
This rn.:n11a l is d es iincd t o provide the Scrvic~man with a 

bas ic kn owledee of how the Electroj -:!ctor System operates. 

It' incorporates pict tir cs of a n E lectrc,j c:ctor System Inst~!la­

t ion; a schematic drawi:1g of a t y pical System ; pictures and 

illust rations of the component pnrts of the Sys~em. 
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The Bcn:Ji:-: Efoctrr,j,~r:.tor is ,t :c,y!a<ni •,1,jiid1 ckct~ ,:11:ralJy co1:1 rol!: the inject ion c,( fu;.:l jnto ~lll j,itcrno.1 
combu~ticm cal;i:•c. Tlu.: lujcctors we kc,·i.h:d in the <'il!~inc m:tnifoJd ~·- 011e for t:.Lt~h c.:ylii~cicr of th~ r:ngiH~. 

Fuel for t!,c Injector:, is ~ur,pli·~cl, unrJc:r ,! con::t~rnt pr!.'!;~;un·, by ;an Ekctric Puiup lhrougl1 n P.:cssurc •:_ :t 
Rcgi,l;1tor -- Filter, to :1 Fuel l'vl::nifoid r.nd then to e:,,ch 111jc1.·t1:.,r. 

A combi,~ation timit1~! ;rnc.l di~.tributin;,: rl~vicc, t.Jic Tri~~!<'rint~ Sl'kcv-.r, is driv1:i·, by a ~h-,ft c.-:nmcctcd to 
the i,r.nitirm distributor. The Trit~~~rit.t~ Scil~~tor ti::rn: .. mits Ltll ck ctr h~.d ~::f::rnl to t},r. Ekctronic Mochtl.:.t~1r, 
which actuates the l\.~odul,;tor, v:ho~e outpi:t is then rctllrncd to th<:' f. 1.:lC?ctor portim1 of th(. Triggcrin~ Selec­
tor for distrihution to the co:·1c.:.t Injc.•c11)1' V~lvc. 

The electrical impulse to th~ Injectnr open~ n ,·nlvc within the Jnj\.:ctor for a very minute- pe:.riod of time 
and the fuel is injectc-d into th~ m,1!·1if 0Jcl. The time 1.-criod of iujC'ction is Int:'i'iSUrNJ in 1.ailli.:i::cc.,11ds. 

Electric~} devices in the sy:-.t~m k11own as "Sc·n::or!-'' make the system rc~pmasivc to b:irometric pr~s~urc, 
temperature, intake manifold vacuum and other factor~ ._,:r.ich affect c-ntinc n~quircmcnts. The ~,cn:;,,rs nffcct 
the Modulator to provide tl:c ccrrc:ct :iir/fucl mixture for all stat~cs of pcrformancc-. nc>.mcly: &tarting, \-V.'.lrm­

up, idling, acceleration, vctryit~g lovdf; aucl sp~eds. 
Air intal:c units, l:nown as Tbrottlc Valve Bodie~, arc mounted on the int"!.c manifo?d. There can he 

either one or two Throttle V,,lvc Bodies tkpendiEg c,:1 the type of hi~t;,llation mc1dc 011 the engine. Each unit 
has two barrels with thrcttle valv(;s. One unit is the Prim?.ry Throttle Valve Bocly and it carries the Sensors. 
The throttle valves of th~ Primary Throttle V:-ilve Body arc direct I}: connectul to the• accelerator pedal. The 
Secondary Throttle Vaivc Body contuins only the tbrnttlc valves. Ttw throttle valves of both units are con­
ncctc:d by a linkage. \Vhen the accelerator pedal is initi.:,l!y dcprt.~sscd from the closccl position, the valv1.~s 
of the Primary unit only arc opcnecl and, shortly thcrcaf tcr the Sccondai-y valves he:gin to 01nn so that both 
sets of throttle \•alves re·ach wide open position ~t th·~ s:ime time. 
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This completes thi:: cycle of delivering the air and fuel into the intake manifold. 
The Elcctrojector consists of the following three basic systems: 
1. The fuel supply system 
2. Injector control system 
3. .Sensor system 

FUNCl'ION OF EACH COlltPON[NT PART 
FUH Rl;TURN U•,E ......._ 

FUEl SUPPlY UN, --- -·•-· - ----···- -~~ _~''°T~ 
PR[SSURE REuULATOF.-FllTER --r·rn1 

FUEl~1/ 

... :-.; MANlfOi.O E : --f:fil ~.' --'Ir,, 
- __ -·l1uf( - ::.~'!-. . t ~,Ja, 
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SCHEMATIC OF THE FUEL SUPPLY SYSTEM 

. ·. 

.------------------
THE FUEL SUPPLY SYSTEM CONSISTS OF: 

a. Fuel Tank 
b. F'uel Pump 
c. Pressure Regulator-Filter 
d. Fuel Manifold 
e. Injectors 

FUEL PUMP: An electrically operated Fuel 
Pump, submerged in the fuel tank, furnishes fuel 
to the fuel line at appro~irnately 29 psi. The Fuel 
Pump is wired to two circuits: the starting switch 
circuit and to a pressure switch located in the oil 
line of the engine lubricating system. The Fuel 
Pump begins to operate the- instant the starter 
~witch is closed and. when the engine starts, the 
pressure in the oil line closes the pressure switch to 

take over the flow 
of current to the 
Fuel Pump. This 
circuit combina­
tion prevents fuel 
being pumped to 
the intake mani­
fold and combus­
tion chambc·r in 
case of a leaky 
Injector Valve 
when the engine 
is "dead" and the 
ignition key is 
left on. 

l'RESSUHE REGULATOR-FILTER: A combination Pressure Regulator-Filter, sec: Fig. 5. r<.·duccs (_ .. t\ 
anci maintain::, the fuel p:cssurc to tl1<· Fuel Mar.1if<1l•l :~t 20 P.S.l., plus or minus ~l pound. It a.lc-,o filtt!rs the: ;, 
fuel. A reducer in the tilter ;1llows only a por,ticn ,,r the fuel to be returned to the tank via the return 
linf". This a$surcs that solid fuel is being maint~i1Kd iQ the Fuel Manifold . . 
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'\ FUEL MANIFOLD: The Fuel l~fanifold, see Fig. 6, dis• 

,,--., 
\.__ , 

tributes the fuel from the Pressure Regulator-Filter to the 
individual Injectors. 

INJECTORS: The Injectors, see Fig. 7, arc located in 
. the intake manifold, directed at the intake port of each cyl­
inder. The Injector consists of a solenoid, a disc valve, a re• 
turn spring and the orifice plate. The disc valve is located 
between the solenoid and the orifice plate. A star-shaped flat 
spring holds the disc valve against the orifice plate when the 
valve is in the closed position. Thus, the fuel flow is cut off 
to the orifices by the disc valve. When the solenoid is ener­
gized by current from the Modulator, the disc valve, being 
made of magnetic material, is attracted towards the electro­
magnet, against the force of the flat spring, allowing fuel to 
flow through the orifices and discharging into the engine in 
the area of the inlet valve. 

The period of time that the valve is open is controlled by 
the Modulator and is measured in milleseconds. A millisec­
ond is 1/l000th of a second. The period of valve opening 
varies in accordance with the requirements of the engine. 

At the completion of the time period, the current to the 
solenoid is cut off and ·the spring rettirns the disc valve to 
its closed position on the orifice plate and cuts off the fuel 
flow. 

6 

7 

~/ .. •~ ·. ·J:--........-MOOULA--roa----------------------,jF.:=-' 

IUISJANCf eox 

8 

fllC.GUING SflECTOII 
INJECTOII V..alVf -~, 

run~ {I ~ 
MANlfOlD r;· ,~_ 4~--. 

~ . 
. . 

;.a 

SCHE/v\1.\TIC OF THE INJ~CTOR CONTROL SYSTEM 

THE INJECTOR CONTROL SYSTEM CONSISTS OF: 
a. Triggering Selector Unit 
b. Electronic Modulator 

Altitude Compensator 
Resistance Box 

c. Wiring Harness 

TRIGGERING SELECTOR UNIT: The function of the 
Triggering Selector unit. sec Fig. 9, is to "trigger" or create 
a voltage change in the Modulator, thereby initiating a cur­
rent flow which is returned to the Triggering Selector for 
distribution to the correct Injector. 

The Triggering Selector unit consists of .:i four lobed cam 
. with two sets of brea!rcr contact points riding on the c<lm. 

These contact points establish when the fuel injcctic.m is to 
begin. The unit also consists of a current distributor (rotor 
and cap) which connects the output of the Mouulator to the 
proper Injccto1·. The Triggering Selector unit is driven at 
on<.>-hal f engine ~peed by n shaft connected to the engine 
distributor. The function of the Triggering Selector unit is 
not however, in any way, conncctcc.J with the ignition syst~m. 

The two sets of breaker contact points arc dcsign.1tt!d as 
st't ••A .. and set "B.'' The Mo<lufator also consi::;ts of two sets 
of eln·tronic components de::;ignatcd as channels "A .. nnd 
.. B." Contact hrc:1k1.:?r sot .. A .. is connl~ctcd to th,~ input of 
,:hnnncl .. /\" .tnd "'.on tact brcaki;r set .. 13" is connected to the 
input of ch,111nel "ll". The contact bn::tkcr points opcrat~ in 
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altc,.u::~(· ~1· ccr.;..: io11. \ \ 1}d·n ~1 ~: t of 11~,int~; .. hi·c: l . . '' its r~ .. t ,·'~ -­

tiYl: .-I ,.1 111":i i11 t ile r-iod::hu:.., r ~,•:itt.i :c,: t he i:-kdri..::11 c;;;·,· , ·11i 
"O N .. \ n th,: 'i'ri;:r.,·r i i: r: Sr!c-r tor w, it ,,-.,li.:rc it i~ d i~t i ib·1t..:•:I 
t o t l!:: ,.;)pron: itil c 11,j ~; -: i. o r. 

Th,: : nl:ir e:f the \l:1it k:1:-. (\".'0 ::cp: , r;:tl' cl :,:t, ibutine (C'i\· 

t :!C: l f .i; r [tt( C:~, ·.1.-!!i :..:h :~r,: !-',h .,1• ': tl :t:.; <::·'=!--. 1-~~:, h ~: c·,:1t :1 rt St~r {::c\· 

i f-> as~:c c i~t t.d. \·.7i t i1 -~ brt: sh c.,'l~tt1Ct!· 1~1c.,i l<:J i r, t i:~.: c!i~·ti ih~ ii:1.;'! 
cap. The c,1:tcr arc clis t,·ilH1 tc ~. th ,: C'!ecui c;,l c1:1 rr.r;t fro:~ 
chan;;cl •'A•· t c, the l 11_j :.;.: tC>rf. for cy I i,1 j c rs 1. ,: . 6, 7. Tin, 
i niwr =: re d i~t:-ihutrs the elc•:t r it."d c urrcn~ o f r h;:innc! "B" 
to the l n jc-:tors for cylindc:·s 8, 3, 5, 2. 

MODU LATO"l~ : T l,c r.: odul:1, ur. sec Fi g- . 10. turns "O!l" 
& "OFF'. tlic c:lect ric:il cu1re11t \': h:c!1 opcr ,1 1.0.s t: •c I11j cct o r. 
Witli 11 const:-.nt fu el prf' ,;s 1:r e, t!ic a:nouat nf fut'! w :1ich :in 
Injector i11j c,:ts into tin: cn ;, i:1c is r,rop,•1 t ion.,tc t o the 
knf;th of tim" w h ich the \'.l l\'c i,: C',:crg izc-d . The Tr iggc; i1:g 
Select or po i.1ts ''brc.il:ii!g" st;-;1 ts th e period t' f i r:j e<:t ion , 
and the co11ditio:1 of all Sensors , incli:di11g the Altit1;dr! Co,n­
p:?ns ato r , n1udi fy tl:e opN2tio11 o f the M odu l:itor so tral tli (: 
duration of t h e puhc to the Inj ecto rs prod11 cc)1; fuel £1,) w 
whi ch l!latch cs the e 11g ine requir crn,::nts. 

The M odulator ccnsi~ts of t wo iclt11t ical el cctrnni:: u n its 
which are ident i fied as "channel I~" .;nd "chrn11c.l B ." E ach 
cha nnel 0f the rAodt1lat0r is associ,,tcd ,vith one of the t\·: o 
sets of bre;.;ke r contact points locc1ted within t he Tr igr;cri1 1g 
Selector unit. Each time a set of breaker cont act points o pen, 
a flow of cu rrent is turned "ON" by tile c hannel c::;soc iv.tccl 
wi th th2.t set of p oints. Since t he two sets of brcak<: r cont ac t s 
operate a l!ernatcly, the two chan a c ls of the M.ocll!lator also 
operate alternately. Each time a set of points opens. an elec­
tric current is turn ed on by one of the two chanr.cls of t h e 
Mod ulate, . The dura tion of this curre nt is extrc:ne ly short. 
Since th e electric cu r rent is of suc h sh ort dur2.tion, it is 
called a "pulse" of current. The pe r iod of this !>!Ilse is t crrr.cd 
as "pul$e d uration." Thus, a voltage whid: has a duration of 
3/ 10:)0tlis of a second , is r e ferred t o as a 3 millisecor.d pul se, 
or as a pulse w h ich is o i 3 m ill iseco.ids durc:tion. 
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RESJSTJ. UC.E E OX : T he Resis tance 
Bo>:, sec F ig. 11, is a part of the 1,fodul <". t o r 
Ci rcu i t. On::: po,-tion of r.he M odulator Circu it 
conta ins res istances which generate heat. 
Therefore, these resistances h c1 ,·e been in­
sta lled in a separate box, w ith a perforated 
cover , whi,h more readily dissip,,tPS the heat. 
T he R esist c111ce Box anc.l the M odul2.tor are 
CO!lnected throt..gh t h e \Viring H arness. 

ALTITUD E COMPENSATO R : T he 
Alti tude Compens:itor i:; a S ensor device 
which r.u to:c1c1tically adj°.:;;ts pulse d uratic,n 
for alti• .::-le char-.gcs. This device, which is 
part of ,i:e Mod l:lator , is pre-ad jus ted. sealed 
and doc!' no t require any a ttcr.t ion in the ficid: 

l.;1.{tftsJ . 
.l;,-- , v,r;o·.,,0:9 t: ... . . ;J • • • -i... • · ~.-:;i\..:' 11 : , •. _,. 
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SCHEMA TIC OF THE SENSOR SYSTElv\ 

THE S E N SOR SYSTEM CO NSISTS OF: 
A. Primary Throttle Valve B ody 

1. Manifol d V acuum Sensor 
2. A ccelerat ion Sensor 
3. Cold-Start and Warm-Up Sensor 
4. I dle Adjustme:nt Sensor 
5. Air T i:rnpcralurc Sensor 

B. S econdary Thrott le Valve llody 

The vo ltage-sens itive Sensor Ci rcuit is called 
t he Main Con trol Circuit and the resistance-se n­
sitive Sensor Circui t is ca lled the Au x iliary Con­
t rol Circui t. 

The Man ifold V acuum Sensor and the Accel°era­
tion Sensor compri se the M a in Control Circuit. T he 
M a n ifo ld V ac u 11m Sensor and the Accelcrat io!1 
S ensor bo th vary th e volt;igc which is fed into the 
Modulator via the f,'I a in Control Circuit. Thi s. in 
turn, v aries the amount of fuel injected into t he 
eng ine, accordi ng to the needs of the cn p; ine. 

The C old-St a rt and W arm-U p Sensor and the 
I dle Ad jw;tmcnt Sensor comµr ise the Auxilia ry 
Control Circui t. The Au xiliary C ontrol Circuit pro­
vides th e correct f11 cl-ai:- ratio during eng i ne s tar t-

) .' 

' J 

The Mod11lator u ses two Sensor Circuits w hich 
control the pulse duration and conscquf:n l ly, t he 
amount of iucl inject ed into the enr, inc. Onc- Sensor 
Circuit is sens itiv f: t o res ista nc e. The more resis­
t ance tb:it is i nserted into the SC'nsor Circuit, the 
g rC'aler w ill l,c the pu ls t: dt, ration. Th.:: other St:nsor 
Circ u it is sensi tive t o voll;ip,c. T he hir,her t he volt­
ag e t o t he U~odnlato!· vi a this Sem .o r Circuit, the 
shorter will Le t h e p~1lsc du ra ti on from the l.~od u­
lator. 

i11~ , warm up an ti c11g-i11 c idlt. During norma l Clll\ inc r ~ 
operat ion. after the cn i:: inc has w:i rn1eci up anrl at ~ 
speed:; gn.:;:itc r t h.:11 i<llc, t he Auxili ~i r y Con trol 
Sensors li;ive n er,- li g iblc effect upon the µ11 1::.c dura-
t ion, an<l co,1scqi1e11tly the fucJ-.,ir ratio. 

-· ·· r, --
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MAIN CONTROL SENSOR CIRCUIT 
MANIFOLD VACUUM SENSOR: The Manifold V ac­

uum Sensor uni t, sec Fig . 13, is locat ed on the Throttle Body. 
I t cons ists of a potentiometer, the shaft of which is connect­
ed to a spr:ng loaded p is ton by means of a c rank mechan ism. 
The cylin1ler, in whi ch the pi ston travels, is connected t o 
the lower port ion of the Throttle Body by a channe l which 
is open to the intake ma nifolrl vacu um. As the man ifo ld 
vacuum increases, t!1e v:icuum pist on moves aga inst a cal i­
b rated spring an d the sliding motion of the piston is con­
ve rted into a rotary mot ion of the potentiomete r 's shaf t by 
t he crank linkage. The s lider of t he p o tenti ometer p icks up 
the control voltage t o the Modulator. The rot ation is toward 
the inc r eased voltage position and thereby r educes the pulse 
dur::ition. When the t hrottle is opened, the man i fo ld vacuum 
d ec reases, all owing the calibrated ret u rn spring to move the 
p is t on in the opposite direction. The potentiometer li kewise 
rotates in the opposite di rection and t hereby dcreases the 
voltage t o the Modulator. Th is action increases the pu lse 
dura tion a nd thus , the engine vac uum a ffects the amount of 
fu el i njec ted into the engine. 

ACCELERATION SENSOR : T o insure a smooth u n­
interrupted Aow of power fo r acceleration, add i t iona l fuel 
mus t be metered into the engine. T his is accompl ished 
through the use of the Acceleration Sensor, see F i~. 14. The 
Accelerat ion Sensor consists of a v:icuum diaphragm switch 
which is norma lly in clos·ed position. The switch is connected 
in series w ith the M an ifold Vacuum Sensor . Electricall y ,. it is 
locat ed between the positive 12 vo l t supply and the Sensor 
potentiometer. When the switch is open, the potent iometer 
of the M an ifold V:icurnn S ensor is connected d irectly to 
ground . . . which causes the Modul:itor to produce a g reater 
pulse duration and consequently enrich the fuel-air mixture 
as r equired for acceleration. 

The Sensor unit consists of a d ia ph ragm separating two 
h:1lves of a clrnmt.cr. One ha lf of the chamber is connected 
to the engine manifold vacuum at the Throttle Body. The 
di aph ragm contains enc contact of a pai r of contacts com­
prising t h e switch. The o ther contact is fastened to the c.1se. 
An a i r bl eed equalizes the pre<;sure on both s ides of the dia­
p hragm. The clectric31 c:ontacts with in the sensor a rc n or ­
mally closed thereby completing the circuit between pos itive 
12 volts and the Manifold Vacuum Sensor potent iometer. 
\Vhen the mani fo ld vacuum suddenly drops (as in the case 
of an acceleration), the pressure on both s ides of the d ia­
phragm momentarily becomes unequal ... t he a ir bleed hole 
in the diaphragm is sma ll and restricts the flow of air tha t 
would equalize the two pressu res. When the manifold pres­
sure d rops suddenly, t h e hi gher p:-essure is on the s id e o f 
the diap,u:ig m w ith the electr ical contacts. The h ighe r pres­
sure forces the diaphragm t oward the low pressure s ide o f 
the chamber tints opening the electrical contacts. The air 
bleed in the d iaph ragm q u ickly neutra li zes the pressure 
differential on either side and the dinphragm r etu rns to its 
initia l pos ition with the contacts of the switch closed, 

AUXILIARY CONTROL 5ENSOR CIRCUIT 
COLD-START AND WARM-UP SENSOR : The Cold­

Start a nd \Varm-Up Sensor per forms the same functi on as 
d oes th e choke in a convcntoinal carb uretor . , . namely, it 
adds fuel for sta r ti ng the engine and whil e it is w:irming up 
t o normal operating t emperatures. The wann-up enrichment 
is control led by a thcm1ost:i t connected to the shaft of a 
rheostat ( o r variable resistor) . The action of the the rmostat 
coi l is s imil;ir to that of its counterpart in a convent iona l 
ca rburetor .. . as the temperature of the thermos ta t changes, 
the coil winds or unwinds thus turn ing the sha f t of the rheo­
stat to which it is a ttached . The rheostat is so arranged that, 
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when the engine is cold , see Fig . 15, the resist­
ance introduced into the Auxiliary c ·ontrol 
Circuit increases t he pulse dura tion and hence 
incr eases tht! amount of fuel injected in t o the 
engi ne. The cold s tart feature of this Sensor 
consists o f a solenoid p lunger connected by a 
lever to t he outer encl o f the t hermostat coil. 
When the engi ne starter is engaged , the sole­
n oid' pl unger actuates t he lever which contacts 
t h e thermostat ear and causes the thermostat 
t o rotate an add it ional amount. The tempera­
ture of t he th ermostat determ ines th e amount 
of rotr1tion of t he resistor shaft a nd thus con-

. t ro ls th t! addi tional pu-lse du ra tion. 



\\'ho1 the c-ngine fin·s ~n<l the st~u ting- motor i:-. dir.­
C7ni:at~cd, the r,~.,lt·noid piun:.:<·r n•h:;,!;!'~ the thc:nnv:,t;:t c.vil 
,._·hid1 initi~~lJy dcrrc:~1~cs tlll• rc~ist:111<·c, sec Fii~. 1 G, :mll tlu. 
pulse dur.;1.c:ioli. Ar the· Cll[~inc: cont i:rncs to nm, tlH; th~ITno­
st;;it H·n . ..;ion is tlieu only affc-rtt.•d J.y tbe w;,rm ;iir from th<• 
sto\'I! nn the tnani fold. A·s thf' tcn:;ion cont i.iuc~; to d<.~crca~, .. , 
the rc~i~t :,nee of the ,·h,;o='t at d<·l·re;:s~~:. s~c Fig. 17, :md, con- . 
scqncntly. a dec1 cc1scd 1mlsc durntiun as the t:nginc reache~ 
nonn.Jl operating- tcmpt.•rnturc. 

Linkai:e connected to the Scnr.or and a fast idle c~m, pro­
vide~ fast idle po~ition of the throttle during cold start and 
wc:rm up pci"iods. 

COLD START PULSES: NormaJly. when the brenker 
contacts of tlic Trigt,cring Scl\!ctor open, an O'!.ltput pulse 
occurs. During the cranldng period, however, in a<lclitiun to 
the increased pulst• duration due! to the rc!;istnncc nddc<l by 
the Cold Start Sensor, ci circuit in the Modulator ,tl~o causc·s 
two additional -pul!-;<'S to occur. Thus. the flow of fuel is 
tripl~d during the cranking period. 

DE-LOADER: The De-loader provides an electrical 
means of disabling the Modulntor and thereby interrupting 
the fuel injection v.•hilc the engine is cranking with a wide 
open throttle. This procedure is followed in the event the 
engine becomes "loaded" while cranking. 

The De-lo3der device consists of two S\·:itchcs with re- · 
lated components located near the end of the throttle shnft. 
A lever attached to the throttle shaft contacts the two 
Switches when the throttle is in "wide open" position. The 
Switches are normally in the open position and are closed 
when the lever contacts them. When the throttle is wide 
open, one Switch shorts out the Cold Start and Wannup 
Sensor Rheostat. The second Switch, being connected to the 
Temperature Sensor, connects the starter relay to the Tem­
perature Sensing Circuit when it closes and thereby intro­
duces additional voltage. This reduces the pu]sc duration to 
an extremely lov, value while cranking with the throttle in 
the wide open position. 

IDLE ADJUSTMENT SENSOR: The Idle Adjustment 
Sen~or, see Fig. 18, is located on the Throttle Valve Body. 
Its function is similar to that of the idle system of a conven­
tional carburetor, namely, to adjust the fuel to air ratio at 
closed throttle. The Idle Adjustment Sensor consists oi: the 
Idle Adjustment Rheostat and the Idle Adjustment Switch. 
The Idle Adjustment Rheostat is located near the end of the 
throttle shaft and is connected electrically in series with the 
Acceleration and Manifold Vacuum Sensors which are part 
of the main sensor cir.cuit. The Idle Switch is also located 
near the end of the throttJe shaft and is actuated by a lever 
which is attached to the throttle shaft. During curb ·idle 
the Idle Switch is "open'' and the Idle Adjustment Rheo­
stat, being in series with the Manifold Vacuum Sensor, raises 
the voltage in the potentiometer circuit and thereby de­
creases the pulse duration from the Modulator. This then 
permits a range of adjustment of the rheostat to provide 
either a "richer" or "leaner" mixture as required by the 
engine. 

When the throttle is opened beyond curb idle, the Idle 
Switch i~ closed and the pulse duration is then modified by 
the Manifold Vacuum Sensor in accordance with the engine 
manifold vacuum. 

TEMPERATURE SENSOR: The Temperature Sensor, 
sec Fig. 19, located on the: primary Throttle Body and ex­
posed to the incoming air, chang<:s the fuel flow to compen­
sate for air temperature changc-s. A decrease in the tempera­
ture requires a greater quantity of fuel and nn incr<:ase rc­
quircs Jess fuel for the proper air/fuel ratio. When a cl1:mge 
of temperature takes place, the Tcmpernturc Sensor changes 
the resistance to the Modulntor to incre?.se or decrease the 
pulse duration and thereby change the fuel chaq.!'c, 
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' GLOSSARY or: ELECTl!OJ:cron 1 i;R;:~s 
FU~L SUPPLY SYSTEM 

FU(•/ M ;mi/old•-· Di~Lrihutes the fuel from the prt.'!.;surc regulator-filter to the injector~. 

... 

1
~ Fu!!/ I'ump---Dc·livcr& the fuel from the supply tank to the fuel line at appro~:imatdy 29 (P. S. I.) 
•. Jnjr-ctor- An e:lcc~ rically operated valve which opens and rloscs to discharge the fuel into tr.c intake mani­

fold. There is one injector for each cylinder. 

Pressurf..' Rcgufator-Filier - Maintains a constant prrssurc of 20 pounds-plus or minus one-hnlf pound per 
squarr. inch (PSI) - to the injector valves. It also filters the fuel to the injector valves. 

INJECTOR CONTROL SYSTEM 

A ltitucJe CompcnJt?tor - Modifies the pulse duration in accordance with the requirements for altitude con­

ditiom,. (Located in the modulator) 

Base Pulse· Duration -The duration of the electrical pulse established by the modulator. 

Breal:cr Contact Polnts - Break the circuit <lclivering the electrical current to the modulator. 

Cold Start Pulse - A triple pulse which takes place during the cranking period of cold starts. 

Increased Pulst:' Duration -The additional pulse which is created by the modulator upon receipt of a signal 
from the sensors. 
Milliscco11d - One one-thousandth (1/1000) of a second. The ~eriod of injection is measured in milliseconds. 

f.!odulator- Receives a signal from the triggering selector and initiates an electrical current that is modu­
lated by the sensors. It ·sends an output current to the Triggering ~elector for delivery to the injectors. 

PulsC' Duration - The unit of time which an injector is energized by the electrical current from the modu­
lator. 

Resistance Box - Contains resistance units for the modulator. 

Rotor - A plastic disc in the triggering selector unit with electrical contact surfac<:s for transmitting the 
electrical current to the injectors. · . 

Tiinfog-T_he regulation of the transmittal of the electrical current frorri the Triggering Selector to the 
Modulator. 

Triggering Selector - Performs a two-fold function: a) the triggering portion controls the time to "trig­
ger" or send an input electrical current to the modulator. b) the distributing portion receives the output 
current from the modulator and transmits it to the correct injector. 

Triggering Selector Cap - Completes the circuit between the triggering selector and the injectors. In con-
~ junction with the rotor, it delivers the electrical current to the proper injector. 

' 
SENSOR SYSTEM 

Acceleration Sensor - Momentarily increases the pulse duration for acceleration. It is controlled by mani­
fold vacuum. 
Cold-Start and lVarm-U p Sensor - Increases the pulse duration for cold starts. It is controlled by a solenoid 
and a thermostat. It also modifies the pulse duration during the warm up period and controls the fast idle 
cam. 

De-Loader- Provides a manual means to re-pos_ition the cold start sensor to reduce pulse duration when 
throttle is in full open position during the cranking period. This is used in case engine becomes loaded 
while cranking. 

Idle Adjustment Sensor- Provides manual adjustment of the pulse duration for correct air/fuel mixtu;e 
at idle speed. · 

Manifold Vacuum Sensor- Modifies the pulse duration in accordance with engine manifold vacuum. 
Potentiometer - A device for dividing voltage. 

Primary Throttle Valve Body- One unit in a compound installation having 2 throttle valve bodies. It con- · 
trols air flow to the intake manifold and alsq carries the sensors. 

Rheostat - A device for altering the resistance in a circuit. 

Secondary Throttle Valve Body- One unit in a compound installation having 2 throttle valve bodies. It 
controls air flow but does not carry any sensors. . 

Sensor Cfrcuit- A group of two or more sensors wired together; however, each sensor independently 
modulates the: pulse durntion. . . 

Temperature Sensor-A resistor, sensitivC' to temperature changes. It modifies the pulse duration in ac­
cordance with temperature of inlet air in primary throttle valve body. 

(15) 
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GEKERAL 

FUEL l~JECTION 

0 

) 

A cc•r:1rlctely new fuel inj~•ctinn systt:rr., Jn aci2ptation 

d the" &ncix ··Electroje...-tor ... has lx'l!n maJc- avatlahle 

as an cxtra-c.:o!,t feature un the Chr:;slcr 300 D for 

1958. It is a nt:w aprr0a(h to !-(,l•;ing th<: e:ver-prescnt 

r·rc,l::t:m L•f fad ddin:ry dJ'. 1.! ~-.as rL'!-altcd in providin~ 

J r: .• ~:hc.r d ac!vantagc.-s that b.:rctufon: hav<: pr·,ved 

l 1:JsiH:, or an-· tx;x..r:!">h'L t" !·ttlld into a L·arl1urewr. 

h f:. .. l m_11.:l..'ti.-:1, takm;: fuc:l ,:irL·~th rnttJ the e1wint: at ... • 0 

r:,•· i:1tJ.kc pt,rb prur,t.ru,: it:•,;·r(';l.'d ..:dd stanir1g am.! 

1pickcr WJrm-1.!p. By this r.:t.·.1t.s, Lt:1 travels :hrough 

very shvn upen pas&igcs and is not subject tu the con· 

dcmsmg effect cf _the entire lt::ngth of the cold intake 

manifold. Therefore, the proper fuel-air mixture 

r..itios can be more easily maintained, resulting in a 

gain in performance during this period. 

Ddmp-weather suilling during engine warm-up as a 

result of thronle blade icing is another problem that 

hJs Leen <.>Uminated by the adoption of fuel injection. 

Since the fuel is not introduced abo\'e the t11rortle blades, 

· where it must pass by the blades and through a venturi 
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with its inh1.:n.:nt rdrig~rating em:..:t (due to the pres­

sun.: ~rc1p am! c.;<1D~l.!quent rapld fuc.:I vaporization). the 

tcrr:r,t.'rdture c:f tb.: thronk Ll.:i.Jt::- Jc.,es not fall low 

e::-:,• ·.:gl: •n c.;a•1sc air •b(,n.t: !7,cnstun: tu freeze on the 

bla,!L"!- ... nd restrict the Oow of air. 

''Faultit~,;·· durir.g curnering .ind rapid acceleration or 

rr..ikiug is another hard~to-t.:orrect ldic,syncrasy of 

c.1rl:urctcd en~inE-.s whid: is eliminated by using fuel 

inj1.:..:ti0n. Si!-1.:e fuel bowls are not required. fuel in­

je1.·thm is not s,iliJt.!Ct to th~ interruptions in fuel flaw 

whi...:h a.Heer carburetors ur:der some driving condi­

tio: . .s.. Due to a tcnJtnq f,:,r the fuel 10 "pile up .. on 

c,m.: -;ide or tht! vt;jt.•r ui the bo·.vls. rn s1.. me iustances 

it ~c1y Jctuall) un.:-uv<:r the ..:Jrburetor main mc:tering 

pa:::sa~s. but more often merely spills intotht: mani· 

fold resulting in an over enrichment of the fuel*air 

mixture. With fud injection. an uninterrupted supply 

of fuc.:l guarantees a smooth now of power whatever 

maneuvers arc 1mderw.ken by the car. 

DESCRIPTION 

The new fuel injection S\'St~m is unique in that it is 

electrkally operated, with dectronic comrol of the 

quantity of fuc 1 that is mete red into the. engine. In 

general. it is a system wherein fuel is supplied at 

i . ' 
~ 
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cunstant pressure and metered into the cyUnders by 

dectrically-operated injector valves. The length of 

time that each valve remains open to admit fuel is 

C:(•:-ttrolled by an electrical pulse whose length is 

adjusted electronically to give optimum engine 

performance. 

Air to be combined with the metered fuel is provided 

through two thronle boilies. The primary throttle 

c,n.ly is used initially to give a .. softer·· pedal and 

better low-speed control for most city driving; the 

secondary throttle is used only during fast accelera­

tion. The secondary throttle is so linked that its 

blades begin to open after the primary thron.le blades 

hJve opened 30 degrees and both reach full ·open at 

the same time. 

The functions performed by ~ new fuel injection 

system separate ·naturally into three main groupings:. 

the Fuel Supply System to furnish fuel at constant 

pressure, the Injector Control System to control the 

meteringof the fuel, and the Sensor System to regulate 

the Injector Control System so that the quantity of 

fuel metered will give the. ~st performance for the 

atmospheric and engine operation conditions that exist 

at the time. 
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FUEL SUPPLY SYSTEM 

The fuel supply system has the very important function 

of pro,·iding fuel at constant pressure to each injector 

\·ahe. !':<.,t unly must tht:: fuel flow be l:<>ntinuous- -that 

is, free from vapor, air, and di rt-· ~ut it must be 

ddh-<;r~d at a very clo~ely controlled constant pres­

sure in order to give predictable engine performance, 

and th~ pressure must be high enough to en~ure an 

aJe4uate supply uf fuel for all ope rating speeds. 

To ac..:urr,plish these tasks, the fuel supply system 

has ~>ccn <:quipp:J vvith a fuel pump that is completely 

submerged in the tank, a pressure ret,rulator-filter 

t<• rt:move air and vapor and to regulate fuel into a 

manifold at constant pressure, a manifold to distrib­

ute to e~ch injector. and an inje'ctor at each cylinder 

to meter a controlled quantity of fuel into the engine. 

Fuel Pump 

New for passen·ge r , a rs, an electric- motor-driven 

fuel pwnp submerged m the gas tank has been adopted 

for use with fuel injection. It is a thin-vane, positive 

displacement pump which delivers fuel to the pressure 

regulator--filter at a pressure of from 25 to 33 psi. 

f. ' .• 

~ 
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FUEL RETURN LINE"' 

-----~ INJECTOR VALVE 

FUEL SUPPLY~~~ J1===-=--=-~/ 
PRESSURE ---7) 

REGULATOR-FILTER_,,.,., / _\ 

FUEL TANK 

. FUEL 
MANIFOLD 

FUEL SUPPLY SYSTEM 

Sin\·.c this 11c.·w pump ··~ash'-•:;'' L1.·I fr,,m thL· tJnk t•·· 

the engine, the fud lint.:~ J re J!·.•:.t;-. prcssuri.:t.-d, 

maint.1intnt~ ..l highL·r h,,ilin; p1 d!1t of tht: fut.:l 3:.d rlhs 

reducin.:: thL\ f,,r111at1un uf \·t.1pP1 s. Aml, sin1..t.! the 

pump is submt:rged, It i~ nor lih·ly thJt air ·~·ill t~ 

dra\1v11 intu tht..: linc:;. 

Th~ circui• f,,r the: fu£-•1 pun p :n,-,tur fo~:orp,,rcltt.:•.; a 

safoty pn:1..·.1:itinn Jgai11st f!,,i,ding should tb .. vngir~•~ 

StJll <,r th·-· ignitit•n k,.:~ bl· t:1~•p...:d ,,:. \', ith ~h~· l':1~ir~ 

Hot opcrJti::g. The fud v·:n1p m1\t(\r \'.:ill lx·,bin lU 

opcr..tw •.,uly w!~t:r. th..: ,·..t:· h hci~~ startL"d. Cm~"-= th._: 

cr.gitit.: 1.--i runni~~. ~urrt!nt t" t~:t: pump motur is main­

tarnt.:J via. tht: igu1t1<.,n ~i:-cuit by the .closing of a pr·es­

surc swir":h ir. the m3in engint: 1.'il galh:r:: when the oil 

pn•:.;;-.;un· h"1S built up.· And, a-.; long J.S the engint.! con~· 

tinuL':-i ~o nrx: rat~, th•.! pur11p will dcllver fuel to thl! sy:i­

tem. H,w-h.:v~r. should tht.! engine stall, the drop in oil 

pressure will .r.::l~asl: the swit.:h J.~d stop the p•.:mp 

fn,m v'perating. 

A pr~s.::;urt! rcgul..w.-r-filtL" r l• -~.Ht.:d in tht: cnbi::c ~um­

pa rtrnt:nt, .:i part of the fud supply sy:m.:m. h..1s thrc.!c! 
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YAGNETIC 
SPRING 

PRESSURE REGULATOR-FILTER 

) 

1mportant functions. It must filter from the fuel re­

ceived from the pump any particles that could affect 

the rate of flow in any way; it must eliminate any air 

and fuel vapor that might collect; and it must dispense 

the fuel at a very closely controlled pressure of 20 psi. 

In order to maintain proper engine performance at all 

operating speeds with-fuel injection, fuel pressure 
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must be controlled very accurately, !or any unforeseen 

changes in the pr~ssun: .will ..;aust! considerable vari-

, ation in the powt: r output of the engine. 

'-' 

Fuel from the pump fir!5t passes thr\,ugh an extremely 

fine micronic filte·r whkl1 takes out any particles 

greater than 5 microns in diameter (a micron is one• 

millionth of a meter), then past a magnetized wire 

spring to atrract any minute mc:tal particles which the 

filter could not stop. This fine filtering is necessary 

to prevent a build-up in the injet:tor valve or orifices 

which might change the ratt: of fuel flow. The valves 

are solenoid-operated and their magnetic fields could 

attract unfiltered magnetic particles to the valve 

surfaces. 

As the fuel flows through the pressure regulator-filter, 

the fuel pwnp pressure acts against a diaphram. Any 

pressure in excess of 20 psi overcomes :i regulator 

valve spring and pulls the valve towards its seat to 

_limit the flow, thus maintaining an outle_t pressure of 

20 psi. The diaphram area is quite large in relation 

to the area of the regulator valve, thereby assuring 

very accurate control of the outlet press~e- -not 

more than plus or m'jnus one -half pound. 

\ I 
. ~ 

, I 

~ 



Before the fuel exits from the' pressure regulator­

filter, it passes through a chamber where any vapors 

or air a re trapped at the top and bled into a fuel tank 

return line. In trus manner, only "solid" fuel is dis­

pt.'rt"'t:d rn the inj~•l'tor valves~ 

Fue I M.1mfuld 

From the pressure regul.1t0r-filter, the pres.:Surized 

fut.·l is piped to the injector valves by a manifold sys­

tem. The- manifold consists of r,.vo "runner" tubes. 

on~ for c:..ich bank of four cylinders. from \\'hil:h short 

··reeder'' tuhcs cimnt:~ttoeach injt.!Ctor valve. Th~ run­

ners a re .. inte rconnectcd by flexible: hoses fore ,ind :if!. 

Tht.· (•nti rL· ;:;ystem has been desib-rned to take adv.1nt .. 15e 

nf thL Jynamks of pulsations resulting from the cx­

rn~n1el} r..ipid opening .ind ~k1sing of the injc~tor v:ilvt:s. 

C\ms~qucntly. the selection of the propc r manifold line 

diameters • .ind the pladng of flex.ihlc inte rcunnl!ctors 

play an imp"rtant part in getting optimum en6 ine per· 

formance, since space limit=itions b..1r the use ofa. Vl.!ry 

larg·:· manifold which would a~hieve the same result. 

. 
The injL'Ctor has tht• jobofnwtcringai;alibrarcd quantity 

of fuel into the intake m.1nifold at the intake port. Thi~ 

is dnnL' li}' op~ning the injector valve for a specific length 

of tirr.c as dcte rmined by an inj~ctor control system. 

f. ) 

INJECTOR \/ALVE 

Ea~h injc~tur V'1lvc is solenoid· \,pc ra tcd a:1J is Jcti­

vated hy rin ck~t rh.·,11 pul sc n:~l'ivcJ frr.Jm rhc injector 

control system. As a valve disc is pulled a\a.,..1 y from 

its scat electromagnetic.illy. six sm.ill orifict!S arc 

opcn~d to thL' pres~urized fl.It!!. As s,>on_~...; the ckctri­

cal pul:-;c h.is OCL'n cut-off, a very h..igh rate flat spring 

rd urns the valve disc to it5 scat, shutting off th~ flow 

of fuel.· Th.is is an extre-mely rapid operation,. the. 

valve ~ing designed to stay open from 1.0 to 4 .3 mHli­

seconds (thousandths of a second). 
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I~JECTOR ~ONTROL SYSTEM 

Tl;e injector control sy~tem has the fwiction of so reg­

ulating the amount of fuel metered into each cylinder 

that the engine gives its desired performance under 

the existing conditions. This is accomplished by dis­

tributing to ea.ch injector an electrical pulse that is 

timed by a trigger selector to coincide.· with each en­

gine intake stroke, and its duration controlled elec­

tronically by a modulator and a system of sensors. 

\.,._ ____ v-_____ , 

TO SENSORS 

TRIGGER SELECTOR 

RESISTANCE mox 

lfiJECTOR CONTROL SYSTEM 

,f' , 
' . , .. 

. f.41-

Trigger Selector 

The trigger sc:lcctor has a dual fllnction c.1s .[\lrt of the 

.injector control system; first, it triggers the modula-

tor into operation and, secc,nd, it r1.·.::eJvcs an electri­

cal pulse fu,m the modulato1 and di~t ril.,utes it to the 

proper injector. 

The triggering action is quite similar to the action of 

the ignition distributor, and the: tri~.-;i.: r• sdector is 

driven at the .same <;peed as the distributor 

by a flexible cable from tr.e c!istr ibutor shaft. 

A four-lobe cam ope rates two :;cts of t>reaker 

points so that, alternately. one •.1f two modu­

lator-channels is triggered. A measured 
. 

electrical pulse returned from the modulator 

then is distributed via a segmented com mu· 

• ta tor to the proper injector. 

Modulator 

The modulator, which is located in front of 

the r~diator, .electronJcally develops pulses 
. , 

· of current whose duration is calibrated 

according to the existing atmospheric and 

engine operating conditions.· Each pulse 

then actuates an injector va.l\'e, holding it 

'•, .. :./ 



I 
I open for the duration of the pulse to provide the correct 

amount of fuel for the desired engine performanc_e. 

There are two complete electronic channels in the mod­

ulator, each of wltich develops calibrated electrical 

pulses to regulate the fuel supply to separate sets of four 

cylinders. As either channel is t~iggered, a pulse of 

current whose duration is determined by the combination 

of the modulator and sensor circuitry, 

is returned to the trigger selectortobe 

wstributed to the proper injector. 

Altitude Compensator 

'1 \\ 
·., \ .... ~ J 

The altitude compensator is located 1n the modulator 

and is a sensor that adjusts partofthe modulator elec­

tronic circuit to vary the length of the electrical pulse 

to give correct fuel-air mixtures at different altitudes. 

It is a bellows type aneroid barometer that regulates a 

rheostat in response to changes in air pressure. 

SENSOR CIRCUIT TO MODULATOR 
_________ A._ ________ , 
r . , 

SENSOR svsr EM SECONDARY 
THROTTLE VALVE BODY 

The basic sensor for fud injection is the 

Lrigger selector who:-;~ rotation is direct­

ly tied to engine speed. It dictates how 

often th~ injector valves open, hence the 

quantity of fuel deUv(.•rt:it: All other s~n­

sors merely modify this basic rate of 

fuel delivery--. These other sensors con­

sist of resistance units, each of which is 

affected by one of the various atmospheric 

or engine operation conditions, and whose 

values are combined into the modulator 

electronic circuits to control the duration 

of each electrical pulse developed. 

i 
• 

SENSeR SYSTEM 
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Temperature Sensor 

The temperature sensor is located !'" the primary 

throttle body and is exposed to intake air. It is com­

posed of a t.hermister which chan~s its resistance 

radically in an inverse direction as the temperatur~ 

varies; that is, the resistance of the thennistcr de­

creases as the temperature increases. (This is unique 

in th:n the resistance of most mct.1ls increases as 

their temperature rises.) This adjustment of resist­

ance, in conjunction with that of the:: altitude sensor, 

helps to determine the duration of the electrical pulse. 

Manifold Vacuum Sensor 

The manifold va.:uum (Joad) sensor has the primary 

function of adjusting the amount of fuel delivered so 

that it corresponds to the throttle position or to the 

load against which the engine is pulling. It is located 

on the primary throttle botly and consists of a poten­

tiometer- -a variahle resistance µlaced in a circuit to 

contrul voltage- -whose "tap" (movt>able arm) is linked 

to a spring-loaded pistun. on\.! side of which is open to 

manifold vac uurn . 

As the engine load decreases, such as after a car has 

reached the top of a hill, the man!fold vacuum increases 

and pulls the piston against its spring. This. movement 

,-

of the piston rotates the tap of the potentiometer, re­

ducing its resistance to decrease the voltage in the 

modulator circ'-!it. The result, then, is a shorter elec­

trical pulse with a consequent decrease in the amount 

of fuel delivered to the engine. 

As the load on the engine increases, manifold vacuum 

decreases and permits the spring to move the piston in 

the opposite dircctirJn. Resistance in the cin:uit there­

fore is increased, resulting in additional fuel metered 

into the engine to handle ·chc increased engine load. 

Acceleration Scn::iur 

The acccler..ition st.:11::ior is lo(ated on the prim,1 ry 

throttle hotly an,! its circuit is in series with that of 

the manifold va..:uum sensor. It is the ~c.ins hy 

which an extra supply (.1f fuel is provided to t.ikc t.:arc 

of a sudd~n J~r.·1.J.nd of the kind that occurs whe·n thi.: 

car is aci;clc rated. 

Th.is sensor is a vacuurn-0perated switch which nor· 

mally is closed. When the marJfold vacuu~1 drops 

sudd~nly (i;ar being acceler.:.m:d) the prcssur~ t~n or·.: 

side of a diaphram rises, so th.it th•.: di.1phr.1m 

moves, opening the switch. Th1s action imniciliatt'ly 
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a c!d s a fl:xc d rcsi s,.1r.c e tu t!.e re sis ta.r:ce ~f the po ten -

tiomt.:ter in t::e m.:rnifcld •:J.c t.:um sensor. rcsdting in 

a volt.1,;-e in.:Rase in the mccufator circuit. Tltis 

makes the d:iration of t:-.c eh:i:tric.11 pulse knger to 

pro\;de an c.nrichec fud-air mixture to me~t the s:...1d­

de-,,Jy incn:ased engine requirements. A bleed hole 

in t1K· diap?--.razn allows ,he pressures on both sides to 

equalize so t.bat a spring c:in return the diaphram 

r.:ipi\:::; to .as i:Jtial pr.,siti0r.. clusir,6 the switch and 

·w.idr:g t!l(: added resistance 0ut of the circuit. 

ldle Scr:sor 

') 

Tl:e ir.lc ~ensor is located on the primary throttle body 

wHh Hs circ~t also in series with the manifold vacuum 

sensor. It cc:isists of a manu.'.llly-adjusted resistance 

v.:hkh is added to the circuit when the throttle blades 

are rn the ic!.1:? position. In this instance, the resistance 

is locatt:d in ae circuit t!Hfcrently so that it reduces 

instead of in.;r~a!,:ing the voltabc of the m_odulator cir­

cuit, thereby 5hortening the electrical pulse and re­

dudr.g the arnowlt of fuel metered during idle. 

Cold-Start and W.:irrn-Up Sensor 

The cold-start and warm-up sensor, as its name im­

plies, adjusts the duration of the electrical pulse to 
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pro\'ide the necessary fuel enrjchment during cold 

starting ar.d during wa,rm-up to normal C:-n&Jnc oper­

,'.lting tc·mrcratures. It consists of a thermostatic coil 

at the prin~ary Lrirottlc boJy which positions a rheostat 

acccrding to the cr.glne 11::mpcrature, and a solenoid­

ore rated plunger which is linkcd to turn the thermo­

static coil an ac!rtitfonal amount when tht.: solenoid is 

e11ergizcd during ;:,;tarting. 

The thermostatk coil is so located as to assume the 

temperature of the engine and adj11st itself, and the 

rheostat, accordingly. 

As the car is started, a circuit to the soh:noi<.l is com­

ph:ted, causir~g the plunger linkabt: to contai;t an ''ear" 
... 

on the thermostatic coil and rot.lte it further than its 

position as dt!t~rmi:ic:d by engine temperature. The 

addt?d resistance to the modul-'.ltor drcuit increases the 

duration of the electrical pulse, rcsultiug in the fuel 

enrichment necessary for starting. 

After the engine has started and the starting motor has 

been disengaged, the solenoid becomes de-er:ergized 

and the plunger releases tht:> thermost.ltic coil to re­

turn to its initial position. The th:rmosratic coil then 

I' · I ..., 

• 
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is heated gradU.1.lly by .fresh air piped through the 

exhaust manifold , causing it to cum the r heostat and 

decrease the reslst.:ince in the modulator circuit. 

This dec reases the duration of the electrical pulse 

progressively durin~ the warm-up period, so that 

the fuel flow dcc rca scs Wltil the fuel-a.tr mixture for 

normal engine oper ati ng temperatures is reached . 

To avoid flooding should the engine fail to start im ­

mediately , or to lie.it it out in case of flooding, the 

a ccelerator pedal ~·an l:x! depressed full y, c_losing two 

micro switches. During cranking this·com plctes a 

c ircuit to the moduL1tur which reduces the pulse 

length to a point where the injector valves will not 

open to deliver fue l . Raising the accelerator slightly 

permits the micro switches co open , cancell ing this 

spt!cial circuit so that the injecto rs will function 

normally . 

..... , 
t 
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QUESTION: What is the Ekctrojl'Ctor? 

ASSIV Ell: It is ·a revolutionary new method of 
f ud injl'ction for internal combustion cngi:1cs. It 
is lit'\\' l,eraUM' it is 1'11!ctro11icallv co111rollcd and 
cln:trically actuated. It pro\'idc!> timed iata~t' port 
injt-rtion throug-h a low pn·:.mn•, common rail sys­
tt·:11, n·!>pomiw to intake manifold prt·ssurei and 
otiwr c-ni-;i1w n·quiremcnt sign.1:s. 

QL~ESTIOi\: How is till' Elt'ctrojcctor t>kctron­
ically conln>llt'd? 

ANSIV ER: Engine- rt·quirl'n,l'nt !>:gnals ar,' ckc­
tric;dly tr:rnsmittf'd to an Elt'ctro11ic- ;\1odulator. 
It .0111l>i11c•~ thl'm with timing ;i;;nals from a Di~­
tril1utor-Iln:,1krr ll nit, and tr;111s;nits mcasur1:<l 
pubc~ to an .i111plifi1-r, whkh then sends ~trongcr 
pul;;r:~ through the Distl'ibutor-.31·l•:.tkl!r Unit ~o the 
inclivi.lu;tl sol,•110id injector uozzks. Thl· time dur­
ation of till' nozzle· opcuin~ is controlkd by tht'se 
p1,l~es, regulating thr amount of fuel ddivei:cd at 
carh µowcr stroke of the engine. 

Ql.:ESTlON: Does thl' l~lrrlmjn:tor require a 
r111·t!'rin~ type high prc~surc pump? 

AXSll'RR: No. The low prnsurc system USl'S a 
motor drivt·n t•kctrical pump, maintaining 20 lbs. 
Jll'I" ~quan: inch pn·ssurl', 

QUESTION: What dol·S the tnm "common 
mil'' mean? 

ASSW ER: A common rail systt•m is a fuel sys­
h·m to which .ill inj<•ctors are din·ctly conm·ctt·d. 
It is a sin~h: clos,·d circuit lin,· runnir.g from the 
tank through n filtt'r to ali injectors, and back to 

) ) 

l!'V tank. :\ rl..'~tr.ctwn ,n the return line helps to 
· 111 tint;1i:1 c·onstant f1H·l pressure. 

QUESTION: l:fow is the syi-tcm timed? 

A.\'SWER: Tl1e sy~tn11 is timrd by dcctrkal 
:r:;:;gl.'r; .. g or;;;ir.ating in the D-B Unit .:.ssC'mblcd 
:n• ~he cii!-;ributor. 

Qt'ESTfO:'\": Arc thcst.: thr same units u~cd for 
i~nition ti:nir~~? 
.·!.\'.'i' :;-,·-:.?: :-:0. Tile ~t.mdar<l di,trihutor cap 
;,nd :·ntcr an• n-rnovcd. Tlw D:stributor-lkcakcr 
l.':;;t, (:).B lJnit), rnmistini::; o:· a M~par,1te set of 
h;-,·,ikl':· po;nts, an,i a <li,trihuting com1m:t~.tor, is 
rr.,.unttc.; on faL' ha!>C of thl' re~ul.tr <li:-trihutor, as 
\\·d1 al> a Sl'p.1ra 11• rotor. Thl·n the st:11,dard rotor 
a::/ :.ip .ire r,'pl;:..:cd, and tl:c di~triimtor contains 
,w;, H'b oi :im;ng- Lomi;oac:1t.,. The height of the 
o:,trib1.1:or i~ inc·r,:ai.r~f .:bout one inch.' 

(!C£5TIO:\': Wh~1t is n·quircd of a fuel in­
jt_•ction sy~t\'rn? 

.-L\'SWEl:: .\1:r flw! ~y~km, whetht"r carbun•tor 
r,r iud inj,·cti(l11, mul>t m1:ct certain engine rcc1uirc­
mcnt.,. • They ::.re: 

l. Optimum :;ir !.:> fuel ratio under varying 
!o:d~ a:1d ~p,:cd$. 

2. Sta, ting enrichment tapt·ring ofI during 
warm-up. 

3. Ic:lin~ 1·mirhm,:nt to compC'nsatc for exhau!>t 
g~,s diluti,,n. 

·r. Lo.sd ('r.r:chmcnt for full power at full 
il,rott:e. 

5. Accder::.lion t·nrichmcnt to avoid momentary 
!~an-out. · 

6. Fast id:e <luring warm-up. 

QUEST10i\: How does the Elcctrojcctor meter 
or measure tht: fuel? · 

ANSWER: Fuel metering is primarily controlled 
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by intake manifold pressure, or vacuum. This in­
cludl·s necessary enrichment for full throttle or 
full load operation. 

QUESTION: Does thc.Elcctrojcctor use a con­
ventional choke as used on carburetors? 
Al\'SWER: No. Starting and y.•arm-up enrich­
ment demand is sign.aled hy an ekctro_nic · sc~sor 
which measures engine · tt·mpcrature. Fast idle 
during warm-up is provided by a conv:ntional 
fast idle cam and thermostat, as used with car­
buretors. 

QUESTION: What is necessary for idling? 

ANSWER: An electric switch, actuated by throt­
tle position, signals for idle range enrichment. 

QUESTION: What about acceleration? 

ANSWER: Acceleration enrichment demand is 
signaled by a throttle actuated mechanism or by 
a rapid change in manifold pressure. The dura­
tion of acceleration enrichment is determined by 
the Electronic Modulator in accordance with en­
gine requirements. 

QUESTION: Does the Elcctrojector supply any 
other requirements? 
ANSWER: Yes. In addition to meeting all the 
requirements li.sted, highly desirable cut-off dur­
ing deceleration and automatic altitude compensa­
tion arc ·provided by the Elcctrojector. 

QUESTION: How is cut-off during deceleration 
accomplished? 

ANSWER: When the piston in the manifold 
pressure sensing device reaches the extreme position 
during deceleration, £uel is automatically cut off. 
This prevents smog, which is a considerable prob­
lem in many cities. 

QUESTION: What i.s automatic altitude com­
pensation and ho~ is it eff ectcd? 

l 
). 

A,\'SJVER: Automatic altitude compensation is 
c!csirable because of thinner· air at higher altitudes. 
A :&cndix device, call,·d an aneroid, is used in 
Wl'ather bailoons to mcasurn atmospheric pressure, 
which is a measure of altitude. A signal from this 
device to the Electronic -Modulator maintains a 
constant air to fuel ratio, regardless of altitude. 
Without this compensation, serious enrichment re­
sults, afTc:cting performance and economy. 

QUESTION: Are other automatic compensa­
tions possible with the Elt:ctrojcctor? 

A.\"Sli-'ER: Yes. Compensation for ai'nbient air 
tcmpcr:,turc can be had by using an electronic 
scn!>or in the throttle body opening or other avail­
nbk iocation. This is optional at the discretion of 
the vehicle manufacturer. 

QUESTION: \\'hat arc the components of the 
complete system? 

ANSWER: They arc: 
1: A throttle body, similar to a carburetor 

throttle bod)', The throttle body contains 
most of the scm.in~ units. 

2. Th<:' .Di~trihutor-Brcakcr Unit. 
3. The Eicctronic ~Iodulator. 
4. A Solc-noid Injcctor ::-.rozzle for each cylinder. 
5. Electronic sensors for sensing of engine and 

intake air temperatures. 
6. The Altitude Compensator. 
In addition, separate Bendix divisions offer the 

fo:lowmg items, which ar.<.' optional: 
7. A motor driven non-metering electrical 

pump, offered by Eclipse Machine Division, 
Elmira, New York. ·. 

8. Conventional fuel and air filters, offered by 
Skinner Division, Detroit, Michigan. 

9. A suitable wiring harness, offered by _Scin4 

tilla Division, Sidney, New York. 

QUESTION: Describe the fuel injector nozzle. 

!' 
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ANSWER: The ftu-1 injt·ctor con~ists of n sole­
noid (.'oil in a c,lsc. The core of dH~ C'oil '-~ontains 
a vah·•-~ ou ~~ plunger, h;1ckrd up hy a ~pring, which 
k<.'l'j)S tlir valve Oli the M.':lt until the sn:enoid 1,uu~ 
it opt"u, upoa tlh· signal from the F.h·ctr,)ni,'. Mod­
uli.Ltor. Thr nonlc orifice is larg,: enough to 
c·limina te dirt problems cncouukrcd in otlit-r fud 
injection systems. 

QUESTION: lkscrihc the t~,rottlc body. 

A.\'S W ER: l t is a castinr, similar to a carburetor 
throt:Ie b,,dv. It contains the familiar rarLuretor 
buttni1y v;d~·(• on a tl1rottk shnft. Jnstailed in the 
thrott!e hndy arr the F:tst Idle Cam and Thc:rmo­
stat, Lia· Arcdrr;itic,n Euric:hnwnt Control, the In­
take Manifold Pn·ssun· Sensor ~md 1 )c·cc.-Iaatim1 
Cut-OIT, and the ldl\: Range Enrichment Control. 

QUESTJO~: I row d,1c·:s the Intake Manifold 
Pres:-:ure S,:m,or operat~? 

A:\'SIVER: Tht~ lnt:1ke ~fanifold Prcs:-.ure Scn:-or 
rnn:,,ists of a pi:-;ton in a tube, with a (:aiihratcd 
spring pu!--hinh ngainst it. It has an opening to 
man if old pres~un.• at one (·n<l, :rnd a,1 openi1:g to 
atmrn,pht·n· at the other t'lh.i of the tt..lh'. Vari,aions 
in the comparison hrtwl'cn int.1ke manifold pres­
sure and atmosphne cause the piston to m(wc 
onl' way or the- oth('r in the tube. This ~1(tion 
vari(·s tlw resistilllC'<• of a p,>lt'ntiomctcr, and M·nd3 
a signal to the Elt•ctronic l,lodulator. 

Q UESTIO~: How does the Electronic :\fodli­
btor inkrprl't ali thc~L' sjg-nab coming to it~ and 
dl'wlop ,t si~nai wltid1 will accuratdy rrflcct cn­
gim· n:quircmeuts? 

ANSWEU: The Electronic 1'fodulator contains 
a multi-vihr,,tc,r circuit. and. an amplifier. All the 
S(·rising si~nals, aucl tlw· timing !)ignal arc ..:omhinrd 
in the muiti-vihratnr circuit to devdoil a pulse 
signal which will oprn · the injl'ctors th,· prl·cisc 
amount of time required to <ll·livcr the exact 
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a:-11ount c.f fu<.·! rrquin~d by. engine conditions at 
th~: b~t.mt. The nmo!ific:r r,~ist·s the OLl.tgoing 
sig-:' 1i to :, cu1-ri•nt su!l~ci,;nt to opl~l",llC the so1c­
rioid v~!ve i:1 the injector. The entire action is 
ir.s t~i.n ta at:ous. 

,t·-::,;:• .... o, ... 
(_. 4 -~•·•J._l l .i., 

~('\ l ~\.~ t ;' 
How do all these th:ngs happen 

.A.\"5,' ,; 'i:·R: Ekrtf!C'itv nets wid1 the snl'c<l of 
1~;i:· •. i J~,JJ()L, n:ilt·s ,>t:r ~i-couc!, a:id :he ·El,!ctro­
j··c~or i:, t:l·ctnH!lC. ~>rtci:-.c ~yrn.:l,roni!-m of <ldivcry 
c,f :-!:•"'h~n·d f1_u:l w~ t!\ en;;inc dcm:~nds provide:: the 
:::a:-.;rnma Oi per:Gr:n,,ucl', po-.n·r ar,d cconomv. 
T!a· 2:l'nrojcclOr dimina.t,·s mechanical and hy­
c:r.1uiil-: kt~{, providing the ultimate in engine rc­
!,1'-un:-.t·. 

Q ~:l:STIO~: Dod the Eh·ctrojcctor: like sr,m~ 
otrwr l'kctronic dcvircs, rcqu:rc a warm-up period? 

.•!.\'.~ WER: T:-ansi~tor~, u:ilike vacuum tubr.s, • 
• • I • • 1 • wl1:1. . .1 .-~·:1~1,rc w;irrn-up tn~c, ~~\\~ no f1k1mcnt, 

:.r1~ ,·~.:!u,ire __ no \\';,rn:-up. 1 rans1:.tor:; have ,dmost 
1.~r.h;~,:t,·(. !:!t· l'X!i\'Ctancy, nnd make cxtrc:ndy 
~ma:l curn:n: c!ern:mdY... 

Ql.7ESTIO~: Is horst·powcr improved by the 
Eb troj,:ct,)r? 

.:1.\"SWER: YL'!-. Te!\ts in<licatc an increase of 
~h0,,t ! w·c in b·xs1'}'0\V(.'r. Imprn,·\'HH'nt:-. in m:rn­
i:;";j;~ <.!l.'~:~n. wi!! c·xtl'nci this g:l;n. [h,t more im­
port.t:it tl:an iaw.-.,·pmH·?' incn·,t~c is t!:~ imprnvc­
nw.-.t ir, wrq1H· ch,1r,,t:t(•ri,tics. A 1ypkal l~nginc 
r~.t,:hes peak ti-,;·quc at ~-WO RP~1 or nbout 50 
:\1PH w~th a fou:·-ham·i c,1rbu:·'-·tor. The !-amc 
tc,rqul• is :Httair.t"d at 1200 RPM, or ahout 25 
~f PH with Eh.·ctrojecror, a:1<l an O\'erall increase 
in i;'-•~d .. torq~h~ ,tt ;ill spel·ds is JJrovidcd. Gct­
;.v,·;ly. and m.tr,em·erability arc improved, adding 
to saf cty in traffic, as wcH as ht;tter over-all re­
spor.sc to ciriwr demands. 

QUESTION: Is road economy improved? 
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ANSWER: Yes. The uniform cylinder-to-cyl­
inder mixture providt•d by the Electrojector allows 
leaner mixtures. There is no need to over-supply 
nearby cylinders to avoid starving more distant 
cylinders, as with carburetion. Tank economy is 
greatly improved, especiall}' during cold wc:ather, 
because of rapid engine warm-up. Carburetor sys­
tems, in cold weather, run rich for as much as · 
ten miles of operation, and seldom reach full lean 
position within four or· five miles. Elcctrojector 
reaches full lean position within one mile. 

QUESTION: 'What are the principal advan­
tages of fuel injection compared to carburetion? 

ANSWER: They arc: 
1. Increased Power. 
2. Higher torque, with peak torque reached 

at 300-500 lower RPM. 
3. Improved fuel economy results from uni-

form distribution of •fuel. 
4. Quicker Cold Starting and Wann-Up. 
5. Wider Latitude in Fuel!,. 
6. More Room Under the Hood. 
7. Faster, Livelier Response to the Throttle. 
8. Lower Body Silhouette Possible. 
9. Gas Velocity at Low Speeds is maintained 

by Hight·r Volumetric Efficiency. 
10. No "Cold :Muffler" on Dual Exhaust Sys• 

terns. 
11. No Need for Manifold Heat. 
12. Lower Intake Temperature allows higher 

compression and earlier spark without 
detonation. 

13. No throttle valve icing. 
14. No cornering- or hill angle effects. 
15. Better All-Round Performance. 

QUESTION: What are 'the advantages of the 
· Elcctrojector compared to other fuel injection 
systems? 

ANSWER: 
Lower Cc,~t. · 
Fcwt·r Moving ParlS. 
No Special Pump Drive from the Engine is 

Requin·d. 
No Crhical Filt~ring Rt~quircd. 
No Surge or Inertia Effects, as in a pulsating 

high prc~surc line. 
No Vapor Lock 

r· 

Easier Adaptation and Assembly Line In• · 
stalla tion. 

Quict-.:r Operation. 
Low Electrical Requirements. 
No lJltr,1-Precision ".Millionth-of-an-Inch" 

machining rcquir<'d. 
Plus c,rntlter imp()rtant feature; 

The E!cctrojl'ctor srstcm is self-priming 
an<l re11uircs no bk-cding. This is in co:1trast 
tc, p,-efsun: pump S)"Stcms, which of ten are 
comp!etdy upst't by the presence of air or 
vapor in the lines. 

QCESTIO:'-:: is the Elcctrojcctor system now 
a\'aibhk·? 

A.\'SWER: Proch.ct designs, laboratory tests, and 
road te!.ts h:1ve n·ached the stag<' where the next 
step is adapting the systt·m to individual engine 
reguircmcnts. V1·liicle manufacturers arc now 
tl'sting the spt«·m in thl'ir laboratories an<l proving 
grounds. Announcements by vehicle manufactur• 
t•rs will provid..: the .best indication of availability 
of the Elcctrojcctor system. · 

QUF.STIOX: Does the Ekctrojt·ctor have ap­
plication pos1,ibilitios other than for passenger 
can,? 

ANSf·VER: Certainly. Already inquiries are 
flooding in from manufacturers of trucks and 
busses, light aircr-.ift, marine and stationary en• 
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gir.cs, and oth<·r:-. Thr Hst of advantag('"s will app!y 
with grcatrr i1:1p~ct whl·n the t•conom;c g:.1im pro­
\·idl:!d by Ele,·trojc.-c:or arc n1ca.surrd in CCln1r.1t'rcial 
... pplicatiom. Thr more miles a vehicle is driven, the 
grcat~r tl1c saving. In additio11, road time ~"·iH be 
decreased becat;s<· vehicles will be more maneuver­
able, get away fa~ta, and will be able TO take 
grades faster. Al: of these acivantagcs point to 
almost universal applica;ion possibilities. 
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SERVICING THE BENDlX ELECTROJECTOR 

For the operation of an internal combustion engine, it is necessary tq supply fuel and air, in the proper 

proportions, to match the requirements of the engine during the va~ious stages o! operation. This' basic re-
,, 

quirement is ne·cessary, if either carburet.ion or fuel injection is used for metering the fuel into the engine. 

In addition to the proper metering of fuel, it is also essential that the ignition system be maintained 

in good operating condition and that all components, which are adjustable, such as: ignition timing, distributor 

point setting, spark plug gap, etc., are set in accordance with factory specifications. 

The Service Analysis of the Electrojector, covered in the following pages, has been developed on the . 

basis _that all components of the ignition system are in proper working condition. This should be d~flnitely 

established before any attempt is made to service the components of the E lectrojector System. 

THE BATTERY OF THE VEHICLE SHOULD HAVE AN OUTPUT VOLTAGE OF 12. 5 VOLTS MIN1Mur~1 

\VITHOUT LOAD. The voltage should be checked with a battery test meter. Good cables with clean, tight 

connections should be assured at all times. 
......... 
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ELECTROJECTOR: 

SER VJ CE a\~ P, NU At NU ft1 BER 2 . 
(FOURTH rtEVIS!ON) 

This manual is designed to provide the Serviceman with Servicer 
Analysis and Test Procedure information on the Electrojcctor 
System. 

The copy has been simplified by the use of a standard page format 
with columns under these headings: 

CONDITION 

REASON 

CAUSE 

DETERMINED BY 

CORRECTION 

To use the manual, follow this procedure: 1) determine the mal­
function of the engine such as HFailure To Start - Engine C:-ra."lks 
But Does Not Fire" 2) find this s1tuation in the colu1:21n he~cfod 
"Condition" 3) read across the page for service info:-mation to 
correct the malfunction. 
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~:n"f/".t TROJECTOR 
SERVIC l ANALYSIS 

NOTE: Before starting a Service Analysis on the Electrojcctor, make certain that all other components 
of the engine are in proper operating condition. The ba ttery should have a mini~um of 12.5 volts . 

COirnlTiON REASON CAUSE DET ERM J;~ED 8Y CORRECT!ON 

FUEL SUPPL Y SYSTEM 

Failure to start - No fuel being delivered l. Fuel pump inoper- 1. Operate starting mo-
engine c:-anks but to injector valves. ative . -tor and listen for 
does not fire. sound of purr..p ·opcr-

a ting . 

a. Blown fuse a. Visual inspection a. Replace fuse 

b. Defective wiring or b._ Visual inspection. and b . Tighten co:1:1cctionn 
loose connections. ohmmeter chcc}:. or replace wi:-in g . .. 

: 

c. Defective fuel pump c. Energize circuit and c. Service o r ::-e?lacc 
or clogged inlet c heck with voltmeter. f u el pump if nc c es -
screen. (Test Proedure No . l) sary . 

2. Restriction in delivery 
'- · of fuel. 

a.. Clogged filter element a. Visual inspection a. Ckan or rcolacc 
elemc!lt. 

b. Defective pressure b. Install pressure · b. Re?lace presnure 
regulating valve. guage at output regulator-filter 

connection or port. asser:1bly. 
(Test Procedure No. 1;, 

-
3. Empty or ·low tank 

leveL 

INJE CTOR CONTROL SYSTE~ 

Injector valves not l . Jnjector control 1. Energize cra-nking 
opera ting.- system inoperative. circuit and listen for 

"clicking" of injector 
valves. (Test ?ro-
c edure No . 3.) , 

I 2 I 



co:rnJT ION REASON 

Continued) 

CAUSE 

a. Blown fuse to 
modulator. 

b. Loose connections in 
electrical system. 

2. Defect in triggering 
selector unit. 

a. Flexible drive shaft 
defective. 

b. Breaker contact 
points inoperative 

DEiERMlNED CY 

a. Visual bspection. 

b. Visual inspection and 
ohmmeter check of 
wiring and conn~ctions 
·(Test P.rocec.t:rc ~,o. 2) 

a. Ohmmeter test of 
breaker point oper­
tion. 

b. Ohmcter test at 
trigger connections. 

c. Loose connections. c. Visual inspection or 
ohmmeter check. 

d. Restricted movement, 1 d. Visual inspection and 
or damaged brushes. voltmeter tes-:: c>.t 

output connection.a. 

e. Damaged cap or 
rotor. 

3. Modulator not func­
tioning 

a. Blown !use. 

3 

J 

e. V;:=:ual inspection. 
Refer to Test Pro­
cedure No. 4 for all 
checks. 

a. Visual inspection. 

) 

r.or;:, ':!lT 'if!,: . ., ,\t1!-.Vl .J, .. 

a. R.cpbce !use, if 
nec:essary. 

b. Insure tig~t cor: 4 . 

nections. P.e-::,lac-!: 
a.f.>fe,.t;\'C ... 1·r~ ... -:: · •. 

...., - - Ys ••• - •-

nee e ~ 1,n_:ry. 

a. ReJJlace drive 
sh1ft iI nec6ssa:.-y. 

b. Adjust pobts or 
:-epbce trir-;ge~bg 
S'"Jlecto:- 1..!~it i::: 
necessary. 

c. :..,su:r.e tigh<; 
conr..cctions. 

d. Ins•.ire f::-e.e rno ... ·e-­
mcnt of b!"ushe s 
er re?L:.ce c.n!.t i: 
ncccso:iry. 

e. Replace u:dt if 
necessary·, 

la. P..ep!ace fos~. 

i 
I .,- . 

, .. l 

"GlP" 
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. CONDJTION REASON 

~11~~ \tECTROJECTOR 
SERVICE AN,-,LYSIS 

CAUSE DETERMINED BY CORRECTION -----------f-------------+-------------i--~---------l----------· 
(Continued) 

En~ine st-.rts - · 
:!ails to run or runs 
?Oorly at low speeds 
but runs at speeds 
beyond idle range. 

I 
i 

b. Defective resistance 
box. 

c. Defective modulator. 

SENSOR SYSTEM 

b. Ohmmeter Test. b. Replace if 
(Test Procedure No. 6) necessary. 

c •. Check with new unit. 
(Test Procedure No. 5) 

c. Replace unit i! 
necessary. 

Sensor system defective 1. Loose junction plug 
or connections. 

1. Visual inspection. 1. l::'lsure tight ... connec.1ons. 

Fuel-air mixture ex­
cessively rich or lean. 

z. One or more sensors 
defective. 

a. Short or open circuit 
in temperature sensor 

b. Defective cold start 
rheostat. 

1. Maladjustment of idle 
sensor rheostat. 

2.. Ohmmeter check at 
junction plug. (Test 
Procedure No. 7) 

a. Ohmmeter check. 
(Test Procedure No.~ 

2. Replace th:rottl~ 
V"-.lvc body if 
nee es eary. 

a. Replace throttle 
valve body ii 
necessary. 

,. 

b. Ohmmeter check , b. Replace th:rottle 
(Test Procedure No. 11~1 valve body u 

nee cs r.a:-y. 

1. Heavy "roll" of engine 
indicates adjustment· 
too rich. Faltering 
engine indicates ad­
justment ~oo lean. 

1. Adju-;t idle s<Jnno::­
Replace throttle 
valve body. if 
necess1ry. 

z. Maladjustment of idle 2. Operate throttle and 2.. Adjust switch. 
switch. check switch oneratior. 

{Test Procedc.;e No. 7)1 

3. Cold start sensor 
stuck in higb resis­
tance position. (Cold 
starting position) 

4 

3. Manually checking 
sensor linkage for 
free travel and also 
free rotation of shaft. 
(Test Procedure No. 11) 

3. Clean. all extern.al 
parts to make cer­
tain of free op'!r­
ation. Repl::\.cc 
throttle valve body 
i1 necessary. 



) 

z. (Contim1ed} 

3. E:igine r..1ns - in low 
s?eed range but 
operates poorly 
'?:-!!yo:::id idle range. 

-w 
<P -

4 . .Lacko! Power !-1 ..... c, S ,.eds .. ":..,.,~ ?~ • 

~ 

' . . 
~ 

REASON 

=~/ t.:TilO JECT!lli 
S ,..P.'""" E ,,. 111" t- t..,. ~ :s .. C.,\\:lv -.1.\.1.,.~ 

CAUSE 

4. Open circuit to 
to manifold vacuum 
sensor, 

5. Excessive fuel 
pressu:re to injector 
valves. 

Insufficient fuel flow to 1. Fuel pump not ope,:-
the injector valves. ating properly. 

Insufficient fuel to 
engine. 

a. Defective wiring to 
fuel pump. 

b. Defective pump or 
:restricted delivery 
from pump. 

2.. Restriction in delivery 
o! f ucl from filter. 

3. Mani.fold vacuum 
e eneor maladjusted. 

4. Open circuit between 
manifold vacuu..--n 
sensor a.nd gro,~d. 

1. Breaker contact 
points not properly 

d ... d d' .. .:>. Jus~e , er 1?: .. y. 

1s 
,/ 

D ET ERM l~·lED BY 

4. Voltmeter check of 
mir.nifold Y?..::uum sen­

. sor. (Test Pro­
cedure No. 8.) 

5. Check output prea­
sure of-reguktor. 
(Test Proccdu:e No. 1) 

a. Visual inspection or 
check with ohmr:1etcr 

b. Chee!"=- ptt.T.p o-.itpi..tt 
pressure {Test Pro-
ccd.u::-e No. 1.) . 

) 

) 

4. !naure tight 
connect-io:i." . 
Repbc c throttle 
valve body, ii 
nee cs s~:ry. 

5. Replac~ rcg';;.1.c\.tor, . ,: . 
~ ..... necee3a:-y. 

a. Replace wiring, if 
r.'!~es sary. 

b. Service or repl.:,.ci:-
1 i£ neces5a:y. 

2. Install p:-eosure gu.,.,gej Z. :? .. emove any :re­
in •regulator. {Teet I :Jtrktion. Clei:.n 
P:roccdure :~o. I.) filtc:- elemc~t. 

3. Check adjustment of 3. Adjuet .sc::i.,o:- or 
manifold vacuu:ri sen-1 · r-epLr~ce !.hrcttlc 
so:r. (To Es! Procedure I v2.Jv•J bocy_. :,;, I No. 13.) I necc:::::ni.::-y. 

1j' 4. Voltmeter chec!<. . 4. Correct c~.hr:! or 
(Test Procetlu:rc No. 8) replace t...'-ll'ottle 

l v.:-.lvc boci.y ii 
nc ::'! :i ::.ary .. 

I I 1. Check by feelP-r gauge. l 1. A<ljuat points. Re.. 1 
I I p1.ace trir,5~rin5.; it.:• : 

. lee.tor, if n~cezsar~.,. ~ 

I 
• 

' 

-d 
'" x! 21 

2l 
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CONDliION 

(Continued) 

Poor Acceleration .. 
occ.asiona.lly backfires 
through air cleaner on 
st!dden accelerations. 

Loss o! fuel economy. 

REASON 

Lack of fuel enrichment 
during acceleration. 

Excessive fuel being 
deliv~red to engine. 

~nc-'V /]f:.t,;TROJECTOR 
SERVICE AN/1.LYSlS 

CAUSE 

2.. Manifold vacuum 
sensor potentiometer 
maladjusted. 

DETERMlNED BY CORRECTION 

2. Adjust pot'!nti­
omP.ter. Replace 
throttle valve 

_ ... -.... 

2. Test operation of 
manifold vacuum 
sensor. (Test Pro­
_c_edure No. 8.) bo~y. if necessary. 

3. Restriction in de­
livery of fuel from 
filter. 

a. Defective pump or 
restricted delivery. 

b. Clogged filter element 

3·. Install pressure gaug<: 
in regulator and 
follo·w Test Procedure 
No. 1. 

3. Remove any re­
striction to fue 1 
filter. Clean filter 
element. 

4. Defective temperature 4. Ohmmeter check 4. If sensor is 
defective replace 
throttle vah·e bod.y 

sensor. (T~st Procedure 
No. 12) 

1. Sticking contact 
points of acce·lcration 
sens or, or ruptured 
diaphragm of ac­
celeration sensor. 

1. Test lamp. (Test Pro- 1. Rcj>lace throttle 
cedure No. 9.} vah•e body, ii 

necessary. 

2. Misadjusted manifold z. Follow Test Procedur; z. R,~adjust sensor. 
- vacuum sensor. No. 8. (TestProcedure 

No. 8) 

1. Failure of pressure 
regulator to control 
pressure of fuel de­
livered to injector. 

1. Install pressure gauge 1. Replace regulator 11 

in regulator {Test if necessary. · 

Z. Leaking injector 
valves. 

6 

Procedure No. 1.) 

2. Observe condition of 
spark plugs. Rem.ove 
suspected injector 
valve and check for 
leaks. (Test Pro­
cedure No. 3.) 

2. Replace ·injector 
valve., if nece:;s::-.ry 



} 

REASON 

(Continued) 

Poor starting; 

. Requireo considerable Insufficient :fuel being 

• 

cra:ud.ng. delivered during the 
cranking period. · 

3. Lack of rnanHold 
stove hea.t flowing to 
thermostat. 

4. Cold start sensor 
etuck in cold position. 

5. Cold start sensor 
out-of-adjuGtment. 

6. Manifold vacuum 
sensor out of ad­
justment. 

7. Idle adjustment 
sensor maladjusted. 

DETE!U!i iNED BY 

) ___ ! 

r'ORR,.·"'-t"''' .I \ .i:J I t·.:,": 

3. Removing heat tube 3 • .R~move re:i t:-ictio:-; 
and checking for clea:r 
paso~ee. 

4. Manually checking 
sensor link2.gc for 
free travel ~nd aloo 
free rot;,.tion of sh:.\.!t. 
(Teet Procecl·u c No. ll} 

5. ?vta.nual and ohmmeter 
check. {Test P:ro­
ccdure No. 11} 

6. Voltmeter check. 
(Teat Procedure No. 8) 

7. Heavy "roll11 o.f 
engine. 

4. Clean all ex.!e:-n,al 
pc1.:rts to mak-: 
cc:-t .. 1.in of fre•..:. 
opeTatio:.. !te!)bce 
throttle val-.c body, 
if :1CCCSSt'.l'1/. 

5. R,-?adjunt. (Test 
P:.-occdu:rc No. 11) 

6. Readit.1st (Test 
Procedul'e No. 8) 

I 7. Adjugt ic.lc s~:1r:or. 

I Replace throttle 
v~).·.re boC:y1 if 
def ?C ti ·ve .. 

8. Maladjusted minimum 8. Pulse width meter. 
pulse width control. 

8. Test Procec.ut·c ~i5, 

1. Fuel pump not oper• 
ating properly (would 
allow w:,.rm engine to 
start). 

a. Blown fuse. 

b. Open circuit in wires 
to fuel pump. 

\ 7 
) 

j l. Check operation o! ! 1. Service p1.!.."np O!:' 

p~"np with jumper I :replace, if n~ccs­
W1!'e or ohr.:-lmeter I ca:-y. 
{Test ~roccdure No. l) . 

a. Visual inspection of. la. R,cplac·e £u3·c, ;.! 
!use. ( nocess-a::y. 

b. Continuity check with I b. Re:.i to:-e co:1tb~it1~, 
ohmmet~r. l ~-! 

t .• 

"'IG7 
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> CONDITION REASON 

(Continued) 

. 

. 

~ --
. 

. 

. 

~~mlt,; )JLECn?OJECTOR 
SERVICE ANALYSIS 

CAUSE 

2. Restriction in de-
livery of fuel from 
:filter . 

3. Low pressure from 
regulator. 

4. Cold start phase of 
cold start and warm 
up sensor not oper-
a ting . 

a. Open circuit or poor 
connection to cold 
start solenoid. 

b. Defective cold start 
solenoid. 

5. Modulator 

a. Triple triggering 
· · circuit inoperative 

due to poor con-
nections. 

b. Failure of modulator 
box. 

8 

}: 

DETERMINED BY CORRECTION 

2. ~stall pressure guagc 2. Remove any re-
in regulator. (Test striction. Clean 
Procedure No. 1.) filter element. 

. . 
3. Install fuel pressure 3. Replace regulator 7 

guage. (Test Pro- if necessary. 
ccdure No. 1.) 

4. Manually checking 4. Clean all external 
sensor linkage for parts. Rep!ace 
free travel. (Test throttle valYe body, 
Procedure No. 11.) if necessary. 

a. Visual check on con- a. If no voltage is c'!:>-
dition of connection. served, correct th e 
12 .volts should be open circuit. 
present during crank-
ing. 

b. Energize circuit and b. Replac.e th:-ottle 
observe movement of valve body if 
linkage. nee es sary. 

a. Voltmeter check at \ a. !nsi:.re good contac 
center pin of brown Ii no voltage is o~-
modulator connector. served, make cont 

nuity check of 
wiring le~ding to 
center pin from 
starting motor 
relay . 

b. By substitution with h. Use new unit, i! 
good modulator. trouble is elimi-

nated. 

' 



'\{1 • •-·- -,... .. . 
.. , i.:a\.;_' L; liJt': 

.. : ... :1~~r..e G! .. ":l.. :r ts .a.nd 
i°"l i.1 5 . 

Pco::- warrr. -un 

::lC'Uf;!"I :Snr.i.:.e 
.r ::-: ::a~~") ;-~.:l.r!CC . 

.J:>·:: f ?e ed 
(,.\:.:o :-cfcr to 
c~:1cii ~icn No . ?.. ) 

I 

REASG~ 

ln1:rnfr:.cic,,t fuc i afte r 
engine c-::-anking stops . 

Improper a ir /fue l 
ro.tio during wa r m - u p 
perioc:. . 

A. Too ri ch . 

Too l e?.n. 

1 - ' ~ lb . ! .r:,xce3 s1v e rue e1 n g 
l delive r ed to engine . 

i 

'"'r"s·· \.. , -'. 'J t 

Defective l\1b::-:c;:,.tbg 
oil prc6sure sv:itch . 

I 
I 

a. Heat tube or rn~r.ifold I a . 
stove clogged, p::-e - l 
v eating circuk:cion of 

W<'..r:n ?.ir . I 
b. Cold £t::-.. yt ~cnsor b . 

rr. c c h2.. .: sn, not c:;ie::- - I 
:\ tin~~ fr e ci y or. :1 tudc 
in one positicn. 

c. Air lc:a]~ ::..t h•.!.'.!.t tub~ 
con::ectio:1. 

a . C old st2.rt senr.or 
mcch.1.nis:n !cot 

mov:.ng freely o r 
ctuc:~ in one p~!:itio n . 

1 . L e~'i<i r. g in.ir!ctor 
valve . 

9 

I 
11. 

I 
! 
I 

l 
I 

l 

E 
.• _,.); 

PLJ.cin[: ju:rnpt:r wi--:-co ; 
acro~1 s terc:-: : :y•_l a c f I 
oil p r c s s ~,. r c ~1 ..-.· i ~ c ~1. ; 

C 1 ~ 11'' ~ r ... • c ~ -: -. l ,. ,., <: ' · ... ,... t "' ! 
... • ... • C.. '" .. .i. ... .. ~ .... ... -- · - - ... 1 

By r emoving ~':!c..! 
t ube :>.no:! m;,.k: ~r. 
phyaic::.l c hc c> .. 

,::~ti::- c '.:r?.vc 1. 

Op~rat:,!1g l:: :i..:..~::-.s~ b:r 
h:,:11.:.\ 2.-r.tl c :lcc>::n 3 f.c ::­
free !no·: ~-:-nen-: £0~ 

, . . 
Cllr"':"'..;. -

f'_.-._'ticn. oi inj rc!o!' 
V ·1 '1 • • ._,, ( ..,..,1 e ~ ~ -c - o ' ., ·~ -~ . .. .. ~ - - -
c::-du.rc No . J .:• 

I 

I 
I 

I 
I 

R 1~ p ~~ C C C. ~ ~ -: : t.:.. "/ ~ 
t';•-i ~c:l.. 

n . P'"c~ovc :-:-~::.t~:c ­
t:.-"r . . 

:;., ~-:- ·t;; ': Q :'!"'.:': . ... '; 

'.; ';~ :- ·:·""~ ~.r.. ,., : :: : .. ' .. : ~ 

'= · r·~\ r-.~ ·. :- ~ ;r ) <.:' ... ~ :-. ,.::;;. ~ 

·>.:. ;" ': ': .) _ri ... :: , . ~ ~ i -:..· : -.. 

~.c p l."'.C".: r . , .. •; . ,. _ 
"· _,. --~ -~ 

~ .. ~j~c ·: c-r 
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~ -r.!l!Jr .t,;TRO JECTOR 
SERVICE ANALY SIS 

.. 

CONDIT ION REASON CAU SE DETER MINED BY CO P.~ ECT ION 

(Continued) 2. Idle sensor malad- 2. H eavy "roll" of engine 2. Adju!3t sensor for 
juste d. p:-oper a ir /fuel 

mixture . (Te st . Procedure ~o . 10 . ) 

. H igh Speed Insufficient fuel being 1. Triggering selector ~. Visually examine 1. Adjust pointo. }t°e-
(Als o ref e r to delivere d to engir:e. points maladjusted. point condit ion and pl.:i.c~; tri~gering 
conditi ons No. 3 and 4) check point setting. selector, ii 

(Test Procedure No.1) nCC"SSa l'y. 

2 . Clo gged fuel filter. 2. Visually check filter 2. Clean .:iltcr 
element. elerncr.L 

3. Loss of fuel pump 3. Install pressure g<-.. ug c 3. Correct defe ct or · 
pressure. in regul~tor. ( Tc st rcpl? .. CI! fue. pum?. 

Proc edure No . 1.) 
4. Lean valve. 4. By process of elimi - 4. Repbce faui. t y 

ru>.tion of inj ector ' i nj ecto:. valv-::. I 

valves. (Test P ::o-
cedure No . 3.) 

. All Speeds Engine :firing on only 1. Loss of one channe l 
4 cylinders. of modulator due to: 

a . Loose connection on a. Assure tight con- a . Restore· operatio:-i · 
cha nnel post of n e cti ons. of misning ch.::_,.nne:. 
trigger ing se lector 
c ap . 

b . Failure of triggering b. Ohmmete r check. b . Adjust points . 
selector unit. (Tee t Procedure Repla c e trig gering 

No . 4 .) selector ii 
tl e fect~ve. 

c . Defective modulator. c. Test with a good spare C. R ep bee-modulator, 
unit . if necessar y . 

10 t 



(Con~inueci 

Rrrs"''' ::. ,.i.. u i ~ 

F.ngine firing on legs 
!han 3 c ylinders . 

Ll (>'t- 't":'-l "P . r...v . 1\,.:J ,1..,., lii\ 

S,..~,,.,- - l'I ··'I'., .... !" t;,. IJ hJ "-: .t..\ i; :'\ 1....: 0 ~ 

.... • It ~ , ._ 
• ' l l • .... ... 
I .I I I ~J ,..,. :..... 

1. Loose coun,~r.tion on 
tr igge;·ing s c lt!cto:::­
uni t or at injector 
valve c onr.ectiono . 

I 
I 

1

1 1 . Oh;:nmeter check or i 1 . 
by p-::occec oi elimin- i 
a'.:i.0:1 of v:tlveo . 

2. . Two o r !norc wires 
triggering selector 
cap inte :rc h<!.n~~d . 

to 2 . Vi!3\.!0.l inspectic:1. 
{Te e t Procedure ~o . 
and. '1) 

I 
l 

2 . Co::-rcct 
". i ~ in .J .. 

11 
I 

-✓-

;, 

3 I 
I 
I 

I 
I 
i . 
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