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The Bendix Electrajecior is w syscem which clectionically controls the injection of Tucl into on internal
combustion cagine. The Injectors aie lecated in thic engine manifold -— one for cach cylinder of the angine.

Fucl for the Injecters is supplied, under & constant pressure, by an Eleciric Pump through a Pressure
Regulator —- Filter, to a Fucl Manifoid cnd then to caclh Injector.

A combinatien timiny and di: tn.mtim dovice, the Trigpering Scleciag, is driven by a shaft conrniected to
the ignition distributor. The Triggering Seiector transmits an clectrical signal wo the Flectronic Modulator,
which actuates the Modulator, whose outpiit is then returned to the v']ocl(n portion of the Triggering Sclee-
tor for distribution to the coriect Injector Valve.

The elcctrical impulse to the Injectnr opens o valve within the Injuctor for a very minute period of time
and the fuel is injected into the mani{old. The time pcriod of injection is measured in milliszeonds.

Electrical devices in the system kpown as “Sensors™ make the system responsive to barometric pressure,
temperature, intake manifold vacuum and other factors which afiect engine requirements. The Sensors affect
 the Modulator to provide the cerrect airsfuel mixture for all stages of pgr‘orm“ncc namely : starting, warm-
up, idling, acceleration, varyivg losds aud speeds.

Alr intale units, known as Throttle Valve BDodies, are mounted on the intake manifold. There can be
either onc or two Throttle Valve Bodies depending o the type of installation made on the enginc, IZach unit
has two barrels with threttle valves. Onc unit is the Primary Throttle Valve Body and it carries the Sensors.
The throttle valves of the Primary Throttle Valve Body are dircctly connected to the accelerator pedal. The
Secondary Throttle Vaive Body contains only the throttle valves. The throttle valves of both units are con-
nected by a lmka{.,c When the accelerator pedal is initially depressed from the closed position, the valves
of the Primary unit only arc opened and, shor tly thercafier the Secondary valves begin to epen so that both
sets of throttle valves reach wide open position zt the same tine.

This completes the cycle of delivering the air and fuel into the intake manifold.

The Electrojector consists of the following three basic systems:

1. The fuel supply system

2. Injector control system

3. Sensor system
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SCHEMATIC OF THE FUEL SUPFLY SYSTEM

THE FUEL SUPPLY SYSTEM CONSISTS OF: take over the flow| [-i )}

a. Fuel Tank of current to the l ~ }

b. Fuel Pump Fuel Pump. This| | "

c. Pressure Regulator-Filter circuit combina-| ¥, .-.{?-

d. Fuel Manifold | tion prevents fuel] [,

e. Injectors being pumped to 20

FUEL PUMP: An clectrically operated Fuel ;he intake mant- ‘j
Pump, submerged in the fuel tank, furnishes fuel old and combuf.- '
to the fucl line at approximately 29 psi. The Fuel tion chamber in
Pump is wired to two circuits; the starting switch case of a leaky
circuit and to a pressure switch located in the oil Injector Val've
line of the engine lubricating systen.. The Fuel when the engine
Pump begins to opcrate the instant the starter is “dcad” and the
switch is closed and, when the engine starts, the ignition key is
pressure in the oil line closes the pressure switch to left on. 5

PRESSURLE REGULATOR-FILTER: A combination Pressure Regulator-Filter, see Fig. S, reduces
and maintains the fuel pressure to the Fuel Manifold at 20 P.S.1., plus or minus !4 pound. It al<o filters the
fucl. A reducer in the filter allows only a portisn of the fuel to be returned to the tank via the return
line. This assures that solid fuel is being m‘unt..umd in the FFuel Manifold.
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FUEL MANIFOLD: The Fuel Manifold, sce Fig. 6, dis-

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

INJECTORS: The Injectors, see Fig. 7, are 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 1/1000th 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 returns the disc valve to
its closed position on the orifice plate and cuts off the fuel
flow. : :
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SCHEMATIC OF THE IMJECTOR 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 functicn of the

"~ Triggering Selector unit, sce Fig. 9, is to “trigger” or crecate

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 Sclector unit consists of a four lebed cam

. with two sets of breaker contact points riding on the cam.

These contact points establish when the fuel injecticn is to
begin. The unit also consists of a current distributor (rotor
and cap) which connects the output nf the Modulator to the
proper Injector. The Triggering Selector unit is driven at
one-half engine speed by a shaft connected to the engine
distributor. The functiou of the Triggering Sclecctor unit is
not however, in any way, connected with the ignition system,

The two sets of breaker contact points are designated as
set YA" and set “3.” The Modulator also consists of two sets
of electronic components designated as channels “A” and
“B." Contact breaker sct “A” is connected to the input of
channel “A” and contact breaker set “B™ is connected to the
input of channel “B"”. The coutact breaker points operate in
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When the eagine fires and the starting motor is. dis-
engaped, the solenoid plunger releases the thennostat coil
which initially decreases the resistauce, see 190, 16, and the
pulse duration. Ag¢ the engine continues to run, the thenmo-
stat tension is then only affected by the wivia air from the
stove aon the manifold. As the tension continues to decrcase,

the resistance of the rheostat decreaseos, see Fig. 17, and, con- .

sequently, a decrcased pulse duration as the engine reaches
normal opcrating temperature.

Linkage connccted to the Sensor and a fast idle cam pro-
vides fast idle position of the throttle during cold stact and
warm up periods.

COLD START PULSES: Normally, when the breaker
contacts of the Triggering Sclector open, an output pulse
occurs. During the cranking period, however, in addition to
the increased pulse duration due to the resistance added by
the Cold Start Sensor, a circuit in the Modulator also causcs
two additional pulses to occur. Thus, the flow of fucl is
tripled during the cranking period.

DE-LOADIER: The Dec-loader provides an electrical
means of disabling the Modulator and thereby interrupting
the fuel injection while the engine is cranking with a wide
open throttle. This procedure is followed in the event the
engine becomes “loaded” while cranking.

The De-loader device consists of two Switches with re-

" lated components located ncar the end of the throttle shaft.

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 Warmup
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 pulse duration to
an extremely low value while cranking with the throttle in
the wide open position.

IDLE ADJUSTMENT SENSOR: The Idle Adjustment
Sensor, 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 of : 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 circuit. The Idle Switch is also located
near the end of the throttle 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 adjustinent 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 is closed and the pulse duration is then modified by
the Manifold Vacuum Sensor in accordance with the engine
manifold vacuum.

TEMPERATURE SENSOR: The Tempecrature Sensor,
see Fig. 19, located on the primary Throttle Rody and ex-
posed to the incoming air, changes the fuel flow to compen-
sate for air tempcerature changes. A decrease in the tempera-
ture requires a greater quantity of fuel and an increase re-
quires less fuel for the proper air/fuel ratio. When a cliange
of temperature takes place, the Temperature Sensor changes
the resistance to the Modulator to increase or decrease the
pulse duration and thereby change the fuel charge.
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GLGSSARY OF ELECTROJIICTOR TER:’»’.. ‘ .
FUEL SUPPLY SYSTEM

Fuel Manifold --- Didtributes lhc' fuel from the pressure regulator-filter to the injectors.
Fuel Pump ——Delivers the fuel from the supply tank to the fuel line at approximately 29 (P. S. 1.)

Injector — An clecirically operated valve which opens and closes to discharge the fuel into tke intake mani-
fold. There is onc injector for cach cylinder.

Pressure Regulator-Filter — Maintains a constant pressure of 20 pounds-plus or minus one-half pound per
square inch (PSI) —to the injector valves. It also filters the fuel to the injector valves.

INJECTOR CONTRQL SYSTEM

Altitude Compensator — Modifies the pulse duration in accordance with the requirements for altitude con-
ditions. (Located in the modulator) .

Base Pulse Duration — The duration of the electrical pulse estabhshed by the modulator.

Brealer Contact Points — Break the circuit delivering the electrical current to the modulator.

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

Increased Pulse Duration — The additional pulse which is created by the modulator upon receipt of a signal
from the sensors.

Millisecond — One one-thousandth (!/1000) of a second. The penod of injection is measured in milliseconds.

Modulator — Receives a signal from the triggering szlector and initiates an electrical éurrent that is modu-
lated by the sensors. It sends an output current to the Triggering Seclector for delivery to the injectors.

Pulse Duration — The unit of time which an injector is encrgized by the electrical current from the modu—
lator.

Resistance Box — Contains resistance units for the medulator.

Rotor — A plastic disc in the triggering selector unit with electrical contact surfaces for transmitting the
electrical current to the injectors. ‘

Timing — The regulation of the transmittal of the electrical current from the Triggering Selector to the
Modulator.

Tnggenng 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 — Mowmentarily increases the pulse duration for acceleration. It is controlled by mani-
fold vacuum.

Cold-Start and Warm-Up 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-position the cold start scnsor 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 ad;ustmcnt of the pulse duration for correct air/fuel mixture
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 also 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 Circuit — A group of two or more sensors wired together; however, cach sensor independently
modulates the pulse duration.

Temperature Sensor — A resistor, sensitive to tempexatule changes. It modifies the pulse duratxon in ac-
cordance with temperature of inlet air in primary throttle valve body.

(19)
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FUEL INJECTION
2]

GENERAL

A cempletely new fuel injection system, an adaptation
of the Bendix "Electrgjector, ™ has been made available
as an extra-cost feature on the Chrysler 300 D for
1958. It is a ncew approach to solving the ¢ver-prescnt
probiem of fuel delivery and has resulted in providing
g number of advantages that herctofore have proved

clusive, or are expensive to Muild into a carburetor.

Iy Gl injection, takung fuel directdy intu the engine 4t
tie intake ports premeates impreved cold starung and
yucker warm-up. By this mearns, fuel travels through
very short open passages and is not subject to the con-
densing effect cf the entire length of the cold intake
manifold. Therefore, the proper fucl-air mixture
ratios can be more easily maintained, resulting in a

gain in performance during this period.

Damp-weather stalling during engine warm-up as a
result of throttle blade icing is another problem that

has been climinated by the adoption of fuel injection.

" Since the fuelis not introduced above the throttle blades,
- where it must pass by the blades and through a venturi

- 4] -
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with its iniwrent refrigerating effect (due to the pres-
sure urop and consequent rapid fuel vaporization), the
temrerature of the throtle blades dees not fall low
crnough "o cause air-berine moisture o freeze on the

blades and restrict the flow of air.

"Faultitg ™ durirg cumering and rapid accelera'rion or
FraXing is another hard-to-correct idiosyncrasy of i
cartureted engines whict is eliminated by using fuel
injection. Since fuel bowls are not required, fuel in-
jection is not subject to the interruptions in fuel flow
which affect carburetors urder some driving condi-
uons. Due to a tendency for the {fuel to “pile up™ on
ene side or the other of the bowls, 1 scme instances

it may actually uncover the carburetor mainmetering

' passagus, but more often merely spills into the mani-

fcld resulting in an over enrichment of the fuel-air
mixture. With fucl injection. an uninterrupted supply
of fucl guarantees a smooth flow of power whatever

maneuvers are undertaken by the car.

DESCRIPTION

The new fuel injection system is unique in that it is
electrically operated, with electronic control of the
quantity of fucl that is metered into thc engine. In

general, itis a system wherein fuel is supplied at
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constant pressure and metered into the cylinders by
electrically-operated injector valves. The length of
time that each valve remains open to admit fuel is
controlled 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 throttle bodies. The primary throttle
only is used initlally to give a "softer” pedal and
better low-speed control for most city driving; the
secondary throttle is usedonly during fast aceelera-
tion. The secbndary throttle is so linked that its
blades begin to open after the primary throttle blades
have opened 30 degrees and both reach full-open at
the same time. '

¥
The functions performed by the 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
metering of the fuel, and the Sensor System to regulate
the Injector Control System so that the quantity of
fuel metered will give the bést performance for the
atmospheric and engine operation conditions that exist
at the tme. |

- 43 -
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FUEL SUPPLY SYSTEM

The fuel supply system has the very important function

of providing fuel at constant pressure to each injector
valve. Not only must the fuel flow be continuous- -that
is, free from vapor, a'ir, and dirt- -but it must be
dclivered at a very closely controlled constant pres-
sure in order to give predictable engine performance,
and the pressure must be high enovugh to ensure an

adeyuate supply of fuel for all operating speeds.

To accomplish these tasks, the fuvel supply system
has been equipped with a fuel pump that is completely
submerged in the tank, a pressure regulator-filter -
te remove air and vapor and to regulate fuel into a
manifold at constant pressure, a manifold to distrib-
ute to each injector, and an injector at each cylinder

to meter a controlled quantity of fuel into the engine.

Fuel Pump

New for passén'ger ¢ars, an electric-motor-driven
fuel pump submerged 1n the gas tank has been adopted
for use with fuel injection. It is a thin-vane, positive
displacement pump which delivers fuel tothé pressure
regulator-filter at a pressure of from 25 to 33 psi.
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FUEL SUPPLY SYSTEM
Since this new pump “pushes™ fuel frons the tank to engine 18 running, current to the pump motor is main-
the engine, the fuel lines are alw.ay s pressuriced, ~tamed via the igmuoen circuit by the closing of a pres-
maintaining a higher buailing point of the fuel and thus surce switchirthe main engine oil gallerw when the oil
reducin.; the formation of vapors.  And, since the pressure has built up. And, as long as the engine con--
pump is submerged, 1t is not likely that air will be tunues o operate, the pump will deliver fueltothe sys-
drawn intu the lines. . ' tem. Howcver, should the eagine stall, the droep in oil
pressure will rcleasc the switch and stop the pump
The circuir for the fuel pun p motor incorporates a from cvperaung.

safety precaation against fleoding should the engine
Pressure Regdlator-Fulter

stall or the ignition key be tarped oo with the engire’

not operatizg. The fuel pumip moter will begin o A pressure regulater-filter Lecared in the c.nbx e cum-
operate nlyv whern the car is heing started. Once the partmert, a part of the fucl supply system, has three
- 44 -
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important 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 alt

operating speeds with-fuel injection, fuel pressure

- 45 -
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must be controlled very accurately, for any unforeseen

changes in the pressure will cause considerable vari-

ation in the power output of the engine.

Fuel from the pump first passes thruugh an extremely
fine micronic filter whicl: takes out any particles
greatér_th:m 5 microns in diameter (a micron is one -
millionth of a meter), then past a magnetized wire
spring to attract any minute mctal paiticles which the
filter could not stop. This fine {iltering is necessary
to prevent a build-up in the injector valve or orifices
which might change the rate 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 throughthe pressure regulator-filter,
the fuel pump pressure acts against a diaphram. Any
pressure in excess of 20 psi overcomes a regulator
valve spring and pulls the valve towards its seat to
limit the flow, thus maintaining an outlet pressure of
20 psi. The diaphrain arca is quite large in relation
to the area of the regulator valve, thereby assuring
very accurate control of the outlet pressure--not

more than plus or mfinus one-half pound.
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Before the fuel exits from the pressure regulator-

filter, it passes through a chamber where any vapors
or air are trapped at the top and bled into a fuel tank
return line. In this manner, only "solid” fuel is dis-

pensed to the injector valves.,

Fuel Mamifold

From the pressure regulator-filter, the pressurized
fuel is piped to the injector valves by a manifold sys-
tem. The manifold consists of two "runner™ tubes,
one for cach bank of four cylinders, from which short
“feeder” tubes connecttoeach injector valve. The run-
ners are interconnected by flexible hoses fore and aft. |
The entire system has been designed totake advantage
of the dynamics of pulsations resulting from the ex-
tremely rapid opening and ;;losing of the injector valves.
Conscequently, the selection of the proper manifold line
diameters and the placing of flexible interconnectors
play an important part in getting optimum enygine per-
formance, since space limitations har the useofa very

larg:> manifold which would achieve the same result.

Injeciors

The injector has the jobof meteringa calibrated qtlanu'ty
of fuel into the intake manifold at the intake port. This
is done by opening the injector valve for a specific length

of time as determined by an injector control system.
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INJECTOR VALVE

Each injector valve is solenoid-operated and is acti-
vated by an electrical pulse received from rhe injector
control system. As a valve disc is pulled away from
its seat electromagnetically, six small orifices are
opened to the pressurized fuel. As soon_.j.-; the electri-
cal pulse has been cut-off, a very high rate flat spring
returns the valve disc to its seat, shutu‘ng off the flow
of fuel. This is an extremely rapid oﬁération,. the
valve being designed to stay open from 1.0 to 4.3 milli-

seconds (thousandths of a second).

- 46 -
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INJECTOR CONTROL SYSTEM

Tle injector control sysiem has the function of so reg-
ulating the amount of fuel metered into each cylinder
that the engine gives its desired performance under
the existing cenditions. This is accomplished by dis-
tributing to each 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.

t )

Trigger Selector

T

~
TO SENSORS

RESISTANGCE 80X

INJECTOR CONTROL SYSTEM

-

TRIGGER SELECTOR

INJECTOR VALYE

The trigger sclector has a dual function as part of the

_injector control system; first, it triggers the modula-

tor into operation and, second, it rucerves an clectri-
cal pulse from the modulator and distributes jt to the

proper injector.

The triggering action is quite similar to the action of

the ignition distributor, and the trig,uvr-selector is
driven at the same speed as the distributor
bya flexible cable from the distributor shaft.
A four-lobe cam operates two scts of breaker
points so that, alternately. one of two modu-
lator channels is triggered. A measured
electrical pulse returned from the modulator
then is distributed via a segmented commu-

- tator to the proper injector.

Modulator

' The modula-tor, which is located in front of

' the radiator, electronically develops pulses
- of current whose duration is calibrated
according to the existing atmospheric and
engine operating conditions.” Each pulse
then actuates an injector valve, holding it

—
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amount of fuel for the desired enginc performance.

There are two complete electronic channels inthe mod-
ulator, each of which develops calibrated electrical
pulses to regulate the fuel supply to separate sets of four
cylinders. As either channel is triggered, a pulse of

— fj

open for the duration of the pulse toprovide the correct

)

N

Altitude Compensator

The altitude compensator is located in the modulator

and isa sensor that adjusts partof the modulator elec-

current whose duration is determinedby the combination

of the modulator and sensor circuitry,
is returned to the trigger selectortobe

distributed to the proper injector.

SENSOR SYSTEM

The basic sensor for fuel injection is the
trigger selector whose rotation is direct-
ly tied to engine speed. It dictates how
often the injector valves open, hence the
quantity of fuel delivered. All other sen-
sors merely modify this basic rate of
fuel delivefy. These other sensors con-
sist of resistance units, each of which is
affected by one of the various atmospheric
or engine opcration conditions, and whose
values are combined into the modulator
electronic circuits tocontrol the duration

of each electrical pulse developed.

’

SECONDARY
THROTTLE VALVE BOOY

tronic circuit to varythe length of the electrical pulse
to give correct fucl-air mixturesatdifferent altitudes.
It isabellows type aneroid barometer that regulates a

rheostat in response to changes in air pressure.

SENSOR CIRCUIT TO MODULATOR
A

oW #\

PRIMARY

~. rD:: THROTTLE VALVE BOpY

SENSOR SYSTEM
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Temperature Sensor

The temperature sensor is located on the primary
throttle body and is exposed to intake air. It is com-
posed of a thermister which changes its resistance
radically in an inverse direction as the temperature
varies; that is, the resistance of the thermister de-
creases as the temperature increases. (This is unique
in that the resistance of most metals 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 vacuum (load) sensor has the primary
function of adjusting the amount of fuel delivered so
that it corresponds to the throttle position or to the
Joad against which the engine is pulling. It is located
on the primary throttle body and consists of a poten-
tiometer--a variable resistance placed in a circuit to
contrul voltage--whose "tap”(moveable arm)is linked
to a spring-loaded pistun, onc side of which is open to

manifold vacuum,

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

‘reached the top of 2 hill, the manffold vacuum increases

and pulls the piston against its spring. This movement

N
of the piston rotates the tap of the potentiometer, re-
ducing its resistance to decrease the voltage in the
modulator circuit. The result, then, is a shorter elec-
trical pulse with a conscquent decrease in the amount

of fuel delivered to the engine.

As the load on the engine increases, manifold vacuum
decreases and permits the springtomove the pistonin
the opposite direction. Resistance in the circuit there-
fore is increased, resulting in additional fuel metered

into the engine to handle the increased engine load.

Acceleration Sensur

The acceleration sunsor is located on the primary
throttle body and its circuit is in series with that of
the manifold vacuum sensor. It is the means by
which an extra supply of fuel is provided to take carce
of a sudden demiand of the kind that occurs when the

car is accelerated.

This sensor' is a vacuum-vperated switch which nor-

mally is closed. When the manifold vacuum drops
suddenly (car being accelerated) the pressure on orw
side of a diaphram rises, so that the diaphram
moves; opening the switch. This action immediarly

- 50 -
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adds a fixed resisiance to the resistance of the poten-
tiometer in ti:e manifeld vacuum sensor, resuliing in

a voltage increase in the medulator circuit. This

makes the duraticn of the electrical pulse lenger to
5 provide an eariched fucl-air mixture to mect the sud-

denlv increased engine requirements. A bleed hole

in the diaphram allows the pressures on both sides to
equalize so that a spring can return the diaphram
| rapidly 1o its initial pesition, clusing the switch and

5
waking the added resistance cut of the circuit.

1dle Sersor

Tle idle senser is located on the primary throtle body

(97

|

|

' with its circuit also in series with the manifold vacuum
| gcensor. It ccasists of a manually-adjusted resistance
| which is added to the circuit when the throttle blades
are 1n the idlz position. In this instance, the resistance
is located in the circuit differently so that it reduces
instead of increasing the voltage of the modulator cir-
cuit, thereby shortening the clectrical pulse and re-
ducing the amount of fuel metered during idle.

Cold-Start and Warm-Up Sernsor

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

plies, adjusts the duration of the electrical pulse to

’ TSI-

‘ 3
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provide the necessary fuel enrichment during cold
starting and during warm-up to normal eéngine oper-
ating temperatures. It consists of a thermostatic coil
a: the primary t_hrotrlc'body which positions a rheostat
acccerding to the ¢ngine temperature, and a scolenoid-
operated plunger which is linked to turn the thermo-

static coil an additional amount when the solenoid is

energized during starting.

The therniostatic coil is so located as to assume the
temperature of the engine and adjust itself, and the

rheostat, accordingly.

As the car is started, a circuit to the sole¢noid is com-
pleted, causing the plunger linkagu to contact an “ear"”
on the thermostatic coil and rotate it further than its
position as determined by engine temperature. The
added resistance to the modulator circuit increases the
duration of the electrical pulse, resulting in the fuel

enrichment necessary for starting.

After the engine has started and the starting motor has
been discngaged, the solenoid becomes de-erergized
and the plunger releases the thermostatic coil to re-

turn to its initial position. The thermostatic coil then

.
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STEXETEONIS 2NN ABILNANNN
GHISTIOED AND AR eis

QUESTION: What is the Electrojector?

ANSIWWER: It is*a revolutionary new method of
fuel injection for internal combustion engines. It
is new because it is clectronically controlled and
electrically actuated. It provides timed intake port
injection through a low pressure, common rail sys-
tem, responsive to intake manifold pressure, and
otiier engine requirement signais,

QUESTION: How is the Electrojector electron-
ically controlled? ‘
ANSWER: Tingine requirenient signals are clec-
ticully transmitted to an Electronic Modulator,
t combines them with timing signals from a Dis-
tributor-Breaker Unit, and  trausimits ncasured
pubses o an amplifier, which then sends stronger
pulses through the Distributor-Breaker Unit to the
individual solenoid injector nozees. The time dur-
ation of the nozzle opening s controlled by these
pulses, regulating the anount of fuel delivered at
each power stroke of the engine.

QUESTION: Does the Electrojector require a
metering type high pressure pump?

ANSHWER: No. The low pressure system uses a
miotor driven electrical pump, maintaining 20 ibs.
per square inch pressure,

QUESTION: What docs the term “common
rail” mean?

ANSWER: A common rail system is a fuel sys-
tem to which all injectors are dircctly connected,
It is a single closed circuit line runaing from the
tank through a filter to ali injectors, and back to

15e tank. A restriction in the return line helps to

- muntain constant fucl pressure.

QUESTION: MHow is the systcin timed?

ANSWER: The system is timed by clectrical
riggenng originating in the D-B Unit assembled
i the disiributor,

QUESTION: Are these the same units used for
ignition timing?

BIRY

ANSHTERD Noo The standard  distributor cap
and reter are removed. The Distributor-Breaker
Uiy, {O-B Unit), consisting of a separate sct of
bredker points, and a distributing conunutator, is
mountea on tie base of the regular distributor, as
weli as a separate rotor. Then the standard rotor
and cap are veplaced, and the distributer contains
o seh of timing cosnponents. The height of the
dastributor is increascd ubout ong inch.
QUESTION: What is required of a fuel in-
joection systein?
ANTWER:D Auy fuel systerm, whether carburcetor
or fuct injection, must meet certain engine reeuire-
ments, - ‘They are: :

1. Optimum zir 10 fuel ratio under varying

lowds and speeds,
2. Suuiing enrichment tapering off  during
warm-up, :

3. Idling enrichiment to compensate for exhaust

gas dilution.
+. Load enrichment for {ull power at full

throttie,
3. Accuieration enrichment to avoid momentary
lean-out. -

6. Fast idic during warm-up.
QUESTION: How does the Electrojector meter
or measure the {uel? ‘

ANSWER: Fuel metering is primarily controlled

et g
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by intake manifold pressure, or vacuum, This in-
cludes nccessary enrichment for full throttle or
full joad operation. . :

QUESTION: Does the.Electrojector use a con-
ventional choke as used on carburetors?

ANSWER: No. Starting and warm-up enrich-
ment demand is signaled by an electronic sensor
which measures engine "temperature. Fast idle
during warm-up is provided by a conventional
fast idle cam and thermostat, as used with car-
burctors. )

QUFSTION: 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 accelcration enrichment is determined by
the Electronic Modulator in accordance with en-
gine requirements.

QUESTION: Does the Electrojector supply any
other requirements?

ANSWER: Yes. In addition to meeting all the
requircments listed, highly desirable cut-off dur-
ing deccleration and automatic altitude compensa-
tion arc provided by the Electrojector.

QUESTION: How is cut-off during deceleration
accomplished?

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

QUESTION: What is automatic altitude com-
pensation and how is it effected?

trme avremm cm . e e e
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ANSIWER: Automatic altitude compensation is
desirable becausc of thinner air at higher altitudcs.
A Iendix device, cailed an ancroid, is used in
weather balioons to measure atmospheric pressure,
which is a measure of akitude. A signal from this

device to the Electronic -Modulator maintains a °

constant air to fuel ratio, rcgardless of altitude.
Without this compensation, scrious enrichment re-
sults, affecting performance and cconomy,

QUESTION: Are other automatic compensa-
tions possible with the Electrojector?

ANSWER: Yes. Compensation for ambient air
temperature can be had by using an electronic
scnsor in the throttle body opening or other avail-
able iocation. This is optional at the discretion of
the vehicle manufacturer.

QUESTION: What are the components of the
complete system?
ANSWER: They are:

1. A throtide body, similar to a carburctor
throttle body. The throttle body contains
most of the sensing units,

The .Distributor-Breaker Unit.

The Eiectronic Modulator.

A Solenoid Injector Nozzle for cach cylinder.
Electronic sensors for sensing of engine and
intake air temperatures.

6. The Altitude Compensator.

In addition, scparate Bendix divisions offer the
foilowing items, which arc 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, offercd by Scin-
tilla Division, Sidney, New York.

QUESTION: Describe the fuel injector nozze,
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ANSHWER: The [uel injector consists of a sole-
noid coil in a case. The core of the coil contuins
a valve on a plunger, backed up by a spring, which
keeps the valve ou the seit untii the solenoid pulls
it open, upon the signal from the Elecwonic Mod-
ulutor. The norzle orifice s large enough to
climinate dirt probicms encountered in other fuel
injection systems, :

QUESTION: Describe the throtile body.

ANSUWER: Itisa casting similar to a carburctor
throtile bady, It contains the familiar carburctor
butterily vaive on a throttle shaft. Instailed in the
throtile hady are the Fust Idle Cam and Thermo-
stat, thie Acceieration Enrichment Control, the In-
take Manilold Pressure Sensor and Deceleration
Cut-Off, and the ldle Range Enrichment Control.

QUESTION: How does the Intake Manifold
Pressure Sa-mm' operate?
ANSWER: T'he Intake Manifold Pressure Sensor

comsists of a piston in a tube, with a caitbrated
spring pwshing against it. It has an opening to
manifold pressure at one end, and an opening to
atmosphere at the other end of the tube. Variations
in the comparison between intake manifold pres-
sure and atmosphere cause the piston 10 move
one way or the other in the tube, This action
varies the resistince of a potentiometer, and sends
a signal to the Electronic Modulator,

QUESTION: How does the Electronic Modu-
Ltor interpret ali these signals coming to it, and
develop & signal which will accurately reflect en-
gine requirements?

ANSIWER: The Electronic Modulator contains
a multi-vibrator ('ircuit. and an amplifier. All the
senising signals, and the timing signul are combined
in the muiti-vibrator circuit to develop a pulse
signal which will open-the injectors the precise
amount of time required to deliver the exact

RN
L ed

amourt of fuel required by engine conditions at
thut imstant. The amplifier raises the outg,om"
sigp i to o current sufficicnt to operate the sole-
noid valve in the injector. The entirc action is
instantancous.

GUESTION:

S0 coatd

How do all these things happen

ANSHER:  Elecuricity acts with the speed of
s per m-conc., and the Electro-
j--c:cr 15 cicctronic. “’rccm synchronism of delivery
of metered fuel with engine demands provides the
susdinum of pericrmance, power and economy.
1' s Ziectrojector ciiminates mncchanical and hy-

araubic lag, providing the ultimate in engine re-
STONN

"
Nizhi, 1¢L,000 1

QULSTION: DNous the Electrojector, like some
otner electronic devices, require a warm-up peried?

s

ANSHWER: Transistors, unlike vacuum tubes,’

whicli reguire warm-up time, have no filument,
and sequire no wann-up. Transistors have almost
wnlimiiied life expectancy, and make extremely
ALl curient derands.

QUESTION: Is horsepower improved by the
Eicctroicctor?

ANSTVER:  Yes, Toests indicate an increase of
abicut 107 in horsepower, Iniprovements in man-
Lnid desien will exwend this guin. But more im-
_uort.n:zt than horsepower inercise is the improve-
mest in worquc charactevistics. A typical engine
reaciies peak torque at 2400 RPM or about 3
MPel with o four-barrel carburctor. The same
terque s atttained at 1200 REM, or about 25
MPI with Elecirciector, and an overall increase
in peak torque at all speeds is provided. Get-
away and ’n‘.mmu.nmht) are improved, adding
to safety in traffic, as well as better over-all re-
sponsc to driver demands.

QUESTION: Is road cconomy improved?
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ANSWER: Yes. The uniform cylinder-to-cyl-
inder mixture provided 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, especially during cold weather,
because of rapid engine warm-up. Carburetor sys-

temns, in cold wecather, run rich for as much as-

teir miles of operation, and seldom reach full lean
position within four or five miles. Electrojector
reaches fuil lean position within one mile.

QUESTION: What are the principal advan-
tages of fucl injection compared to carburetion?
ANSWER: They are:

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 Warm-Up.

5. Wider Latitude in Fuels.

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 Higher Volumetric Efficiency.

10. No “Cold Muffler” on Dual Exhaust Sys-
tems.

11. No Necd for Manifold Heat.

12. Lower Intake Temperature allows higher
compression and carlier spark without
dctonation,

13. No throttle valve icing.

14. No cornering or hill angle effects.

15. Better All-Round Performance.

QUESTION: What are the advantages of the
-Electrojector compared to other fuel injection
systems?

8 a————————v et
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ANSWER:
Lower Cost.
Fewer Moving Parts.
No Special Pump Drive from the Engine is

Required.

No Critical Filtering Required.

No Surge or Inertia Effects, as in a pulsating
high pressure line,

No Vapor Lock

Easier Adaptation and Assembly Line In-
stallation.

Quicter Operation,

Low Electrical Requirements.

No Ultra-Precision  “Millionth-of-an-Inch”
machining required,

Plus gunother important feature:

The  Electrojector system is  self-priming
and requires no biceding. This is in contrast
to piessure pump systems, which often are
completely upset by the presence of air or
vapor in the lines.

QUESTION: Is the Electrojector system now
available?

ANSIWER: Product designs, luboratory tests, and
road tests have reached the stage where the next
step is adapting the system to individual engine
requirements.  Vehicle manufacturers arc now
testing the system in their laboratories and proving
grounds. Announcements by vehicle manufactur-

ers will provide the best indication of availability

of the Electrojector systemn.

QUESTION: Does the Electrojector have ap-
plication possibilitios other than for passenger
cars? :
ANSWER: Cecrtainly. Alrcady inquirics are
flooding in from manufacturers of trucks and
busses, light aircraft, marinec and stationary en-

—y
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gircs, and others. The list of advantages will apnly
with greater impact when the econoinic gains pro-
vided by Elecurojector are macasured in coamercial
applications. Thie more miies a vehicle is driven, the
greater the saving. Tn addition, road time Qvill be
decreased because vehicles will be more mancuves-
able, get away faster, and will be able ro take
grades faster. All of these advantages point to
almost universal appiication possibilitics.
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SERVICING THE BENDIX ELECTROJECTOR

For the operation of an internai combustion engiﬁe, it is necessary to suppl}.r fuel andl air, in the proper
proportions, to match the requirements of the engine during the various stages ol operation. This basic re-
quirement is necessary, if either carburetion or‘fuel injection is used for metering the fuel into the éngine.

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 plu;g gap; etc., are set in accordance with factory specificatiohs.

The Service Analysis of the Electrojectdr, covered in the following pages, has been developed on the .
ba.sis that all components of the ignition system are in proper working condition. This should be definitely
established before any attempt is made to service the components of the Electrojector System.

THE BATTERY OF. THE VEHICLE SHOULD HAVE AN OUTPUT VOLTAGE OF 12.5 VOLTS MINIMUM
WITHOUT LOAD. The voltage should be checked with a battery test meter. Good c;ables with clean, tigl.xt |

connections should be assured at all times.
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This manual i{s designed to provide the Serviceman with Service’
Anzlysis and Test Procedure information on the Electrojector
System.

The copy has been simplified by the use of 2 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 "Failure To Start - Engine Cranks
But Does Not Fire' 2) find this situation in the column headed

"Condition" 3) read across tne page for service information to
correct the malfunction.

)1
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G £, IROJZCTOR
SERVISE ANALYSIS

REASON

CAUSE

DETERMINED BY

CORDITION
Continued)
w
S

2. 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

c¢. Loose connections.

d. Restricted movement,
or damaged brushes,

e. Damaged cap or
rotor.

3. Modulator not func-
tioning

a. Blown f{use.

w

a. Visual inspection.

b. Visual inspection and
ohmmeter check of
wiring and connections
(Test Procedure No, 2

a. Ohmmeter test of
breaker point oper-
tion.

b. Ohmeter test at
trigger connections.

¢. Visual inspection or
ohmmeter check,

d. Visual inspection and
voltmeter test at
output connections,

e. V:.sual inspection.
Refer to Test Pro-
cedure No. 4 for all
checks,

2. Visual inspection,

b. Insure tight con-
nections. Repiace

defective wiring o
necessary,

a. Replace drive

shaft if necessary,

P

c. Insure tight
connections,

d. Insure {ree movea-

ment of brushes
or resince unit ¥
necessary.

a. Replace fuse.
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SERVICE ANALYSIS

CORRECTION

DETERMINED BY

-CONDITION REASON CAUSE
(Continued) b. Defective resistance |b., Ohmmeter Test, b. Replace if
box. (Test Procedure No. §) necessary.
c. Defective modulator, {c..Check with new unit. | ¢. Replace unit if
(Test Procedure No. 5 necessary, .
SENSOR SYSTEM
Sensor system defectivel. Loose junction plug 1. Visual inspection. 1. Insure tight
or connections, connections, -
2, One or more sensors |2, Ohmmeter check at 2. Replace throttle

Engine starts -
fails to run or runs
voorly 2t low specds
but runs at speeds
beyond idle range,

Fuel-air mixture ex-
cessively rich or lean,

defective.

Short or open circuit
in temperature sensor

Defective cold start
rheostat.

Maladjustment of idle
sensor rheostat,

Maladjustment of idle
switch.

Cold start sensor
stuck in high resis-
tance position. (Cold
starting position)

a'

z.

. frce travel and also

junction plug. (Test
Procedure No. 7)

Ohmmeter check.
(Test Procedure No. 12

Ohmmeter check
(Test ProcedureNo, 11}

Heavy '"roll" of engine
indicates adjustment-
too rich. Faltering
engine indicates ad-
justment too lean,

Operaté throttle and
check switch operation
{Test Procedure No.7)

Manually checking
sensor linkage for

free rotation of shaft.
(Test Procedure No. 11)

™~

-

vaive body if
neceseary,

Replace throttle
valve body if
nccessary.

Replace throttle
valve bocdy
necesrary,

Adjust idle sensor
Replace throttlie
valve body, if
necessary,

Adjust switch,

Clean all external
parts tomakecer-
tain of free oper-
ation, Replace
throttle valve bocy,
if necessary.
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. SERVICE AMALYSIS
CONDITICN REASON CAUSE DETERMINED BY CaRNECT 0K

2. (Continued)

3. Engine runs - in low
speed range but

perates poorly

o

c
beyond idle range.

4. Lack of Power at
High Speeds,

Insufficient fuel flow to
the injector valves.

Insufficient fuel to
engine.

4. Cpen circuit to
to manifold vacuum
sensor. :

5. Excessive fuel .
pressure to injector
valves.

1. Fuel pump not oper-
ating propexly.

a. Defective wiring to
fuel pump.

b. Defective pump or
restricted delivery
from pump.

2. Restrictionindelivery
of fucl from filter,

3. Manifold vacuum
sensor maladjusted.

4. Open circuit between
manifold vacuum
sensoxr and ground,

1. Breaker contact
points not properly
adjusted, eor dirty,

15

4. Voltmeter chack of
znifold vazuum sen-
- gor, {Test Pro-
cedure No. 8.)

Check output pres-
sure of regulator.
(Test Procedure No., })

a. Visual inspection or

check with ohmmeter

Check pump output
pressure (Test Pro-
cedure No. 1.) .
2, Install pressure guage
in regulator. {Test
Procedure No. 1.)

Check adjustment of
manifold vacuum sen-
gor. {(Test Procedure
No. 8.)

4, Voltmeter check.
(Test Procedure No. 8)

1. Check by feeler gauge

Ingure tight
connections

Replace throttle

valve body, if
necessary,
Replace regulator,
£ necersasy
Replace wiring, if
nacessary.

Service or reploge

if neceseary,

eiement,
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SERVICE AMALYSIS

l

.COMDITION

DETERMINED BY

REASON CAUSE CORRECTION
(Continued) 2. Manifold vacuum 2, Test operation of 2. Adjust potenti-
sensor potentiometer manifold vacuum ometer. Replace
“maladjusted. sensor. (Test Pro- throttle valve
cedure No. 8.) body, if necessary.
3. Restriction in de- 3. Install pressure gauge 3. Remove any re=- -
livery of fuel from in regulator and striction to fuel
filter. follow Test Procedure filter. Clean filter
No. 1. element,
a, Defective pum;; or
restricted delivery.
b. Clogged {ilter element
4. Defective temperaturcl 4. Ohmmeter check 4. If sensor is

Poor Acceleration -

occasionally backfires
through air cleaner on
studden accelerations,

Loss of fuel economy.

Lack of fuel enrichment
during acceleration.

Excessive fuel being
delivered to engine.

vacuum s&nsor.

sensor.

Sticking contact
peints of acceleration
sensor, or ruptured
diaphragm of ac-
celeration sensor,

Misadjusted manifold

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

Leaking injector
valves.

2,

(Test Procedure
No. 12)

Test lamp. (Test Pro-
cedure No. 9.)

IFollow Test Procedurd
No. 8.

Install pressure gauge
in regulator (Test
Procedure No, 1.)

Observe condition of
spark plugs. Reraove
suspected injector
valve and check for
leaks. {Test Pro-
cedure No. 3.)

delective replace .
throttle valve body.

1. Replace throttle
valve body, if
necessary.

2, R~adjust sensor.
{Test Procedure
No. 8)

1. Replace regulator,
if nccessary,

2. Replace injector
valve, if necessary.
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| SERVICE ALALTSIS o
CONDITION REASON CAUSE DETERMMED BY LORRESTIOH
{Continued) 3. Lack of manifold 3. Removing hea}. tube

(oh)

Poor Starting.‘

. Requires conaiderable
cranking.

Ingufficient fuel being
delivered during the
cranking period.

stove heat flowing to
thermostat.

4, Col& start sensor

5. Cold start sensor
out-of-adjusiment,

6. Manifold vacuum
gsensor out of ad-
justment.

7. Idle adjustment
sensor maladjusted,

8. Maladjusted minimum
pulse width control.

1. Fuel pump not oper-
ating properly (would
allow warm engine to
start).

a. Blown fuse,

b. Open circuit in wires
to fuel pump.

.87
J

stuck in cold position.}

and checking for clear
passage,

Manually checking
scnsor linkage for
free travel and also
free rotation of shaft,
(Test Procedure No, 1

Manual and ohmmeter
check. (Test Pro-
cedure No. 11)

Voltmeter check,
(Test Procedure No. 8)

Heavy "'roll" of
engine,

8. Pulse width meter.

Check operation of
pump with jumper
wire or ohmmeter
{Test Proccdure No. 1)

Visual inspection of
fuse. '

b. Continuity check with
ohmmeter,

3. Remove reatriction

4, Clean all exte=nal
parts to mak~
certain of -
operation, Renlace
throttliz valve teod
if necessary.

14y
3]
o

Raadjust. (Test
Procedure MNo.11)

Readjust (Test
Procedure No, 8)

i

7. Adjust idle sensovr,

Replace throttle
valve bocdy, if
cdefactive,

Test Frocedure #5,

Service pump or
replace,if necesa
sary. :

a. Replace fuse, if

necessary.
b. Restore centinuity,

}

.
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SERVICE ANALYSIS

)

CONDITION

REASON

CAUSE

CORRECTION

(1)

(Continued)

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-
ating. :

a. Open circuit or poor

connection to celd
start solenoid.

b. Defective cold start

solenoid.

5. Modulator

a. Triple triggering

"circuit inoperative
due to poor con-
nections.

b. Failure of moédulator

box.

2. Install pressure guagd

DETERIMINED BY

in regulator. (Test
Procedure No. 1.)

‘Install fuel pressure

guage. (Test Pro-
cedure No. 1.)

Manually checking
sensor linkage for
free travel. (Test

Procedure No. 11.)

Visual check on con-
dition of connection,
12 volts should be
present during crank-
ing.

Energize circuit and
observe movement of
linkage.

. Voltmeter check at

center pin of brown
modulator connector.

By substitution with
good modulator,

2, Remove any re-
striction. Clean
filter element.

3. Replace regulator,
if necessary.

4. Clean all external
parts. Replace
throttle valve body,
if necessary,.

a. If no voltage is cb-
served, correct the
open circuit.

b. Replace throttle
valve body if
necessary.

a. Insure good contac:.
If no voltage is ob-
served, make conti-
nuity check of
wiring leading to
center pin from
starting motor
relay.

b. Use new unit, if
trouble is elimi-
nated.















