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GENERAL NOTES:

3    BLUE 8-WAY MOLD
     (SEE R115-4017 FO

5    RED 8-WAY MOLDE

6    BLACK 16-WAY MO

7    RED 8-WAY MOLDE
    (SEE R115-4017 FOR

8    GREEN 8-WAY MO
     (SEE R115-4017 FO

9    GREY 3-WAY DEUT

4    BLACK 3-WAY MOL

19   40-PIN DEUTSCH CONNECTOR LOCATED ON LH SIDE OF ENGINE AT ECM.
     (CONNECTOR P1, SEE CATERPILLAR SUPPLIED DIAGRAM)

THE CLASSIFICATION OF THE CIRCUIT
APPLIES TO ALL CHARACTERISTICS OF
THAT CIRCUIT AS IT PERTAINS TO THIS
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TO: WIRE GAUGE, CONNECTORS, POSITION
IN CONNECTORS, TERMINALS.

CLASSIFICATION OF CHARACTERISTICS

THIS DRAWING/SPECIFICATION USES
SYMBOLS TO CLASSIFY CHARACTERISTICS.
THESE SYMBOLS ARE DEFINED IN QMS002
’CLASSIFICATION OF CHARACTERISTICS’.

30)
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TE

1)   USE FOR CAT 3176
     OR WITHOUT ENGI

10   12-WAY MOLEX C
     IN CAB HEADER.

22)  BLACK 2-WAY PACKARD METRI-PACK CONNECTOR:

11   8-WAY MOLEX CO
     IN CAB HEADER.

12   BLACK 8-WAY PAC

13   BLACK 16-WAY MO
     ENGINE SIDE. (SEE

14   BLACK 6-WAY MO
     ON ENGINE SIDE.

15   BLACK 3-WAY PAC

16   BLACK 6-WAY PAC
     SWITCH PANEL.

17)  BLACK 2-WAY PAC

18   23-WAY DEUTSCH

20   BLACK SINGLE BULLET CONNECTOR BEHIND SPEEDO/TACH PANEL.

26   PRESSURE SWITCH SHOWN IN THE "AIR OFF" POSITION.

23)  BLACK 4-WAY PACKARD METRI-PACK CONNECTOR:

24)  BLACK 4-WAY PACKARD WEATHER PACK CONNECTOR:

CHECK
TEST
EQUIP

CONNECT
METER
TO PINS:

ADDITIONAL
OPERATION/
CONNECTION

KEY
SWITCH

DESIRED
RESULTS POSSIBLE CAUSES OF MALFUNCTION

VOLTAGE
TO ECM

VOLT
METER (-) TO GND

OFF

ON
0.0V

10.5-14.4V

CHECK
ENGINE
LAMP

STOP
ENGINE
LAMP

CRUISE
CONTROL
ON/OFF
SWITCH

CRUISE
CONTROL
SET/RES
SWITCH

CLUTCH
SWITCH

SERVICE
BRAKE
SWITCH

JUMPER
WIRE

JUMPER
PIN 22
TO GROUND

CHECK
ENGINE
LAMP "ON"

JUMPER
WIRE

JUMPER
PIN 27
TO GROUND

STOP
ENGINE
LAMP "ON"

OHM
METER

(+) TO PIN 6
NONE

NONE

NONE

- CKT BRKR @ PD BOX 15A "ELEC ENG"
- WIRING/CONNECTIONS CKT C987 (RED)
  & CKT P118SD (RED/GRN)

- FUSE @ PD BOX 10A "WARN LPS"
- BULB @ WARNING LAMP MODULE
- WIRING/CONNECTIONS CKT D799 (GRN)
  & CKT L158WL (BRN/ORN)
- FAULTY WARNING LAMP MODULE

- FUSE @ PD BOX 10A "WARN LPS"
- BULB @ WARNING LAMP MODULE

- FAULTY OR MISWIRED SWITCH
- WIRING/CONNECTIONS CKT C978 (BRN)
  & CKT C993 (BRN)

- FAULTY,MISWIRED OR MISADJUSTED SWITCH

- WIRING/CONNECTIONS CKT C992 (PUR)
  & CKT C993 (BRN)

- WIRING/CONNECTIONS CKT 659 (PNK)
  & CKT L159WL (BRN/WHT)

CRUISE 
SWITCH "OFF"

CRUISE 
SWITCH "ON"

OFF

OFF

NO
CONTINUITY

CONTINUITY

OHM
METER

(+) TO PIN 20

(-) TO PIN 29

(+) TO PIN 25

(-) TO PIN 29

OHM
METER

(+) TO PIN 15

(-) TO PIN 29

NONE

NONE

DEPRESS
SET/ACCEL SW

OFF

OFF

OFF

OFF
DEPRESS
RES/DECEL SW

NO
CONTINUITY

NO
CONTINUITY

CONTINUITY

CONTINUITY

- FAULTY OR MISWIRED SWITCH
- WIRING/CONNECTIONS CKT C979 (ORN)
  & CKT C993 (BRN)

(+) TO PIN 24

(-) TO PIN 29

OHM
METER

OHM
METER

OHM
METER

NONE

DEPRESS
CLUTCH PEDAL OFF

OFF CONTINUITY

NO
CONTINUITY

- WIRING/CONNECTIONS CKT C977 (BLU)
  & CKT C993 (BRN)

NONE

DEPRESS
BRAKE PEDAL OFF

OFF CONTINUITY

NO
CONTINUITY

(+) TO PIN 14

(-) TO PIN 29

(+) TO PIN 38

(-) TO PIN 29

OFF CONTINUITY

- FAULTY PRESSURE SWITCH LOCATED AT
  AIR JUNCTION BLOCK

- WIRING/CONNECTIONS CKT E971 (GRN)
  & CKT C993 (BRN)

- FAULTY PRESSURE SWITCH LOCATED NEAR
  TOP LH CORNER OF RADIATOR.

NONE

- FAULTY SWITCH
- WIRING/CONNECTIONS CKT C975 (WHT)
  & CKT C993 (BRN)

**

A/C
HIGH
PRESS
SWITCH

** TEST REQUIRES AIR SYSTEM TO BE CHARGED

DIAGNOSTIC TABLE

NOTE:  USE THE FOLLOWING TABLE/TESTS ALONG WITH THE CATERPILLAR ELECTRONIC
       TROUBLESHOOTING MANUAL.

WITH THE IGNITION OFF, DISCONNECT THE LOWER 40 PIN DEUTSCH CONNECTOR LOCATED ON THE LEFT
SIDE OF THE ENGINE AT THE ECM.

BE CAREFUL NOT TO DAMAGE OR SPREAD THE TERMINALS WHILE PROBING. SEE FLAG NOTE 19 FOR
CIRCUIT PIN OUTS.  DO NOT PROBE OR ATTEMPT TO TEST THE ECM.

CATERPILLAR ENGINE PROTECTION SYSTEM

1994 ENGINES ARE STANDARD WITH A LOW OIL PRESSURE/ HIGH WATER TEMP/
HIGH AIR INTAKE TEMP PROTECTION SYSTEM.  LOW COOLANT LEVEL IS OPTIONAL
WITH THIS SYSTEM.  THE ENGINE PROTECTION SYSTEM HAS THE FOLLOWING FOUR
PROGRAMMABLE LEVELS.

LEVEL 1: ENGINE PROTECTION DISABLED

LEVEL 2: SYSTEM ONLY WARNS DRIVER OF POTENTIAL ENGINE DAMAGE.
         "STOP ENGINE" LAMP WILL REMAIN ON AS LONG AS CONDITION(S)
         EXIST.  DIAGNOSTIC CODE IS STORED.

LEVEL 3: ENGINE PROTECTION SYSTEM WARNS DRIVER WITH FLASHING OR SOLID
         "STOP ENGINE" LAMP DEPENDING ON WHICH CONDITION(S) EXIST,
         THEN WILL DERATE ENGINE.  "STOP ENGINE" WARNING LAMP WILL FLASH
         WHEN ENGINE DERATING IS IN EFFECT.

OFF

WARNING

DERATE

LEVEL 4: ENGINE PROTECTION SYSTEM WILL GO THROUGH WARNING AND DERATE
         PHASES, THEN WILL SHUT DOWN ENGINE. DIAGNOSTIC CODE IS STORED.SHUTDOWN

THIS DIAGR

STARTIN
  ENDIN

2)

ON

ON

1
2
3

4
5
6

35
36
37

38
39
40

21)  GREY 8-WAY DEUTSCH CONNECTOR:

- FAULTY  WARNING LAMP MODULE

27   SPEEDOMETER AND TACHOMETER DRIVER SIGNALS FROM THE ECM ARE ZERO-CROSSING
     SQUARE WAVES WITH AN AMPLITUDE OF # 10 VOLTS. THE OUTPUT SIGNAL FOR THE
     SPEEDOMETER IS 30,000 PULSES PER MILE AND THE TACHOMETER IS 113 PULSES PER
     REVOLUTION.

28)          DENOTES "TWISTED PAIR" OF WIRES.

           LOCATED ON LH
           DIAGNOSTIC HA

           LOCATED NEAR

17A

17B

           LOCATED NEAR

           LOCATED AT RE

17C

17D

          LOCATED AT REAR OF TRANSMISSION.

          LOCATED AT POWER DISTRIBUTION BOX. ENGINE SIDE.

21A

21B

FAN "ON" ACTIVATIONS:

-  ENGINE NOT RUNNING (KEY SWITCH IN "ON" POSITION)

-  DURING ENGINE CRANKING

-  COOLANT TEMPERATURE > 96 ~ C (205~ F)

-  ACTIVE COOLANT TEMPERATURE SENSOR
   DIAGNOSTIC CODE

-  A/C HIGH PRESSURE SWITCH (UNITIARY SW) IS OPEN
   OR ECM IS COUNTING (AND ECM PARAMETER PROGRAMMED
   TO 30-600 SECONDS)

-  A/C HIGH PRESSURE DIAGNOSTIC IS ACTIVE

-  INTAKE MANIFOLD AIR TEMPERATURE > 87 ~C (189~F)

-  ENGINE BRAKE (NOT AUXILIARY BRAKE) "ON" IN HIGH
   MODE >10 SECONDS W/ COOLANT TEMP. > 80 ~C (176~F)

ENGINE SPEED > 2300 RPM

ALL OF THE FOLLOWING EXIST:

-  COOLANT SENSOR TEMP < 92 ~C (198~F)

-  NO ACTIVE DIAGNOSTIC CODE FOR COOLANT
   TEMP. SENSOR

-  ENGINE BRAKE (NOT AUXILIARY BRAKE) IS
   NOT OPERATING IN HIGH MODE W/ COOLANT
   TEMP < 75 ~C (167~F)

-  A/C HIGH PRESSURE SWITCH (UNITARY SW)
   IS CLOSED AND ECM IS NOT COUNTING (OR
   ECM PARAMETER PROGRAMED TO 0 SECONDS)

-  THE FAN HAS BEEN ON FOR AT LEAST
   30 SECONDS

-  INTAKE MANIFOLD AIR TERMPERATURE < 66 ~C
   (151 ~F)

OR

ENGINE FAN OPERATION:

FAN "OFF" ACTIVATION:

25   BROWN 8-WAY MOLDED CONNECTOR AT POWER DISTRIBUTION BOX.
     (SEE R115-4017 FOR CIRCUIT CONFIGURATION)

    : "CHECK ENGINE" LAMP WILL FLASH "ON" FOR FIVE SEONDS, BLINK "OFF"
      THEN FLASH "ON" FOR FIVE SECONDS, ETC. AS LONG AS A FAULT
      CONDITION EXISTS REGARDLESS OF PROTECTION LEVEL SETTING.
      SEE OWNERS MANUAL ON HOW TO RETRIEVE

NOTE

DIAGNOSTIC FLASH CODES.

DIAGNOSTIC CODE IS STORED.

AND

OR

OR

OR

OR

OR

OR

-  INTAKE MANIFOLD AIR TEMPEATURE > 72 ~C (162~F)
   AND BOOST IS ABOVE 70KPa (10 PSI)

OR

ENGINE SPEED < 2250 RPM

ANY OF THE FOLLOWING EXIST:

AND OR

AND

AND

AND

AND

MANUAL MODE-
  ENGINE FAN "ON" CONTINUOUSLY WITH KEY SWITCH IN THE "ON" AND "START" POSITIONS.

AUTO MODE-
   THE COOLING FAN ENABLE CIRCUIT WILL OPERATE THE FAN BASED ON COOLANT TEMP, INTAKE
   MANIFOLD AIR TEMP, ENGINE BRAKE OPERATION, A/C AND HIGH ENGINE SPEEDS. THE ENABLE
   CIRCUIT SENDS A SIGNAL TO TURN THE FAN "OFF". DURING NORMAL OPERATION, THE FAN WILL

REMAIN "ON" FOR A MINIMUM OF 30 SECONDS FOLLOWING CONTROL INITIATED ACTIVATION
EXCEPT FOLLOWING ENGINE STARTUP, OR IF THE ECM A/C HIGH PRESSURE SWITCH INPUT IS
USED. DURING ENGINE STARTUP, THE FAN DRIVER WILL KEEP THE FAN "ON" FOR 2 SECONDS
AFTER THE ENGINE HAS REACHED THE PROGRAMMED LOW IDLE (600-750 RPM).

31)   SUPERSEDES R115-5532
PROD
SERV

f

          LOCATED NEAR TOP LH CORNER OF RADIATOR.22A

          LOCATED UNDER SHIFT LEVER KNOB SKIRT.22B

          LOCATED NEAR TOP OF RADIATOR.23A

          LOCATED UNDER SHIFT LEVER KNOB SKIRT.23B

          LOCATED ON TOP FRONT SIDE OF ENGINE.24A

          LOCATED NEAR FIREWALL (ENGINE SIDE).24B

29)     DESIGNATES POINT OF REFERENCE ON ANOTHER DIAGRAM OR DETAIL.X

A
NWL
TGE MRC

MNH WJS

          LOCATED ON FIREWALL.

          LOCATED ON TOP OF TRANSMISSION.

24C

24D

32    1/4" MALE SLIDE TERMINAL.

 3176B/3406E Elec Engines
AT


