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} 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 III and 

Jaime Cummins have taken all of the necessary steps to provide OEMõs 

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.  

 

 



}EDI purchases base engines from Ford  

ƁFord has excess capacity within their plants  

ƁEngines selected are based on availability and whether it 

was designed for dry fuels  

 

}EDI fits the control and fuel system to the engine  

ƁEngine is EPA and CARB certified  

 

}Other items are added onto the engine  

ƁBell housing and flywheel  

ƁCooling packages  

 

 



}Affixed to the valve cover of the engine  
ƁContains the model and serial number  

ƁUse all numbers when seeking information or 
ordering replacement parts  

Figure 1: Engine identification decal.  



}Also located on the engine manifold  

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 Typeééééé.. I- 4, SOHC 

}Bore and Strokeéééé 3.11ó x 3.01ó  

}Displacementééééé 1.5L (91.5 CID) 

}Compression Ratioééé11:1 

}Oil Capacityéééééé 4.25 qts . Including filter  

}Net Weightéééééé. 196.2 Lbs.  

}Basic Dimensions.éé... L23.8ó x W23.4óx H26.8ó 

 

} Certified on Gasoline, LPG, and NG  
Ɓ650 ð 3600rpm  

 

}SAE 5 Housing and SAE 7.5ó flywheel available 



}Engine Typeééééé.. I- 4, DOHC  
}Bore and Strokeéééé 3.5óx3.93ó  
}Displacementééééé 2.5L (152.5 CID) 
}Compression Ratioéé.. 9.7:1 
}Oil Capacityéééééé 7 qts . Including filter  
}Net Weightéééééé. 351 Lbs. w/acc. 
}Basic Dimensions.éé... L30.3ó x W23.3óx H32.6ó 

 
} Certified on Gasoline, LPG, and NG  
Ɓ 650 ð 3200rpm  

 
}SAE 4 Housing and SAE 10ó flywheel available 

 



}Engine Typeééééé.. V- 6, DOHC  
}Bore and Strokeéééé 3.7óx3.4ó  
}Displacementééééé 3.7L (225.7 CID) 
}Compression Ratioéé.. 10.5:1 
}Oil Capacityéééééé 6 qts . Including filter  
}Net Weightéééééé. 355 Lbs. w/acc. 
}Basic Dimensions.éé... L25.4ó x W29.5óx H29.4ó 

 
} Certified on Gasoline, LPG, and NG  
Ɓ 650 ð 3200rpm  

 
}SAE 3 Housing and SAE 11.5ó flywheel available 

 



}Engine Typeééééé.. V- 10, SOHC 

}Bore and Strokeéééé 3.55ó x 4.17ó  

}Displacementééééé 6.8L (415 CID) 

}Compression Ratioéé.. 9:1 

}Oil Capacityéééééé 6 qts . Including filter  

}Net Weightéééééé. 640 Lbs. 

}Basic Dimensions.éé... L30.4ó x W28.5óx H31.7ó 

 

} Certified on Gasoline, LPG and NG  
Ɓ650 ð 3200rpm  

 

}SAE 3 Housing and SAE 11.5ó flywheel available 

 





}Liquid cooled  
ƁEngine mounted coolant pump  
ƁExternal radiator  

}Full flow system regulated behind thermostat  
ƁLocated behind water outlet connection  
ƁControls and maintains engine temperature  
¶Typically opens at 180 ºF, fully open around 200ºF 

Figure 4: 2.3L Belt layout  



}Driven off of the 
main FEAD belt  

 

}Full flow depending 
on engine speed  

 

}Regulated by 
thermostat  

 

 



} Typically starts to open between 180 -
190 ° F 
 

} Fully Open between 200 - 210 °F 
 

} Engines will operate between 190 -
210 °F depending on load and ambient 
temperatures.  
 

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

} 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  
 



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

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

}CSG637 and WSG1068 run the fan off of the 
main FEAD. Tension is supplied by an auto 
tensioner  
ƁCSG637 and WSG1068 runs off of the coolant pump  

 



TSG416 Uses Similar 
Type of Drive  

Fan Pulley  

Extended 
Crank Pulley  

Main FEAD 
Belt 



Å Pre- mounted cooling system 
package, common across many 
EDI customers  

 
Å 1 BAR radiator cap  





}Two Types of Fuel Systems Utilized  

 
ƁLiquid Fuel  

¶Unleaded Gasoline (87 or 89 octane)  

¶E10  

 

ƁGaseous Fuel  

¶LP Vapor 

¶LPG (HD- 5) 

¶Natural Gas (1050 btu /ÆÔ 

¶CNG 



}System consists of  
¶Fuel block  

¶Fuel filter  

¶Fuel pump  

¶Fuel Rail  

¶Fuel injectors  

Figure 6: Gas Fuel system  



}Fuel block provides fuel temperature and 
pressure readings to ECU  

 

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

¶TSG416:  54.6 psia  

¶DSG423:  74.7 psia  

¶MSG425:  58.0 psia  

¶WSG1068:  58.0 psia  



}Fuel Pump Typical Voltages  
ƁFuel Pump positive to direct ground  

¶~12 volts DC  

¶Power is supplied through 15Amp fuse and fuel pump relay  

ƁFuel Pump positive to fuel pump negative  

¶~6- 7 volts DC depending on pressure  

}Fuel Block Wiring / Voltages (four wires)  
ƁPressure  ð White/Lt Green ð Typically 1.0 to 2.7 volts  

ƁTemperature  ð Lt. Green/White ð 0 to 5 volts  

Ɓ5 Volt Reference  ð Brown/White ð 5 volts  

Ɓ5 Volt Return  ð Gray/Red  

 



}Each injector has a red wire  
ƁSupplies 12 volts from relayed power  

ƁAlways on when cranking  and running  

 

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

 

}Timing is preset in the ECU  





} Low permable  fuel lines  

ƁImperative 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 . 

 

} 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).  



}Most prevalent issue EDI is fighting on installs  

 

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

 

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



}LPG System 

 

}Natural Gas System  

 

}CNG System 

 

}LP Vapor System  



}Liquefied Petroleum Gas (LPG Grade HD - 5) 
ƁPropane is vaporized and pressure reduced  

 

ƁPressure is regulated with an Electronic Pressure 
Regulator (EPR) 

 

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

 



}Consists of  
ƁDry Fuel Mixer  

ƁElectronic Pressure Regulator  

ƁVapor Regulator  

ƁLock off Valve  

 

}This is true for all current EDI Ford engines  
ƁTSG416 and MSG425 utilize the same components 

for their LPG fuel system  

ƁWSG1068s components are the same as the smaller 
displacement engines except larger in scale  



}WSG1068 LPG Fuel System (shown)  
 
 
 
 
 
 

 

 

} LPG tank pressure = 120 to 180psi  

} Vapor regulator pressure = 11ó W.C. 

Figure 10: V10 LPG System  

Vapor Regulator  DEPR and Mixer  

LPG from tank; lock off valve 
located here  

Air and fuel 
mixer to 
engine  

LP Vapor to DEPR 

Air to Mixer  

Coolant to 
Vapor regulator  



TSG416 

Mixer  

DEPR 

Lock Off  

Vapor 
Regulator  



}1050 btu /ft^3 is supplied to the engine at 11 
inches of water columun  

 

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

 

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

 



}WSG1068 NG Fuel System (shown)  
 
 
 
 
 
 

 

 

 

} Natural Gas pressure to DEPR = 11ó W.C. 
ƁSame for whole product line regardless of engine size  

DEPR and Mixer  

LPG from tank; lock off valve 
located here  

Air and fuel 
mixer to 
engine  

NG to DEPR 

Air to Mixer  



MSG425 Engine  

Mixer  

DEPR 

Lock off  



}Fuels stored at higher pressures  

 

}LP Vapor ð Propane already in a vapor state; 
typically at 300psi  
ƁSetup is similar to natural gas; low pressure lock off 

valve 
ƁPressure needs to be reduced to 11ó W.C. before 

reaching the electronic pressure regulator  
 

}CNG ð Natural stored at ~3000psi.  
ƁSimilar to LPG setup; high pressure lock off valve  
ƁPressure needs to be reduced to ~100 - 300psi before 

entering supplied regulator on engine  



TSG416 

WSG1068 



}Actuator in the EPR controls the fuel pressure 
to the mixer  
ƁActual òdelta Pó matches the GCP command 

 
}Extremely accurate open loop type of fuel 

control  
 

}After preset amount of time (50 seconds), 
engine goes to closed loop control  
ƁUses information from the pre and post cat oxygen 

sensors to allow further adjustment to meet 
emission regulations  



Å Relayed and Vbat  = ~12 volts  
 

Å Measuring resistance across 
CAN+ and CAN -  should result in 
120 ohms  



WSG1068 

TSG416 



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

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

}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  

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



Figure 12: Diaphragm Mixer Operation  



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

}Only open when the engine is starting and 
running  

}When user initiates engine shutdown, the valve 
closes  
ƁPrevents fuel from getting to the intake system  
ƁEngine will continue to run for about 3 seconds to use 

up the remaining fuel in the manifold  
ƁPrevents an engine backfire from occurring during the 

next startup  

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

 



 

 

 

 

 

 

 

 

}Lock  off should be placed as close as possible 
to vapor regulator (LPG) or DEPR (NG)  
} This  will reduce fuel run - out time  

 

 

 

 

 

 

 

 

LPG Vapor Regulator  

DEPR and Mixer  

Lock Off Here on LPG  

Lock Off Here on NG  



}Red/Lt Green = 12 volts  
ƁFed from power relay  
ƁInitial ignition cycle  
ƁCranking  
ƁRunning  
 

}White/Black = Ground  
ƁControlled by ECU  
ƁCranking  
ƁRunning  

 



} Vapor Regulator (Vaporizer)  
ƁUsed on LPG only  
ƁFuel from tank connects directly  
ƁCombined with the EPR on the 2.3L  
ƁSeparate on all other engines  

} (D)EPR (Electronic Pressure Regulator)  
ƁPrecisely controls the fuel into the engine  
ƁUsed for both LPG and NG  
Ɓ11ó W.C. to EPR on NG 

} Lock Off valve  
ƁPrevent fuel from building up in the intake which could cause a 

backfire  

} Mixer  
ƁWhere the fuel from the EPR is mixed with air  

} Governor  
ƁAfter the fuel and air is mixed the governor regulates the mixer 

into the air intake manifold  



}Position of the vapor regulator to mixer/DEPR 
is very important  
ƁRefer to emission install instructions for:  

¶Length of LPG hose between vapor regulator and mixer  

¶Height relative to mixer  

ƁIf 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  

ƁKeep Distance of Lock off valve to vapor regulator 
or DEPR as short as possible  



}1.5L and 2.5L  
ƁE100 Style Mixer  
ƁD19 DEPR 
Ɓ3/4ó NPT sized low pressure lock off Valve 
Ɓ40mm throttle body  
ƁLPG Vapor Regulator LD DSR  

Throttle, Mixer 
and DEPR 

LPG lock off with filter  

LPG Vapor 
Regulator  



}3.7L  
ƁE330 Style Mixer  
ƁD19 DEPR 
Ɓ3/4ó NPT sized low pressure lock off Valve 
Ɓ60mm throttle body  
ƁLPG Vapor Regulator LD DSR 

 

 

LPG lock off with filter  

LPG Vapor 
Regulator  Throttle, Mixer, 

DEPR, and low 
pressure lock off  



}6.2L and 6.8L  
ƁE480 Style Mixer  
ƁD28 DEPR 
Ɓ1- 1/4ó NPT sized low pressure lock off Valve  
Ɓ60mm throttle body  
ƁLPG Vapor Regulator HD DSR 

 

 

LPG Vapor 
Regulator  

Throttle, Mixer,  
and DEPR 

LPG lock off with filter  

Low Pressure Lock Off  





}Exhaust must be a closed system  
ƁEmission install instructions list  
¶Distance of pre - cat sensor from exhaust manifold  

¶Distance of center of catalyst from exhaust manifold  

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

¶Avoid placing near critical items and fuel sources  

 

ƁEnsure oxygen sensors are properly oriented to 
prevent water from burning out the sensors  
 
ƁUse 409 stainless steel pipe or equivalent  
¶Must last useful life of engine  
¶7 years or 5000 hours  



Pre- cat sensor  
Must be within 8 
inches of exhaust 
manifold  

Post- cat sensor  

Figure 13: Exhaust layout  



Must be inclined at least be 10 º above the horizontal  

Figure 14: O2 Sensor Positioning  



}Gray/Red ð 5 volt return  

 

}Gray/Lt. Blue ð Sensor signal to ECU 0 ð 1.2 volts  
ƁPost cat sensor = Gray/Yellow  

 

}Red ð 12 volts from relayed power  

 

}Black/Lt Green ð Heater ground  





}GCP (Global Control Platform)  
Ɓ1.6L, 2.3L, 2.5L, 6.8L  

 

}4G ECU Platform  
Ɓ1.5L, 3.7L  

Ɓ1.0L and 6.2L when introduced  

ƁWorking 2.5L and 6.8L 4G integration as well  



}GCP (Global Control Platform)  
Ɓ90 pin computer that connects to the below 

components on the engine  

Figure 15: GCP components  



} 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  



} 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  

} 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.  
 



}Protects the user and the engine from 
hazards such as:  
ƁOver speed  

ƁOver temperature  

ƁOver voltage  

ƁLow oil pressure  

ƁUnauthorized tampering  

ƁOver cranking the starter motor  

ƁDry fuel run - out  



}Operating conditions being read  
ƁEngine coolant temperature  

ƁExhaust oxygen content  

ƁManifold absolute pressure  

ƁBattery voltage  

ƁThrottle Position/Electronic actuator  

ƁFuel pump voltage  

ƁIntake air temperature  

ƁCamshaft position  

ƁCrankshaft position  

 



} Throttle  
Ɓ0 ð 5 volts with an IVS  

 
}Potentiometer  
Ɓ0 ð 5 volt input  

 
}Discrete Speed  
Ɓ12 volt signals directly ramp the engine to a set speed  

 
} Tap Up / Tap Down  
Ɓ12 volt signals variably increases or decreases the speed  

 

} J1939 
ƁCan use TSC1 Commands  



}Systems controlled  
ƁSpark 

ƁElectronic throttle control  

ƁElectric fuel pump or Dry Fuel Pressure Regulator  

ƁDiagnostics ð Malfunction indicator lamp (check 
engine lamp)  

ƁDiagnostics ð Data Link Connector (DLC)  

 



}Outputs common J1939 Parameters  
ƁThrottle position  
ƁEngine Speed  
ƁEngine Temperature  
ƁOil Pressure (9psi or 99psi with switch)  
ƁEngine Hours  
ƁFuel Consumption  
ƁBattery Voltage  
ƁFaults codes via a SPN and FMI #  

 

}Can also take throttle commands via TSC1  
ƁAddress is configurable  
¶3, 39, 17, 208 and 234  



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



}Certain conditions must be must  
ƁCoolant temp of 100 deg[F]  

ƁRun time of engine, 15 seconds after reaching temp 
above  

 

}Once closed loop  
ƁECU actively monitors the EGO sensor to determine 

fueling accuracy  

ƁIf it is not accurate it will begin adding or 
subtracting fuel to achieve a stoichiometric fuel 
mixture  



}Primary interface from the OEM customer 
wiring to the engine harness  
Ɓ5080030 ð Pin kit with 42 pin connector  

ƁF8JL14324AC ð 42 pin connector with 6õ wire leads 

 



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

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

} Pin 5 ð Fuel pump positive on gasoline  
} Pin 6 ð MIL control ground, other side of lamp is 12 volts with key on  
} Pin 7 ð Fuel select, used on dual fuel units, typically ground/open = gasoline, 12 

volts = LPG  
} Pin 14 ð Potentiometer input, 0.2 - 4.8 volts  
} Pin 15 ð 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 ð Fuel Pump negative on gasoline  
} Pin 23 ð Gov 1 input, speed # 1 when discrete or increase speed when tap u/d 

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

control is used. 12 volt input  
} Pin 25 ð IVS input with foot pedal  
} Pin 28 ð CAN + for J1939 input/output  
} Pin 29 ð CAN -  for J1939 input/output  
} Pin 31 ð Vref , 5 volts, used with potentiometer  
} Pin 33 ð Analog return, used with potentiometer  

 



}Extremely important to have sufficient 
grounding  

 

}Chassis ground must be on unpainted surface  

 

}Battery ground must be directly to engine 
block on unpainted surface  

 

}Recommend at least 1 gauge wire size  



}Electronic Distributor less Ignition System (EDIS)  

} Individual ignition coils (DSG423/MSG425/WSG1068)  

ƁLocated directly above each spark plug  
ƁIgnite the fuel in the cylinders  
ƁEach coil has a red wire; 12 volts from relayed power  
ƁEngine ECU provides ground to fire coil (color wires)  

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

 



Å 2.5L, 3.7L and 6.8L use 
the same coil on plug 
system  
 

Å 1.5L uses two coil packs, 
each coil pack fires  



}1.5L uses two coil packs, each coil pack 
fires two cylinder separately.  
ƁNot waste spark  

 



Alternato r 10  





Å TPS1 and TPS 2 = 5 volts 
added together  
 

Å Brown/White = 5 volt ref.  



} Regulator is integrated into 
alternator  
 

} Pin 1 is Excite Wire (Rd/tan)  
Ɓ12 volts from relayed power  

 
} Pin 2 is stator (white)  

 
} Pin 3 is voltage reference (Rd)  
Ɓbattery voltage  

 
} Schematic shown refers to 

WSG1068 and MSG425  
 

} TSG415 has only the charge 
wire  



}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  



} TSG415, MSG425 and 
CSG637 Starting circuit  
 

} Starter Solenoid 
Engagement circuit is 
internal to the wiring 
harness  
 

} ECU controls ground side of 
starter Relay.  
 

} User controls positive side 
of starter relay.  
 

} All new engines will utilize 
this circuit  


