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E2-68 Miscellaneous Electrical Propulsion Components E02011C2 1/96

ELECTRICAL CONTROL CABINET
The following pages illustrate the electrical control
cabinet, components and terminal boards located
inside the cabinet as noted for truck models 445E,
510E, 630E, 685E, and 730E. Actual component
location and equipment will vary dependent on
optional equipment installed.

Components in the cabinet are labelled with abbrevi-
ations for identification. These abbreviations are
shown on the item number of the illustrations and are
listed alphabetically at the end of this section.

This information should be used in conjunction with
applicable electrical schematics located in the rear of
this manual when troubleshooting the electrical sys-
tem.

This system is capable of developing high Volt-
age. Use caution when working with the system.

Some of the components on the cards are sensi-
tive to static electricity. To prevent damage, it is
recommended that a properly connected ground
strap be worn when removing, handling or
installing a card. It is also recommended that
after a card has been removed, it is carried and
stored in a static proof bag or container.

NOTE: There are no adjustment potentiometers on
the control cards. Cards should not be removed
during troubleshooting unless it has been determined
that a card is at fault.
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M200073/02 PayloadMeterIITM M20-43

F-20:SensorPowerFault
A commonfailurepointcanbetheconnectoronthesuspensionpressuresensors.Theseconnectorstakea lotof
abusefrompressurewashingandoccasionallyshortcircuitor developfloatingvoltagesfromwateranddirt intru-
sion.Thequickestwayto fix theseproblemsis todisconnectthetwohalvesandblowoutanydebrisandcleanthe
contacts.Theprocessof disconnectingandre-insertinga connectoroftenclearsupmanyproblems.If a problem
persists,checkthecrimpsontheterminalsforintermittentconnectionduetovibrationandwear.
Onthe930E's,themostcommoncauseforsensorpowerfaultsis a shortin theharnesscomingfromthebackof
thecabto theAux/Junctionbox.Thisharnesscontainsa spliceforsensorpower.Thisspliceis approximately305
mm(12in.) fromtheconnectorandis exposedto vibrationanddirt fromtheleft tire.It maybepossibleto locate
this spliceandrepairit. A singlewirefor circuit39Fcarries18v fromthe payloadmeterto the splice,whereit
branchesoutforeachsensor.
The39FcircuitfromPLMIITMis over-currentprotected.If thiscircuitis shortedto ground,thepayloadmeterwill
automaticallyshutoff the18vsupply.Thiswillcausethepayloadmeterto registerfaultsforall thesensors.
In general,checkthevoltagesat thesensors.It maybepossibleto disconnecteachsensorin thejunctionboxto
seewheretheshortmaybe.If disconnectingall thesensorsdoesnotclearthefault,it is likelythattheproblemlies
withintheharnessfromthebackof thecabto thecontrolcabinet.
Referto thefollowingpageforthefaulttreediagram.
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3.PumpCycleTimer(alsocalleda "Flasher"timer,
becauseit containsanLEDthatilluminateswhen
thereis powergoingto SV2):ThePumpCycle
Timer(8)mountsonSV2solenoidandgenerates
a timedpulsesignalto controlthereciprocating
cyclerateof thegreasepump.

4. GreaseReservoir:For the 730E,the right front
frametorquetubeisutilizedforthereservoir.The
reservoirhasacapacityof30gal.[approximately
214lbs.(97kg)]ofgrease.

5.VentValve:
Withtheventvalveclosed,thepumpcontinuesto
cycleuntilmaximumpressureisachieved.Asthis
occurs, the vent valveopensand allowsthe
greasepressuretodropto0,sotheinjectorscan
rechargefortheirnextoutputcycle.

6.24VDCSolidStateSystemTimer:
TheSolidStateSystemTimersendsouta24VDC
timed-intervalsignal to energizethe solenoid
valves,causingthegreasepumptooperate.This
timerismountedinthecab(inthehousingunder
thepassengerseat)to insuretemperaturestabil-
ity. Its operatingtemperaturerangeis -20°Fto
131°F(-29°Cto55°C).

7.PressureSwitch(N/C2500psi[17238kPa]):
opensthe24voltsupplyto thecycletimer,when
thegreaselinepressureexceedsthislimit.

8.Injectors(SL-1):eachinjectordeliversacontrolled
amountof pressurizedlubricantto a designated
lubepoint.RefertoFigure3-2forlocations.

SystemOperation:
1.Duringtruckoperation,withthepumpandtimer

systemsin a rest state,a presettime interval
occurs.

2.Thesolidstatesystemtimersendsouta 24VDC
signaltoenergizeSV1,causingit toopen.

3.AsSVIopens,theresultinghydraulicfluidpressure
flowsthroughthepressurereducingvalveclosing
theventvalveandalsoflowsontoSV2.

4.Thepressurereducingvalvelowershydraulicfluid
pressureto theoperatingrangeof thehydraulic
pump[maximumpressure300p.s.i.(2069kPa)].

5. Afterthesystempressurehasbeenreduced,it
passesonto SV2.EachoperationofSV2moves
thehydrauliccylinderwhichoperatesthegrease
pump.AsSV2turns"On"and"Off"(refertocycle
timer/flasherbelow),it changesthedirectionof
thehydrauliccylindermovementbackandforth,
thuscausinga"pumping"action.

6.Thecycletimer/flashersendsa pulsingsignal,1
second"On"and1 second"Off"(adjustable),to
SV2.SolenoidvalveSV2directsthehydraulicfluid
to thepumpat30cycles/minute.

7.Withtheventvalveclosed,thepumpcontinuesto
cycleuntil lubricantpressurerisesto 2500psi
(17238kPa) and the injectorshave metered
greaseto thepointsof lubrication.

8. If systempressurerisesabove2500psi (17238
kPa),theN/Cpressureswitchwillopenuntilthe
timedcycleiscompleteandthesolidstatesystem
timerterminatesthe24VDCsignalsto SV1and
SV2.(SeeNOTE:belowstep11.)

9.AsSV2isde-energizedthepumpstopscycling.
10.AsSV1is de-energized,thehydraulicfluidstops

flowingtothepressurereducingvalveandthevent
valveallowingit toopen.

11.Astheventvalveopens,thegreasepressuredrops
to zero(0),sotheinjectorscanrechargefortheir
nextoutputcycle.
NOTE:WhentheN/Cpressureswitchopens,SV2
is de-energizedcausingthepumptostop;
however,until thetimedcycleis complete,SV1
remainsenergized,keepingtheventvalveclosed
andholdingpressurein thegreaseline.
If thegreaselinepressurenowdropsto where
theswitchclosesagain,thepumpwill restartto
holdgreaselinepressure,but theinjectorswill
notrecharge.

12.Thesystemisnowat rest,readyforanotherlube
cycleandthesequencerepeatsitself.

P0301512/98 LincolnAutomaticLubeSystem P3-3
withHydraulic-ActuatedPump
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EF8500 EF8500

CONNR}PINNO| SIGNALNAME| SIGNALTYPE LOCATION |DESCRIPTION RELATED SH. LOCATION CONNR|PIN NO| SIGNALNAME |SIGNALTYPE LOCATION _|DESCRIPTION RELATED SH. LOCATIONCARD- PIN GROUPSIGNALS SCHEMATIC CARD- PIN GROUPSIGNALS SCHEMATIC

| A [98| RS422A SERIALCOMM.[100°[FOR FUTUREUSE eeA 4 | VEE POWEROUTPUT| 100-124,125,126|/REGULATED-15VDCSUPPLY CNA-4,10,15 13
A (350MILLTAMPSMAX) | A [96| RS422A SERIALCOMM.[100[FORFUTUREUSE eepap oS pve | POWEROUTPUT100-121,122,123REGULATED71SVDCSUPPLY CNA-5,9,22 | A| 98 TXDA SERIALCOMM.101-4:2 TDX-CHANNEL''A'RS232FORPTU CNA-98,82,16,88

TXDB SERIAL COMM. |100---__-*«[TDX_- CHANNEL'B' RS232FORPTU CNA-100,84,17,90A 7 | +19V POWEROUTPUT| 100-86 REGULATED19VDCOUTPUTFORRETARD CNA-7,8 22CONTROLCIRCUITS(500MILLIAMPSMAX) RS422A SERIALcomm.|100-[For FUTUREUSE ee ee
A +19V POWEROUTPUT| 100-87 REGULATED19VDCOUTPUTFORRETARD| CNA-8,7 22 RS422A SERIALcomm.|100-[FoR FUTUREUSE ee eee--re-v-eee

eae | a | 103 | Rsazeanseria comm.|100- [ror ruTuneuseieeeA 103 | RS422A SERIALCOMM. FORFUTUREUSEA VDD POWEROUTPUT| 100-139,140,141|REGULATED+15VDCSUPPLY CNA-9,5,22 13

POWEROUTPUT| 100-136,137,138|REGULATED*15VDCSUPPLY CNA-10,4415 ;Pe [2| MFSEFP_RS| sHIELO loz-172 MOTORFIELDSTATICEXCITERFIRING|FIELDSTATICEXCITERFIRING}ONB-2,8,7|6,7 pSFIRINGPULSES SHIELD
ome

A 15 -VBAT SHIELD 100-145, 146, 147|REGULATED POWER SUPPLY SHIELD CNA- 15,4, 10 13CONNECTION | 5 | 3 | spaRE_RS SHIELD 102-166 FUTURESIGNALSHIELD CNB-3,58,31
- _VBAT SHIELD100-151,152,153|SHIELD-CHANNEL'A'RS232FORPTU_| CNA-16,88,98,82 pe] 8 | MFSEFPHIDIGITALOUTPUT|102-139 MOTORFIELDSTATICEXCITERFIRINGCNB-6,7,2psFIRING PULSES FOR SCR #1 & 2

=VBATSHIELDT00-169,170,171SHIELD-CHANNEL°B*RS232FORPTU|CNA-17,90,100,84 PB] 7| MFSEFPLO|DIGITALOUTPUT]OUTPUTloz-136 MOTORFIELDSTATICEXCITERFIRING|FIELDSTATICEXCITERFIRING}ONB-74266|2,6 PBGRND POWERSUPPLY |TO0-184,185,186|BATTERYGROUNDCONNECTIONFORSYSTEWa FIRINGPULSESFORSCR#1&2 "
FAULT(+) ANALOGINPUT| 102-165 GROUNDFAULTDETECTION+/- 114MADC| CNB-8,22GRND POWERSUPPLY|100-181,182,183BATTERYGROUNDCONNECTIONFORSYSTEMee cae LEAKAGEOR119PEAKMAACLEAKAGE

11 AOUTVLT_RS |SHIELD 102-121 ALTERNATORRECTIFIEDVOLTAGE CNB-11,102,48 13GRND SHIELD 100-178,179,180/REGULATEDPOWERSUPPLYSHIELD CNA-22,9,5 FEEDBACKSHIELD
| 5 | 12 | UNDEF2_RSSHIELD 102-103 SPAREANALOGINPUTSIGNALSHIELD CNB-12,13,27

13| UNDEF2ANALOGINPUT|102-97 SPAREANALOGINPUTSIGNAL CNB-13,27,12 17| A | 24 | SIGS_R(GRND)|ANALOGOUTPUT| 100-172,173,174|SPAREANALOGOUTPUTSIGNAL5RETURN| CNA-24,47 | 6 =a =MFAMP_RS SHIELD 102-94 MOTORFIELDCURRENTINPUTSHIELD CNB-14,47,65 |is|A
28 -VBAT POWERSUPPLY |100-160,161,162|BATTERYGROUNDCONNECTIONFORSYSTEM 22B} [* | 7 [vert [POWERsurpLy| 100-160,161,162|BTTERY,BRUNESp ee 1s| coo.ps.r [anosinput| 02-161 ENGINECOOLANTPRESSUREREFERENCE|cNB-15.64,30 7

(0.5-4.5VDC = O TO FULL SCALE)
A 29 -VBAT POWER SUPPLY |100-166,167,168|BATTERY GROUND CONNECTION FOR SYSTEM 22 (5VDC SUPPLY REQUIRED, MAX

POWER SUPPLY CARD VOLATGE = 4.5 VOLTS)

| aA[oat SIG4_R ANALOGOUTPUT| 102-202 SPAREANALOGOUTPUTSIGNAL4RETURN| CNA-31,64 | 6 pe | ie | AFSEFP_RSSHIELD 102-169 ALTERNATORFIELDSTATICEXCITERCNB-16,78,92pSFIRINGPULSESSHIELDSIGZ2_R ANALOGOUTPUT|102-199SPAREANALOGOUTPUTSIGNAL2RETURN|CNA-32,33| 6 18|MIAMPSANALOGINPUT|102-151MOTOR1CURRENTSIGNAL CNB-18,100,63 15| A | 33 SIG2 ANALOGOUTPUT| 102-85 SPAREANALOGOUTPUTSIGNAL2 CNA-33,32 | 6 CURRENTMAX.=2110AMPSFORGE772 -
= 3500 AMPS FOR GTE 776,787,788

SIG3 ANALOGOUTPUT| 102-82 SPAREANALOGOUTPUTSIGNAL3 CNA-34,23 | 6 PROTECTIONCURRENTLIMIT=3000AMPSFOR'GE776,787,788
= 1620 AMPS FOR GE 772

= AM

-VBAT POWERSUPPLY| 100-148,149,150BATTERYGROUNDCONNECTIONFORSYSTEMee cae WITH1200HP=2000AMPSFORGE791AS3= 2250 AMPS FOR GE 788 ES1/ES2 OR FS1/FS2

= 2250AMPSFORGE787ESI-_- -VBAT POWERSUPPLY| 100-154,155,156]BATTERYGROUNDCONNECTIONFORSYSTEMee ee WITH1600OR1800HP=2500AMPSFORGE776KS6WITH 1350 HP = 2500 AMPS FOR GE 776 HSB

= 2500 AMPSFORGE788,791A 44 | TRKSPD(+)ANALOGOUTPUT| 102-209 SPEEDOMETERDRIVEQUTPUTSIGNAL | CNA-44,46 =2700AMPSFORGE787FS1- = 2850 AMPS FOR GE787FS2
CAB (5K OHM MAXIMUM) RETARDING CURRENT LIMIT = 720 AMPS FOR GE 722

= 1320 AMPSFORGE776,791,788(190 TON)SIG1 ANALOGOUTPUT| 102-206 SPAREANALOGOUTPUTSIGNAL1 CNA-45,49 | ie =1320AMPSFORGE787(240°TON,1800RPM)= 1 AM 4 1 MA 46. | TRKSPD(-) ANALOGOUTPUT| 102-200 SPEEDOMETERDRIVERETURNSIGNAL CNA-46,44 = 1390AMPSFORGE787(260TON)
(0-1MA)DRIVES,SPEEDOMETERINTRUCK =1390AMPSFORGE788(208,260TON)M M MUM

20 | COOLTS_RANALOGINPUT| 102-142 ENGINECOOLANTTEMPERATURERETURN CNB-20,43,95 17SIGS ANALOGOUTPUT| 102-92 SPAREANALOGOUTPUTSIGNAL5 CNA-47,24 | 6 SIGNAL(+15VDCSUPPLYREQUIRED)
A 48. | moTS(-) ANALOGOUTPUT| 102-208 MOTORTEMPERATUREMETERIN CAB CNA-48,59 21 ALTFAMPS ANALOGINPUT |102-146 ALTERNATORFIELDCURRENTFEEDBACK CNB-21,66,38

(O-IMILLIAMP, 5K OHM MAXIMUM) SIGNAL (0-800 AMPS = 0-4 VOLTS)

cC SIGI_R ANALOGOUTPUT|102-205 SPAREANALOGOUTPUTSIGNAL1RETURN| CNA-49,45| is pe | ze| FAULT(-) ANALOGINPUT|102-143 GROUNDFAULTDETECTION+/-114MADC| CNB-22,8pS+VBATfpoweR-----|100-207,210 _|+2avDCPOWERINPUT ee eee ee | B| 24 | mToc_rRSSHIELD102-130 MOTORTERT.CURRENTPROT.SHIELDCNB-24,98,73|isA 53 | ENGRPMCMDANALOGOUTPUT| 102-84 ENGINERPMCOMMANDOUTPUTSIGNAL CNA-53,62
(0-10VDC) | 8 | 25 | 2voits_Rs [SHIELD 102-118 MOTOR2 VOLTAGESIGNALSHIELD CNB-25,81,36

aia -VBAT POWERSUPPLY|100-200,201BATTERYGROUNDCONNECTIONFORSYSTEMee ce | 8 | 27 | UNDEFZ_RANALOGINPUT[102-100 SPAREANALOGINPUTSIGNALREFERENCE| CNB-27,12,13
28| ALTINHIB1DIGITALINPUT|102-197+15VDCSIGNALTOINHIBITALTERNATOR| CNB-28,4517pn | 58| MOTS(+) ANALOGOUTPUT|102-210 MOTORTEMPERATUREMETERINCAB CNA-59,48 pe FIELDFIRINGPLUSES-1M AMP, IM MAXIMUM

30.| COOLPS ANALOGINPUT|102-1682 ENGINECOOLANTPRESSURESIGNAL CNB-30,15,84 17A ANALOGOUTPUT| 102-207 ENGINETACHOMETERDRIVEOUTPUTSIGNAL|CNA-60,61 (0.5-4.5VDC= 0 TOFULLSCALE)
(0-1MA DRIVES TACH. IN TRUCK (5VDC SUPPLY REQUIRED, MAX

CAB (5K OHM MAXIMUM) VOLATGE = 4.5 VOLTS)

- A ENGRPM(+} ANALOGOUTPUT| 102-204 ENGINETACHOMETERDRIVERETURNSIGNAL]CNA-61,60 | 8 | 31 | SPARE_R ANALOGINPUT|102-155 FUTURESIGNALREFERENCE CNB-31,3,58
CAB(5KOHMMAXIMUM) 32 | m2TS_R ANALOGINPUT| 102-148 MOTOR2 THERMISTORSIGNALREFERENCE| CNB-32,77 13

SIMPLE OVER LIMIT TRIP

ENGRPMCMD_R-| ANALOGOUTPUT| 102-147 ENGINERPMCOMMANDRETURNSIGNALCNA-62,53 pe TEMPERATURELIMIT=220DEG.C- MAXIMUM TEMPERATURE = 300 DEG. C
MIMIMUM TEMPERATURE = -100 DEG CA 63 | BRKBLV_R ANALOGOUTPUT| 102-126 BRAKEBLENDINGVALVETOADD CNA-63,65

EFFORTRETURNSIGNAL(O-1OVDC.INTOA -
1K OHM) (PER INFORMATION PROVIDED BY GENERAL ELECTRIC CO.)

S164 ANALOGOUTPUT| 102-86 SPAREANALOGOUTPUTSIGNAL4 CNA~64431 pS THsPRNTfePROVIDEDONARESTATEDBags CCA BRKBLV ANALOGOUTPUT| 102-87 BRAKEBLEND!NSVALVETO_ADD CNA-65,63 ANDISNOTTOBEUSEDINANYWAYDETRIMENTALTo.onom[|noTotHerRwise|_| -C"('"'('('WC(rTCUCUrTCLULULULCLCUdTTLTLCLULCUd UL-10V
D PC is-'"'C'e*zGRNDA SERIALCOMM| 101-437 GRND_-CHANNEL'A' RS232FORPTU CNA-82,16,88,98 ps tostances2SSCS SP dr

Pa [as _| rsazzn SERIALCOMM[100- [FOR FUTUREUSE ee ee aeeoo
[oasH DESCRIPTIONOFCHANGE[arPR|"DATE| eco_|ay|cx|| a | a6_| Rs4z2n SERIALCOMM|100- [FOR FUTUREUSE eee eee ORAWNBY--sY.MUNIR§=[DATE-s'2-S-9S_-||->S|microrum"~-s|| | | |:|d|d|dTdTd|d|]dTdTdTdTdTdTdTLTdTdTd|dTdTTt

RXDA SERIALCOMM| 101-413ROX_-CHANNEL'AtRS232FORPTUCNA-88,98,82,16 Ca aTa | 00| x08 Seriacomm[100- [ROX-CHANNEL"8"S232FORPTU| CNA-00,100,64,17 MATERIAL
SCHEMATIC- STATEX3 SHEET7OF32 erasoo/\
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