gate Valve 

3, TUHElOC HAF,GE R SYSTEf'.ii OPERATI ON 

(1) TUFWO/DFl SYSTE i',,1 

Fresh Ai r 

T he DF I (Digital Fue l Injectio;1 ) system lI sed on the ZX'l50·[ 1 TU R80 is based upon th8t 

of 1983 ZXll00-1\ 1. 

Thc DF I SystClI l COm[HJtc:, the optimum fll (~ 1 injecti o;, qUDnt ity accord ing to the prOfjl'3m stored 

in the , melliory of the contro l Ll llit , ilcting upon the information co llected by vari ous sensors v/h ich 

detect cn ~Jin e opa:l1 ing conditi ons such as boost pressure, thrott le posit ion, engine rpm, engine 

t emperCltLlrc , intake air temperatu re and at mospheric pressure, The foll owing <Ire the d i fferences 

f rom t he ZX11UJ,A1 DF: system, 



(2) LuiJrica tion 

CD The luiHic iJ1.ion system of ZX75C-E 1 is based on that of ZX750-f\ 1_ The dif fe rences between 

the tv"o 81"C t hat Cl new oil flow pn:>s:;nc is ~dde d , wh ich is rou ted f rom the oil coo ler through the 

turbochars':; r, the sub-o il pun and the sCciVenging oil pU nl f) to the o il pan_ 

r ig_ 10 Engine Oil Flovl Chart 

NOTE: The oil fl ow P~$s,!ge .is nddcJ, which is encirc led by the l ine of "--- - - ---



Q) The, oil uutomilt ica lly f lows down into the sub-oil pan after lubricating the turbocharger. 

From there, the oil is p~lm p c cl up to the oil pan by the scavenging pump, which is mounted on 

the lelL end of the secondary shaft . 



NOTES OF IMPORTIl.NCE 

1) Do not overfill engine unit with engine oil. 

2 ) Do not use a low octane of fuel as deteri oration or severe 
knocking wi l l occur causing engine damage . 

3 ) After h ars h riding conditions do not stop engi ne , allow the 
machj.ne to i dle for a while. Thi s a llows the turb ine to 
r educe its tempe rature . 
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Fig. 4 Fl oating Bcaring 

Entr;)nC0 of Oil 

t 

Shaft 

S0ction 1\ - N 

(4) Boo:>t Control 

Two CO!1:pollents work in g to[l:'!tl1o r cOl1 t:'o l the hoost pressure. The waste gate allows some of 

t h~ exhilust gas to bypass the tu rb in e when t he pl'cssure approaches the design li mit . Th e actu at er 

is a pressu re seL1sin9 d i2phrilgm in th e pressu riz f:d part oflhe intake trac t which opens the waste 

g<:lte when nec;ess,:ny . 

If the boost prcs~'.J re we re left uncont roll ed , it wou ld ri se as lonG as the throttle WiJS held open 

unti l the engine exp loded. It is very importal it'to keep the boost pressure uncler con tml . 



Fig. 3 CCml pOI)Cnts of TurbochiJrger 

1. TlJ~b ;n e Hcusing 
2. CCJlnpc8,sor 
3. l.ockniCt 
4. Con '" c~,so r Wheel 
5. Tu!"!J i ,~ e W~l e cl 

G. Pi:;tOil fling 
7. Hea l 
8. nucki nQ PIDle 

9. Seal ning 
10. Thru,t Collar 
11. Piston Rin9 
'12. Thrust 8car inD 
13. Clil ScpM21 0r 
1 ~. RClai l1ninJ ning 
15. Flo<,t ing Bc;n ing 
16. Ccnlcr Mela l 



2. STRUCTU RE OF TUR BOCIU\r-lGE: R Ui'J IT 

The turboclwrge r unit basically hvs fO L1r part s: the turbine, wh ich extracts the heat energy 

of the exhaust r! ~:;cs ; the compressor, wh ich compresses the incom ing ai r; the center housi ng, 

whi c:h c<i rri es the shah betwcCI) the turbin e (lnd compl'csso r; ,me! the boost control. 

Fig. 2 Structu ,c of Turboci1uuer 



Fig . 2 Co .' . n"1.. uc\l on or ( . ~ ntl·Div" U . .. flit 
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Fig.3 ,r:,n ti· Div () Syste r,1 Not Wo rkinu-. 
Ccmpress iC;'i SHoke (I'i ith [3rake RC! 2a sc:J ) 

oTh<: br"kc line is not rrcssuri zcd . 
oThe bra ke pl tll~g("r Jnd \ i\ lvc rod arc in the ir uvpcrmost 

positi ons by rod spr ing tension. 
GThe ant i·dive valve a!iuw, the fork oil t.o ' flow freely 

. through th~ ilnti ·divc va!ve assembly. 
(' Damp ing force in thi , case is relativdy low, ' .. 



Extension 

Thc brake III • j valve rou ar 
I· e IS neH, -. . 1 e In " . . . ')r~"urized. . the'I- u"permost 

e k 11 'II1!'Cr a,l( . he 
"The bra c r -., 'Il\' tensio n. '1 fl ow from t 

b . rod , prr 0 . the 01 b

n 

P
ositions ) k· · '\'c res trrc ts c"tlle charn , r. for ' va, .1 VI pr >, . 

oThe front hombe r to the 0 kc damping force. 
hi gh pressure, \~·c extension st r~lv·(' that is , it open' 
This provide> se actl as a chee k va thc low prelsur( @Thc cylinder ua !rake to suprly 

. extcllSlOIl I 
durrng . fork oil. chambe r IVI In 



Fi g. 5 Ant i·Dive Sy stl' nl Work ing - Prevcnt inu 
E ): cc~l ive Cornprelsion (With Br akc l ppl ied ) 

,: ) \, 

An ti·Dive forcc 

Conlp r(;$ ~ 

G>13rah pressu re ex erted on thc top of th e brake plunger 
pushes down th e valve ro c! to close the anti·dive vid vC' . 

eThis stops the oil to flo w through the ant i·d ive valve 
assembly. pr event in g front fork over·reaction . Th is is 
tru e when the ri se in od pressure in the high pressure 
ch amber is less th an th e va lve sp ring tension. 

0Prc·load of the rod sprin?, cm ue adju sted by turn ing 
th e adjuster so that indiv iduJi riders se th e an ti· dive 
unit to suit road condi tio ll\ a: ld their own riding style. 



Fig. G /\i\t i·Di vc System Work ir.u - R cc~ivinj Strong 
Com press i,, !] rvrcc (l'I' ilh Brvkc App!ied ) 

U Strong FOfrc 

BTh c brake plunge r and valve rod ar c in th eir lower most 
positi ons by the brake lin e pressure appli ed to the 
brak e P!ufli:c r top. 

cV/ hen the ri le in oi l rr essure in th e hi gh pressur e 
ch amber exc.cr ds th e \'Ji ve s:Kir:g tension, the forI.: oil 
pu shes down and open the an ti·d ive valve, fl owing 
th rough th e ?n ti·di ve unit. Th is provid es re lative ly high 
compress ion ci am pifJg force m the fr ont fork. 

Bral,c Plunger 
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GENERAL SPECIFICAT I ONS 

Items --- -
Di mens ions : 

Overa ll Leng·th 
Ove rall Wj.d th 
Overa 1 1 He:i.:g l1 t 
Ro ad Clearan ce 
Dry We i gh t 

---. - - --- ---------
Pe r f o rman c e : 

Mi n i mum Turn i ng Ra diu s 
Brak i ng Distance 

.ZX} 5 0E l / 2 

2,220mm ( 87 . 4in) 
740mm (29.1in ) 
1, 260mm (49 .6in) 
155 mm (6.10in) 
2,290N (233Kg , 5141b) 

2 .7m (1 0 6 .3in) 
1 2 . 5m from 50Km/h ( 4 1ft from 31mph ) 

-----------------------------------~----------------------------------------------
~p.gin~ : 

Ty pe 
Coo l iilQ Sy s t em 
Bore & St r oke 
Di s placeme nt 
Compress i on Ra tio 
Maxi mum Ho rsepowe r 
Ma xi mum To r que 

Carbura t i on Sys tem 
Start i ng Sy stem 
19 n j. b.on System 
T:i ming Ad vance 
I g n ition T .i. nt LnC] 

Spark P l u gs 
Cy l.i.nder NUllIber inq r''Jetll od 
F i c i nq Orde r 
Lubri22t ion Syste m 

DOHC, 4 Cylinde r , 4-Stroke 
Ai r- Coo l ed 
66 . 0 x 54.0 rnm (2 .60 x 2 .1 3in) 
73 8ml (4 5 .02 cu in) 
7.8 : 1 
Max 82.4K2 ( 1 12ps ) @ 9 ,00 0 R/Min (Rpm ) 
99.1 N-m ( lO . lKg -m, 7 3 .1ft .lb ) @ 6,500 R/Mi n 

Digital Fue l In j ection , Turbo 
El ect r ic Starte r 
Ba ttery & Coi l (Tran s istorised ) 
El e c t roni cally Adv a nc e d 
100 BTDC @ 1,050 R/Min (Rpm) 
30 0 DTDC @ 3 , 300 R/Min (Rpm) 
NGK BR9 EV 
Lef t t o Right 1-2- 3-4 
1-2 - 4-3 

(Rpm) 

Forced Lubr icatio n (wet sump with cooler ) 

-----.-.----~------.------~----.--.---~------------------
Engi nE:: Oil: 

Grade 
Vi scos ity 
Capaci 'ty 

Dr i v e Tr a in: 

Pri ma ry Reduct j,on Sy s t em : 

Type 
Red u ct i o n Rat i o 
Clutch Type 
Transmission : Type 
Gea r Hat i o : 1st 

2n d 
3 .::-d 
11th 
5t h 

SE Class 
SAE 10W40 , 10W50 , 20W40 or 20W50 
3.5L (3 . 7 US QT ) 

Ge a r 
1. 935 (2 3/7.3 x 60/31) 
We t , Ivl ul U .- Di s c 
5-Sp e e d , Constant Me sh, Ret urn Shift 
2. 285 (3 2/ 1 4 ) 
l. 6 4 7 ( 2 8/ l'7 ) 
1.27 2 ( 28/ 22 ) 
l.0 45 ( 23/ 22) 
0 . 833 (2 0/2 4) 

- - - ---_._----- - --- - _._ - -----"-- _._---_._------ ------- - ----- --



It.ems 
----------_._--, 

Fi nal Drive System: 

Type 
Reducti on Ratio 
Ove r a ll Drive Ratio 

-- ------------
Fra me : 

Type 
Cdstor (R a k e Ang l e ) 
Trail 
Front Tyre : Type 

Size 
Rear Tyre : Type 

Size 

Front Suspension : Type 
Wh ee l Trave l 

Rea r Suspensi on : Type 
vJheel Travel 

ZX750E1/2 

Chain Drive 
3.066 (46/15) 
4 . 946 @ Top Gear 

Tubular, Crad le 
280 

117mm (4.60 in) 
Tube l ess 
11 0/90 V18 
Tube l es s 
130/80 V18 

-.. -.--.-----------

Te l es copic Fork (Pneumatic ) 
130mm 
Swing Arm (Un i-Trak ) 
.1 0 5rrun 

Brake Type : Front Dual Disc 
Rear Single Disc 

Ba ttery 
HC2dligh t : Type 

Bulb 
Tail/Brake Light 
Al ternator : Type 

Rated Output 
Voltage Regulator : Type 

12V 14AH 
Semi-Sealed Beam 
12V 60/55W (Quar tz-Hal ogen) 
12V 5/21W x 2 
Three-Ph ase AC 
20A @ 8,000 R/Min (Rpm), 14V 
Short-Circui t 
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