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B Gaseous Fuel DEPR and Lock Off Valve Wiring
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Who is Engine Distributors?

}  Engine Distributors, Inc. has been a leading distributor of Ford, Deutz ,
Kubota, and Crusader engines and parts for over 30 years. As a family
owned business since 1958, EDI is recognized as a leader in the
industry. President Glenn Cummins Jr., with sons Glenn Cummins Il and
Jaime Cummins have taken all of the ne
and consumers with product support, sales and service. Our highly
experienced personnel, coupled with our deep product line of inventory,
insure our commitment to total customer satisfaction. Our corporate
office is located in Blackwood, NJ and with our 3 branch locations along
the East Coast and Worldwide distributor network; EDI is dedicated to
distributing our product lines domestically and globally.
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Industrializing a Ford Engine

+ EDI purchases base engines from Ford
B Ford has excess capacity within their plants

B Engines selected are based on availability and whether it
was designed for dry fuels

1 EDI fits the control and fuel system to the engine
BEngine is EPA and CARB certified

+ Other items are added onto the engine
B Bell housing and flywheel

B Cooling packages
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Engine Indentification

1 Affixed to the valve cover of the engine

BContains the model and serial number

BUse all numbers when seeking information or
ordering replacement parts

'a ™y

[NGINED
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INC.
Model No: DSG423

Serial No:

k. A

Figure 1. Engine identification decal.
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Emissions Label

1 Also located on the engine manifold
I |

” EMISSION CONTROL AND IMPORTANT ENGINE INFORMATION

ENGINE 400 UNIVERSITY COURT
DISTRIBUTORS BLACKWOOD, NJ 08012 TUNE UP SPECIFICATIONS:
INC. 1-800-220-2700 SPARK PLUG GAP (IN/MM)
ENGINE DISP: | EMISSION STANDARDS | EMISSION CONTROL SYSTEM 0.041-0.045
2.3 LITER 1.1 G/KW-HR HC + NOX | MFI, MIX, ECM, 2HO2S, TWC CERTIFICATION LEVELS
12.5 G/KW-HR CO 0,645 G/KW-HR HC + NOX
ENGINE FAMILY: | MAXIMUM RATED HP ENGINE USEFUL LIFE 10.87 GIKW-HR CO
7EDIB02.3DSG 75 HP 5000 HRS / 7 YRS (NO OTHER ADJUSTMENT NECESSARY)

THIS ENGINE IS EQUIPPED WITH AN ALTERNATIVE FUEL SYSTEM. THIS ENGINE IS CERTIFIED TO OPERATE ON LPG
FUEL OR GASOLINE, AND COMPLIES WITH APPLICABLE CALIFORNIA AND U.S, EPA REGULATIONS RELATED TO
\ NEW 2007 OFF-ROAD LARGE SPARK-GNITION ENGINES 25 HP AND GREATER.

. A

| ENGINE DISTRIBUTORS
07-0491

Figure 2. Emissions label

*Useful life is the amount of time the engine and its emissions components
should be able to comply with emissions




Engine Specifications
TSG415

rEngine Typeéeéede8OHC. |

rBore and Strokeeeéé 3.11
y DI spl acement éeéée 1.5L (
r Compression Ratioeéell: 1
}
}

O O

1

Oi | Capaci tyeé eqgselacluding filter
Net Weighteeéeéeee. 196. 2 Lb
1 Basi c DI mensLD®Dhn.s8.0é &. W23. 40%x

Certified on Gasoline, LPG, and NG
B 650 4 3600rpm

—

} SAE 5 Housing and SAE 7.50 fly
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Engine Specifications
MSG425

Engi ne TypeeeéeskllGHC. |

}

1 Bore and Strokeéeée 3. 506x3
} DI spl acement ééeéée 2.5L (15
y Compression Ratioeé. . 9. 7:
b O1 | Capaci tye qgte. euingfilter

1} Net Wei ghteeééee. 351 Lbs.
1 Basi c Dimensions. éeée. L 30

1 Certified on Gasoline, LPG, and NG
B 650 0 3200rpm

1} SAE 4 Housing and SAE 100 fl yw

P
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Engine Specifications
CSG637

Engine Typeeéé6dOHC V

}

1 Bore and Strokeéeée 3. 706x3
} DI spl acement éeééee 3. 7L (22
r Compression Ratioéé.. 10.5
b O1 | Capaci tye qge. geuingilter

1} Net Wei ghteeééee. 355 Lbs.
yBasi c Dimensions. éée. L 25

1 Certified on Gasoline, LPG, and NG
B 650 0 3200rpm

} SAE 3 Housing and SAE 11.5¢6 f I

P

ENGINE
DISTRIBUTORS
INC.




Engine Specifications
WSG1068

Engine TypeéeéedkeOHC V
Bore and Strokeééée 3.55
(

}

}

} DI spl acement éeéée 6. 8L 1
}

}

}

= A~ O

Compression Ratioeée. . 9:
Oi | Capaci tye qge. geuingilter

Net Weighteeééee. 640 Lbs.
1 Basi c DI mensL®M0M.s4.06 &. W28. 50x

Certified on Gasoline, LPG and NG
B 650 4 3200rpm

—

r SAE 3

Housing and SAE 11.50 f

P
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Cooling System
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Cooling System

1 Liquid cooled
B Engine mounted coolant pump
B External radiator

1+ Full flow system regulated behind thermostat
B Located behind water outlet connection
B Controls and maintains engine temperature
1 Typically opens at 180 °F, fully open around 200°F

Alternator Idler

Fan

Tensioner

Coolant
Pump

Idler

Crankshaft [Nﬂl"[
Figure 4: 2.3L Belt layout msm'nmm‘c‘




Water Pump

1+ Driven off of the
main FEAD belt

1+ Full flow depending
on engine speed

1 Regulated by
thermostat




Thermostat

}  Typically starts to open between 180 -
190° F

;  Fully Open between 200 - 210 °F

E]

i i - Thermostat .

}  Engines will operate between 190 _ A houe ;-i'&ﬁgi f—
E

210 °F depending on load and ambient
temperatures.

1 Located at coolant inlet on 1.5L/2.5L
(front intake side of engine)

1 Located back of 1.6L at the coolant
inlet

»  Coolant outlet on top of intake
manifold for 6.8L

}  Sensors will be covered in the
electronics section




Cooling Fans

1 EDI offers a suction and pusher fan for every
engine model

1 TSG415 and MSG425 use separate belt drive
for the fan. Tension is applied by tightening
the bearing bracket up.

1 CSG637 and WSG1068 run the fan off of the
main FEAD. Tension is supplied by an auto
tensioner
BCSG637 and WSG1068 runs off of the coolant pump




MSG425 Fan Drive

Fan Pulley

Main FEAD
Belt

Extended
Crank Pulley

TSG416 Uses Similar
Type of Drive
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A Pre- mounted cooling system
package, common across many
EDI customers

A 1 BAR radiator cap




Fuel Systems

.



Fuel Systems

1 Two Types of Fuel Systems Utilized

BLiquid Fuel
{ Unleaded Gasoline (87 or 89 octane)
1 E10

BGaseous Fuel

1 LP Vapor

1 LPG (HD- 5)

1 Natural Gas (1050 btu/&EO
1T CNG




Gasoline Fuel System
z:s'sz:*< :g R

} System consists of

Fuel Pum Qi; . -
1 Fuel block i ) Wgﬁ
1 Fuel filter &
ﬂ Fuel pump Fuel Fiter o &5 @\/
ﬂ Fuel Rall &eg \Returnto
L. / Tank
1 Fuel injectors ¢ Fuel Rail
Tank o A .
/ e A L A, | )
N —
U9 9@ %9 }@
s ol ‘5’
Vi g/ @/ ﬁ'&
&
. ‘Qq Injectors
Figure 6: Gas Fuel system ENGINE
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Gasoline Fuel System

1 Fuel block provides fuel temperature and
pressure readings to ECU

+ Fuel pump is PWM controlled based on the
pressure reading from fuel block
BFuel pressure is a preset value in the ECU

1 TSGA416: 54.6 psia B8 iy [EECOS e

ﬂ DSG423: 74.7 pSIa FaultAccess| @ MIL Closed-Loop Controf
. Engine Spesd [ olem EGO 1245 volts
T MSGA425: 58.0 psia e e
1 WSG1068:  58.0 psia Fevepa ELDD i Bl
Manifold Temperature 1000 °F Adaptive 2 [ o0 %
rtake Ar Temperature 400 F €603 3000 velts
Spark Advance

[ 45 'BIDC  pogtcat CLofiset 0000 ph
13 Atemate-Fuel =
. iien dutycycke I 00 =

Pu

DBW Vanables

Gaseous pressure actual I 000 "H20

Cumert govemortarget [~ 1000 ®m

TPS1 percent [ 0o %




Gasoline Fuel System

+ Fuel Pump Typical Voltages

BFuel Pump positive to direct ground

{ ~12 volts DC
1 Power is supplied through 15Amp fuse and fuel pump relay

BFuel Pump positive to fuel pump negative
1 ~6- 7 volts DC depending on pressure

1 Fuel Block Wiring / Voltages (four wires)

B Pressure 8 White/Lt Green O Typically 1.0 to 2.7 volts
B Temperature 0 Lt. Green/White 9 0 to 5 volts

B 5 Volt Reference 6 Brown/White 9 5 volts

B 5 Volt Return 6 Gray/Red




Fuel Injectors

+ Each injector has a red wire
BSupplies 12 volts from relayed power
BAlways on when cranking and running

 Color wires are ground pulses from ECU
BThis triggers the fuel injectors to spray

+ Timing Is preset in the ECU




uel Injector Wiring

18RD

&5 L4 &2 |

16 TN

ANBT

16 WH

16 BNYE

l&a-r.tur

16 BNILE




System Requirements

} Low permable fuel lines
B Imperative customers use the EDI supplied fuel line and fittings

+  Fuel tank must be made out of metal or a coextruded high -
density polyethylene fuel tanks with a continuous ethylene
vinyl alcohol barrier layer

} Clamps on high pressure hose must be crimped with  Oetiker
pincers , model 1098i or model 1099i

1 A tethered or self - closing gas cap must be used. The fuel cap

should incorporate a purge valve that stays seated up to a
positive pressure of 24.5 kPa (3.5 psig) and a vacuum
pressure of 0.7 kPa (0.1 psig).




Vapor Lock

1 Most prevalent issue EDI is fighting on installs

1 EPA defines that at 85 °F ambient and fuel
temperature of 127 °F the unit will vapor lock

1 Adding parameters to application review to record
relevant data that may expose a vapor lock
condition




Gaseous Fuel Systems

1 LPG System
1 Natural Gas System

1 CNG System

1+ LP Vapor System




LPG Fuel System

+ Liquefied Petroleum Gas (LPG Grade HD - 5)
BPropane is vaporized and pressure reduced

BPressure is regulated with an Electronic Pressure
Regulator (EPR)

BFuel goes to the mixer where it is mixed with air and
then goes through the throttle and into the intake
air manifold
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LPG Fuel System

1 Consists of
BDry Fuel Mixer
BElectronic Pressure Regulator
BVapor Regulator
BLock off Valve

+ This is true for all current EDI Ford engines

BTSG416 and MSG425 utilize the same components
for their LPG fuel system

BWSG1068s components are the same as the smaller
displacement engines except larger in scale




LPG Fuel Schematic

1 WSG1068 LPG Fuel System (shown)

LPG from tank; lock off valve Air to Mixer
located here .l, l

Coolant to
Vapor regulator

¥ 1P Vvaporto DEPR,

Air and fuel
mixer to
engine

Vapor Regulator DEPR and Mixer
Figure 10: V10 LPG System

1 LPG tank pressure = 120 to 180psi

} Vapor regulator pressure = 1106 W.

P
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LPG System Pict




Natural Gas Fuel System

1 1050 Dbtu /ft"3 is supplied to the engine at 11
Inches of water columun

BPressure is then regulated with an Electronic
Pressure Regulator (EPR)

BFuel goes to the mixer where it is mixed with air
and then goes through the throttle and into the
Intake air manifold




Natural Gas Fuel Schematic

1 WSG1068 NG Fuel System (shown)

Air to Mixer

LPG from tank; lock off valve
located here

NG to DEPR

Air and fuel

' mixer to
DEPR and Mixer =nane
} Natur al Gas pressure to DEPR = 11
B Same for whole product line regardless of engine size
ENGINE
DISTRIBUTORS
INC.




Natural Gas System Pict




CNG and LP Vapor

1 Fuels stored at higher pressures

1 LP Vapor o Propane already in a vapor state;
typically at 300psi
B Setup is similar to natural gas; low pressure lock off
valve

BPressure needs to be reduced t
reaching the electronic pressure regulator

} CNG 0 Natural stored at ~3000psi.

B Similar to LPG setup; high pressure lock off valve

B Pressure needs to be reduced to ~100 - 300psi before
entering supplied regulator on engine




DEPR (Direct electronic pressure
regulator)

TSG416

WSG1068



DEPR (Direct Electronic Pressure

Regulator)
1 Actuator in the EPR controls the fuel pressure
to the mixer
BActual odelta PO matches t he

1 Extremely accurate open loop type of fuel
control

1 After preset amount of time (50 seconds),
engine goes to closed loop control

BUses information from the pre and post cat oxygen
sensors to allow further adjustment to meet
emission regulations
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DEPR Wiring

A Relayed and Vbat = ~12 volts

A Measuring resistance across
CAN+ and CAN - should result in

120 ohms

r e | r . |
F3 1 B |
10A 10A

L [ — | L [ — |
14 RD/TAN 16 RD/LE

6 3
r‘u"Bat Relayed
| Power

*» —— Ground | DEPR
4
I
12 BK/WH
I CAN+
L - — —_—— J
18 JOGNT
18§ OGILG
Twist
10 tums
per foot
(min.)
Grounding
Ring .
184 OGILG
Twist
10 tums
per foot
(min.)
15 GNT
15
r———--=-=-=- . |
I CAN1+ CANi- I
I | ccp

Front of Connector
View




WSG1068

1SG416



Dry Fuel Mixer

1 Device by which fuel can be added to passing air
flow

» Amount of fuel is related to amount of air
passing through the mixer

1 This is controlled by the differential pressure
across the diaphragm

} More air the engine demands the lower the
pressure in the throat is which relates to the
diaphragm

1 Diaphragm overcomes the spring force holding it
down to allow more fuel to mix with the air

ENGINE
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Differential in

h DIAPHRAGM
Ne dieerie ENGINE OFF DIAPHRAG Gide of the Saphvagm | PART THROTTLE
speng overcomes the spiing
closes diaphragm force and lifts the /
i Y‘ (s s . m
1Wr | |
AIR INLET 14.3psi FUEL INLET AIR INLET 14.3psi FUEL INLET
gy I L
G 14,1psi
bt o FUEL VALVE
/ /
14.3psi Tpsi

Greater pressure DIAPHRAGM

differential means

Svester capiuaom | WIDE OPEN THROTTLE

anc valve it Y‘

AIR INLET 14.3psi | FUEL INLET
g ==
13.9psi
13.9psi
Figure 12: Diaphragm Mixer Operation ENGINE
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Lock Off Valve

1 12 volt DC Solenoid driven valve located before
the EPR or vapor regulator

1 Only open when the engine is starting and
running

1 When user Initiates engine shutdown, the valve
closes
B Prevents fuel from getting to the intake system

B Engine will continue to run for about 3 seconds to use
up the remaining fuel in the manifold

B Prevents an engine backfire from occurring during the
next startup

. Referred to as Fuel Run - Out
1 Low pressure valve used for NG/LP Vapor
1+ Higher pressure valve used for LPG/CNG

ENGINE
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Lock Off Valve Positioning

} Lock off should be placed as close as possible
to vapor regulator (LPG) or DEPR (NG)

y This will reduce fuel run - out time

Lock Off Here on LPG

DEPR and Mixer
Lock Off Here on NG

LPG Vapor Regulator

.

P



Lock Off Valve Wiring

1 Red/Lt Green = 12 volts

B Fed from power relay
B Initial ignition cycle

B Cranking
B Running
: — —_WHIE-BLACK
1 White/Black = Ground BT TR A
B Controlled by ECU
B Cranking P LOCKOFF

B Running




Dry Fuel System Review

1 Vapor Regulator (Vaporizer)

B Used on LPG only

B Fuel from tank connects directly

B Combined with the EPR on the 2.3L

B Separate on all other engines
1 (D)EPR (Electronic Pressure Regulator)

B Precisely controls the fuel into the engine

B Used for both LPG and NG

B116 W.C. to EPR on NG
1 Lock Off valve

B Prevent fuel from building up in the intake which could cause a
backfire

y Mixer
B Where the fuel from the EPR is mixed with air

1 Governor

B After the fuel and air is mixed the governor regulates the mixer
into the air intake manifold




Dry Fuel System Installation Notes

1 Position of the vapor regulator to mixer/DEPR
IS very important
BRefer to emission install instructions for:
1 Length of LPG hose between vapor regulator and mixer
1 Height relative to mixer

BIf these are not followed this could lead to
premature failure of the vapor regulator

{ Could cause oils to build up in vapor regulator and LPG
lines
BKeep Distance of Lock off valve to vapor regulator
or DEPR as short as possible




Gaseous Fuel Components By Engine

1 1.5L and 2.5L
BE100 Style Mixer
BD19 DEPR

B3/ 406 NPT sized | ow pressur e
B40mm throttle body
BLPG Vapor Regulator LD DSR

Throttle, Mixer
and DEPR

=y a d

LPG Vapor
Regulator

LPG lock off with filter




Gaseous Fuel Components By Engine

1 3.7L

BE330 Style Mixer
BD19 DEPR

B3/ 46 NPT sized | ow pressure
B60mm throttle body

BLPG Vapor Regulator LD DSR

DEPR, and low

pressure lock off \. X



Gaseous Fuel Components By Engine

} 6.2L and 6.8L
BE480 Style Mixer
BD28 DEPR

B1l-1/ 4ANPT sized low pressure lock off Valve
B60mm throttle body

BLPG Vapor Regulator HD DSR

Low Pressure Lock Off

d Throttle, Mixer,
and DEPR LPG Vapor

— v 16 -
Regulator
\ LPG lock off with filter
W




Exhaust System

.



Exhaust System

1 Exhaust must be a closed system

BEmission install instructions list
1| Distance of pre - cat sensor from exhaust manifold
| Distance of center of catalyst from exhaust manifold

1 Length of solid pipe required after post - cat sensor to
avoid false oxygen readings

1 Avoid placing near critical items and fuel sources

BENsure oxygen sensors are properly oriented to
prevent water from burning out the sensors

BUse 409 stainless steel pipe or equivalent

1 Must last useful life of engine
~l 7 years or 5000 hours



Exhaust Layout Example

Minimum = 27" ._l
hdaximum = 70" [ ]<«—Post- cat sensor

_ [

Pre- cat sensor >
Must be within 8

inchgs of exhaust '
manifold | | E xhaust Catalytic
Systemn Converter
=5 .
_ E Top ‘uﬁlew
[ of Engine

Figure 13: Exhaust layout




Oxygen Sensor Positioning

Must be inclined at least be 10 ° above the horizontal

Figure 14: O2 Sensor Positioning




Oxygen Sensor Wiring

} Gray/Red 0 5 volt return

1 Gray/Lt. Blue 06 Sensor signalto ECUO 0 1.2 volts
B Post cat sensor = Gray/Yellow

} Red 6 12 volts from relayed power

} Black/Lt Green 0 Heater ground




ECU Specifications and Circuits

.



ECU Desingations

1 GCP (Global Control Platform)
B1.6L, 2.3L, 2.5L, 6.8L

1 4G ECU Platform
B1.5L, 3.7L
B1.0L and 6.2L when introduced
BWorking 2.5L and 6.8L 4G integration as well




GCP/4G Capabilities

1 GCP (Global Control Platform)

B90 pin computer that connects to the below
components on the engine

CMP Sensor CKP Sensor TMAP Sensor HO2S Sensor KS Sensor ECT Sensor

- :H‘*'r.- -
e VTSN | 1
Y 11 J 1
(&)
\\ ﬁ~i:-.;’_‘ 4

0 &7
ENGINE

Actuator Fuel Injector 190itiah CoN DISTRIBUTORS
Figure 15: GCP components INC.
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GCP/4G Specs

12 volt system only (6 - 18volts)
IP 67 rated

- 40 °F to 225 °F normal operating
temp.

1m drop onto concrete surface
15 mins . in four inches of water

8G vibration at ECM header pins

0.005 AMP draw when powered
down




GCP/4G Features

}  Programmable four speed electronic governing, throttle - by -
wire or variable speed control governing.
}  Programmable emergency warning/shut - down feature for

high water temperature, low oil pressure, etc.
Starter lockout

Programmable over speed protection
Automatic altitude compensation

Sequential port fuel injection (gasoline) with pressure
regulator to precisely control fuel delivery

} Certified closed loop dry fuel control

1 Configurable outputs available based on ECT, RPM or MAP
signals and customer requirements

} Diagnostic software allows viewing of historical and active
faults with on - demand diagnostics to assist technicians and
reduce equipment downtime.

ENGINE
DISTRIBUTORS
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GCP/4G Safety Features

} Protects the user and the engine from
hazards such as:
BOver speed
BOver temperature
BOver voltage
BLow oll pressure
BUnauthorized tampering
BOver cranking the starter motor
BDry fuel run - out

ENGINE
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GCP/4G Inputs

1 Operating conditions being read
BENgine coolant temperature
BExhaust oxygen content
BManifold absolute pressure
BBattery voltage
BThrottle Position/Electronic actuator
BFuel pump voltage
Blntake air temperature
BCamshaft position
BCrankshaft position

ENGINE
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GCP/4G Control

v Throttle
B0 05 volts with an IVS

1+ Potentiometer
B0 &5 volt input

1 Discrete Speed
B 12 volt signals directly ramp the engine to a set speed

} Tap Up / Tap Down
B 12 volt signals variably increases or decreases the speed

r J1939
B Can use TSC1 Commands

ENGINE
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GCP/4G Outputs

} Systems controlled
BSpark
BElectronic throttle control

BElectric fuel pump or Dry Fuel Pressure Regulator

BDiagnostics 0 Malfunction indicator lamp (check
engine lamp)

BDiagnostics 0 Data Link Connector (DLC)

ENGINE
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GCP/4G J1939

1+ Outputs common J1939 Parameters
B Throttle position
B ENngine Speed
B Engine Temperature
B OIl Pressure (9psi or 99psi with switch)
B Engine Hours
B Fuel Consumption
B Battery Voltage
B Faults codes via a SPN and FMI #

1 Can also take throttle commands via TSC1
B Address is configurable
q 3,39, 17, 208 and 234




Closed Loop Control

1 ECU monitors the output of the engine and
makes changes so the desired output is
achieved




Closed Loop Fueling

1 Certain conditions must be must
BCoolant temp of 100 deg[F]

BRun time of engine, 15 seconds after reaching temp
above

1 Once closed loop

BECU actively monitors the EGO sensor to determine
fueling accuracy

BIf it is not accurate it will begin adding or

subtracting fuel to achieve a stoichiometric fuel
mixture




42 Pin Connector

+ Primary interface from the OEM customer
wiring to the engine harness

B5080030 o Pin kit with 42 pin connector
BF8JL14324AC 642 pin connector wit

/I_I I—I\
EJ@@@ @@@[2
{©o® &5 0
©a® 05 @
® \
® | @
@ = . 1D
@ ®
©p® @5 ®
2,0 @50 h
O e ®

/
\




42 Pin Connector Key Connections

Pin 1 0 Voltage Switch (VSW), primary ignition input to ECU. 12 volts when key is
on, cranking, running. Remove 12 volts for shutdown

Pin 3 & MIL diagnostic trigger. Ground to start flash code sequence when key is on,
engine off

Pin 5 0 Fuel pump positive on gasoline
Pin 6 & MIL control ground, other side of lamp is 12 volts with key on

Pin 7 0 Fuel select, used on dual fuel units, typically ground/open = gasoline, 12
volts = LPG

Pin 14 0 Potentiometer input, 0.2 - 4.8 volts

Pin 15 & Crank input, on DSG423 and WSG1068 this must be a low restricted
source of power. On TSG416 and MSG425, this input controls a relay.

Pin 18 & Fuel Pump negative on gasoline

Pin 23 6 Gov 1 input, speed # 1 when discrete or increase speed when tap u/d
control is used. 12 volt input

Pin 24 6 Gov 2 input, speed # 2 when discrete or decrease speed when tap u/d
control is used. 12 volt input

Pin 25 08 IVS input with foot pedal

Pin 28 & CAN + for J1939 input/output

Pin 29 6 CAN - for J1939 input/output

Pin 31 06 Vref, 5 volts, used with potentiometer
Pin 33 & Analog return, used with potentiometer



Grounding

1 Extremely important to have sufficient
grounding

1 Chassis ground must be on unpainted surface

;1 Battery ground must be directly to engine
block on unpainted surface

} Recommend at least 1 gauge wire size




Distributorless Ignition System

} Electronic Distributor less Ignition System (EDIS)

1 Individual ignition coils  (DSG423/MSG425/WSG1068)
B Located directly above each spark plug
B Ignite the fuel in the cylinders
B Each coil has a red wire; 12 volts from relayed power
B Engine ECU provides ground to fire coil (color wires)

} Spark is only allowed when the CAM and crank
sensor are detected together

Ignition Coll %, Spark Plug

2
9 ENGINE
< DISTRIBUTORS
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MSG425 Coil Wiring (coil on plug)

F————

Fuse Panel

| 155 | Relayed Power
A 25L,3.7L and 6.8L use N
the same coil on plug 16RO
system |
A 1.5L uses two coil packs, 160
each coll pack fires
16 RD 16 RD 16 RD 16 RD
16 RD 16 RD 16 RD 16 RD
FT Tigntion T T 7T ignition T Tignition T TNignition
| 3 |Coil I | Coi I | Coil | g | €oll
L 5 _}Fylhdtl‘}_ nglmor J|_ nglhmr l_ _!c;-,rmq.r

18 YEBK 18 DGANT 18 YERD 18 WHI/PK




1.5L Coil Pack

1 1.5L uses two colil packs, each coil pack
fires two cylinder separately.
BNot waste spark




6.8L Fuse Box (NC Starter)

Starter
= Relay
— a _
2 || %2
= o
32 ||
il Z
1 1
Fuse Amps Circuits protected
1 10 Battery Voltage to EPR
2 5 Ignition Voltage to GCP and Relays
3 10 Battery Voltage to GCP
- 15 Fuel pump
5 15 Battery Voltage out of Power Relay
Alternato r




1.5L, 2.5L, and 3.7L Fuse Box (NO Starter)

l

Q. ’
- £
2|l 3 Starter
- oo || 5 & Relay N
Q@ S ®
[ L ]
— Starter gl —

HH

i

EMPTY

= || |IE2
=

Fuse Amps Circuits protected
1 10 Battery Voltage to EPR
2 5 Ignition Voltage to GCP and Relays
3 10 Battery Voltage to GCP
- 15 Fuel pump
Battery Voltage out of Power Relay
Alternator




Actuator Wiring

A TPS1 and TPS 2 = 5 volts
added together

A Brown/White = 5 volt ref.
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18 JGY/WH 18 IVEMH i JLEMG  18QGY/IOR 18 |BN/WH 18 gGY/RD (oLC)
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Charging Circuit

}  Regulator is integrated into

alternator

1 Pin 1 is Excite Wire (Rd/tan) A
B 12 volts from relayed power

1 Pin 2 is stator (white)

» Pin 3 is voltage reference (Rd)
B battery voltage

1 Schematic shown refers to

WSG1068 and MSG425 \ reo
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1 TSGA415 has only the charge LR
wire




Starting Circuit - NC Starter

}

WSG1068

Starter relay Is a pass
through

ECU opens circuit after 8
seconds of continuous
cranking to prevent over
cranking

Voltage to the solenoid
IS provided by the users
panel side

Starter
Solenold
Ring

pan
()
=
m
m
<
V]
-

£ 3

__________

yuid/anig N

I : Rhy

I g L‘l I
e — __._7 ._7A_l

_________

=
) I Lt Blue/Pink

?

=)

-~

b

c

3=

NP | [
Start Comma d

I 42Pn

|Conn




1 TSG415, MSG425 and
CSG637 Starting circuit

}  Starter Solenoid
Engagement circuit is
internal to the wiring
harness

1 ECU controls ground side of
starter Relay.

1 User controls positive side
of starter relay.

1 All new engines will utilize
this circuit




