Wiring

54.00

General Information

This section contains wiring information, including
electrical systems schematics, and wiring repair infor-
mation.

Wiring diagrams are included for lighting, axle, brake,
engine, transmission, chassis, air-conditioning and
other components.

General Information
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Repair and Replacement

IMPORTANT: Before you repair or replace any
damaged electrical system parts, find and cor-
rect the cause of the damage; otherwise it could
occur again.

Wiring insulation can be damaged by heat (internal
or external), chafing, kinking, breaking, cracking, or
saturation with oil or grease.

Discolored wire insulation (brown) is caused by long-
term overheating of the wire itself. Melted insulation
is usually caused by an external heat source.

Repair or replace damaged wiring. The choice de-
pends on the type of damage. See Table 1.

Type of Damage Remedy

Broken wire Repair or replace *
Kinked wire Replace
Oil-soaked insulation Replace

Repair if minor,
otherwise replace

Cracked insulation

Melted insulation Replace
Worn or missing insulation Repair
Discolored insulation Replace

* Repair the break by soldering the two broken ends together, if there is
enough slack in the wire; otherwise solder in a new section of wire. See
"Repairing Broken Wire" for instructions.

Table 1, Wiring Damage

Repairing Damaged Wire
Insulation

1. Using shrink tubing, cover the damaged area.
Overlap the damaged area at least 3/4 inch (20
mm) on both sides.

IMPORTANT: Don’t repair the insulation if the
wire underneath is also damaged. Remove and
replace the damaged section.

2. If the insulation is chafed, find the source of
chafing, and reroute the wiring away from it. If
this isn’t possible, either cover the sharp edge
with protective vinyl trim 48—-02188-001, or use
convoluted tubing to protect the insulation.

3. Cover the repaired section of wiring with plastic
convoluted tubing.

Wiring Repair and Replacement

Replacing Damaged Wire

A\ CAUTION

Never replace a wire with a smaller gauge wire.
Wire gauge is selected by electrical load and cur-
rent capabilities, and overheating may occur if a
wrong gauge wire is used.

1. Replace damaged wire using a solder splice.
See "Repairing Broken Wire" for instructions.
Use only solder splices.

IMPORTANT: If the damaged wire is 12 gauge
or larger, don't replace a section of it; replace
the entire wire.

2. If the insulation has been discolored, find out
what is causing the wire to overheat, and correct
it.

3. If the insulation has been melted, check the rout-
ing of the wiring and find the problem. Reroute
the wiring if possible, and secure it with clamps.
If rerouting is not possible, use a heat shield to
protect the wire.

Reparing Electrical Connection

1. Find the cause of the damage or corrosion, and
correct the problem.

2. Clean corroded connectors with a wire brush,
using a solution of baking soda and water, and
then dry the area. Replace any damaged con-
nectors.

3. Spray any exposed connectors (such as ground
terminals) with dielectric red enamel. See
Table 2.

Approved Brands

MMM 1602 IVI-Spray Sealer,
Red Electric Grade; order from
the PDC

Glyptal 1201EW- Low VOC,
Red; order at www.glyptal.com
or 1-800-GLP-1201

Table 2, Approved Dielectric Red Enamel

Protectant Material

Spray-On Application

Brush-On Application
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Wiring Repair and Replacement

Repairing Broken Wire

IMPORTANT: The following procedure is the
only approved method of repairing broken wires
on American LaFrance vehicles. This procedure
(solder splicing) is done using solder repair kit
ESYES66 404, and is for 14-or 16-gauge wire.
Don't repair wire that is 12-gauge or larger; re-
place it.

1. Strip the ends of the wire to be repaired. Make
sure the stripped ends are 3/8- to 1/2-inch (10-
to 13-mm) long.

2. If repairing an exterior wire, slip a 3-inch (75-
mm) long piece of shrink tube over one end of
the wire. See Fig. 1, Ref. 4.

3.

4,

Slip a solder sleeve from kit ESYES66 404 over
one end of the wire. See Fig. 1, Ref. 3.

Using a suitable crimp tool and a crimp splice
from the kit, crimp the ends of the wire as follows
(see Fig. 2):

4.1 Insert a stripped wire end into the crimp
splice until it touches the wire stop (Ref.
1) in the middle of the crimp splice.

4.2  Center the crimping tool between the wire
stop and the end of the crimp splice, then
crimp the wire.

4.3 Repeat the two substeps above for the
other wire end.

Z
=

e

11/04/94

A. 3/8 to 1/2 Inch (10 to 13 mm)
Wire End

Crimp Splice

Solder Sleeve

Shrink Tube

A

PR

f540392a

Fig. 1, Exterior Wire Repair
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11/04/94 f540395a
A. Center crimping tool here.

1. Wire Stop
2. Wire
3

. Crimp Splice (shown crimped)

Fig. 2, Centering the Crimping Tool

5. Check the crimp, making sure the crimping tool
impression is on both ends of the crimp splice.

6. Slide the solder sleeve over the crimp splice so
the solder ring is over the center of the crimp
splice. See Fig. 3. Then apply 250°F (121°C)
heat until the solder flows into the splice crimp,
and the plastic sleeve has shrunk completely
against the wire.

11/04/94 3

1. Solder
2. Crimp Splice (shown crimped)
3. Wire

4. Solder Sleeve

f540394a

Fig. 3, Wire Ready for Soldering

7. Slide the shrink tubing over the splice; then apply
250°F (121°C) heat to it until completely shrunk
against the wire insulation. Some of the sealant
material should be bubbling out from the ends of
the shrink tube.

Wiring Repair and Replacement
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Lighting Wiring Schematics

For the instrument lighting wiring schematic, see
Fig. 1.

For the interior lights wiring schematic, see Fig. 2.

For a full view of the headlights wiring schematic,
see Fig. 3.

For partial (detailed) views of the headlights wiring
schematic, see Fig. 4 and Fig. 5.

For a full view of the marker lights and turn signal/
hazard wiring schematic, see Fig. 6.

For partial (detailed) views of the marker lights and

turn signal/hazard wiring schematic, see Fig. 7 and

Lighting Wiring Schematics

Fig. 8.
For the cab overhead marker lights wiring schematic,
see Fig. 9.
BATT BUS
Dl 29¢ # 1304 F
MCH_H_S11 REF LT_HDLP—| G |—> — ——
REF LT_HDLP—| E 44 GND BUS
REF LT_HDLP—| B — BLY 4
MCH_H_PDM_DM22
PON_U_2
—ﬁrz{i Elg-CTRL
MCH_H_PDM_DM33
PDN_U_2
<| A{—29C # 1304
l. Cl—-294 # 1 52 294 13@4
m Di—GND # 1204 NCH_H_PSP2
PNL_DIM_SW NCH_H_PD
294 # 1304
294 # 1304
294 # 1304
MCH_H_PSP1
INST_CLUSTER.D
PNL LMP, SPEEDO| E | E (294 # 1304—————— MCH_H_S22 MCH_H_S12
MCH,H,CLST,CLL )'\* R
MCH_H_ENG_CAB_ENGD ENG_DASH_C10_H_ED
Lawp{ fm gzg : 12“" 20 4 13@4@
MCH_H_HHL MCH_H_TRD
S22 ND #1204 9
LaNp 9 (—GND # 1204 RS 291 4 1304
{ 10 —294 # 1 —i MCH_H_USL
MCH_H_HZ
ND #1204 9
291 # 1304 '
1298 4 1 MCH_H_WSR
2 (—GND # 1204
MCH_H_HCL .
Ref. Dia. G06-41443
09/12/2001 543894
Fig. 1, Instrument Lighting Wiring Schematic (typical)
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Wiring

Lighting Wiring Schematics
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REF PUR SUBSYSTEN

2794 # 1317
REF PUR SUBSYSTEN

REF BSC SUBSYSTEN
REF BSC SUBSYSTEN

IGN-_sy

11/20/2001

NCH_H_T6N

CND2 4 1204—¢————CND2 # 1204
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MCH_H_S16 REF LT_HDLP
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—| 1 108 # 1311 - GND1 H 1204—H | H GND1 # 1204 \ 4 GND1 # 1204—C |o
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Ref. Dia. G06-41448
11/20/2001 543895
Fig. 2, Interior Lights Wiring Schematic (typical)
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PLR | 2 | REF WIPE 204 # 1301 A el
H1 BEAN SIC | 4 200 # 1301 200 # 1301— H
I WPR L0 SIC | 5 | REF VIPE H |REEEE |
WPR DLY SIC | € | REF UIPE REF LT_RDLP | F ; s
| HAZARD SW IN | T | REF SHEET 2 H 79 1 1317—\;— | RLY 2 |
LH TURN | @ | REF SHEET 2 —
| HAZARD SW OUT | 8 | REF SHEET 2 HCH-H-PON.DH23 ‘ ey |
WPR DLY PULSE | 10| REF VIPE [H—
RH TURN | 11| REF SHEET 2 H REF LT_PNL | F i s
| VASHER | 12| REF VIPE e ¢ C a |
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Ref. Dia. G06-41444-1

543896

Fig. 3, Headlights Wiring Schematic (typical)
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Lighting Wiring Schematics
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MCH_H_PBS4
217

44;}7379A #1

PK_BRK_SY

MCH_H_PBS3

o

REF PWR SUBSYSTEM

hal

2794 4 1317
REF PUR SURSYSTEM

™

REF BSC SUBSYSTEM
REF BSC SUBRSYSTEM

> w

11/20/2001

MCH_H_ICN

HOLP_SW
2| 2 20 4 1201
E 1] 1 —4ex -
4] 4 48x
- 7(7917 - E
Pl
o 8| 8 (—204 # 1201
M 6| 6 —20 # 1301
—1 9 [ REF LT_PNL
L (T g | rer CTopnL
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HI BEAM SIC | 4 [—200 # 1301 >
WPR L0 SIG | 5 | REF WIPE
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Ref. Dia. G06-41444-1

f543896a

Fig. 4, Headlights Wiring Schematic (partial view)
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Wiring

Lighting Wiring Schematics
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Fig. 5, Headlights Wiring Schematic (partial view)
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Lighting Wiring Schematics
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Fig. 6, Marker Lights and Turn Signal/Hazard Wiring Schematic (typical)
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Lighting Wiring Schematics
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Fig. 7, Marker Lights and Turn Signal/Hazard Wiring Schematic (partial view)
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Lighting Wiring Schematics

Fig. 7
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11/20/2001 o f543897b
Fig. 8, Marker Lights and Turn Signal/Hazard Wiring Schematic (partial view)
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Lighting Wiring Schematics
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Fig. 9, Cab Overhead Marker Lights Wiring Schematic (typical)
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Axle Wiring Schematics

Axle Wiring Schematics

For the axle lift wiring schematic, see Fig. 1.

For the drive axle control wiring schematic, see

Fig. 2.
A0B-38529
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16N Bug% D87 # 1420 —————87 4§ 1422 87 4 14224E A }»87 L7 p—
‘ C f—REF EMERG NCH_H_AL AXLE_LIFT_MCH_H_ALD?
TR NCH_H_PDM_DM14 PAC12047682 AXLE LTFT_MCH_H_ALD2 AIR_PRESS_SW PAC29TT252
s BUS22006C214 DACO2971252
294 B 1304 AXLE _LTFT_VLV
MCH H_PLSP A
Logrs 1422 8
294 ¥ 1304
A ﬂ OND # 1204 ——————— GND H 1204
NCH_H_CSP AXLE _LTFT_MCH_H_ALD
PAC12045813
Ref. Dia. G06-41441
10/29/2001 543879

Fig. 1, Axle Lift Wiring Schematic (typical)
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54.00

Wiring

Axle Wiring Sc

hematics

A0G- 37946 ARB-37316
o INTERAXLE LOCK
16N BUS%E D87 # 1422 9T # 1422—EE—87 # 142
C [ REF EMERC MCH_H_AXLE_LK_AL_ALD AXLE_LKI_H_NCH_ALD!
MCH_H_PDM_DM14
PDM_U_1
A 29A #1304 INTERAXLE LCK VLV
NCH_H_PLSP vesa
87 # 1422—| A «Tg”” %
¢ lo
AGND #1204 D |=fiD
NCH_H_GSP AXLE _LK1_H_LKI_VLV_ILD
DIFFERENTIAL LOCK
ADB-37312
DIFF _AXLE_MCH_H_S1
— 8T # 1422 . 97 # 1422
AXLE _LKD_H_MCH_ALD AXLE _LKD_H_AXLE_LKI_ALD1
o7 H 1422 A OND #1204 ——
MCH_H_CSP
ABB-37269
AD6- 36949 AB6-37016 A |G oo b 1304
FU_CHAS _H_NCH_J1 HoH--pLSP
ABS. CHAS_FUD_H_S5 CHAS _H_FU_CHAS _J1R _CHAS_H_MCH_
A9 4 1420————&— 9T # 1422— A | A-87 # 1422——— R | R 97 # 1422
B [-9TA # 1422 1974 # 1422 — B | BI-97A # 1422 ulu 9TA # 1422 974 # 1422
ABS_CHAS_FUD_H_ALD1 DIFF LEK VLY
OND # 1204—{ D
A 8T # 1422 DIFF _AXLE_MCH_H_$2 29A H 12304— C
Bl-9TR # 1422 Q7R # 1422 C | C|-8TB # 1422 x| x Q7R # 1422 Q7R # 1420 -97C # 1422—87C # 1422—{ B
ABS_CHAS_FUD_H_CHAS_ALD AXLE _LKD_H_LKD_VLV_DLD
ABS_CHAS_FUD_H_ALD2 CHAS _H_ABS_CHAS_FUD_ALD  FW_CHAS_H_CHAS_J1A NCH_H_FU_CHAS_P1 )
Ref. Dia. G06-41356
10/30/2001 543881

Fig. 2, Drive Axle Control Wiring Schematic (typical)
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Wiring

54.00

Antilock Brake Wiring
Schematics

Antilock Brake Wiring Schematics

For a full view of the WABCO ABS wiring schematic,

see Fig. 1.

For partial (detailed) views of the WABCO ABS wir-
ing schematic, see Fig. 2 and Fig. 3.

r—— e == = = == == = = = = = = = = = = _———— - — — — — — — — — — 5
‘ ECU IGN SPLY | T 376C # 1701 1 c H . ‘
‘ ECU +12V SUPPLY | 8 37T6A # 1701, A 3T6C # 1701 3
H ABS_CAB_H_NCH_ABSD NCH_H_ABS_CARABSD  MCH_H_PON_ON14 Y s H H
J1587 D/L- | 10 1587-4 # 1601 FI 2
H Jtee1 o/ | 1120 1es7an 4 teat . H H
ABS_CAB_H_DIGN_JCT-BLK_DB 3
| r I
1 1922-4 4 1602 gl he
3 PO daon 1 1602 A H
H 14 3T6R # 170 H| Ne missing info H
ABS INDICATOR | 15 6L #1701 6L 17@1«{ £l fe L85, CHAS.FUD_H_TRANS_ABS_PUR_1P
H 2 e AgS._HeH-| ABS_NCH_H_DD2 H S H
t e ——————————E142A—{D | D| REF TRANSCTRL
143 § 1206— C | C|REF TRANSCTRL
H b2/ 16 SO DTN Sl 415 ABS CHECK H EI364T)B | B REF TRANS.CTRL H
12l e - CA8-RDIGN-SH SWITOH E136  1903— A | A| REF TRANSCTRL
—————CND2 ¥ 1204 H [
H PR i TRANS_ALI_ND_DASH_H_TPD H
ABS_MCH_H_S1 ‘ 3781~ & 170t Ne
H ECU CONTROL CND |4 CND1 # 1204 ———CND # 1204— ‘ 2787+ # 170+ Ne H
ECU CONTROL GND | § | ND2 # MCH_H_GSP{ ABS_CHAS_FUD_H_ATC
| [ kes_cap_HECL2 L <“_\ - ABS_AXLE_H_LHS H
LM REAR SENSOR L0 [ 11 ATILR- 4 170t 4] 4 2TTLR- # 1701 44 ATTLR- 4 1701 £l ate- w1701 SENSOR
H [ RERR SEnsoR w1 |14 7Ry & 1701 3| 3 [ e o———0< 35 a7k 1 110t o | o [Fariey & t701 } LEFT REAR H
NC | 31| 31 143 81 31131
L—278LR- # f206— 18| 18 278LR- # 1206 1818 3T8LR- # 1. cic 3T8LR- # 1206 VALVE
H LH REAR VALVE IN| 2 3TLRI H 170t 1 278LRT # 1701 fn T8LRI H 170t Al A [-3T8LR1 #1700 H
LH REAR VALVE OUT | & 378LRO # 170+ 18] 16 278LRO H 1701 1816 3T8LR0 # 1701 B |B [-378LR0 # 1701 LEFT REAR
NC |38 30 136 4 180 2030 ABS_AXLE_H_LHV ‘ SENSOR
RH REAR SENSOR LO (17 3TTRR- 4 1701 HE 2TTRR- #1701 HE 3TIRR- #1701 FIF [-3TRR- 1701 H
H RH REAR SENSOR W1 |18 [K37TRRy 4 1701 [ et S e e a7ees 1 110t ¢ | o [FarRey & 1701 } RIGHT REAR
NC | 29|29 3768 # 1 2923
H L—27eRR- # 1206—] 24| 24 279RR- # 1206 24|24 TRR- 1. H | W {—2TRR- # 1208 VALVE ABS_AXLE_H-RHS H
RH REAR VALVE IN| 8 TIRRI #1701 22 279RR1 #1701 2|2 T8RRI H 1Tot————— K | K [~379RRI 4 1701
H RH REAR VALVE OUT | 9 378RRO # 170+ 2|22 278RRO H 1701 22|22 3T3RRO # 1701———— J | J [~378RRO 4 1701 RIGHT REAR ‘
NC | 28|28 3764 # 1 2828 — ABS_AXLE_H_RHV ‘
NE | 1) iy ——3TTRTH 810t ———— o — 111 11| N ABS_CHAS_FUD_H_RAD ABS_AXLE_H_CH
‘ NC [12] 12 ATRT- #1701 12[ 12| N ‘
‘ 278LF- # 1208— 15 15 278LF- H 1206 45{45 |- ateLr- 4 1 VALVE ‘
LH FUD VALVE IN |3 3T9LFI # 1701 14114 2T8LFI # 1701 14114 —2378LF1 # 1701
H LH FUD VALVE OUT | 6 3T8LFO #1701 nln 278LFO H 1701 13[13 {-21sLro ¥ 1101 I w‘ LEFT FRONT H
Ne | 26| 26 2781~ 4 1701 2626 (3787~ 4 1701— - CHAS-FUD-H-
LH FUD SENSOR LO |12 BTILE - ATOb | ] 2| 2 3T B ATO b 2 2 [PRTILE - T01 SENSOR
H LH FUD SENSOR HI |15 TILFs § 1T01— 1)1 TTLF+ #1701 LRI b 10— | LEFT FRONT H
Ne |21] 21 NDE # 1208 21127\ Ne _CHAS_FUD_H_|
3T8RF- # 1208— 21| 21 3T2RF- # 1206 2121 —3T8RF- # VALVE
H RH FUD VALVE IN | 1 3T9RFI # 1701 2020 2TQRFI # 1701 20]|20 —278RF1 # 1701 H
RH FUD VALVE OUT | 4 JTRFO 4 1701 19[19 279RF0 H 1701 19]19 {-a18pr0 ¥ 1101 RICHT FRONT
Ne (2525 3781+ 4 1701 25253787+ # 1701 ABS_CHAS_FUD_H_RFV
H RH FUD SENSOR LO |10 STIRE- #7076 | B ITRE- ATOb 6 6 aTTRE- o SENSOR H
RH FUD SENSOR HI |12 2TTRF4+ # 1701 5| & 2TTRF+ # 1701 5| 5 —27TRF+ # 1701 RICHT FRONT
T[N Ne [10] 10 LT 1ol ——— 10 10| N ‘
H 18] Ne R gfs|nc ABS-CHASFUDHRFS ‘
1BS0A ps_cAB_H_ECU! 1BS_CAR_H.FUABS_Jp ' I-ABS-H-ABS.CAR. U2 T ABS_CHAS_FUD_H_u_JBS_J28
H 86-D-ABS-ECU F\LABS,H,ABS,CHAS,WD,JZA‘ H
Ref. Dia. G06-40166
L — — —

Fig. 1, WABCO ABS Wiring Schematic (typical)
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54.00 Wiring

Antilock Brake Wiring Schematics

no match
ECU TGN SPLY |7 ————276C 1701 c o
ECU +12V SUPPLY |2 3764 4 1701 A mc i 1701—@—5— 16N BUS
ABS_CAB_H_NCH_ABSD NCH_H_ABS_CABABSD  NCH_H_PDH_DMI4 Y berres
1587 D/L- | 10 1587-4 K 1601 A REF DL
J1887 D/L+ MDOCMM H 1601 B | (DIAGNOSTICS)
ABS_CAR_H_DIGN_JCT_BLK_DB
1 1922-4 H 1602 | e
2 XK g55un o m2:<><i‘7 o
14 376R #1701 H| N nissing info
ABS INDICATOR | 15 376L #1701 3T6L B 1T01—{ E| NC
ABS_MCH_H.S2 ABS_MCH_H_DD2
2 | ne
5 | Ne
& | Ne L 27l 1 170t A
12| Ne ABS_CAB_H_D IGN_SW_SI6 “—| ABSS I%EHCK
13| N W
—————OND2 ¥ 1204— A
ABS_CAR_H_DIEN_SI/_CND
ABS_MCH_H_S 1
ECU CONTROL GND | 4 CND1 # 1204 GND # 1204— H
ECU CONTROL GND | ¢ | GND2 H 1204 Vo n_cspi
ABS_CAR_H_ECU2
LH REAR SENSOR LO | 11 3TILR- & 1701 4] 4 3TTLR- K 1701 4
L4 REAR SENSOR H1 | 14] K 3970R4 1 1701 2| 2 O s 1 0O
Ne | 31| 31 ————F143 B 1208———— 31
L_z78Lp- 4 1206—] 18| 18 ————278LR- H 1206 —— 18
LH REAR VALVE IN | 2 —————278LR1 4 1701 17] 17 378LR] # 1701 ——— 17
LH REAR VALVE OUT | 5 ————278LR0 & 1701 18] 16 378LR0 K 1701————— 16
NC | 20| 30 ————E126 B 1803———— 20
RH REAR SENSOR LO |17 3TTRR- # 1701 2|8 ATTRR- 1701 ————  — 8
RH REAR SENSOR HI |18 X 217RR+ & 1701 117 O ke w1701 7
Ne | 29| 29 ————278R # 1701———————— 29
L 278RR- 1 1206— 24| 24— 278RR- K 1208 ——| 24
RH REAR VALVE IN | 8 —————278RR1 4 1701 nl2 378RR1 #1701 ——— 23
RH REAR VALVE OUT | 9 ————2T8RRO & 1701 2|22 378RRO K 1701———— 22
Ne | 28| 28 ———2784 # 11— 28
Ne | 1] 11 ATRT4 1701 ———— x| 11 .
K | 12| 12 3971 w1701 12 Fig. 3
278LF- H 1206—] 15| 15 ————278LF- # 1208 ——— 15
LH FUD VALVE IN| 3 ————378LF1 # 1701 14| 14 278LF1 # 1701————— 14 >
LH FUD VALVE OUT | 8 ——————2378LF0 # 1701 12] 12 278LF0 K 1701 ——————— 13
NC | 26| 26 F—————278T- # 1701 ————————— 26
LH FUD SENSOR LO |12 AILE- 410 2| 2 ATILE- B ATO1——— ) 2
Lk D sensor Hi | 15— 2110F+ # 1101— o O 1
Ne |27] 21 CNDE # 1208 21
278RF- H 1206—] 21| 21 ———279RF- # 1208 —— 21
RH FUD VALVE IN| 1 —————378RF1 K 1701 20|20 378RF1 #1701 ———— 20
RH FUD VALVE OUT | 4 ———2378RF0 4 1701 19] 19 278RFO K 1701 —————— 19
NC | 25| 25 F————2378T+ #1701 ———————— 25
RH FUD SENSOR LO |10 3TTRF- & 1701 6|6 3TTRF- K 1701 6
on Fup sensor 1 |13 X e 8 o XX | 2 [ ek tme—— XX ¢
7| ne Ne |18 10 ATILT- b 70—\ — 10
18] Ne i | s | s 31 1 et 9
L1 py_ars_H_ABS_CABLJ2 L
ARS_CAR_H_ECUI ABS_CAR_H_FU_ARS_J2
ABS-D_ABS_ECU FU_ABS_H_ABS_CHAS _FUD_J2A
11/20/2001 Ref. Dia. G06-40166 f543913a

Fig. 2, WABCO ABS Wiring Schematic (partial view)
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Wiring

54.00

Antilock Brake Wiring Schematics

Fig. 2

ABS_CHAS_FUD_H_TRANS_ABS_PUR_TP

26—378T- # 1701—
2 —3TTLF- #1701

1 —=37TLF+ #1701
27| NC
21—378RF- H 1206

SENSOR
LEFT FRONT

ARS_CHAS_FUD_H_LFS

20—278RFI # 1701

19 —278RFO H# 1701
25—378T+ # 1701

6 [—3TTRF- H 1701
5 —3TTRF+ H 1701
10

SENSOR
RIGHT FRONT

ABS_CHAS_FUD_H_RFV

VALVE
RIGHT FRONT

£142A—{ D | D|REF TRANS_CTRL
£143 # 1206—{ C | C|REF TRANS_CTRL
E1236A—{ B | B|REF TRANS_CTRL
E126 # 1203—{ A | A|REF TRANS_CTRL
TRANS_ALI_MD_DASH_H_TPD
378T- 4 1701 B | Ne
378T+ H 1701— A | NC
ABS_CHAS_FUD_H_ATC
- ABS_AXLE_H_LHS

4 3TTLR- # 1701 E|E 3T7LR- # 1701 SENSOR
2 e #1101 o | o Farces ¢ o LEFT REAR
31
1 378LR- B 1206 c|cf—ateLe- 4 1208 ALVE
7 378LR1 4 1701 Al A f=37eLRT #1701
16 378LRO 4 1701 B |B [-3T8LRO 4 1701 LEFT REAR
0 ABS_AXLE_H_LHV I
8 3TTRR- # 1701 FIF —317RR- # 1701
7 yrers #1101 6 | 6 armees # 101 RIGHT REAR
29
24 378RR- B 1206 H W f—37erR- & 1208 ALVE ABS_AXLE_H_RHS
2 278RR1 4 1701 K |k [—278RRT 8 1701
22 378RRO 4 1701 J | J [-3T18RRO0 4 1701 RIGHT REAR
22 R ABS_AXLE_H_RHV
1] Ne ABS_CHAS_FUD_H_RAD ABS_AXLE_H_CH
12| Ne
151 —270LF- ¥ 1206 VaLvE
141—278LF1 # 1701 LerT FRONT
3 378Lro v 1101 ABS_CHAS_FUD_H_LFV

9 EE ABS_CHAS_FUD_H_RFS
— A Ref. Dia. G06-40166
11/20/2001 BS- CHAS FUD-H.FU-ABSJ28 f543913b
Fig. 3, WABCO ABS Wiring Schematic (partial view)
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Wiring

54.00

Cab Wiring Schematics

For the data link wiring schematic, see Fig. 1.
For the electric horn wiring schematic, see Fig. 2.

For the fuel level sender wiring schematic, see
Fig. 3.

For the fuel/water separator heater wiring schematic,
see Fig. 4.

For a full view of the information module wiring sche-
matic, see Fig. 5.

For partial (detailed) views of the information module
wiring schematic, see Fig. 6 and Fig. 7.

For the mirror heater, with a single control, wiring
schematics, see Fig. 8.

For the mirror heater, with a dual control, wiring
schematics, see Fig. 9.

For a full view of the power mirror wiring schematics,
see Fig. 10.

For partial (detailed) views of the power mirror wiring
schematics, see Fig. 11and Fig. 12.

For the power distribution module wiring schematic,
see Fig. 13.

For a full view of the charging/starting wiring sche-
matic, see Fig. 14.

For partial (detailed) views of the charging/starting
wiring schematic, see Fig. 15 and Fig. 16.

For a full view of the windshield wiper wiring sche-
matic, see Fig. 17.

For partial (detailed) views of the windshield wiper
wiring schematic, see Fig. 18 and Fig. 19.

Cab Wiring Schematics

Condor Workshop Manual, Supplement 3, December 2001
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54.00

Wiring

Cab Wiring Schematics

F&
BATT BUS*%@QN #10-——————m——m— — — — — — — — — —— =33 # 16@1*\
PON_U_2 MCH_H_PDM_DN22 ‘
INST_CLUSTER_D ‘
NCH_H_825
BAT PUR, SPEEDO| B | B — T — - — — — — — —— —— —— —— —— 437 4 1414 331 4 1601 GNDE H 1206 —e—REF DIM
MCH_H_§12
J1587 DATA LINK NEG| F | F 1587- # 1601 GNDE # 1206 —— E
J1587 DATA LINK POS| G| G 1587+ # 1601 BL_JCT-BLK-U 331 B 160l———— ¢ %m&%%ag;
1587- # 1601 1B 2B B 1587- # 1601———— 1587- # 1601 B
NeH-H-CLST-CLL 1587+ H 1601 1A 2A| A 1587+ # 1601————— 1587+ # WSOWDOC A
ENG-ECU-CAT MCH_H_DB2 NCH_H_DB1 NCH_H_DIAG
J15@7 DATA LINK NEC| 9| 9 ': : :0793 7 C793 B |3B 4B
J1587 DATA LINK POS| 8| & C794 ’.E.’ C794 4A
ENG_C10_H_ECM ENG_C10_H_CI ENG_DASH_C10_H_EBC ENG_DASH_C10_H_COM1 "S" CONN
_— Y — — — 5B BB | B - —E1B1 B 180 — — —— 1717 J1587-
J ’77777730& SA BA| A EM2£1EM***>\> 1] 1] J1587+
J188T D/L- | 11 1587-A # 1601—- ——
187 D/Le B:A\me\ 4 1001 ABS_NCH_H_DB TRANS_AL1_MD-DASH_H_COM1
ARS_NCH_H_ECU2
ABS_D_ABS_ECU
N/C | A YELAHQBE* {‘ 4{ —VYEL #4602 12113 | J1929+
N/C | B [4CRN—#603 - —GRN #4602 29(29| J1939-
NC | C 121 12| J1929 SHLD
TRANS_ALT_MD_DASH_H_COM2 TRANS_ECU
TRANS_ALI_MD_DASH_H_ECUS
Ref. Dia. G06-41447
11/21/2001 543880
Fig. 1, Data Link Wiring Schematic (typical)
AO6-37946 ADB-37016 AOB-37018
F3
1] |
BATT BUS#7 - @724 H 2107 20(20 =24 0 210—— L |L 24 1 2107 SINGLE_ELECTRIC_HORN
HCH_H_PDM_DN21
PDM_U.2 CHAS _CAR_RH_H_EHD
BUSS0018-1C0 }
\
\
\
HORN BUTTON 24A #2107 30|30 - 24A # 2107—————— A| A [—24A # 2107 }
NCH_H_HBINCH_H_F U_CHAS_P1 FU_TRANS_H_FW_CHAS_RCD ‘
FU_CHAS _H_MCH_CHMAS H_FU_TRANS_RCD }
777777777777777777777 o
|
\
| DUAL HORN AUE-30728-002
\
} 25 & 2107 A DUAL _HORN_LO
‘ 26 4 2107— B
| HORN _DUAL _H_LO
\ HORN _DUAL _H_81
A =25 & 2107 25 % 2107— A ‘ DUAL _HORN_H1
B 26 ¢ 2107 26 # 2107— B
I HORN_DUAL _H_EHD HORN_DUAL _H_S2 HORN _DUAL _H_HT )
10/29/2001 Ref. Dia. G06-41357 543882
Fig. 2, Electric Horn Wiring Schematic (typical)
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Cab Wiring Schematics

ADB-

36943

_——
FUEL LVL SN@*‘W #1403
CHAS_H_AND3

AMATEK_MOD_U

REF GROUND -
CHA

_H_S8

————CNDE #

ADE- 37007
FUEL_LEVEL_SENSOR
AT # 1403— A | A —4T ¥ 1403 47 # 1403— A | A
1206— B | B —CND # 1204 OND # 1204—] B | B [—Fn|
CHAS_H_FLS FUEL_SNDR_H_FLD FUEL _SNDR_H_FL

omitMCH_H_CLST_CLL

omi

A0B-38150

Ref. Dia. G06-41360
11/19/2001 543889
Fig. 3, Fuel Level Sender Wiring Schematic (typical)
o AG6- 37946 AOB-3TTT7 AG6-37016 AG6- 36949
ACC BUS ﬂf@g H2201——— 196 # 2201 196 # 2201 196 # 2201 196 # 2201 196 # 2201 196 # 2201
20A J\rJ
NCH_H_FW FUEL _SEP_NCH_H_FW
omitMCH_H_PDM_DM11
PDN_U_1
TWTI%?UEJD 240 H 1402———— 240 # 1402%240 # 1402——————240 # 1402 240C # 1402 240C # 1402 240C # 1402
FUEL iR PROBE MCH_H_01 MCH_H_012 MCH_H_F\_CHAS_P1 FU_CHAS_H_MCH_J1 Fu_chas _W_oras_ 1A VoV cuas_i_ru_cias e

rFUEL WATER SNSR RTN | D [—240C # 1402
‘ FUEL HEATER POWER | B —196 # 2201
GROUND | C [—CND3 # 1204

‘ FUEL WATER SENSOR | A [—240 # 1402

FUEL _WTR_SEP_NOD

omi

FUEL _WTR_SNSR_H_FUM

‘ FUEL HEATER PUR
EJEL HEATER GND

FUEL _HTR

omi

11/20/2001

240 # 1402
FUEL _WTR_SNSR_H_FUS

A0B-38151

196 # 220t

FUEL _WTR_SNSR

omi

240C ¥ 1402 240 ¥ 1402
196 # 2201— B 196 # 2201 196 # 2201 196 # 2201——
ND3 #1204 GNDS2 # 1204 ——e— REF GROUND CHAS_H_S1
FUEL _WTR_SNSR_H_FUD CHAS_H_FVS CHAS-H-S3

UEL WATER SEP SNSR‘

GND4 # 1204

196 # 2201 196 # 2201
NB4—t—t

FUEL _HTR_H_FWD

HB4—H 4— B | B NDS4 # 1204——&— REF GROUND
FUEL_HTR_H_FWH CHAS_H_FWH A8 -H-8

Ref. Dia. G06-41439 543890

Fig. 4, Fuel/Water Separator Heater Wiring Schematic (typical)
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54.00 Wiring

Cab Wiring Schematics

I e |
e[y 1 i I
‘ RATT BUS'%HQM ¥ —————— Flg, 6 H Flg 7
| ST | MCH-H_POM D22 [ [
Fis B-407A 4 44— |
| 1oN aus- | T 6 v 44— | |
NCH_H_PDN_DN12
| QTA B I H
| SR | NCH-H-PON_DN13 | |
| INST_CLUSTER D [ |
| BAT PUR, SPEEDO| B | B [—437 4 1414 -REF DL I
MCH_H_S 12 [
J1587 DATA LINK POS| ¢ | ¢ [-REF DL
‘ J158T DATA LINK NEG| F | F [-REF DL | H
ANATEK_NOD_U
| RH TURN| A | A {—REF LT_HDLP L 7w 1414 Jpu-cras i_cins_ins — H
| CND, SPEEDO| C | C [—CNDE # 1206 4ﬂ7z\ 1414 4274 1414—f A [J3A[412V FROM TON SU I
IGN PWR, SPEEDO| D | D |—4374A # f414— ¢ 304 4 1405— B |J3-B|NO CONNECTION
‘ PNL LMP, SPEEDO| E | E (—REF LT_PNL NCH_H_830 H REF FUEL_IND— C [J3-C[FUEL SENSOR H
LH TURN| H| H | REF LT_HDLP N/c—{ D [J2-D|NO CONNECTION
AMETEK BUSH| J | J AN AN L — v e VBUS + £ |93-E[NG1 BUS +
| aveTee eus-| k| & O am AN vausr VBUS - Foa-F|NeT BUS - |
GND, TURN SIG IND| M| M {—REF LT_HDLP N/C— H [J3-H[NO CONNECTION
| WIE IND| P | P 240 4 f1400——————— REF DL [ N/C— € [Ja-¢[No CONNECTION [
GRID HTR IND| R | R [—GHL——————————————— TNCH_H_S25 CHAS H_S N/C— J [J3-J|NO CONNECTION
| NCH_HLCLST_CLL NOE 4 1206 s%ng #1206 H-%0e #1205  [13-k|cROND I
H-CLST U
KT _CLUSTER. B NCH_H_F W_CHAS_P1 TW_CHAS _H_NCH_J1 CHAS _H_FV_CHAS 1B CHAS -H_RFIN_AND3
‘ - - H N/C— A [J4-A|NO CONNECTION H
OND, LITE BAR| 1| 1 [—CNDE # 1208 N/C— B |J4-B[NO CONNECTION
| 70 8 1414 A |< | NC— B | B 160 4 1426 16R # 1426— C [J4-C| ANM- |
CHK ENG LP SIG| 4 | 4 |—cE ces— B NC— A | A 188 4 1426 164 B 1426— D |J4-D[ ANM4
| PARK BRK S16| 5| & 1~ REF BK_SVCE New_w_ck_ene P el e | CHAG_H_AD2 CHAG _H_ AMN_AD sjg: E ij sg gmgg%gs |
‘ LB/POD IGN PWR| 9 | 9 [—43TA ¥ 1414 | CHAS_H_RFIN_ANDY | H
TRANS NEUT|10 | 10 {—REF TRANS_CTRL AR
‘ PTO IND |13 | 12 —266C # 1804 H GND_STUD_BAT H
| CHK ENG LP STE| 16 6~ WC I N/c«@»m ¥ 1405— GNDE 1209*.7 I0E W 1205 —in |
‘ NeK-ueLeT-Le H ENG-C10_H_DCD CHAS_H_ENG_CHAS_EID  CHAS_H_ELEK_CND_ACND ELEK _GND_H_CHAS_ACD H
PR
wve—o|opFo——
| NC— A | A {240 4 1402 —— | |
OPTIONAL BB
| EQUIPNENT clc | |
t|e
‘ N/C— F | F —266C # 1894 ———— H H
clc
Hlw
‘ MCH_H_012 " NCH_H_OPT_URN_01 H Ref. Dia. G06-41446 H
r- - - — — — — = - — —
11/20/2001 543893

Fig. 5, Information Module Wiring Schematic (typical)
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Cab Wiring Schematics

Fey

BATT BUS- %ﬂm #1601
SOV s | MNCH-H-PDM_DM22

FIS[{Y M B 4274 # 1414

IGN BUS - =, Ty G [—43TA H 1414
NCH_H_PDM_DM12

F 4274 0 1414
BOF 1 | MCH_H_PDM_DN12

INST_CLUSTER_D

BAT PWR, SPEEDO| B | B —437 # 1414 -REF DL
MCH_H_S12
J1587 DATA LINK POS| G | G —REF DL
J1587 DATA LINK NEG| F | F —REF DL
RH TURN| A | A —REF LT_HDLP 437A H 1414— 5
CND, SPEEDO| C | C [—CNDE H 1206 L%U\ B 1414—
ICN PWUR, SPEEDO| D | D (—427A # 1414 4
PNL LMP, SPEEDO| E | E —REF LT_PNL MCH_H_$30
LH TURN| H | H [~ REF LT_HDLP
AMETEK BUS+| J | J AIM+ AIM+ 2 VBUS+ F|g 7
ameter gus- | k | K O am- am- ] |1 O g e
GND, TURN SIC IND| M | M —REF LT_HDLP
WIF IND| P | P —240 & 1402
REF DL
GRID HTR IND| R | R [—GHL FMCH,H,SZE
NCH_H_CLST oL CNDE H 1206 7}L CNDE H 1206—
MCH_H_FW_CHAS_P1 FU_CHAS _H_MCH_J1
INST_CLUSTER_B
GND, LITE BAR| 1| 1 —GNDE # 1206 >
437A H 1414— = @
CHK ENG LP SIG| 4| 4 |—CES CES— B |e
PARK BRK S1G| 5 | 5 |—REF BK_SVCE NCH_ H_CK_ENC_LP.CIL K ENGLPU
LB/POD IGN PUR| 9| 9 —4237A # 1414
TRANS NEUT |10 | 10 —REF TRANS_CTRL
PTO IND| 13| 12 —266C # 1804
CHK ENG LP SIG|16| 16 [—N/C
MCH_H_CLST_LB
N/C— D | D (—GHL
N/C— A | A =240 # 14062
OPTIONAL B8
EQUIPMENT clc
EJE
N/C— F | F —266C H 1804
G|G
0l Ref. Dia. G06-41446
11/20/2001 MCH_H_012 MCH_H_OPT_WRN_01 f543893a
Fig. 6, Information Module Wiring Schematic (partial view)
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54.00

Wiring

Cab Wiring Schematics

FW_CHAS_H_CHAS_J1A

AMATEK_MOD_U

—
-427A #1414 E|E 427A # 1414— A |J3-A|+12V FROM IGN SV
30A H 1405— B |J3-B|NO CONNECTION
REF FUEL_IND— C [J3-C|FUEL SENSOR
N/C—f D [J2-D|NO CONNECTION
- ’\/BUSJr:OC B|RB KiVBUSJr E |J2-E[NGI BUS +
Fig. 6 _ypus- Al A L vaus— O B her s -
- N/C— H |J23-H|NO CONNECTION
N/C— G [J3-CGINO CONNECTION
CHAS H_ S N/C—f J [J3-J|NO CONNECTION
-GNDE # 1206 G| G —GNDE # 1206 ——CNDE H 1206— K |J3-K|GROUND
% CHAS _H_FW_CHAS _J1B CHAS _H_RFIM_AMD2
e
N/C— A [J4-AINO CONNECTION
N/C— B [J4-B|NO CONNECTION
N/C— B | B (—16R H 1426 16R H 1426— C |J4-C| AMN-
N/C*J\Ar A —16A B 1426 18A H 1426— D [J4-D| AMM+
— N/C— E |[J4-E[NO CONNECTION
CHAS _H_AD2 CHAS _H_ AWH_AD1 N/C—f F [J4-FINO CONNECTION
CHAS _H_RF IM_ANDA4
GND_STUD_BRAT
N/Cmml\ # 1405—— “———CNDE # 12@87 GNDE # 12@@—“\‘
ENG_C10_H_DCD CHAS _H_ENG_CHAS_EID  CHAS_H_ELEK _GND_AGND ELEK _GND_H_CHAS_AGD
Ref. Dia. G06-41446
11/20/2001 f543893b
Fig. 7, Information Module Wiring Schematic (partial view)
AGB-37948 AUB-37729-000
o ‘SEE SH 283
@ NCH_H_820 MIR_HT_MCH_H_S1
Ace pus—' - %m 4 2011 6 # 2103 779 4 2103 76 4 2103 6 4 2103 ——
MCH_H_POM_DNA1 157 # 2011— B || B{— SEL SH 3
NCH_H_MD MIR_HT_MCH_H_ND
POM_U_1
MIRROR SHITCH
A0G-36027-003
SY PANEL LP |10 [—294A 13044' A AOB-38769-001
NCH_H_PSP PASS MIR HT
MIR HT PUR | 2 |76 # 2102
MIR HT PUR | 6 [—T6 # 2102 MR_Hst [T6F H 2103 1
DRVR MIR HT PUR | & [—T6A # 2103 T6A 4 2102 A-T6 #2102 76C # 2102 2 | 422-53625-002
MIR_HT_MCH_H_g2 —CND # 1204 GND # 1204 OND #1204 -0ND #1204 2
OND PNL LP | 9 [—CND H 1204 OND # 1204 NIR_HT_NCH_ H_NHP Me MIR-H-82 L-gNp 1 1204 4
PASS MIR HT PUR | 4 (16 # 210 - - NIR_H_ND !
MIR_HT_MCH_H_NHS
GND 1204 N
NCH_H_GSP
AGG-38769-001
DRVR MIR HT
1 [-T6F 4 2103 NIR_H_
422-52625-002 | 3 —T6C H 2103 M S {4 E 6 4 2103 —
2 |-CND # 1204 -GN ¢ 1204 R oND #1204 ——
{7 GND # 1204 Hie-Hs2 NIR_H_NC NIR_HT_NCH_H_NHD
MIR_H_MD

11/20/2001

" PLUGC IN ANY OPEN CAVITY OF SPLICE PACK

"~ MIRROR HEATER SINGLE CONTROL

SEE MAIN CAR HARNESS

Ref. Dia. G06-41361-1

543899

Fig. 8, Mirror Heater Wiring Schematic, with Single Control
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Cab Wiring Schematics

MIRROR SWITCH
ADE-36027-003

MIRROR SYITCH
AQB-36027-003

ABB-3T7729-001
294 H 1304 294 # 1304—
NIR_HT_MCH_H_S1
— 16 #2103 —————— 76 4 2103 16 H 210 76 # 2103—
SEE SHEET 1{_ GEE SH 2 76 4 2102 76 4 2103
MIR_HT_MCH_H_ND ;Eﬁ : glgg:
GND # 1204—

10 | S PANEL LP

MIR HT PWR
MIR HT PUR
DRVR MIR HT PUR
PASS MIR HT PUR

9 | GND PNL LP

MIR_HT_MCH_H_HSP

11/20/2001

/1& PLUG IN ANY OPEN CAVITY OF SPLICE PACK

MIRROR HEATER DUAL CONTROL

SEE MAIN CAR HARNESS

MIR_HT_NCH_H_S5
SW PANEL LP |10 —29A H 1384—————————234 13@4 A
NCH_H_PSP
MIR HT PWR | 2 [—T76 # 210
MIR HT PUR | & [—T76 # 210
DRVR MIR HT PUR | @ —T6A 4 218
NIR_HT_MCH_H_S4 —OND H 1204
CND PNL LP | 9 (—CND H# 1204 ND H 1204
PASS MIR HT PUR | 4 [—T6A H 2183 MIR_HT_NCH_H_S2
MIR_HT_NCH_H_NHS
NIR_HT_MCH_H_S3@—764 # 2183 ——
ADB-38763-001 SOLDER,SLEEVE/cls_catalog
DRVR MIR HT
1 —T6F 4 2103 WIR_H_S1
422-53625-002 | 3 [—T6C # P D Wk AT Y T6A # 2103
2 |-CND 4 1204 Tl ¢ 1204 CND #1204 eho # 1204———
3 [OND #1204 -n- MIR_H_NC MIR_HT_NCH_H_MHD
VOMIR_H_MD

MIR_HT_MCH_H_NHP

AQB-38769-001

MIR_H_S1
T6A H 2103 s l7e b 2100 RISV LT
————CND # 1204 B [-OND # 1204 G
NIR_H.82 L g

MIR_H_MC

OND # 1204 A
MCH_H_GSP

Ref. Dia. G06-41361-2

PASS MIR HT
T6F #2102 1
T6C H 21034 3 | A22-53625-003
ND H 1204— 2
ND H 12044,
V
NIR_H_MD

543903

Fig. 9, Mirror Heater Wiring Schematic, with Dual Control
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Wiring

Cab Wiring Schematics

F———_——_—_—_—_———_——————— — —— — g —————— — — —— — —— — = — = — — —
| Fig. 11 e | Fig. 12 |
157 # 2011 i 157 4 2011— 42| NIR POYER
H see sueeT 1 { 16 4 210 Y ; I 1304 A1 | PNL LHP H
IR-NCH_H_S 157C # 2011— A2 | MIR COMMON
H MIR-NCH-H-ND | 157D # 2011—{B3 | PASS MIR VERT H
15TE # 2011—{ B1| PASS MIR HORIZ
H H MIR-NCH_H_RN ~pyp_n1p_conTROL H
AT 352490 2
H H AGB-38825 H
| -
H 15TE  2011—{ E|[E [—15TH & 2011 15TH & 2011—| 7| NIR CONT-HORIZ H
NIR HT PUR | 2 |—T6 # 210 H 157D # 2011— €| [ C 18TV  2011———————————157V # 2011— & | NIR CONT-VERT
NIR HT PUR | 6 [—T6 # 210 157C # 2011 D| [ D [—187C H 2011————————————157C 4 2011— 5 | NIR CONT-COMN
H NIR WT PASS | & [—T64 & 2102 T64 8 2103 4| | A T8 B 2103~ g—————T6F & 2103 1| NIR HEAT FLAT H
H NIR_JMPR_H_S1 T6C # 2103— 3 | MIR HEAT CONVEX
H PNL LMP [ 10 —29A # 1304 P ATEY] [ 13@4«@ A [ ———CND  1204— B || B [~CND # 1204 GND # 1204—{ 2 | CND-NIR WT FLAT H
i NCH_H_PSP H MIR-NCH_H_MCP [ NIR_JNPRH_NC WIR_JWPRS2 U\ # 12047 4 | GND-MIR CONVEX
H MIR-JMPR-H-MD  N1R_CONT_PASS_APILLAR H
GND-PNL LMP | 9 |—GND # 1204 0 %“,D #1204 A
= MIR_MCH_H_S2
H MIR HT DRVR | 4 |—T64 & 2102 NCH_H_CSP H
NIR_HEAT_SH NIR_MCH_H_MHS H
H AB-38769 H
- £ (15T # 2011 15TH & 2011—| 7| NIR CONT-HORIZ
ADS- 38769 H ¢ [-157v #2011 15TV 2011~ 6 | NIR CONT-VERT ‘
H D [-157C # 2011 157C # 2011— 5 | NIR CONT-COMM ‘
IR HEAT FLAT |1 [—T6F & 2102 NIR_WDO_H_S1 H A T8 8 2102 T6F #2103 —{ 1| MIR HEAT FLAT
H NIR HEAT CONVEX |3 [—T6C # 2103 6 4 2103— A || A [—T6A 4 2103 NIR_WDO_H_S 1 T8¢ # 2103 —{ 3 | MIR HEAT CONVEX H
OND-NIR HT FLAT |2 |—GND # 1204 ———p=————CND # 1204— B|| B [—CND ¥ 1204 B [-oND & 1204 GND # 1204—{ 2 | GND-NIR WT FLAT
CGND-NIR CONVEX |4 (—CND # 1204 MNIR_WDO_H-S2 H NIR_UDO_H_NC CND # 1204— 4 | CND-NIR CONVEX
| NIR CONT-VERT |6 (—{8TV # 2011——————— {57V & 2011 ¢ o MIR-UD0_H-82 NIR_WDO_H_ND I
IR CONT-HORIZ |7 {—15TH H 2011 15TH H 2011— E -¥00-H- MIR-CONT-PASS
H MIR CONT-COMM |5 [—157C # 2011 157C # 2011 D H
NIR_CONT_DRVR NIR_UDO_H_ND NIR_UDO_H_NC NIR_HCH_H_NCD H
I W/ DUAL AXIS  pgs-37844-001| H
DRIVER WIR VERT| C {—15TA H 2011 H 157A # 2011 B4
H DRIVER NIR HORZ| E 1578 # 2011 1578 H 2011—B2 H
DRIVER NIR CMN | D (—157C 4 2011 157C # 2011—B2
H NIR_NCH_H_NCD M]R’MCH’H’SHZ MIR_MCH_H_RM H
A1 352490 2
H NIRROR CONTROL DUAL AXIS H
I s zmw{ﬂ H
MIR_MCH_H_NCP
I | Ref. Dia. G06-41361-3 I
A\ PLUC IN ANY OPEN CAVITY OF SPLICE PACK  SEE MAIN CAR HARNEGS
|

Fig. 10, Power Mirror Wiring Schematic (typical)
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11/20/2001

DRIVER MIR VERT | C
DRIVER MIR HORZ| E
DRIVER MIR CMN | D

W/ DUAL AXIS

1574 # 2011

ADB-37844
157 # 2011
SEE SHEET 14 AR
NIR_NCH_H_S1
NIR_NCH_H_MD
MIR HT PR | 2 —T6 # 2103 —————————————
MIR HT PUR | 6 —T6 # 21023
MIR HT PASS | 8 —T8A # 2103
PNL LMP |10 —29A H# 1304 29 # 1304 A
MIR_MCH_H_S4
MCH_H_Pgp
GND-PNL LMP | 9 [—CND H 1284
MIR HT DRVR | 4 (—T6A # 2103 MIR_MCH_H_¢2
WIR_HEAT_SY MIR_MCH_H_MHS
ADG-38T769
MIR HEAT FLAT |1 —T6F # 21023 MIR_UDO_H_S1
MIR HEAT CONVEX |3 [—T6C H# 2183 T6 # 2103— A || A —T6A # 2103
GND-MIR HT FLAT |2 —CND H 1204TGND # 1204— B || B —OND # 1204 ———m
GND-MIR CONVEX |4 —CND H 1204 MIR_UDO_H_$2
MIR CONT-VERT |8 —157V # 2011—————————— 157V # 2011— C
MIR CONT-HORIZ | T (—15TH # 2011 1BTH # 2011 E
MIR CONT-COMM |5 —157C # 2011 57C # 2011— D
MIR_CONT_DRVR MIR_UDO_H_MD MIR_UDO_H_NC MIR_MCH_H_MCD

ADE-37844-001

1578 # 2011

157C # 2011

|\ MIR_NCH_H_NCD
\

|
MIRROR CONTROL DUAL AXIS

& PLUG IN ANY OPEN CAVITY OF

MIR_MCH_H_$2

SPLICE PACK

Fig. 12

Fig. 12

Ref. Dia. G06-41361-3

SEE MAIN CAR HARNESS f543904a

Fig.

11, Power Mirror Wiring Schematic (partial view)

Condor Workshop Manual, Supplement 3, December 2001
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Cab Wiring Schematics

157 # 2011— A2| MIR POUER
294 B 1304—{ A1| PNL LMP
157C # 2011—{ A2 | MR COMMON
157D # 2011— B3| PASS MIR VERT
15TE # 2011— B1| PASS MIR HORIZ
MIR-MCH_HRM  pyp_N1R_cONTROL
A1 353490 2
| AQB-38825
\
15TE # 2011— E||E [—15TH B 2011————————— 157 4 2011— T | MIR CONT-HORIZ
. 57D % 2011 C || C 15TV H 20— 157V & 2011—{ 6 | MIR CONT-VERT
F|g_ 11 ———————157C % 2011— D||D |—157C # 2014———————————————————157C # 2011— 5 | MIR CONT-COMM
- ——————T6A H 2103 A || A [—T6 # 2102 » T6F B 2103—{ 1| MIR HEAT FLAT
MIR_JMPR_H_S1 ;mc B 2102— 3 | MIR HEAT CONVEX
GND # 1284— B || B [—CND # 1204 * GND # 1204— 2 | GND-MIR HT FLAT
MIRNCH_H_HCP MIR. INPR_H_HE V. PR ey CND H 1204 4 | GND-MIR CONVEX
‘ MIR-JMPR_H-MD  \1R_CONT_PASS_APILLAR
— ND # 1204 A }
NCH_H_CSP |
! ADS- 38763
E15TH H 2011—————————————————157H 4 2011—{ T | MIR CONT-HORIZ
¢ 15TV B 201————————————— 157V & 2011—{ 6 | MIR CONT-VERT
D 157C H 2011—————————————157C # 2011—{ 5 | MIR CONT-COMM
A T6 4 2103 . T6F B 2103—{ 1| MIR HEAT FLAT
MIR_UDO M STL 380 u 2103—| 2 | MR HEAT CONVEX
B [—CND # 1204 . CND # 1204— 2 | GND-MIR HT FLAT
L D 4 1204 4| CND-NIR CONVEX
MIR_UDO_H_MC WIR_UDO_H.S2
MIR_WDO_H.MD  MIR_CONT_PASS
Fig. 11 ~——I7h & 2014
————157R # 20112
< ——————————157C # 2011—B2
MIR_MCH_H_RM
A1 353490 2
187C 4 20“@ Ref. Dia. G06-41361-3
MIR_MCH_H_MCP
11/20/2001 /N PLUG IN ANY OPEN CAVITY OF SPLICE PACK. SEE MAIN CAB HARNESS 543904b

Fig. 12, Power Mirror Wiring Schematic (partial view)
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D —52B H 1106

F | REF LTINT

52B # 1106

E —52D # 1102

B | REF BSC SURSYSTEM
A | REF BSC SURSYSTEM

NCH_H_IGN

IGN_SW

RLY 1,2,3—
COMMON

Acc BUSi

16N BUSi

sy

A

L’LJ
=
3

A

_‘LJ
=
3

RLY 1,2,2,4,5—
COMMON

BATT BUS

G

£

2y

RLY 3,4,5,6,7
CONMON

BATT BUS

GND BUS

2y

A

A

-]

e

11/20/2001

GND # 1204
MCH_H_PDN_DM14

524 H 1106

MCH_H_S8

520 # 1102
GND # 1204
GND # 1204

MCH_H_DPD

NCH_H_S21

GND # 1204

oo m =

A

m—FA V3 1102*@ REF LTEXT
MCH_H_DOD1 OVRHD_CAB_H_DOD1

528 & 1106

52D # 1102

O oW

GND # 1204
GND ® 1204

PWR_DASH_H_DPD

REF BK_SVCE

ACC_PUR_RLY

NCH_H_PRS2

ARK BRAKE SWITCH

PUR_DASH_H_DM16

52C # 1102

PUR_DASH_H_DM15

GND ® 1204
MCH_H_PDN_DM22

14t

14 4 1105
14 4 1105

14 #
144

14 4 1105 PUR_DASH_H_S1
14 4 1105 14 4 1105

PWR_DASH_H_DM25
14 4 1105

11957 cep_paTTPUR_STUD
1105—3 214 4 1105

PUR_DASH_H_IPR

STARTER

14 4
— 14k

1105
MGSJ

14 4 1105

14 4 1105
PUR_DASH_H_S2
14 4 1105
14 4 1105

PWR_DASH_H_DM28

GND # 1204
MCH_H_PDN_DM32
GND # 1204
MCH_H_PDN_DM34
14 4 1105

14§ 1105

14 4 1105
PWR_DASH_H_DM28
14 4 1105

14 8 1105
PUR_DASH_H_S3

14 4 1105

14 # 1105

GND # 1204
PUR_DASH_H_DM35

GND # 1204
rGND # 12041—“MGND,STUD,SG1

GND_STUD_L/RATL

REF BSC SUBSYSTEM —
STARTH

Ref. Dia. G06-40471

543905

Fig. 13, Power Distribution Wiring Schematic (typical)
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54.00 Wiring

Cab Wiring Schematics

| [ oo l ... Fig.15 u Fig. 16 i

C10_CHAS_H_NAG_SW_JHPR_SHS v H
H 14 AR £e 154 4 m 15A 4 1004 154 41 04—
e|e oNo # 1204 B| B CND # 1504 H
_ NCH_H_PDN_DN32 HM ENG_DASH_C10_) EBC ENG_C10_H_C1 = S e 1304
g 15 4 1002
ag| o) REF TRANS_CTRL NCH_H_ENG_CAB_ENGD C10_CAB_H_NCH_ED H 23 H
Hi—15 4 MAG SWITCH STARTER
NCH_H_PDN_DN21 A H H
STARTER
RV © Asww GTN’:]P ““ f;m‘iw ST STRTR,TEWP,SV,H,ENG,CHAS,EH
H PON_U_3 g s A4 H

—_— C10_CHAS_H_STRTR_TENP _SH_ST1

oo NN H H
52 4 1104 b 110

oNo # 1204 S e

NCH_H_PDN_DN24 \STRRT _ye¢ 4 1002 H

H D | REF PUR SUBSYSTEN —16 4 1001—— H o H
= NI 1
I : g1 = I N I
F | REF LTINT = OND-STUD_R/S_ENG|F GND-STUD-BAT
E | REF PUR SUBSYSTEN = = BATTERY
H 1 Er NDA # 1207 H H
H e P CND_STUD_R/RAIL ALTERNATOR H H
=] A 52 ¢ 1104 BATTERY
I EEEEE I Ref. Dia. G06-40167 I
O
11/20/2001 543906
Fig. 14, Charging/Starting Wiring Schematic (typical)
{— GND BUS
%7777 D | REF ENG_CTRL
Se—we
il 154 § 1004 B e 154 B 1004—
Y 7 MCH_H_PDN_DN22 BlE
Foart GhD U NCH_H_ENG_CAB_ENGD C10_CAB_H_MCH_ED
csetl ] c REF TRANS CTRL -A-ENb-LAB- -AB-HAER-
81 1004
43 ]
W e HCH_H_PDM_DM31 .
RV © STRTR_TMP_H_STRTR_ST | a7p7R_TEMP_SY_H_ENC_CHAS _EH
A A oo & 1204
PON-U-3 Bl B J—15T # 1006
Fﬂ < 5B H# 1004 Fig. 16
oND BATT+ g.
pATT BUS— L ﬂgz 41104 OND #1204 i®kj F S Hg; —_—
FES | MCH-H-PDM_DHM24 STRT (er 4 1002
D | REF PUR SUBSYSTEM N B 15 & 1001
= 1
F | REF LTINT = OND_STUD_R/S_ENG|f
E | REF PUR SUBSYSTEM = = .
1 = 1 TGN #1207
B 15 4 1004 GND_STUD_R/RAIL ALTERNATOR
A =52 8 1104
16Ny MCH_H_SW_IGN Ref. Dia. G06-40167
11/20/2001 f543906a

Fig. 15, Charging/Starting Wiring Schematic (partial view)
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Wiring 54.00

Cab Wiring Schematics

C10_CHAS_H_MAG _SH_JNPR_SMS MAG_SWITCH
doa— |

15A # 1@@4% 154 # 1004 A 154 #
ENG_C10_H C1 CND # 1204 B| B CND 4 1204

1

1 ]
—15R # 1004
ENG_DASH_C10_H_ERC MAG_SW_JMPR_H_ENG_CHAS | —15¢ 4 1d02 %

=

MAG SWITCH STARTER

STRTR_TEMP_SW_H_ENG_CHAS_EH

AlA W‘
C10_CHAS_H_STRTR_TEMP_SW_ST1

Fig. 15

-
GND # 1204
NI W
LW 2 CND_STUD_BAT
BATTERY
Ll
1 2
RATTERY
11/20/2001 Ref. Dia. G06-40167 543906b
Fig. 16, Charging/Starting Wiring Schematic (partial view)
F—— - - — g — === ———

H F|g 18 AB6-37946

H TURN_SICNAL _SY ITCH H H
F2 315P # 2102— 6 | WIPER DLY SIG

‘ @ MCH_H_S6 3150 # 2162— 10| YIPER DLY PULSE
Ace BUS= 50 - H =35 42 215 # 2102—| 3| WIPER PWR H H
MCH_H_§21
H CND 4 1204—e——REF CND H H
NCH_H_PDN_DNt4
\ i
3
3 F 3158 # 2 3158 # 2182— 1| YIPER HI SIGNAL
| L I 2154 2102 5 | UPER LO SIGNAL | I
‘ RECAY 1 20 k2102 ] v A06- 36949 AD8-36985
NCH_H_TURN_SIG_SW _TSL EJJ WINDSH_UASH_RESERVOIR ‘
‘ IPER HI AG6-3701 S ‘
—T REF GROUND ——@————CND # 1204 B|B GND # 1204 WASHER BOT CND
H 320 # 2102—{ 19[ 191~ 120 zmz;Him [ zmzwim §2102— A [ A 220 # 2102 VASHER BOT PUR H
H H FU_CHAS _H_CHAS J1A CHAS _H_FU_CHAS _JIBUASH_PNP_JHPR_UB VASH_PNP_JHPR_H_CHAS_UBD PHP_UB ‘
T ‘
o M5 4 2102 11 11315 4 2102 9305 # 2102 A | LH VIPER POWER
H Y CHAS _CAB_H_S4 JLS chp gy O #1204 B | GROUND, Li4 UIPER H
[ Aot ] ng paci2i02585
H m—:yi D [-3l8PL 4 2102——————————————3I5PL & 2162— 9| 9 [-ISPL K 2102 Aﬂizwm H 2102—{ C | L VIPER PARK H
H WIPER L0 ’7 NCH_H_PDN_DN12 ‘
H :&;—A H-atsiL b 21 ABLL # 2102 26( 26— ML # 2102 Auizwm H 2102—{ D [ LH VIPER, LO H
g NCH_H_PDN_DN
I : I I
LA ¢ |amsa 2 CHAS_CAB_H_S3
H S%ég SK A [—315H # 21 5K # 2102— 29|29 15K # 210 H 5K H 2102— £ | LH VIPER HI H
HeH-Hoet FU_CHAS_H_LH_UPR_NOT_LWD |y yJpER_NOTOR
| | AGB-37018 |
25 # 2102 FIF 315 # 21 315 # 2102— A [ RH WIPER PUR
H 5H H 2102— K | K [—315H § 2102————————315H 4 2102— E | RH UIPER HI H
L 6 [-3l5LR # 2102——————————————3I5LR # 2162— 27| 2T |- 3M5LR  2102————————315LR 4 2102—{ D | D [—3M5LR # 2102——————3(5LR 4 2102—{ D | RH WIPER LO
H HCH. H-POH.DM1Z H CHAS _CAB_RH_H_CC3_——CND3 # 1204— B | RW WIPER CND H
= missing ring pacl210358!
H 73315?? # 2102—————315PR # 2102— 28| 28 —315PR H# 2102 315PR # 2102— B | B—315PR # 2102————3I5PR # 2182— C ‘ RH WIPER PARK H
NCH_H_PDN_DNt4 NoH__Pu_omas_p1 YV R cras et FU_CHAS _H_FU_TRANS_RCD FU_TRANS _H_FU_CFU_TRANS_H_RH_UPR_NOT_RYD i v 1pER NOTOR
‘ PON_1_U . H
| H Ref. Dia. G06-41359
L — — — — — — — — — — — — — — — — — — — — J  — — — — - — — — — = = — — — — — — — — —

Fig. 17, Windshield Wiper Wiring Schematic (typical)
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54.00 Wiring

Cab Wiring Schematics

WIPER_DELAY _MODULE

AOG-37946 2315 # 2162— 5 | WIPER PWR
315D # 2102— 4 | WIPER DLY PULSE

315P # 2102— 2 | WIPER DLY SIG
MCH_H_DLY_MOD_WD

TURN_SIGNAL _SWITCH

F2 215P # 2182— 6 | WIPER DLY SIG
— MCeH S8 215D H 2182— 10 | WIPER DLY PULSE
ACC BUS— o b H =315 H 2162 215 4 2162— 23 [ WIPER PUR
MCH_H_$21
F-CND # 1204—@—— REF CND
7\ MeH_H_pOM_DH14
* F —2315B # 2102 316B # 2102— 1 | JIPER HI SIGNAL
215A H 2182— 5 [ JIPER LO SIGNAL
220 # 2102— 12| YASHER
e MCH_H_TURN_S1G_SY_TSL
IPER HI -H_TURN_SIG_SW_
b ADG- 37016
320 # 2102— 19|19 320 # 2102
@7
. 315 # 2102— 1] 11[—315 § 2102———————o—
7 ] CHAS _CAB_H_84
20
& — D —315PL # 2162 315PL H 2102— 9 | 9 —315PL H 2102—————F—
RELAY 2 N
WIPER LO MCH_H_PDM_DM12
ig\;é ngu #2102 ELL # 2102— 26|26 —atsLL # 2100———  Fig. 3
Bl MCH_H_PDN_DM11 —
20
25
C 2164 # 210 ——83 —————— CHAS_CAB_H_S2
RELAY 3 A 3154 H 2102 . 218K H 2182— 29[29 (—2315H # 2102
WIPER PK MCH_H_S1
L1 & —315LR # 2162 315LR H 2102— 27|27 —315LR H 2102
MCH_H_PDN_DM13
ngpp #2102 315PR H 2102— 29|29 —2315PR H 2102
MCH_H_PDN_DM14 MCH,H,F\LCHAS,Mj/Lj/LFu,CHAS,H,MCH,JW Ref. Dia. G06-41359
PDM_1_U ' '
11/20/2001 f543914a

Fig. 18, Windshield Wiper Wiring Schematic (typical)
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54.00

Cab Wiring Schematics

CHAS _H_S$3
REF GROUND ——@————CND # 1204— B
—320 H 21024‘ '—320 #2102— A
FU_CHAS _H_CHAS_J14 CHAS _H_FU_CHASZJ1BUASH_PMP_JNPR_WB

A0B- 363949 ADE-36985

w

=

CHAS_CAB_H_CG1 =
missﬁhg ring pac12103585

o————————215 # 2102— A | LH VIPER POWER
_—CND1 # 1204— B | GROUND, LH VWIPER

315PL H 2102— C | LH WIPER PARK

315LL H 2102— D | LH WIPER, LO

WINDSH_WASH_RESERVOIR

B
A

GND H 1204
320 H 2102

WASHER BOT GND
WASHER BOT PUR

WASH_PMP “JMPR_H_CHAS_WBD PMP_LB

Fig. 2 215H # 2182— E | LH WVIPER HI
—~ FU_CHAS_H_LH_UPR_MOT_LUD | yIPER_MOTOR
ABG-37018
i
315 H 2102——— F | F 315 # 2102 315 # 2102 RH WIPER PUR
215H # 2102— K | K 21EH # 2102 21EH # 2102 RH WIPER HI
315LR H 2102— D | D 315LR # 2102 31GLR # 2102 RH UIPER LO
CHAS _CAB_RH_H_CG3 _——CGND3 & 1204 RH WIPER GND
= missing ring paci2103585
315PR H 2102— B| B—315PR # 2102 31G5PR # 2102 C | RH WIPER PARK
FU_CHAS P TRANS_ReD V'™V "R TRANS H_FU_CFU_TRANSH_RH_UPR_MOT_RUD RH_WIPER_MOTOR Ref. Dia. G06-41359
11/20/2001 f543914b
Fig. 19, Windshield Wiper Wiring Schematic (typical)
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54.00

Engine Wiring Schematics

For a full view of the Caterpillar 3126/CFE engine
control wiring schematic, see Fig. 1.

For partial (detailed) views of the Caterpillar 3126/
CFE engine control wiring schematic, see Fig. 2 and
Fig. 3.

For a full view of the Caterpillar C10/C12 engine con-
trol wiring schematic, see Fig. 4.

For partial (detailed) views of the Caterpillar C10/C12
engine control wiring schematic, see Fig. 5 and
Fig. 6.

For a full view of the Cummins ISC and ISL engine
control wiring schematic, see Fig. 7.

For partial (detailed) views of the Cummins ISC and
ISL engine control wiring schematic, see Fig. 8 and
Fig. 9.

For the a full view of the Cummins ISM engine con-
trol wiring schematic, see Fig. 10.

For partial (detailed) views of the Cummins ISM en-
gine control wiring schematic, see Fig. 11 and
Fig. 12.

For the Caterpillar C10/C12 engine fan control wiring
schematic, see Fig. 13.

For the Caterpillar C10/C12 engine indicator wiring
schematic, see Fig. 14.

Engine Wiring Schematics

Condor Workshop Manual, Supplement 3, December 2001
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54.00

Wiring

Engine Wiring Schematics

H ENG_ECU_CAT
UNSWITCHED +B4TT| 52(52[-ctot # 1512
| UNSWITCHED +BATT| 53(52[—Cfof 4 1512
e1l61-
weut #4) 1T
H INPUT 46| 6| & —}N/C
TPUT K2 10| 10—
H T DATA Lk heS| 8|S Cyeer ou coutaLmnes susysTEN
w/e| 15| 15 -
INPUT #1417 17
H ouTPUT H6| 1919 —}N/C
uTPUT 47 20|20~
H ACCELERATOR PEDAL POSITION| 88|66 [~cogs # 1508 o
ACCEL PEDAL SNSR/SW SNSR COM| 5| 5 [~CT95 4 1506
sev| 4| 4 (—cogs ¥ 1506
H ouTPUT Hg| 21| 211~ REF ENG_IND SUBSYSTEN
weléalea REF HVAC SUBSYSTEN
H PUT 15 POS| 24|24 - | o
INPUT 415 NEG| 25 25 -
INPUT #10| 26| 28 |-
H INPUT 9| 27| 27|~
ouTPUT 44 12|12 [—C836 ¥ 1512
CHECK ENG LR 28| 28—
H ARN_LHP| 29| 29|~
ouTPUT H9| 31| 311~
H VEWICLE SPEED IN NEC| 33|33~
DET| 35| 35
SPEEDONETER POS| 36| 36—
H SPEEDONETER NEG| 27(37(~ FN/C
TACH NEG| 20|39~
69les -
H RESUNE | 44 44~
n/e | 55 55
H w/e| 5751
INPUT 42 5858
CRUISE CTRL ON/OFF W[ 59|59~
H INPUT 43 6060 —}N/C
w/e| 42| 42~
n/e| 4| g
H INPUT SNR com k2| 3| 3 [~cos3 # 1512
0UTPUT 41| 30| 30{—c3s8 # 1512
| INPUT SNSR com 41 1g| 18 [~cnt # 1512
| TACH POS| 38|38 |—C450 H 1406
INPUT 45| 47|47(—Ca42 # 1512
H INPUT #1] 56|56 (—C999 # 1512
J1922 DATA LINK POS| 1 1 (-1 REF DL (DATALINGS ,
H 11822 DATA LINK NEG| 14| 14|~ ABS SUBSYSTENS
CLUTCH PEDAL POS SW| 22| 22|~
VEMICLE SPEED IN Pos | 32| 22| JPEF TRANS-CTR SUBSYSTEN
| INPUT 47| 46|46 [~ REF DL (DATALINK) SUBSYSTEM
| INPUT #11] 41| 41\ REF HVAC SUBSYSTEN
IeN KEY SW| To| To[caos ¢ 1512
H N/C| 51| 511=N/C
INPUT 48| 68|68 |—Cads 4 1512
SERVICE BK PEDAL POS S| 45|45 [ REF BK_SVCE SUBSYSTEN
H RETARDER SOL LOW/HI SW| 23] 23}~
RETARDER Sl ED/MI 54 40 40 7}%; ENCBK SUBSYSTEN
H TPUT K3 2| 12—
ENG COOLANT LVL NORMAL | 49| 49—
H ENG COOLANT LEVEL LOW| 54|54 —}REF ENG_IND SUBSYSTEN
w5y| 22 -
INPUT #13| 64| 641~ REF BK_SVCE SUBSYSTEN
H INPUT #12| 62|62~ REF TRANS_CTR SUBSYSTEN
OUTPUT 45| 11| 111~ REF ENG_FAN SUBSYSTEN
1939 DATA LINK SHIELD| 42[42|—
H 1939 DATA LINK POS| 50|50 —}REF DL (DATALINKD SUBSYSTEN
1929 DATA LINK NEC| 34| 34|
| -BATT| 65| 65 [-C229 # 1205
| “a77| 67| €7/ 220 # 1205 cNo_sTup_Ecs2

121

10/30/2001

1014 # 1512

ciol 4 1512 A —clot # 1512 LCWM #1512— A 204
e [ i s o o
ENG_PUR_CAT_H.S1 ENG_PUR_CAT_H_ECM_FUSE

1
ENG_2126_H_PUR ENG,PVR,CAT,H,PWH ENG_PUR _CAT_H_EF BATTERY

REF TRANS_CTRL SUBSYSTEN
H REF BK_SVCE SUBSYSTEN H

THRTL_POS_SNSR_U

REF DL (DATALINK) SUBSYSTEN
~REF ENGBK SUBSYSTEN

cogs # 506— | 5 [-Cags # 1506 coge # 1508 H
195 # 506— | € [~CT95 # 1506 195 # 1508
985 # 1506— | 4 |—C985 1sms4"7m*m“*mg*“*“ 985 # 1506 = H
ENG_DASH_2126_H_TPS EIeN — ToN BUS
I NCH_H_PDN D147 s H
ENGINE DISCONNECT
| 90 ¢ 512 A ety oD BUS - H
co36 ¥ f512— | 9 (—Ce%6 4 1512 e 4 512 B —ERUN RUN
——— —2a # 1304 c e
H ‘ : 20 1304 5 [ChReF LTPL suBSYSTEN oo H
‘ ENG_DASH_2126_H_ED WeH_H_ENG_CAB_ENGD  REF BSC SUBSYSTEN —|
enc_oas_a1he_ss NCH_H_PDN_DN22 H
REF ENGBK SUBSYSTEN- ® | ENG_DASH_ 3126 H_G4 PON_U_2
REF ENG_FAN SUBEYSTEN REF ENGBK SUBSYSTEN
REF ENG_FAN SUBSYSTEN DRIVER
o #1204 0 | SSILION
| 294 # 1304 C |
€999 # 1512~ A | TERNALS
993 & 1512— B | NOT
e AVAILABLE
H ENG-DASH.2126 0P erveersoeen H
I ENG_DASH_2126_H_56
€992 # f512— | 2 (—C993 # f512— 3 4 1512 A
€998 # f512— | 14{—C3%g # 151 W 512 ¢
c01 ¥ 1512 | f0|—ca01 # f512—4 18 15128 1 o H
C450 # 1406— |16 [~C450 # 1406 — # 1406— D~ [ B0 oeR
ce42 B f512— | fg{—Ce42 # 151 u 512 £
€999 4 f512— | 19{—co99 # f5i2—f W fst—{ F H
I ENG_DASH_2126_H_S2
H ENG_DASH_2126_H_BB |
c906 # f512— | 21{—Cc306 # 151
T i a— H
ceds ¥ 1512— | 20(—Ceds 4 1512
Enc_at26 e YV ENG_DASH_2126_H_RTPS

,NG,DASH,NQQ,H,%‘BC RNT_THRTL_P0S_SNSR_U H

I Ref. Dia. G06-40752 I
-
1543883

Fig. 1, Caterpillar 3126/CFE Engine Control Wiring Schematic (typical)
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54.00

Engine Wiring Schematics

ENG_ECU_CAT
UNSWITCHED +BATT| 52|52 —C101 # 1512 C101 # 1512— | A [—C101 4 1512——
UNSWITCHED +RBATT| 53|53 1—C101 & 1512 c101 & 1512— | B {(—C101 4 1512——

Nel et el
weut w4 7 71 Ly e ENG_3126_H_PWR ENG_PUR_CAT _H_PUR
INPUT k6| 6| 6
0UTPUT 42| 10|10 |-
j}ég Bﬂﬁ HEE EEE g g " LREF DL (DATALING SUBSYSTEM
N/e| 15] 15 -
INPUT #14] 17|17
ouTPuT #6| 1o| 19 |- [MVE
QUTPUT #T| 20|20 |-
ACCELERATOR PEDAL POSITION| 66|66 —C986 # 1506 N TE ST €986 # 1506— | 5 (—C986 H 1506 ——
ACCEL PEDAL SNSR/SW SNSR COM| 5| 5 (795 # 1506 e £795 4 1506— | 6 (—CT95 H 1506 ——
+8V| 4] 4 —c985 # 1506 i €985 # 1506— | 4 (—C985 H 1506 ——
QUTPUT 48| 21| 21 REF ENG_IND SUBSYSTEM
Nel el ez REF HVAC SUBSYSTEM
INPUT 15 POS| 24| 24|—
INPUT K15 NEG| 25| 25 1 [V/E
INPUT #1826 26 —
INPUT 9| 27|27
OUTPUT #4| 13|13 |36 # 1512 093 W 1512— | 9 {0826 # 1512——
CHECK ENG LMP| 28| 28
UARN LMP| 29|29
QUTPUT 49| 21| 21|
VEHICLE SPEED IN NEG| 33|33
DET| 35|35 —
SPEEDOMETER POS| 26|26 |—
SPEEDOMETER NEG| 37|37 pN/C
TACH NEG| 28|39
N/C|69] 69—
REQUME | 44| 44—
N/C| 5555 —
N/C| 57|87
INPUT 2| 58|58
CRUISE CTRL ON/OFF SW| 59|59
INPUT 43| 60|60
nc| 4] 2k (Ve
N/C| 48] 48 —
INPUT SNSR COM 2| 3| 3 |—C993 # 1512 0993 ¥ 1512— | 3 (—C993  1512——— -
OUTPUT #1| 30| 30{—C398 # 1512 €998  1512—  [141—C998 ¥ 1512 Fig. 3
INPUT SNSR COM H1| 18|18 901 # 1512 0901 # 1512— | 10[—C901 # 1512 —
TACH POS| 38|38 —C450 # 1406 C450 4 1406— | 16—C450 ¥ 1406
INPUT G| 47|47 1842 # 1512 0042 H 1512—  [181—0842 K 1512
INPUT 41| 56|56 0999 # 1512 0999 H 1512—  [191—C999 K 1512
J1922 DATA LINK POS| 1| 1 [~ REF DL (DATALINK),
J1922 DATA LINK NEG| 14| 14— J ABS SUBSYSTEMS
CLUTCH PEDAL POS SW| 22| 22—
VEHICLE SPEED IN POS| 22 327}REF TRANS_CTR SUBSYSTEM
INPUT 7| 46|46 - REF DL (DATALINKD SUBSYSTEM
INPUT 11| 41| 41— REF HVAC SUBSYSTEM
IGN KEY SW| 70|70 —C906 4 1512 0906  1512— | 211—C306 & 1512
N/C| 51 51— N/C
INPUT 8| 68|68 (845 # 1512 0845 & mzfj\r 201—C0845 # 1512
SERVICE BK PEDAL POS S| 45|45 — REF BK_SVCE SUBSYSTEM
RETARDER SOL LOW/HI Syl 23 23— ENG_3126_H_CI ENG_DASH_2126_H_EBC
RETARDER SOL MED/HI SY| 40| 40 |—
Wel 1ol 16 | FREF ENGBK SUBSYSTEM
OUTPUT #3| 12|12
ENG COOLANT LVL NORMAL| 43|49 |-
ENG COOLANT LEVEL LOW|54 54—}REF ENG_IND SUBSYSTEM
4BV| 2] 2 |-
INPUT #13| 64| 64 — REF BK_SVCE SURSYSTEM
INPUT #12] 62|62 — REF TRANS_CTR SUBSYSTEM
QUTPUT #5| 11| 11~ REF ENG_FAN SUBSYSTEM
J1929 DATA LINK SHIELD| 42| 42|—
J1929 DATA LINK POS| 50|50 —}pgr DL ¢DATALINKY SURSYSTEM
J1929 DATA LINK NEG| 34|34|—
“BATT| 65|65 €229 # 1205 )
-BATT| 67|67} —C229 # 1205 [11 GND_STUD_EGS2 Ref. Dia. G06-40752
ENG_3126_H_ECN
10/30/2001 f543883a
Fig. 2, Caterpillar 3126/CFE Engine Control Wiring Schematic (partial view)
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54.00

Wiring

Engine Wiring Schematics

—C101 4 15124‘4‘4‘4‘4‘4‘4‘4‘4‘41
—C101 4 1512

L‘*CW@WA #1512

* C101 # 1512
ENG_PUR_CAT_H_&1

C101A 4

20A

ENG_PWR_CAT_H_ECM_FUSE

ENG_PUR_CAT _H_EF

REF TRANS_CTRL SUBSYSTEM

REF BK_SVCE SUBSYSTEM

REF DL (DATALINK) SUBSYSTEM
—REF ENGBK SUBSYSTEM
I

THRTL_POS_SNSR_U

15121
REF BSC SUBSYSTEM #\M\M\‘F
1 2

BATTERY

REF ENG_FAN SUBSYSTEM

REF ENGBK SUBSYSTEM
REF ENG_FAN SUBSYSTEM

.
—ogs #1506 Co88 # 1508 —|C | SIGNALY TheoTTLE
—C795 #1506 ' C795 & 1506—|B |eo— GND POSITION
—cags K 1508 ENC_DASH.3126_H.S1 995 # 1506— A |<{—vs SENSOR
EIGN—F — IoN BUS
ENG_DASH_3126_H_TPS
NCH_H_PDM_DM14 Vs
ENGINE DISCONNECT
o8 H 1512— | A —EIGN GND BUS -
—0936 H 1512 Ce26 B 1512— | B |—CRUN ERUNH D
— —— —— —2aA 12844 |cC N/C
‘ : N0 # 1204—] | p [} REF LT-PNL SuBsYSTEM oy e
‘ ENG_DASH_2126_H_ED MCH_ H_ENG_CAB_ENGD REF BSC SUBSYSTEN — ;L
ENG_DASH_2126_H_S5 MCH_H_PDM_DM22
REF ENGBK SUBSYSTEM— ENG_DASH_2126_H_S4 POM_U_3

| DRIVER
POSITION
GND # 1204— D | opiron
294 # 1304— C
€999 H 1512— A | INTERNALS
£992 # 1512— B
L | AVAILABLE
ENG_DASH_2126_H.DPS ™ |omveobae—ar |
. ENG_DASH_2126_H_S6
F|g, 2  —C933 # 1512 £993 # 1512— A
- 0992 W 1512 £999 # 1512— ¢
—C901 # 1512 £ont 4 1512— B BODY
—C450 # 1406 C450 # 1406 — D BUILDER
—C942 # 1512 0942 # 1812— E
—C999 # 1512 0999 # 1812— F
ENG_DASH_2126_H_$3
ENG_DASH_2126_H_RB
—C906 #1512 £906 # 1512—f A [<{VS REMOTE
ENG_DASH_2126_H_G82 £993 # 1512 B |eo GND ;EE?¥¥E’5
—C845 # 1512 €845 # 1512— C |o—|SIGNAL | ‘silcoe
ENG_DASH_3126_H_RTPS RMT_THRTL_POS_SNSR_U Ref. Dia. G06-40752
10/30/2001 f543883b
Fig. 3, Caterpillar 3126/CFE Engine Control Wiring Schematic (partial view)
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54.00

Engine Wiring Schematics

Fr————
| Fig. 5
H UNSWITCHED +BATT| 52|52[—Cfot # 1512
UNSWITCHED +BATT| 53(52(—Cfof # 1512
‘ sif et
NPT #4| T| T =
‘ INPUT 6| 6| 6 —}N/C
H ouTPUT 2| o[ 10
jg; gm e zgg & & C}eer DL COATALING SUBSYSTEN
H N/C| 15| 15
INPUT #14 17[47
UTPUT #6| 19 19—}“”
H UTPUT HT| 20|20
ACCELERATOR PEDAL POSITION| 66|66 [—cage # 1506 T
ACCEL PEDAL SNSR/SW SNSR COM| 5| 5 [—CT95 # 1508
H +8v| 4| 4 (-cos5 ¥ 1506
ouTPUT el 21f 21 REF ENG_IND SUBSYSTEM
N/e| 63|82 REF HVAC SUBSYSTEN
H INPUT 415 POS| 24) 24— | o
INPUT H15 NEG| 25|25
H INPUT H10| 26| 26 |
INPUT 9| 27| 271
OUTPUT #4 12[12|-C236 # 1512
H CHECK ENG LNP| 28( 28—
VARN LHP| 29[ 29
OUTPUT 9| 21| 31—
H VEHICLE SPEED IN NEG| 33|23~
DET| 35| 35
SPEEDOMETER POS| 36|36 |-
H SPEEDOMETER NEG| 27|37 HN/C
TACH NEG| 29[ 33
H N/C| 69( 69—
RESUME | 44| 44—
N/C| 55 55
H N/C| 57|57
INPUT 42| 52|58
CRUISE CTRL ON/OFF K| 59(59
H INPUT 23] 60 sm—}m
N/C| 43| 42
H N/C| 42|48 -
INPUT SNSR CON #2| 3| 3 (903 # 1512
OUTPUT 1| 30| 20(—C998 # 1512
H INPUT SNSR COM 1| 12| 12 (—Ca0i # 1512
TACH POS| 28|32 |~C450 # 1406
INPUT 5| 47| 47(—C842 # 1512
H INPUT 41| 56{56 (—C99 # 1512
1922 DATA LINK POS| 1| 1 [~ REF DL (DATALINK),
H 1922 DATA LINK NEG| 14| 14~ ABS SUBSYSTENS
CLUTCH PEDAL POS S| 22| 22|~
VEMICLE SPEED IN Pos | 32| 22| JPEF TRANS-CTR SUBSYSTEN
H INPUT #7| 46| 46 [ REF DL (DATALINK) SUBSYSTEN
INPUT #11| 41] 41 REF HVAC SUBSYSTEN
16N KEY SW| 70| 70906 # 1512
H N/C| 51|51 N/C
INPUT 48| 62|68 (—C845 # 1512
SERVICE BK PEDAL POS S 45|45 | REF BK_SVCE SUBSYSTEN
H RETARDER SOL LOW/HI SW| 23 23|~
RETARDER SOL MED/H]NSV ale 7}%; ENGBK SUBSYSTEN
H ouTPUT 3| 12[12
ENG COOLANT LVL NORMAL| 49|49}~
H ENG COOLANT LEVEL LOW| 54 54—}&{: ENG_IND SUBSYSTEN
+5y| 2|2 -
INPUT #13 64| 64| REF BK_SVCE SUBSYSTEN
H INPUT #12| 62[62(—
OUTPUT #5| 11| 11| REF ENC_FAN SUBSYSTEN
1929 DATA LINK SHIELD| 42| 42|
H J1939 DATA LINK POS| 50|50 —}regr DL (DATALINK) SUBSYSTEN
1939 DATA LINK NEG| 24 24|
H -BATT| 65|65 (229 # 1205
“a77| 67|67/ 220 # 1205 cho_sTup_sc+
L T owctoheow o
11/19/2001

ciol 4 1512 A
c101 # 1512 B

ENG,PVR,CAT,H,PV7

ENG_C10_H_PUR

986
195
985

1506 —
1506 —
1506 —

836 H 1512—

906 H 1512—
845 H 1512—

ENG_C10_H_C

5 [-coss #1506 THROTILE
6 (-C1%5 # 1506 N POSITION
4 -coss #1506 SENSOR = H
ENG_DASH_C10_H_TPS EIeN — ToN BUS
[ HeH_H_PON D14V s |
ENGINE DISCONNECT
H 906 # 1512 R — H
9f-ce3 b 52— o3 # 512 B {—ERUN RUN
H — —— —— —2a ¥ 1204 c H
‘ N0 ¢ 1204 § [ REF LT_PHL SUBSYSTEN
u ‘ C10_CAB_H_NCH_ED NCH_H_ENG_CAB_ENGD REF BSC SUBSYSTEN —| ) H
ENG_DASH_Ci0_H_S5 NCH_H_PDN_DN32
REF ENGBK SUBSYSTEN- # | ENG_DASH C10_H_S4
REF ENG_FAN suaFVSTEM REF ENGBK SUBSYSTEN H
REF ENG_FAN SUBSYSTEN DRIVER
H o #1204 0 | SSILION H
L 2914 1304 C
€999 4 1512— A | TERNALS
H ———————c392 4 fsf2—{ & | NOT H
1o 1 AVAILABLE
H ENG_DASH_C10-H_DPS e sas e | H
I ENG_DASH_C10_H_56 H
3 (-co0a ¥ 151 2 4 1512 A
14f-cooe # 151 4 fst— ¢
f0[—caot & f512—f 10 fs12— B | o H
16 [-C450 # 1406 #1408 0 - [ o0 oce
feced2 b 52— 4 fst—{ £
191-C999 H 1512—; W fst—{ F H
ENG_DASH_C10_H_S3
H ENG_DASH_C10_H_BB H
21f-co06 # 151
ENC_DAS ﬂ1 2 H
20(—C845 4 1512
P\ v pask 1o ENC_DASH_C10_H_RTPS

101 # 1512
c101 # 1512

H L 101A H 1512
:ﬁ:ﬁﬁé%? : Eg E 204 REF BSC SUBSYSTEM

ENG_PUR_CAT_H_S1
ENG_PUR _CAT_H_EF

ENG_PUR_CAT_H_ECM_FUSE

H REF TRANS_CTRL SUBSYSTEN H
REF BK_SVCE SUBSYSTEN

REF DL (DATALINK) SUBSYSTEN

~REF ENCBK SUBSYSTEN

THRTL_POS_SNSR_U H

b — — — —

i

RNT_THRTL_P0S_SNSR_U H

I —
543884

Fig. 4, Caterpillar C10/C12 Engine Control Wiring Schematic (typical)
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54.00 Wiring

Engine Wiring Schematics

ENG_ECU_CAT
UNSHITCHED 4BATT| 52|52 |—ctat # 1512 Clo1 1 1512 | Al—ctet u 1512——
UNSWITCHED +BATT| 53|53 —Clat # 1512 Clo1 1 1512 | B |—clet # f512——

wel el st
weut w4 115 ENG_C10_H_PUR ENG_PUR _CAT _H_PUR
INPUT He| ¢ 6 -
ouTPUT 42| 10|10
MU eeol &l & Cheer bL coaTALING SURSYSTEM
nscl 15| 1s
INPUT #14] 17|17
ouTPUT #6| 10|19 L [VC
UTPUT #7| 20|20 | :
ACCELERATOR PEDAL POSITION| 66|66 [—cosgs & 1506 T cose ¢ 1506—| | 5 [-cose v soe—  Fig. 6
ACCEL PEDAL SNSR/SY SNGR COM| 5| 5 [-c7os & 1506 — ¢ NC=C10-A €795 # 1506—| | 6 [-CTS5 B 1506—— g
sov| 4| 4 [-coes # 1506 ‘ €995 & 1506— | 4 [—C985 W 1506 ——
outPuT #g| 21| 211 REF ENC_IND SUBSYSTEN
N/l ealest REF HVAC SURSYSTEN
INPUT #15 POS| 24| 24|
INPUT 815 NEG| 25| 25— V€
INPUT #10] 28| 26 |-
INPUT H9| 27 27]—
0UTPUT 44| 12| 12 |-ce3e ¥ 1512 092 ¥ 1512— | 9 |—Cea U 151——
CHECK ENG LMP| 28| 28—
WARN LMP| 29| 29—
0UTPUT #9| 21| 21
VEWICLE SPEED IN NEC| 22| 22]— G DAk o
DET] 35135 REF ENGBK SUBS
SPEEDOMETER POS| 36|26 |- per EnG oBe SHES
GPEEDONETER NEG| 27|27 /e
TACH NEG| 29] 20—
n/c|es|ee
RESUME| 44| 44—
N/C| 55|55 -
n/e| 57|57
INPUT #2| 58| 58|
CRUTSE CTRL ON/OFF SW| 59|59 —
INPUT 3| 60|60
n/e| 43 4a - (Ve
N/C| 48|42
INPUT SNSR COM #2| 2 2 [-C932 # 1512 0992 ¥ 1512— | 3 [ -C992 W 1512——
0UTPUT #1 20| 20 |-c0g & 1512 €908 ¥ 1512— | 14|—C998 H 1512—— Fig. 6
INPUT SNSR COM #1| 18| 18 |—C901 # 1512 0901  1512— |10 |-co0t & 1512——
TACH PaS| 28|28 —c450 ¢ 1406 0450 ¢ 1406— |16 [—C450 W 1406 —— —
INPUT 85| 47|47 |—ce42 & 1512 0242 ¥ 1512— | 19| —C842 U 1510——
INPUT #1] 56|56 —c999 # 1512 0999 # 1512— | 19| —C99s H 1510——
1922 DATA LINK Pos| 1| 1 -\ REF DL (DATALINKG)
J1922 DATA LINK NEG| 14| 14|~ S ABS SURSYSTENS
CLUTCH PEDAL POS SW| 22| 22—
VERICLE SPEED IN POS| 32| 32| ) REF TRANS-CTR SUBSYSTEM
INPUT 7| 46|46 - REF DL (DATALING) SUBSYSTEN
INPUT 11| 41| 41 |- REF HVAC SUBSYSTEN
ION KEY SW| 70|70 |-co08 & 1512 Co06 ¥ 1512— | 21|—Co06 ¥ 1510——
N/C| 51| 51 N/C ENG_DASH.C
INPUT He| 098 |—cods & 1512 0945 4 1512—*JN7J§14%%45 R
SERVICE BK PEDAL POS SW| 45|45 - REF BK_SVCE SUBSYSTEM
RETARDER SOL LOW/HI S| 23] 23— ENC_C10-H.C1 ENG_DASH.CT0._H_EBC
RETARDER SOL MED/MI SW| 40| 40—
bl S eer encek susySTEN
outPuT #3| 12|12
ENG COOLANT LVL NORMAL | 49|48 -
ENG COOLANT LEVEL LOW| 54|54 4—}QEF ENG_IND SUBSYSTEM
wv| 2| 2 b
INPUT 13| 64| 64— REF BK_SVCE SUBSYSTEN
INPUT 12| 62| 62— N/C
OUTPUT #5| 11| 11~ REF ENG_FAN SUBSYSTEN
1939 DATA LINK SHIELD| 42|42 |—
1929 DATA LINK POS| 50|50 —{}REF DL (DATALINK) SUBSYSTEN
J1939 DATA LINK NEG| 24| 24| —
“RATT| 65|65} 0209 & 1205:_{
BATT| 67|67/—C229 ¢ 1205 I GND_STUD_SC Ref. Dia. GOB-40164

ENG_C10_H_ECM
11/19/2001 543884a

Fig. 5, Caterpillar C10/C12 Engine Control Wiring Schematic (partial view)

150/6 Condor Workshop Manual, Supplement 3, December 2001



Wiring
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Engine Wiring Schematics

C101A # 1512

L‘*CWOWA #1512

c101 # 1512

20 A
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—REF ENGBK SUBSYSTEM
|

ENG_PWR _CAT_H_EF
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REF BK_SVCE SUBSYSTEM
REF DL (DATALINK> SUBSYSTEM

Fig. 5
-

)
“ENG_DASH_C10_H_S1

p—
€986 H 1506 — C |<—SIGNAL
C795 H 1506 — B |eo—GND
€985 # 1506 — A |=—VS

-
ENG_DASH_C10_H_TPS

ENGINE DISCONNECT

REF BSC SUBSYSTE

ENG_PUR_CAT _H_ECM_FUSE

THRTL_POS_SNSR_U

THROTTLE

POSITION
SENSOR

M—Lﬁg

BATTERY

7EIGN4§—@‘— IGN BUS
4

MCH_H_PDM_DM1

ENG_DASH_C10_H_S5
REF ENGBK SUBSYSTEM—
REF ENG_FAN SUBSYSTEM

€906 H 1512— A —EICN

C836 # 1512 B —ERUN
—— —— —— ——29A H 1304 4 c
1 D

‘ [ —— —— GND ¥ 1204—

ENC_DASH_C10_H_S4
REF ENGBK SUBSYSTEM
REF ENG_FAN SUBSYSTEM

C10_CAB HNCH_ED

}REF LT_PNL SUBSYSTEN

ERUN—/ D

REF BSC SUBSYSTEM — | F

MCH_H_ENG_CAR_ENGD

DRIVER
GND H 1204 D ZB?%S&ON
294 H 1304 c
€999 H 1512— A | INTERNALS
€993 # 1512 B 0T
AVATLARLE

ENG_DASH_C10_H_DPS

DRIVER_POS_SY_U

ENG_DASH_C10_H_SE

MCH_H_PDM_DM32

: 0992 # 1512— A
Fig. 5 €998 # 1512 C

—~ £901 # 1512— B BODY

450 # 1406 — D BUILDER
0942 # 1512— E
£999 # 1512— F
ENG_DASH_CT0_H_S3
ENG_DASH_CT0_H_BR
ENG_DASH_C10_H_$2 P b I ﬁﬁgg¥}EE
_DASH_C10_H_ 0993 # 1512— B |ca— CND
POSITION
€845 # 1512— C | o{— SIGNAL | “orioon
ENG_DASH_C10_H_RTPS RMT_THRTL_POS_SNSR_U Ref. Dia. G06-40164
10/30/2001 f543884b
Fig. 6, Caterpillar C10/C12 Engine Control Wiring Schematic (partial view)
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Engine Wiring

Schematics

ENG_ECU_CUN_1S

ENG_PUR_ISC_H_ECM_FUSE2C ENG_PUR,ISC_H_ECM_FUSE2B  ENG_PUR_ISC_H_ECM_FUSE24
15013l %A Al A [l

:

ENG_PUR_ISC_H_28

BATTERY POWER

BATTERY POWER
IGNITION POWER
STARTER LOCKOUT
ENGINE FAN CONTROL
EXHAUST BRAKE
BATTERY GROUND
BATTERY GROUND
BATTERY GROUND
BATTERY GROUND
BATTERY GROUND

0P LANP

WATER-IN-FUEL LAMP

DIAGNOSTIC LAMP

MAINTENANCE (ENG PROTECTION LANP)
AUXILIARY QUTPUT

OFF IDLE SWITCH

ON TDLE SHITCH

WAIT T0 START LAMP

THROTTLE POSITION INPUT SIGNAL
THROTTLE RETURN

V THROTTLE 45VDC

Ne

CRUISE/ PTO SET/COAST INPUT
CRUISE & PTO ON/OFF

N/

FAN CLUTCH SWITCH INPUTS
SWITCHED TOROUE LINIT
\ss -

VS +

COLD STARTING AID RELAY 2
XMSN SHIFT MODULATION STGNAL
N/

SWITCHED MAX OPERATING SPEED
THROTTLE INTERLOCK INPUT
SELECTED THROTTLE CONTROL SWITCH
RENOTE THROTTLE ON/OFF INPUT
CLUTCH SHITCH INPUT
GEAR RATIO SWITCH
CRUISE CONTROL/PTO RESUME SWITCH
RENOTE THROTTLE RETURN (SRTN B)
RENOTE THROTTLE PEDAL POSITION INPUT
RENOTE THROTTLE +5VDC (VSENSOR B)
TACHOMETER OUT ¢LOGIC LEVEL)
RENOTE PTO ON/OFF INPUT
IDLE & DIAGNOSTIC INCREMENT INPUT
IDLE & DIAGNOSTIC DECREMENT INPUT
DIAGNOSTIC ON/OFF INPUT
A/C ON/OFF SHITCH

N

WATER IN FUEL
COLD STARTING AID RELAY 1

Ne

A/C PRESSURE SKITCH

N/C

SERVICE BRAKE SWITCH INPUT
ENGINE BRAKE ON/OFF INPUT
A/C CYCLE SWITCH

N
J158T +
J1587-

ENG_PUR_ISC_H_2C |

—N9gA # 151 u

—NagB # 151

—Nagc # 151

—NagD # 151

—NagE # 151
405

ENC_PUR_ISC_H_24
J

1 NogA #
N9gB

H
H
[ 4

ENG_PU
104
ENG_PUR_1SC_H_ECM_FUSE!

_ISC_H_2D ENG,PVR,]SC,H,ZE
B A
754 (L]
D ENG_PWR_ISC_H_ECM_FUSE2E

\l ENG_PUR_ISC_H_S2
NGND # 1205

—NAot
I REF ENG_FAN SUBSYSTEM
I REF ENGBK SUBSYSTEM

!
;

[~ GNDE
ENG_PUR_ISC_H_2A

ENG_1SC_H_S1

HVAC SUBSYSTEN
_HTR SUBSYSTEN

L

= Ne
~Ne
~Ne
~Ne
—Ne
—NB25

ENG_ISC_H_PHD ENG_PUR_1SC | THRTL_POS_SNSR_U

THROTTLE
POSITION
SENSOR

APS SIGNAL (BLACK)

APS GROUND (WHITE)

APS SUPPLY (RED)
THROTTLE ACTIVE (GREEN)
IDLE ACTIVE (BLUE)
SUPPLY (ORANGE

NB20

CECTEy

NB29

Nia—
ENG_DASH_ISC_H_TPS

Fie

—@L 16N BUS

DN_U_1

mﬂ
4

MCH_H_PDN_DN1

—Ne
~Ne
—Ne
= Ne
~Ne
~Ne
e
[~ REF TRANS_CTR SUBSYSTEM
[ REF ENG_AID SUBSYSTEN
=N

= Ne

~Ne

~Ne

~Ne

—NB4s

[ REF TRANS_CTR SUBSYSTEM
=N
—Ne

ENGINE DISCONNECT

A

NABE —f
NABI—

NAo1
— —— ——294 # 1304
— —— ——CND # 1204

ENG_DASH_ISC_H_ED

ERUN
}REF LT_PNL SUBSYSTEN

8 RUN
=== c
’— — 0
ENC_DASH_ISGLH_S4
JREF NGB Tsuesvsm«
REF ENG_FAN SUBSYSTEN
ENC_DASH_ISOLH_S5
ENC_DASH_ISC_H_S1

REF BSC SUBSYSTEM -
MCH_H_PDN_DM32

MCH_H_ENG_CAB_ENGD A

REF TRANS_CTRL SUBSYSTEN
F BK_SVCE SUBSYSTEM

ND # 1204—
294 # 1304—
N1o—

DRIVER
POSITION
SHITCH
INTERNALS
AVAILABLE
RIVER_POS_Si_U

ENG_DASH_ISC_H_DPS

NeH

—hef2
—Neds

\ BoDY
[ het NB12— BUILDER

—Ne

ENG- 180 _H_cT "V ENG_DASH_1SC_H_ER

~ e
[~ REF DL (DATALINK) SUBSYSTEM
—Ne

e

[ REF FUEL_HTR SUBSYSTEN
[ REF ENG_AID SUBSYSTEN
— e

[ REF HVAC SUBSYSTEN
—Ne

[~ REF BK_SVCE SUBSYSTEM
I REF ENGBK SUBSYSTEM
—Ne

—Ne

[C }REF DL (DATALINK) SUBSYSTEN

THROTTLE
POSITION
SENSOR

ENG_DASH_ISC_H_RTPS RNT_THRTL_POS_SNSR_U

R
11/19/2001

Ref. Dia. G06-40751

ENG_ISC_H_ECM

543885

Fig. 7, Cummins ISC and ISL Engine Control Wiring Schematic (typical)
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Engine Wiring Schematics

ENG_PUR_ISC_H_ECM_FUSE2C

1.54
ENG_ECU_CUM_1SC B A | tne_PUR_ISC_H_ 20
BATTERY POWER | B | B [—N38A ¥ 1512
BATTERY POWER | C | C [—N3gR # 1512
BATTERY POWER | D | D (—N38C # 1512
BATTERY POWER | M | M —N38D # 1512 | |
BATTERY POWER | S | S [—N98E ¥ 1512
IGNITION PONER | A | A [—NAOS
STARTER LOCKOUT | J | J —NAG1 ENG-PUR-ISCH-2D
ENGINE FAN CONTROL | N | N = REF ENG_FAN SUBSYSTEN 104 [J]
EXHAUST BRAKE | 0 | 0 — REF ENGBK SURSYSTEM ENG_PWR_ISC_H_ECM_FUSE2D
BATTERY GROUND | E | E [—GNDA
BATTERY GROUND | F | F (—DNGR .
BATTERY GROUND | H | H —GNDC Fig. 9
BATTERY GROUND | P | P |—GNDD »
BATTERY GROUND | W | W |—GNDE
—N\ENG_PUR_TSC_H_ 24
ENG_1SC_H_S1
REF HVAC SUBSYSTEM— NIO— E | E [—N10
FUEL _HTR SUBSYSTEM Naol— ¢ | ¢ —napt—d
NAGE—| A | A [—NABS
STOP LAMP | 1| 1 - N/C
WATER-IN-FUEL Lawp | 2 | 2 | e ENG_1SC_H_PHD ENG_PWR_ISC_H_2R
DIAGNOSTIC LAMP | 3| 3 |- N/C
MAINTENANCE (ENG PROTECTION LAMPY | 4| 4 N/C
AUXILIARY OUTPUT | 5| 5 —N/C
OFF IDLE SWITCH | 25|25 [—NB2S NB25— 12 |12 |—NB25
ON IDLE SWITCH | 26|26 [—NB26 NB26— 13 [ 13 |—NB26
WATT TO START LAMP | 11| 11 N/C N10— 6 | 6 [—N10
THROTTLE POSITION INPUT SIGNAL | 30|30 NB20 NB30 1010 NB3Q——
THROTTLE RETURN | 19|19 NB19 NB19 3|9 NB19——
V THROTTLE +5VDC | 29|29 NB29 NB29 1|11 NB29——
N/C | 32[32 - N/C
CRUISE/ PTO SET/COAST INPUT | 13|13 —N/C
CRUISE & PTO ON/OFF | 14[14 1 N/C NAGS— 2 | 2 |—NABS
N/C |15 [ 15 = N/C NAB1— 1 | 1 [—NA®1
FAN CLUTCH SWITCH INPUTS | 1616 N/C ——
SWITCHED TORQUE LIMIT | 17|17 —N/C _—
ves - 18] 18 - N/C
VSS +| 8| @ [ REF TRANS_CTR SURSYSTEM ENG-DASH1SC_H_84
COLD STARTING AID RELAY 2| 21|311— REF ENG_AID SUBSYSTEM RET E%Bmugigggﬁw
XMSN SHIFT MODULATION STGNAL | 21|21 N/C ENG.DASH_TSC.H_ S5
N/C | 22]22 = N/C i
SWITCHED MAX OPERATING SPEED | 23|23 N/C
THROTTLE INTERLOCK INPUT | 24|24 N/C
SELECTED THROTTLE CONTROL SWITCH | 6| 6 - N/C
REMOTE THROTTLE ON/OFF INPUT | 45|45 (—NR4S5 NB4E— 28 | 20
CLUTCH SWITCH INPUT | 27|27 | REF TRANS_CTR SURSYSTEM
CEAR RATIO SWITCH | 28|28 - N/C
CRUISE CONTROL/PTO RESUME SWITCH| 7| T = N/C
REMOTE THROTTLE RETURN (SRTN B> | 20|20 NB20 14|14 NB2G—— Fig. 9
REMOTE THROTTLE PEDAL POSITION INPUT| 9|9 NBOY 15| 15 NROG—— 19.
REMOTE THROTTLE +5VDC (VSENSOR BY | 1010 NB1O 16|18 NB1O—— —
TACHOMETER OUT ¢LOGIC LEVEL) |12 |12 —NB12 NB12— 19|19 —NB12
REMOTE PTO ON/OFF INPUT | 46|46 —NB46 NB46— 21| 21|—NB48
IDLE & DIAGNOSTIC INCREMENT INPUT | 35|35 — N/C Ly
IDLE & DIAGNOSTIC DECREMENT INPUT | 36|36 | N/C
DIAGNOSTIC ON/OFF INPUT | 37|37 REF DL (DATALINK) SUBSYSTEM ENC_TSC.H.CI ENG-DASH_ISC_H.EBE
A/C ON/OFF SWITCH | 38|38 - N/C
N/C | 39]39 - N/C
WATER IN FUEL | 40|40 — REF FUEL_MTR SUBSYSTEN
COLD STARTING AID RELAY 1| 41|41\~ REF ENG_AID SUBSYSTEM
N/C | 42]42 =N/
A/C PRESSURE SWITCH | 43|43 — REF HVAC SURSYSTEM
N/C | 44]44 = N/C
SERVICE BRAKE SWITCH INPUT | 33|33 REF BK_SVCE SUBSYSTEM
ENGINE RRAKE ON/OFF INPUT | 24|24 — REF ENGBK SURSYSTEM
A/C CYCLE SWITCH | 47|47 N/C
G D Ref. Dia. G06-40751
Jize1 | 50 507}&@ DL (DATALINKY SURSYSTEM
11/19/2001 ENG_ISC_H_ECM f543885a
Fig. 8, Cummins ISC and ISL Engine Control Wiring Schematic (partial view)
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Engine Wiring Schematics

ENG_PWR _ISC_H_ECM_FUSE2B  ENG_PWR_ISC_H_ECM_FUSE2A
01 [ 7541 REF BSC SUBSYSTEN — — ——
ENC_PWR_ISC_H_28 ENC_PUR_ISC_H_24 #\M\M\‘F{
— N9ZA H 1512 ! 2
N9SB # 1512 BATTERY
NOgC # 1512 Nog
NOgD # 1512 ENG_PWR_ISC_H_S1
NOSE # 1512
ENG_PUR_ISC_H_2E
754 [R]]
ENG_PUR_ISC_H_ECM_FUSE2E
. ENG_PUR_ISC_H_S2
Fig. 8 E NGND # 1205 NGND # 1265 —
-
N10
THRTL_POS_SNSR _U
THROTTLE
NB30 A A | APS SIGNAL (BLACK) POSITION
NB19 B| B | APS GROUND CWHITE) SENSOR
NB29 C| €| APS SUPPLY (RED)
NB2E— D | D | THROTTLE ACTIVE ¢GREEN)
NB26— E | E | IDLE ACTIVE (BLUE)
—————N10—| F | F | SUPPLY ¢ORANGE)
il
ENC_DASH_ISC_H_TPS EIGN—& IGN BUS
MCH_H_PDM_DM14 Y S
ENGINE DISCONNECT
) NAGS A E10N — OND BUS —&2
Fig. 8 NG B RN ERUN—| D gs
—_— |~ —— ——29A # 1304 - N/C —
-
T 1 SN0 4 1204 0 FREF LT_PNL SUBSYSTEM oLy 6
ENG_DASH_ISC_H_ED MCH_H_ENG_CAB_ENGD REF BSC SUBSYSTEM - F —
MCH_H_PDN_DN32 RLY T
REF TRANS_CTRL SUBSYSTEM PON_U_3
REF BK_SVCE SUBSYSTEM ORIVER
ENG_DASH_ISC_H_S1 M1 PosiTion
GND # 1204— D | gp7ion
294 # 1304— €
N10— B | INTERNALS
NB45— A | NOT
L | AVAILABLE
ENC_DASH_ISC-H_DPS  goueosocei |
ENG_DASH_ISC_H_S6 [
ENG_DASH_16C_H_63 ugég é [
ENG_DASH_1SC_H_S2
NB10 c 20Dy
NB12— D
\eae ¢ BUILDER
Pl
ENG_DASH_ISC_M_BB
NR2O A < ve REMOTE
NBGS g |l ono THROTTLE
POSITION
NR1O € |o—{SIBNAL | ‘Fhison
ENG_DASH_ISC_H_RTPS RMT_THRTL_POS_SNSR_U
11/19/2001 Ref. Dia. G06-40751  543885h

Fig. 9, Cummins ISC and ISL Engine Control Wiring Schematic (partial view)
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Engine Wiring Schematics

| Fig. 11

ECH SUPPLY
‘ ECH SUPPLY
‘ ECH SUPPLY
ECH SUPPLY ¢+
H ECH SUPPLY (+)
MAINTENANCE LAMP

CLUTCH

H SERVICE BRAKE
ECH SUPPLY

ECH SUPPLY

H ECH SUPPLY
ECH SUPPLY

H ECH SUPPLY

&)
)
)

SHITCH
SWITCH
RETURN
RETURN
RETURN
RETURN
RETURN
N/C
FAN ACCESSORY SWITCH
H e
SET/RESUNE SWITCH (SET)

OFF IDLE SYITCH

H ON IDLE SHITCH
DASHBOARD RETURN 1

CAB ACCELERATOR POSITION

H ACCELERATOR SUPPLY RETURN
ACCELERATOR SUPPLY

ACCELERATOR COVERNOR SWITCH

H CC/PTO SHITCH
KEYSYITCH
H ENGINE BRAKE 18X1/ISM{
SET/RESUME SWITCH (RESUNME)

ILE SHUTDOWN RELAY

H ve
ENCINE BRAKE ISK3

ENGINE BRAKE 18X2/1SM2

H RENOTE RETURN
WARNING LANP
4B RETURN

H J158T DATALINK (-)
J158T DATALINK ()
H REMOTE ACCELERATOR SWITCH
1939 DATALINK ()

1929 DATALINK SHIELD
H STOP LaNP
e

-CCELERATOR INTERLOCK SWITCH

H RENOTE ACCELERATOR POSITION
TACHOME TER

RENOTE PTO SWITCH

H DASHBOARD RETURN 2
NAX ENGINE SPEED SHITCH
H DIAGNOSTICS SKITCH
J1929 DATALING (+)

H STARTER LOCKOUT RELAY
MAGNETIC PICKUP VSS (-)

CODLANT LEVEL RETURN

H AC PRESS RETLRN
AC PRESS SH

FAN 1 ON/OFF

H COOLANT LEVEL SUPPLY (+)
COOLANT NOT DETECTED

H COOLANT DETECTED

H ENGINE BRAKE RELAY
H ENGINE BRAKE RELAY RETURN

H ENG_ECU_CUN_ISH
L — — —
11/19/2001

_—— - G —_—— - — — — — — — — — — — — — — — — o
H ENC_PUR_ISH_H_1 N F I g . 1 2
T [Negh # 1512 Nogd i 1512— A| A |-hosh 4 151 “ENG’PVQ’]SM’H'S4 N A 1204 ‘
g [-Nagg 4 1512 N9gB  1512— B| B [-NagB # 151 % } N E@ REF BSC SUBSYSTEN H
17 —NggC # 1512 Nose & 1512 ¢ | ¢ [hasc 4 ts1o——————1 ENG_PUR_ISH_H_ECN_FUSEA
19 [—NogD # 1512 NeaD & {512 D | D Mg & f512— ———y ENG-PUR-ISHH-FA BATTERY
28 [NOSE H 1512 NGSE # 1512— E | E [—N9SE # 150 H N @zm H
5 N N | ENG_PUR _ISM_H_85 L——————Ngg A
5> her TRANS.CTR SUBSYSTEN ENG_ ISH_H_PUA NC_PUR_ISH_H_PUA PR 1o 1t p] ENG_PUR_ISH__ECH_FuSER
1 [—REF BK_SVCE SUBSYSTEM — “ENGipuRilgMiHrgZ S ‘
29 (—NeN NCNL A | A [—NcNDA
30 NN NGNDB— B | B {—N T NCND #1205 NEND # 1205 H
39 1NN NGNDC— € | € {—NeN
40 1NN NGNDD— D | D {—NGN I $—how 1005 NEND # 1205
b —fssgng NGNDE—{ E | E Eh%gﬁﬂé P ENG_PUR_ IS _H_S3 THRTL_POS_SNGR_U ‘
15 —=N/C ENG ISH-H-PUB R NG, DASH_ISN_H_S7 — Al A |aPs SICNAL (BLACK) ;ﬁ‘;@ﬂg,ﬁ
12 e oEi TRANG.CTRL SUBSYSTEN NB49 B| B | 4PS GROUND CWHITE) SENSOR ‘
14 —N/C T | EK,SVEE SUBRSYSTEM Ne4g C| C[APS SUPPLY (RED)
3 (-Neo v 3] 1}-neo 1 NB03— D | D | THROTTLE ACTIVE CGREEN)
13 [—NB1 NB13— 5| 5 —NB1 H NB12 E| E [ IDLE ACTIVE (BLUE) H
10 (—NB! Neto— 25 | 25 |- Ne 10— NB10—| F | F | SUPPLY ¢ORANGE) ﬁ
j; r{Eﬂ r{847 1; 1; r{Eﬁ ENG_DASH_ISH_H_TPS ]GNﬂ — 16N BUS H
4 N N 7017 Ne L rNEnmml;As;HIs]r;;quf; MCH_H_PDN_DN14 IR}
gg ::s;g “ S ENCINE DISCONNECT ‘
8 [N Neas— 12 12 N A eIy ono sus —£2
22 [—REF ENGBK SUBSYSTEN ——NA20 & 1602—{ 19| 19 |- NA20 # 1602 —} NA20 # 1602 B —ERUN RUN = H
24 —N/C —_— — 294 # 1204 [ N/C—
5 [N/ — —OND H 1204 D }REF LT_PNL SUBSYSTEM RLY 6 [0
b ::zjg ENG,DASH,]SM,H,S4 ENG_DASH_ISN_H_ED NCH_H_ENG_CAB_ENGD REF BSC SUBSYSTEN - { F) | — ‘
fg "Njg ENG_DASH_1 5 DRIVER o ‘
POSITION
19 [REF DL (DATALINK) SUBSYSTEN i ND H 1204 ayrTen H
21 [ThRer DL CDATALING SUBSYSTEN U #1304
26— N B | nvERNALe
43 —Ned N 2| 13 it Ne43 o] H
3 7}EEF DL ¢DATALINK) SUBSYSTEM H ENG_DASH_ISM_H_DPS AVIILABLE
6 |— - DASH-ISH-A RIVER_POS_SH-U
¢ Cue I I
45 [N/C NB4 A
42 —N/C e NR49, c
21 (-Neat NB2t— 10 10 (g2t } FI6-DASH. ISH.H.58 N2t 8 | ooy |
1 Net Nefi— 4| 4 (hett Net1— 0 [ B0 Der
4 N NB34— 16 | 16 [— N NB34— £
5 N ! R | ENG_ASH_ISN_H_ST ! i H
jl :N/C ENG_ISM_H_C J\FJ\"ENG,DASH,ISM,H,E T ENG_DASH_ISM_H_BR
e [CFREF DL COATALING SUBSYSTEN ‘
ENG_ISH_H_ECH H ‘
NA20 # 1602 H H
R TRINS R SUBSISTEN ENC_DASH_ISH_H_RTPS RNT_THRTL_POS_SNSR_U
} REF HVAC SUBSYSTEN H H
REF ENG_FAN SUBSYSTEN H ‘
}REF ENG_IND SUBSYSTEN
ENG_ISM_H_ECA H H
ENGBK SUBSYSTEN H H
ENGBK SUBSYSTEN H H
H Ref. Dia. G06-40750 H
—_—— = = = = = = = = = = = e e e = = = = = = = = = = — _ = —J

Fig. 10, Cummins ISM Engine Control Wiring Schematic (typical)
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Wiring

Engine Wiring Schematics

11/19/2001

ECM SUPPLY ¢+

ECM SUPPLY (+>

ECM SUPPLY (->

ECM SUPPLY (4

ECM SUPPLY (4
MAINTENANCE LAMP

CLUTCH SWITCH

SERVICE BRAKE SWITCH

ECM SUPPLY RETURN

ECM SUPPLY RETURN

ECM SUPPLY RETURN

ECM SUPPLY RETURN

ECM SUPPLY RETURN

N/C

FAN ACCESSORY SWITCH

N/C

SET/RESUME SWITCH (SET)
OFF IDLE SWITCH

ON IDLE SWITCH

DASHBOARD RETURN 1

CAB ACCELERATOR POSITION
ACCELERATOR SUPPLY RETURN
ACCELERATOR SUPPLY
ACCELERATOR GOVERNOR SWITCH
CC/PTO SWITCH

KEYSWITCH

ENGINE BRAKE I1SX1/1SM1
SET/RESUME SWITCH (RESUME)
IDLE SHUTDOWN RELAY

N/C

ENGINE BRAKE 1SX3

ENGINE BRAKE 1SX2/ISM2
REMOTE RETURN

WARNING LAMP

CAB RETURN

J1587 DATALINK (->

JI58T DATALINK (+)

REMOTE ACCELERATOR SWITCH
J1939 DATALINK (=)

J1939 DATALINK SHIELD
STOP LAMP

N/C

-CCELERATOR INTERLOCK SWITCH
REMOTE ACCELERATOR POSITION
TACHOME TER

REMOTE PTO SWITCH
DASHBOARD RETURN 2

MAX ENGINE SPEED SWITCH
DIAGNOSTICS SWITCH

J1939 DATALINK ¢+

STARTER LOCKOUT RELAY
MAGNETIC PICKUP VSS (-)
COOLANT LEVEL RETURN

AC PRESS RETURN

AC PRESS SY

FAN 1 ON/OFF

COOLANT LEVEL SUPPLY (+4)
COOLANT NOT DETECTED
COOLANT DETECTED

ENGINE BRAKE RELAY
ENGINE BRAKE RELAY RETURN

T 7 F-NgA # 1512 N9gA H 1512— A | A [—N9gA # 1512——
2| 8 [—N3gR # 1512 N9%R H 1512— B| B N8B # 1512——
1T| 17 [=N9SC # 1512 N9SC # 1512—f C| C[—N9gC # 1512——
19 18 [—N9I2D # 1512 N3ZD # 1512— D | D —N98D # 1512——
29| 28 (—NISE # 1512 N9SE # 1512— E | E —N9SE # 1512——
5|5 N/C
51 5 LREF TRANS.CTR SUBSYSTEM ENG_ISM_H_PUA ENG_PUR _TSM_H_PUA
T| 1 |REF BK_SVCE SUBSYSTEM
29| 29 —NGNDA NGNDA— A | A [—NGNDA .
20| 30 —NONDB NONDB—| B | B [—NDNGR Fig. 12
291 39 (—NGNDC NGNDC— € | € —NGNDC E—
40| 40 (—NGNDD NGNDD— D | D —NGNDD
50| 50 (—NGNDE NGNDE— £ | £ [—NGNDE———
;15 ;15 :E;E ENG. ISM_H_P LB ENG_PWR_ISM_H_PUB
I I NG_DASH_ISM_H_8T
12l e REF TRANS_CTRL SUBSYSTEM
313 Cheos weoa—! 2| 3 g0z REF BK_SVCE SUBSYSTEM
12] 13 [—NB13 NB13— 5 | 5 [—NR13—————
18] 10 [—NB10 NB10— 25| 25 | —NB10
47| 41 NB4T NBAT 15115 NB4T—
491 49 NB49 NB49 19118 NB49—
49| 48 NB4g NB42 1TIT NB4g —
25| 25 —N/C
23] 23 N/
38| 38 —NB3g NB3g— 12| 2o f———
22| 22 {—REF ENGBK SUBSYSTEM NA20 # 1682— 19|19 |—NA2G # 1602 —
24| 24 FN/C _
25| 35 —N/C _
gg gg :u;g ENG,DASH,ISM,H,M
L REF ENGBK SUBSYSTEN
g; 29; 7'5% ENGBK SUBSYSTEN -JREF ENG_FAN SUBSYSTEN
el e B ENG_DASH_ISM_H_85
19| 19 [—REF DL (DATALINK) SUBSYSTEN
27] 27 =
56| 5 7}2@ DL (DATALINKY SUBSYSTEM
43| 43 —NB43 NB42— 12| 13
37| 37
% | 2 [ }REF DL (DATALINK) SUBSYSTEM
ol 6 N/C
45| 45 N/C
420 42 FN/C
21| 21 [—NB21 NB21— 10 | 10 [—NB21 Fig. 12
M) 11 —NB 1 NB11— 4| 4 NR11
24| 34 (—NB34 NB34— 16| 16 —NR34 —
9| 9 —NBOY NBBY— 21| 21 —NROg———
jjl jjl :N/C ENG,]SM,H,CIJ\FJ\'JENG,DASH,ISM,H,EBC
4| 4 7}2@ DL (DATALINKY SUBSYSTEM
ENG_ISM_H_ECN
2011 20 —NA20 # 1602
%2 22— REF TRANS_CTR SUBSYSTEM
9119
18118 } REF HVAC SUBSYSTEM
17117
12 |12 |~ REF ENG_FAN SUBSYSTEM
T
8le6 }REF ENG_IND SUBSYSTENM
515
ENG_TSM_H_ECA
1|—REF ENGBK SUBSYSTEN
2 |—REF ENGBK SUBSYSTEM

ENG_ECU_CUM_ISM

Ref. Dia. G06—40750
f543886a

Fig. 11, Cummins ISM Engine Control Wiring Schematic (partial view)
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Engine Wiring Schematics

ENG_PUR_ISM_H_S1

N9g

ENG_PUR _1SM_H_S4 T ; A
I ugg p L 2 REF BSC SUBSYSTEM \M\‘\Mk
I | ENG_PUR_ISM_H_ECM_FUSEA 2
ENG_PUR_ISM_H_FA RBATTERY
s Neg— B 5120
ENG_PUR_ISM_H. 5L pNgg—f 4

ENG_PUR_ISH L FE ENG_PUR_ISM_H_ECM_FUSEB

ENG_PUR_ISM_H_S2

:NGND # 1205 NGND # 1205

Fig_ 11 ENGND #1205 NGND # 1205
ENG_PUR_ISM_H_83

P THRTL _POS_SNSR_U
NB47 A A|APS SIGNAL (RLACK) EEE?HEE
NB49 B| B | APS GROUND CWHITE) SENSOR
NB48 C| C|APS SUPPLY (RED)
NBG3— D | D | THROTTLE ACTIVE (GREEN)
NB13— E | E | IDLE ACTIVE (BLUE) =
NB1O— F | F | SUPPLY (ORANGE) F“
ENG_DASH_ISN_H_TPS ElCN G; — IoN Bus
EA&,@D[BSAHS,HISIH,HSZ MCH_H_PDN_DM14 ¥ Ly
-UAsT AT ENGINE DISCONNECT
£
NR28 A —EION OND RUS
NA2O # 1602 B [—ERUN ERUN— D
- | — ——294 & 1204 - N/C—
1T OND # 1204 5 FREF LT_PNL SUBSYSTEN oLy 6 ng
ENG_DASH_ISM_H_ED MCH_H_ENG_CAB_ENGD REF BSC SUBSYSTEN - F —
MCH_H_PDM_DM32 ROV T
PDN_U_3
. DRIVER
Fig. 11 POSITION
GND # 1204— D | g 77eH
- 294 # 1304— €
NBOS— B | INTERNALS
NB43— A | NOT
AVAILABLE
ENC_DASH_ISM_H_DPS  femvensoar |
NR48 A
49 c
ENG_DASH_1SM_H_S6 NNBN 8
net1— o ([ 200Y
BUILDER
NR24—| E
NROS—| F
ENG_DASH_ISM_H_S7
ENG_DASH_ISM_H_RR
- REMOTE
hsse 4 i THROTTLE
NB2f B | ea—) CND POSITION
NB49 C | e SIONAL | “Faom Ref. Dia. G06-40750
ENG_DASH_ISM_H_RTPS RMT_THRTL _POS_SNSR_U
11/19/2001 f543886b
Fig. 12, Cummins ISM Engine Control Wiring Schematic (partial view)
ENG_ECU_CAT
QUTPUT 5 M 0937 # 2202 ———————C927 # 2202— A | A
CNeclo oM 14 w2zm— e e
ENG_C18_H_FS ENG_SOLND_VLV
149 & 22@2149 ¥ 2202 149 # 2202— A
ENG_C10_H_C1 ENG_DASH_C10_H_EBC REF LT_PNL susYSTEN{ E
ENG_DASH_CTO_H_EF  ENG_FAN
Ref. Dia. G06-40256
11/19/2001 543887

Fig. 13, Caterpillar C10/C12 Engine Fan Control Wiring Schematic (typical)

Condor Workshop Manual, Supplement 3, December 2001 150/13
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Engine Wiring Schematics

-REF ENG_CTRL SUBSYSTEM
REF HVAC SURSYSTEM
ACCEL PEDAL SNSR/SW SNSR COM| 5| 5 —CT95 # 1506 — — —— —— C795 H 1506
ENG_C10 _H_S1
LCL_MODULE
C795 # 1506 — B |B | GND
ENG COOLANT LEVEL LOW|54|54-—C984 # 1420 0984 # 1420 — A | A | LOW
ENG COOLANT LVL NORMAL| 49| 49—C9823 # 1420 0983 H 1420— D | D | NORM
4EV| 2| 2 879 # 1420 0879 # 1420— C | C | 4BV
ENG_ECU_CAT ENG_C10 _H_ECM ENG_C10_H_LCL
£0T_PROBE
CHAS _H_S2
| B [—CNDE1 # 1208——————GNDE1 # 1206— B CNDE1 # 12U€4tGNDE #1206 — — —— REF DIM
E@;« A =35 # 1410 ————— 35 # 1410— A NC EEE ELIJEL o CHAS _H_ACD AMA_GND_H_AGD
ENG_C10_H_E0T ENG_C10_H_DCD CHAS _H_ENG_CHAS_ETD - .
Ref. Dia. G06-40258
11/19/2001 543888

Fig. 14, Caterpillar C10/C12 Engine Indicator Wiring Schematic
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54.00

Transmission Wiring
Schematics

Transmission Wiring Schematics

For the Allison HD transmission schematics, see
Fig. 1, Fig. 2, Fig. 3, Fig. 4, Fig. 5, Fig. 6, and
Fig. 7.

For the Allison MD transmission schematics, see

Fig. 8, Fig. 9, Fig. 10, Fig. 11, Fig. 12, Fig. 13, and
Fig. 14.

T T
H H A| REF SHEET 2 H
FI 2 B| REF SHEET 2
H . P10 SHITCH C| REF SHEET 2 H
D{—2664 # 1204
£[—266C 4 1204
H TRANS_AL1_ND_DASH_H_PT0 H
H “TUCONN TRANS_CHAS_CAB_H_J2 H
H AD,J S0+ | 1] 1 |-Et02 # 10 102 4 1803 — 1 [ 1 102 4 130 H 1
BLE SOL+ |2 |2 [-Ef2f # 180 121 4 1202 2 |2 121 4 120 H
H F-SoL+ |2 |2 (-Efo7 # fe0 107 4 1203 4 [ 4 107 ¥ 1803 — 4
A-SOL- [ 4| 4 {—Ef20 # 120 120 4 1803 T[T 120 4 180 7
C-SO0L- |5 | 5 (—Ef03 # 180 103 4 1803 2 [ 2 103 4 1803 — 2
H £-S0L- |6 | 6 [—Ef29 # 180 129 4 1803~ 11| 11 129 4 180 ‘} 1
= -SOL- [ 7| 7 (—Ef04 # 180 104 4 1203 2 [ 2 104 4 120 3
= wefe e | Ne L—2ccn 4 1s04— 2822 2664 # 1 i 22
H & SNSR PUR |9 [ 9 [—Ef24 # 1803 — £124 4 1202 9 | 9 124 4 1803 — 9
e THROTILE POSN SNSR (18 10| NC
H = RTOR NOD ROST |11 | 11| NC 266C # 1804— 6 | € 266C # 1 i 3
= €3 PRESS |12 [12 (~E162 # 1202 €162 4 1203 22|22 162 4 1803—i 22
2 TRANS 1D {12 |12 [-E195 # 1203 £195 4 1203 29(29 195 4 120 29
H = €6 S0L+ |17 |17 €130 # 1203 €130 4 1803 12 12 120 4 130 H 2
= W [1e 12| Ne Ne |3t |2t Ne | 2t
— HN SOL SPLY |19 [19 [—ET16 4 1205 £116 4 19052424 116 4 1805 — 24
H = B-SOL- [20 |20 (—Ef28 # 1203 £f2g 4 1203 10|10 128 ¥ 1802— 1o
S D-SOL- [2f | 21 {—Efai # fe02 £fat 4 1031212 131 4 120 1
3 F-S0L- |22 |22{—E10 # 1202 £f10 4 19035 [ 5 110 4 1803 —y 5
H o H-SOL LOW |23 |22 (—E127 # 105 €127 4 1305 25| 25 127 4 1805— 2
N-SOL- [24|24|—Ef0i # 105 £101 4 190523 |22 101 4 1805 2
H ANALOG GND |25 |25 [~E135 # 1205 €135 4 1205 14|14 [
OIL LVL (26|26 [-E165 # 1202 £165 4 1803 27|27 165 4 180 21
Sup THP IN |27 |27 (—E147 # fe02 £147 4 1203 1212 147 4 120 18
H RTOR THP IN |28 |22 [—E132 # 1205 €138 4 1205 26|26 132 4 1905 H 2%
W (29 |29| Ne N (3020 —— Ne | 20
ENG SPD SNSR+ |14 |14 £141 4 1406 |1 f—E141 4 1406 1
H BN <0 shse- |30 | 30— mo # a0 21| 21 PO o 14ms:H><>C 21
T-SPD SNSR+ |15 | 15 €149 4 1202 20|20 [ 20
H 1900 siee- (31|31 [0 # 180X |e %m
0P SPD SNGR+ |16 | 16 €129 4 1203 1515 15
op P stse- |32 |22 g v 1stD<>C\1/9L 19 O] J/SL
H TRANS ECU TRANS_AL1-ND_DASH_H_ECUT ﬂ
TRANS_AL1_ND_DASH_H_TB TRANS-CHAS-BAB _H_.J34
I
H A ——-
H H CAB_CND_STUD
HIF———CND5 # 1204
H H TRANS CRAS_CB I ed !
TRANS_CHAS_CAB_H_0PT2J
I H -
SP03
H u
TRANS_CHAS_CAB_H_OPT1J
L
09/12/2001

A[—CND #1204 OND # 1204 H
TRANS_ALI_MD_H_FGS [ 2664 H 1804 P10
266C 4 104

TRANS_ALI_HD_H_PTD H

TRANS_ALI_HD H

1 E102 # 180 102 4 1903 —{ A | A | A,D,J SOL+ H
8 |-Ef21 4 130 121 4 1202— W | H | BLE SOL+ H
4 |-E107 # 180 107 4 1903 —{ E | E | F- SOL+
71-£120 # 120 120 4 1803~ € | G | A-SOL-
2 102 # 120 103 4 1903 —{ B | B | C-SOL- H
1[-Ef29 # 120 129 4 1903~ K | K | E-SOL-
3 104 4 120 104 4 1903~ C | € | G-SOL-
292664 4 1204 o H
9 [-E124 4 1202 {—E124 4 1202—{ D | D | SNSR PUR )

2 I
6 {2660 # 1204 S
22 [-E162 4 1203 £162 4 1803 X | X | C3 PRESS I
29|-E19s 4 102 £195 # 1803— Y | ¥ | TRANS ID o H
12 E130 # 1803 £130 4 1803— L | L | C,G SOL+ “
| N o
24| Ne = H
10 —£122 # 1202 €128 4 1203— J | J | B-SOL =
13130 4 1202 €121 4 1903 —{ M | M | D-SOL @ H
5 Ci10 4 1202 £410 4 1903 —{ F | F | F-soL @
2] Ne =
23| Ne ] H
141-£135 4 1205 £135 # 1205— N | N | ANALOC GND =
27165 4 102 £165 # 1803— Y | Y | OIL LVL o
19 —£147 4 1202 €147 4 1303— P | P | SUNP THP IN H
2] Ne
20| NC H
1 £141 4 1406
200 g 1406 H
20 £149 # 1803 NC| V|V | T-SPD Shses
16 O e 1ap 1903 T-SPD SNSR-
15 €129 4 102
19 [0 1% 1903 H
Y Rans a1 K0 W38

ENGINE SPEED SENSOR H

OUTPUT SPEED SENSOR H

OUTPUT SPEED SENSOR H
BB

i la TRANS_ALI_HD_H_0SS
TRANS_CHAS_CAB_H_OPT2

Ref. Dia. G06-41445-1 |

543907

Fig. 1, Allison HD Transmission Schematics, 1 of 7 (typical)
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54.00 Wiring

Transmission Wiring Schematics

A| REF SHEET 2
B| REF SHEET 2
PTO SUITCH C| REF SHEET 2
DI—2664 & 1804
E|—266C & 1804
L
TRANS_ALT_MD_DASH_H_PTO
T CONN TRANS_CHAS_CAR_H_J2
AD,J SOL+ |1 | 1 —E102 # 1203 E102 # 1203— 1| 1 E102 # 1803——
B,E SOL+ |2 | 2 (—E121 # 1802 E121 4 1802— 2| 8 E121 # 18023——
F- SOL+ |3 | 3 —E107 # 1803 E10T # 1803— 4| 4 E107 # 1803——
A-SOL- |4 | 4 —E120 # 1803 E120 # 1803— T | 7 E120 # 1803——
C-S0L- |5 | 5 —E103 # 1803 E103 # 1803— 2| 2 E103 # 1803——
E-SOL- |6 | 6 —E129 # 1203 E129 # 1202— 11| 11 E129 B 1803——
_ G-SOL- | 7 | 7T —E104 # 1203 E104 # 1202— 3 | 3 E104 # 1203——
’T‘ N/C |8 |8 NC ———26BA # 1804— 28|28 266A H 1804——
o SNSR PUR |9 | 9 —E124 # 1803— E124 4 1203— 9| 9 E124 # 1803——
E THROTTLE POSN SNSR |10 [10| NC
= RTDR MOD RQST |11] 1] NC 266C # 1804— 6 | 6 ——————266C # 1804——
o~ C3 PRESS |12 |12 —E162 # 1803———E162 # 1803— 22|22 ——E162 # 1803——
= TRANS ID |13 |13 —E195 # 1803————E195 # 1803— 29|29 ———E195 # 1803——
§ C,G SOL+ |17 |17 —E120 # 18023——————E120 # 18023— 12|12 E120 B 1203——
— N/C |18 |18 ] NC NC | 31] 31
— H,N SOL SPLY {19 [19 —E116 # 1805———— E116 # 1805— 24|24 E116 # 18056—— F|g 3
—= B-SOL- |20 [20 —E128 # 1803————FE128 # 1803— 10|10 E128 # 1803—— -
- D-SOL- |21 |21 —E131 # 1803————E1231 # 18023 — 12|12 E121 # 18023——
o F-SOL- |22 |22 —E110 # 1803————  E110 # 1803— 5 | 5 E110 # 1803——
= H-SOL LOW |23 |23 —E127 # 1805————FE127 # 1805— 25|25 E127 # 1805——
N-SOL- |24 |24 —E101 # 1805—————E101 # 1205— 22|23 E101 4 1805——
ANALOG GND |25 |25 —E135 # 1805————E135 # 1805— 14|14
OIL LVL |26|26 —E165 # 1803————E165 # 1802— 27|27 E165 # 1803——
SUMP TNP IN |27 |27 —E147 # 1803————————E147 # 1802— 18|18 E147 # 1803——
RTDR TMP IN |28 |28 —E138 # 1805————FE138 # 1805— 26|26 E138 H# 1805——
N/C |29 |29] NC NC | 30|30
ENG SPD SNSR+ |14 |14 E141 # 1406 17117 E141 # 1406——
ENG SPD SNSR- |20 | 20 E150 # 1406 21121 E150 B 1406——
T-SPD SNSR+ |15 |15 E149 # 1202 20| 20 E149 # 1803——
T-SPD SNSR- |21 |21 KEV‘O # 1803:><>C 1616 E140 # 1803——
0P SPD SNSR+ |16 |16 E129 # 1202 1518 E129 # 1803——
0P SPD SNSR- |32 |32 DO:EV@ # 18033% 19119 E142 # 1803——
TRANS_ECU TRANS_ALI_MD_DASH_H_ECUT %“/L
TRANS_ALI_MD_DASH_H_TR Flg 3
¢ Ref. Dia. G06-41445-1
11/20/2001 f543907a

Fig. 2, Allison HD Transmission Schematics, 2 of 7 (typical)
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Transmission Wiring Schematics

.
AlF—cho #1204 OND # 1204 ¢
TRANS_ALI_HD_H_FGS 266A H 1804— B P10
266C # 1204— A
TRANS_ALT_HD_H_PTD
TRANS_ALT_HD
1] 1—E102 # 1203 £102 # 1803— A | A | A,D,J SOL+
3|8 E121 # 1803 E121 # 1803— H | H | B,E soL+
4| 4 E107 4 1802 E107 # 1902— E | E | F- SOL+
7|7 HE120 # 1803 120 # 1803— G | G | A-SOL-
2| 2 E102 # 1802 £102 # 1802— B | R | C-90L-
1111 E129 4 1902 E129 # 1803— K | K | E-S0L-
3| 2 E104 # 1802 £104 # 1803— C | C | G-SOL-
29|28 —266A # 1804 -
9|9 124 # 1803 124 # 1803— D | D | SNSR PUR =
=
6| 6 [-266C # 1904 [S)
Fig. 2 —]22[22Fe2 ¢ 1202 E162 # 1902— X | X | 2 PRESS e
19. 29| 29|—E195 # 1202 E195 # 1802— VW | W | TRANS 1D o
~-—— 12|12 -F130 4 1902 £130 # 1803— L | L | C,G soOL+ =
Ne | 31| 31| Ne W
24| 24| NC =
10 [10 —E128 # 1803 £129 # 1803— J | J | B-SOL- o
13 [13 E131 # 1203 131 # 1803— M| M| D-SOL- I
5|5 ET0 # 1902 E110 # 1802— F | F | F-SOL- )
25| 25| NC =
23|23| NC 2
NC | 14|14 [—E135 # 1205 135 # 1805— N | N | ANALOG GND =
27|27(—E165 # 1803 £165 # 1803— Y [ Y | 01U LVL o
18 [18 E147 # 18023 £147 & 1803— P | P | SUNP TMP IN
26|28| NC
NC | 20(20| NC
17 (17 £141 4 1408
R 2121 X s #1406
20|20 149 K 1203 NC| V| V| T-SPD SNSR+
X% |16 K e 14n #1903 NC j% U| T-SPD SNSR-
15 [ 15 £139 K 1803——
Mﬂﬁmwg #1803 TRANS_ALI_HD_H_TC
TRANS_CHAS_CAR_H_J3A TRANS ALI-HDH_J38 ==
s | ENGINE SPEED SENSOR
? TRANS_ALT_HD_H_ESS
Fig. 2
9 é é ™7 | ouTPuT SPEED SENSOR
TRANS_ALT_HD_H_0SS
S g oND.sTUD & [ o 2770 | outpur speen sensor
1l GNDS # 1204—B | B TRANS_ALT_HD_H_0SS
¢ pat—A |4
TRANS_CHAS_CAR_H_S4
TRANS_CHAS_CAB _H_OPT2J TRANS_CHAS_CAB_H_0PT2
SPOI— A | A )
SPa2— C | C Ref. Dia. G06-41445-1
sPo2— R | B
09/12/2001 TRANS_CHAS_CAR_H_OPT1J TRANS_CHAS_CAR_H_OPT! £543907b
Fig. 3, Allison HD Transmission Schematics, 3 of 7 (typical)
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54.00

Wiring

Transmission Wiring Schematics

P — — — — — — — — = — — — = — = — = — = = = = = === === == === =7
H OOKXRXX v conw H H
P 0P-4 |18]18 |-E125 # 1805 125 4 1805—C REF BODYBUILDER
H P oP-2 | 3|3 —E132 # 130 122 4 1803—E REF BODYBUILDER H BATT BU H
P OP-1 | 2|2 [—ENM4 # 180 114 4 1302—8 REF BODYBUILDER
GP 0P-5 |19[19 |—E105 # 130 105 H 18034 REF BODYBUILDER E113 H 1803 B [——
H P IP-3 [ 1213 —E118 4 130 112 4 1303—{D REF BODYBUILDER H REF LTEXT — A ———1 H
P IP-g | 30|30 —E11T 4 10 17 4 1303—C REF BODYBUILDER
H E161B—(F REF BODYBUILDER H H@: ne H
TRANS_AL1_MD_DASH_H_BB R
‘ RLY 1—
\ o) u
H £122 4 1303 € ge
P 0P-3 |22[22|—E112 # 180 12 4 1803— A £123X 123X F
H P 1P-2 | 1212 —E152 # 180 152 4 1803— B H NCH_HNSP H
DIGITAL GND | 31] 31 |—E161 # 180 14— C | PTO SWITCH -
TRANS_AL1_MD_DASH_H_S2 REF SHEET 1 | D H
H REF SHEET 1 | E H
ne | T[T Ne
H oher puR | 8| 8 N TRANS_AL1_ND_DASH_H_PTO H H
i 5 ENG WTR THP | 9| 9 [ NC . REF BSC —{ H
— THROTTLE POSN SNSR | 1010 | NC
| & o 1p-1 | 11| 11] Ne TRANS_ALT_ND DAsH__sB1 | SRR BRAKE || HCH-H-PON.DHa1 |
o
H = P 1P-7 | 29|29 —E137 # 180 17 4 1803— A H TR H
o o 10-10 | 14]14] ne TRANS_AL1_ND_DASH_H_SB2
= NCH_H_S24
I £ e |15 15 | Ne H ey mzﬁ |
— BATT POS | 1| 1 |-E1364 £1364— A | A|REF ABS NCH_H_LE
H = BATT POS |16 16 |-E136C £136C— B | B | REF ABS H TCHTEAR H
S BATT OND | 17|17 |-E1434 £1434— C | C|REF ABS
= BAT OND | 22|32 |-E143C £143¢— D | D | REF ABS ]
o - _
H TRANS_AL1_ND_DASH_H_TPD ABS_CHAS_FUD_H_TP ™ w1 AXLECTRL — H
H REVERSE SIC | 4| 4 [—E113 # 120 13 4 1302 £112 4 1803 NCH-H-PON.DH13 AXLE_CTRL — H
NEUT SIC | 6 | 6 [—E123 # 130 1224 £123 #1803 AXLE_CTRL —
H TRANS_AL1_MD_DASH_H_S3 REF SHEET 2 4 H
6P OP-g | 5|5 —Ef6T E167 ﬁ
1464 £146 # 1803 E146 4 1903—| © [ 1 —IoN BUS
| REF SHEET 3 Hon_HPoH D11V e H
TRANS_AL1_ND_DASH_H_TRD NCH_H_TRD PON-U-
H N/e | 21f 21| Ne £1238 B [N H
H NPH SIG B-12Y [20(20 (—E1ST 4 141 157 4 1419 A [—Co08 #1419 cs08 # 1419 15—-C208 # 1419 cs08 # 1419 H
ANALOG Grjg gf‘ gf‘ sg TRANS_ALT_ND_DASH_H_TSD ENG_DASH_C10_H_TSD [ tesT# 0 11[cs9T ¥ 1420 £os7 # 1420
‘ e |52]58 | ne TRANSALLND_DASH .86 ENC_DASH_C10_H_EBC ENG_C10_H_CT ENG_C10_H_ECH Y ENG_ECU_CAT ‘
‘ 16N S1C | 2626 [—E148 # 120 — B— B REF ENGBK ‘
P Ip-11 | 28|28 | NC TRANS_ALI_MD_DASH_H_S REF SHEET 2 | 4 REF ENGBK cao7 # 14202
H P IP-5; ABS |27|27|Ef54 4 10 1548 — ¢ REF ENGBK NG DASHClo o1 N H
TRANS_ECU TRANS_AL1_MD_DASH_H_ECUY TRANS_AL1_MD_DASH_H_EBD REF ENG_CTRL e————C795 # 1506— C
H e — REF ENGBK ENC_DASH_C10_H_CS  CLUTCH SHITCH H
H REF SHEET 2 | B REF ENGBK
H | REF SHEET 2 cH REF ENGBK . H
. £146c— D REF ENGBK
REF SHEET 2 | E REF ENGBK I .
H REF SHEET 2 rH REF ENGBK H
‘ TRANS_AL1_ND_DASH_H_RTD ‘
‘ TRANS_ALI_ND. DASHEJSS?D . ReF 8 Ref. Dia. G06-41445-2 ‘
L - — — — — — — — — — — — — — — T - = = = = = = = = = = = — —J

Fig. 4, Allison HD Transmission Schematics, 4 of 7 (typical)
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Wiring 54.00

Transmission Wiring Schematics

XXXXXKXX V" CONN -
0P OP-4 | 18|18 [—E125 # 1805 £125 # 1205— ¢ REF BODYBUILDER
OGP OP-2 | 2| 3 [—E132 # 1803 £132 4 1803—E REF BODYBUILDER
6P OP-1| 2|2 EM4 H 130 £114 # 1803—{B REF BODYBUILDER
GP OP-5 | 19|19 [—E105 # 1803 £105 # 1803— A REF BODYBUILDER
6P IP-2 | 13|13 E118 H 190 £118 # 1803—{D REF BODYBUILDER
6P IP-2 30|20 —EMT H 190 £117 # 1803—{C REF BODYBUILDER
E161B— F REF BODYBUILDER
-
TRANS_ALT_MD_DASH_H_BR
0P OP-3 | 22|22(—E112 K 180 £112 # 1803— A
CP 1P-2 | 12|12 -E153 # 1803 £152 # 1203— B
DIGITAL GND | 31|31 {—E181 H 180 E181A— € PTO SWITCH
TRANS_ALT_MD_DASH_H_82 REF SHEET 1 | D
REF SHEET 1 | E
Ne | TT NG
ovee pue | g |8 | e TRANS_AL1_MD_DASH_H_PTO
- P ENG WTR TMP | 9| 9 | NC EWEWC—[A
o THROTTLE POSN SNSR | 1016 | NC S0 seevice eeake
& 6P IP-1 | 1] 11| NC TRANS_AL1_MD_DASH_H_SB1 SWITCH
Lol
= CP IP-7 | 29|29 -E137 # 1803 £127 M 12@3{?
@ P 1p-1a | 14]14] ne TRANS_AL1_MD_DASH_H_SB2
<T
= N/C | 15 |15 | Ne
[
— RATT POS | 1| 1 —E138A———————————F136A— A | A |REF ABS
= RATT POS | 1816 —E136C———————————F1360— B | B | REF ABS
= BATT GND | 17|17 [—E143A———————————F143A— C | C | REF ABS
= RAT GND | 22|32 |—E143c———————————FE143C—| D | D | REF ABS
()
TRANS_ALI_MD_DASH_H_TPD ABS_CHAS_FUD_H_TP
REVERSE SIC | 4| 4 —E113 # 180 £113 # 1803— B
NEUT S1G | 6 | 6 [—E123 # 1803 £1234— ¢
TRANS_ALT_MD_DASH_H_82 REF SHEET 2 | E
OP OP-8 | 5|5 [—E187 £1eT— ¢
£1464— D
REF SHEET 2 | A
TRANS_AL1_MD_DASH_H_TRD
N/C | 21| 21| Ne £1238— B
NPH SIC 0-12V |20]20 —E157 # 1419 E15T H 1419— A .
INALOE E‘QS gi gi EE TRANS_AL1_MD_DASH_H_TSD Fig. 6
N/C | 25|25 | NC TRANS_ALT_MD_DASH_H_S6 I "
16N SIC | 26|26 -E146 # 1803 £1468— B
GP IP-11 | 28|28 | NC TRANS_ALI_MD_DASH_H_S4 REF SHEET 23 A
P IP-5; ABS [ 27|27 (—E154 # 1202 £154R— ¢
TRANS_ECU TRANS_ALT_MD_DASH_H_ECUY TRANS_AL1_MD_DASH_H_EBD
REF SHEET 2 | A
REF SHEET 2 | B
REF SHEET 2 | ¢
£146c— D
REF SHEET 2 | E
REF SHEET 2 | F
TRANS_ALT_MD_DASH_HRTD
Ciean Ref. Dia. G06-41445-2
11/20/2001 TRANS_ALI_MD_DASH_H_R1ID f543908a

Fig. 5, Allison HD Transmission Schematics, 5 of 7 (typical)

Condor Workshop Manual, Supplement 3, December 2001 160/5



54.00 Wiring

Transmission Wiring Schematics

BATT BU
A
E113 4 1803— B §§
REF LTEXT — A i
AL ne BT
RLY 1] T2
oND BUS —| B2
————F122 4 1802— ¢ 25
@»me E123X— F 1o
MCH_H_NSP e 1 BT
GND BUS -
N ks
87
REF BSC —| H [— — — B
0
WeH_w_pon_owat V] L i
RV E
PON_U_2
MCH_M_824
e E123 4 1803—10
MCH_H_LB
CIGHTBAR
AXLE CTRL —
umﬁ
™ N/C
Bl-E112 # 1803— MCH-H_PDM_DH13 AXLE _CTRL —
CHEf22 # 183 —— AXLE CTRL —
E
CEf67
DI-Ef46 # 1203 146 4 maﬁ@—m BUS
A
MCH_H_PDN_DN11
| Y
NCH_ H_TRD POH_U_1
B | Ne p—
. A 0808 ¥ 1M9———rope i 1419—| 15| 15 —re08 # 1419—————e0@ # 1419— 22[22 [cLUTCH PEDAL POS ¢y
Fig. 5 L 0997 # 1420— 11| 11[—C997 # 1420 ————————C997 ¥ 1420— 32|32 |VEHICLE SPEED IN POS
ENC_DASH_C10_H_TSD yi i
e . ENG_DASH_C10_H_ERC ENC_C10_H_C] ENC_C10_H_ECH Y ENG_ECU_CAT
REF ENGBK
;
EEE EEEEE 0997 # 1420— A
| ENC_DASH_C1A_H_81 B
REF ENG_CTRL ®————C795 # 1506—C
—
B ENCEK ENG_DASH_C10_H_CS  CLUTCH SWITCH
REF ENGBK
REF ENGRK
REF ENGEK
REF ENCEK
REF ENCEK
| I N
Ref. Dia. G06-41445-2
11/20/2001 D REF 4BS f543908b

Fig. 6, Allison HD Transmission Schematics, 6 of 7 (typical)
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Wiring

54.00

Transmission Wiring Schematics

S CONN
TRANS_ECU
JBET+ | 1| 1 e E 142 1601 A REF DL
JAB8T- [T |17 E151 # 1601 B | (DIAGNOSTICS)
com LINg o141 | 2 | 2| we TRANS_ALI-MD-DASH_H_COM1
16N SI6 [ 4] 4] NC
= J1939+ | 13[12 [ YEL # 1603— | NEED LIB PART | —YEL H 16034 A REF DL
- J19339- | 29 29§GPN B 1603— T T—cRN # 1@03% B (DIAGNOSTICS)
& J1939 SHLD | 1212 c
L (N
- TRANS_ALI_MD_DASH_H_COM2
=
o
=
<z
[a%4
— —T
_ PRI SHFT DB-1 | 5|5 —E170 ¥ 120 E170 # 1803— A | A | PRI SHFT DB-1
= PRI SHFT DB-2 | 6| 6 —E171 # 1803 E1T1 § 1803— B | B | PRI SHFT DB-2
= PRI SHFT DB-4 | 7| 7 —E172 & 120 E172 # 1883— C | C | PRI SHFT DB-4
o PRI SHFT DB-2 | 8|8 —E172 # 120 E173 # 1883— D | D | PRI SHFT DB-2
o PRI SHFT PAR | 9 | 9 [—E174 K 180 174 # 1803—{ E | E | PRI SHFT PAR
CP OP-8 | 15|15 —E176 # 180 E176 # 1903— L | L | CP OP-8
SHFT SELECT NODE | 10|10 —E175 H 120 E175 # 1802— M | M | SHFT SELECT MODE
SNSR PWR | 2| 3 [—E124 H 180 Wﬂgihgﬂ%gﬁkiﬁw E124A— N | N | SNSR PWR
ISOLATED GND |22[232 (—E143 H 1208 AL £1438—{ P | P | ISOLATED CND
RATT POS | 16|16 [—E136 H 180 £136 # 1802— R | R | BATT POS
SHFT SEL DSPL | 14|14 |—E180 # 180 £190 # 1902— S | | SHFT SEL DSPL
E186A—{ T | T | SHFT SEL BL GND
6P OP-7 [18[18] NC E187 # 1883— U | U | SHFT SEL BL FEED
SEC SHFT DB-1 | 21[21| NC RN AL NDDAGH oo F188 H 1208~ V| V | SHFT SEL BL GND
SEC SHFT DB-2 |22|22| NC -ARL-TE- e ] SHIFTER CONTROL
SEC oHFT DB4 | 23|22] Ne TRANS_AL1_MD_DASH_H_SC
SEC SHFT DB-8 |24[24| NC
SEC SHFT PAR |25(25| NC —
GP IP-12 | 26|26] NC REF SHEET 2 | B | B
GP 1P-9 |28]28| NC E187 # 1863— A | A | REF LT_PNL
NPH SIC 0-12V |30[38| NC REF SHEET 2 [C|C
CHK TRANS LT- | 21[31] NC 186 # 1206— E | E | REF LT_PNL
REF SHEET 2 [ D | D
REF SHEET 2 |G |G
L)
TRANS_ALI_MD_DASH_H_TRD NCH_H_TRD
—
E124B— A REF ENGBK
ANALOC GND | 19|18 —E135 H 1805 E135 # 1905— B REF ENGBK
E143R— C REF ENGBK
REF SHEET 2 | D REF ENCBK
OGP 1P-6 |27|2T(—E162 H 1805 E163 # 1805— REF ENGBK
RTDR MDLTN SIC | 20|20 —E164 # 1805 164 # 1805— F REF ENGBK
TRANS_ALT_MD_DASH_H.RTD
OGP 1P-4 | 11| 11 —E119 ¥ 120 E119 § 1803— A REF ENGBK
REF SHEET 2 | B REF ENGBK
TRANS_AL1_MD_DASH_H_ECUS EF SHEET 2 | ¢ EF ENeEK
TRANS_ALI_MD_DASH_H_EBD Ref. Dia. G06-41445-3
11/20/2001 543909
Fig. 7, Allison HD Transmission Schematics, 7 of 7 (typical)
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54.00

Transmission Wiring Schematics

H F 9 Al REF SHEET 2 H H H
B| REF SHEET 2 , FI 10
H Ig - PTO SWITCH C| REF SHEET 2 H =N # 1204 CND # 112“" C .
D264 # 1804 TRANS_ALI_ND_H_FCS [ 266A H 18““ i 4
E|-266C H 1804 2668C 4 1204
H | TRANS_ALI_ND_DASH_H_PTO H TRANS-ALIHD-H-PTD H
| | TRANS_ALIHD [
T CONN TRANS_CHAS_CAB_H_J2
H AD,J SO+ | 1| 11—E102 # 130 102 4 1803 1| 1 102 4 130 l 1| 1 E02 #1203 Al A|A4DJsoLs H
BE SOL+ |2 | 2 —Ef21 4 180 121 4 1203 8 | 8 121 4 1803 8 |8 [—Ef21 4 1302 H{H|BE SOL+
H F-SOL+ |3 |3 |E107 # 130 107 4 1803 4| 4 107 & 1803 4014 |-E107 # 1803 E£]E|F-soL H
A-SOL- |4 |4 [-Ef20 # 130 120 4 1803 7| 7 120 4 130 T[T |-EM20 # 1803 c|c| a-soL-
C-SOL- |5 |5 [-E103 # 10 102 4 1803 2| 2 103 4 1803 2 |2 |-E103 # 1803 BB | c-soL-
H E-SOL- |6 |6 [-Ef29 # 10 129 4 1803 11| 11 129 # 1803 1] 11-E129 # 1302 K|k | E-soL- H
i -S0L- | 7|7 -Efod 4 130 104 4 1203 3| 3 104 4 130 3 |3 |E104 # 1803 c|c|c-soL-
= ne e |8 Ne L2664 # 1804— 28 2664 4 1 H 28 |28 {2684 H 1204 o
H & SNSR PUR |9 | 9 [-E124 # 1803— £124 # 1803 9 | 9 124 4 130 {9 | 9 124 4 1203 D|D| sNsR PUR o H
&3 THROTTLE POSN SSR |10 | 10| NC I ‘ =
H = RTOR MOD ROST |11 [ 11| NC 266C 4 1804 6 | & 266C H 1804 {6 | 6 |-2s6C # 1804 e
= €3 PRESS |12 |12 [-E162 # 1803—————E162 # 1803 —22{ 22 162 4 130 22 | 22|—E162 # 1803 £162 # 1803— X | X | C3 PRESS s H
Z TRANS 1D (13 [13 {—E195 # 130 195 4 180329 195 4 1803 29 | 29 |-£195 # 1803 £195 # 1803— Y | ¥ | TRANS ID =
H = €6 SOL+ [17 [17{—E130 # 1893——————E130 # 1803— 12| 12 120 4 130 12 |12 [-E130 # 1803 £130 # 1803— L [ L | €, SOL+ r H
= N/ |18 (18] Ne Ne [21] 31 I Ne [31{ 31| Ne o
— N SOL SPLY |19 |19 (—E116 # 1305 116 4 1305—24 116 # 1205 24 24| NC =
H = -S0L- (20 |20 {—E128 # 1803 £128 # 1203— 10| 10 128 4 130 10 | 10 |-£128 # 1803 £128 # 1803— J | J | B-SOL- S H
S D-SOL- |21 | 21 [-E131 # 1803 131 # 1803 12| 12 131 4 1803 12|13 [-E131 § 1203 €131 # 1803— M | N | D-SOL- &
= F-S0L- |22 |22 -EM0 # 1803 £110 1803 5 | & 0 #1303 {5 |5 |-£110 # 1802 £110  1803— F | F | F-SOL- 1]
H w H-SOL LOW |23 |23 [-E12T # 1895————E127 # 1805—25( 25 127 4 1805 25 | 25| NC = H
N-SOL- |24 |24 |—Ef01 # 1805 £101 H 1805 23| 2 101 4 1305 23 | 23] Ne 2
H ANALOG OND {25 |25 [—E135 # 1805 £135 # 1805— 14 14 I NC 114 | 14 [-E135 # 1805 £135 # 1205— N | N | ANALOC GND = H
OIL LVL |26 |26 [—E165 # 1803 E165 # 1803— 27| 27 165 4 1203 ‘27 |271—£165 4 1203 £165 # 1803— Y | Y | OIL LVL o
SUNP TN IN (27|27 (—E14T & 1203 £147 # 1803 — 18 [ 18 147 4 1803 g | 18 |-£147 4 1803 £147 # 1802— P | P | SUNP THP IN
H RTOR THP IN (28|28 (—E128 H 1805————E138 H 1805— 26| 26 128 4 1805 26 | 26| NC H
N/ |29 [29] Ne Ne |30 Ne 30 |30 Ne
ENG SPD SNSR+ |14 | 14 |—y o ———E141 & 1405 17 4 1406 17|17 141 H 1406 —————
H ENC SPD SNSR- |30 |20 £150 # 1a0s— <] 21| 21O 4 1406 21 {21 PO 0 4 1ape——— H
T-PD SNSRe |16 |16 |y E140 4 1202 20|20 £149 4 1smj:><>czm 20 E149 #1803 ——— 1 V|V | T-SPD ShSRs
H T-SPD SNSR- (3131 Eao # 103— <] e [ 4 1203 16 |16 PO 140 #1803 —— U] U | T-SPD SHSR-
0P SPD SNSR+ |16 |16 |~ ———F139 4 1803 15|15 4 1203 15 |15 £139 # 1803
0P SPD SNSR- (32|32 £142 4 QEQDOCJ/SL 190 ] 1803@0619 j/gL)OCws 4 1203 TRANS_ALIND_H_TC
H TRANS_ECU TRANS_AL1_MD_DASH_H_ECUT RANS_AL1_ND_H_J38 H
TRANS_AL1_MD_DASH_H_TB TRANS*C“Aﬁ*“B*“*m
H H 0." ENGINE SPEED SENSOR H
H H TRANS_AL1_MD_H_ESS H
H 0." OUTPUT SPEED SENSOR H
H TRANS_ALT_ND_H_0SS H
H H Trrans_cuas_cap_n_s4 H
H TRANS_CHAS | TRANS_CHAS_CAB_H_OPT2 H
H [ Ref. Dia. G06-40165-1 [
TRANS_CHAS_CAB TRANS_CHAS_CAB_H_OPTY
b e e = — — — — — — — — — = — = — [ R — = _ = = = = = = = = = — —

Fig. 8, Allison MD Transmission Schematics, 1 of 7 (typical)
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Wiring

54.00

Transmission Wiring Schematics

—
A| REF SHEET 2
B| REF SHEET 2
PTO SWITCH C| REF SHEET 2
DH266A # 1804
E266C # 1804
 I—
TRANS_AL1_MD_DASH_H_PT0
“THCONN TRANS_CHAS_CAR _H_J2
AD,JSOL+ |1 | 1 [—E102 # 1802 E102 4 1802— 1| 1 £102 4 1803——
B,E SOL+ [2 |2 —E121 # 1803 E121 # 1803— 8 | 8 E121 # 1803——
F-SOL+ |3 |3 E107 H 1803 £107 # 1803— 4| 4 E107 # 1803——
A-SOL- |4 | 4 —E120 # 1802 E120 # 1802— 7| T £120 # 1803——
C-S0L- |5 |5 [—E103 # 1803 £103 # 1803— 2 | 2 £103 # 1803——
£-SOL- |6 |6 [—E129 # 1803 £129 # 1803— 11| 11 £129 # 1803——
- 0-80L- | T [ 7 —E104 # 1902 E104 4 1802— 2| 2 E104 # 1803——
N Neofg g N L—2pcA # 1804— 28] 28 266A H# 1804——
& SNSR PUR |9 | 9 —E124 # 1803— £124 4 1803— 9| 9 £124 4 1803——
LJ THROTTLE POSN SNSR |10 10| NC
= RTOR MOD ROST |11 [ 11| NC 266C # 1804— 6 | 6 266C # 1804——
s C3 PRESS |12 |12 —E162 H 1803 £162 # 1803— 22| 22 £162 # 1803——
= TRANS 1D [13 |13 —E195 # 1803 £195 # 1803— 29 29 £195 4 1803——
= £.6 SOL+ [17 |17 —E120 # 1802 E130 4 1802—{ 12 12 £130 4 1803——
— N/Co[1g 18] Ne NC | 21 21
_ HN SOL SPLY [19 |19 E116 # 1805 E116 # 1805— 24| 24 E116 # 1805—— Fig. 10
= R-S0L- |20 [20—E129 # 1902 £128 4 1802—{ 10| 10 £129 # 1803——
= D-SOL- |21 |21 —E121 # 1803 E131 # 1803— 12| 12 E131 # 1802—— -
o F-SOL- |22 |22 —E110 # 1803 £110 # 1803— 5 | 5 E110 # 1803——
o H-SOL LOW |23 |23 —E127 # 1805 £127 4 1805— 25| 25 E127 # 1805——
N-SOL- |24 [24—E101 # 1905 E101 4 1905— 23| 22 E101 # 1805——
ANALOG GND |25 |25 [—E135 # 1805 E135 4 1805— 14| 14
OIL LVL |26 |26 |—E165 & 1803 E165 # 1802— 27| 27 E165 # 1803——
SUMP TMP IN |27 |27 —E147 # 1803 E147 # 1802—{ 18| 18 E147 4 1803——
RTOR TMP IN |28 |28 —E138 H 1805 £138 # 1805— 26 26 £138 # 1805——
N/C (29 29| NC NC |30 30
ENG SPD SNSR+ |14 | 14 |~ 141 H 1408 1717 E141 ¥ 1406——
ENG SPD SNSR- |20 |20 £150 # 1406—C] 21 21 E150 # 1406——
T-SPD SNSR+ |15 |15 ng 4 1802 20120 £149 # 1803——
T-SPD SNSR- |31 31 E1do 1 1902— 16| e £140 # 1803——
0P SPD SNSR+ |16 | 16 KEQQ 4 1803 15| 15 F139 # 1803——
0P SPD SNSR- |32 |32 f1dg 1 1902— 1] 19 £148 # 1803——
TRANS_ECU TRANS_ALT_MD_DASH_H_ECUT H/L“/L
TRANS_ALI_MD_DASH_H_TB
Fig. 10
‘ Ref. Dia. G06-40165-1
11/20/2001 f543910a
Fig. 9, Allison MD Transmission Schematics, 2 of 7 (typical)
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54.00

Wiring

Transmission Wiring Schematics

AF—0ND #1204

TRANS_ALI_MD_H_FGS

W =~ n 0o —

NC

Fig. 9

CAB_GND_STUD

TRANS_CHAS_CAB_H_J3A

Ny —
o R w N K00

22
29
12
31
24
10
13
5
25
23
14
27
18
26
30
17
21
20
16
15
19

j/LTMN S_ALI_MD_H_J2R

GND # 12047‘?
266A # 18047‘9
266C # 18047&\

TRANS_ALI_ND_H_PTD |

PT0

TRANS_ALI_MD

SPo1

E102 4 1203 E102 4 1203— A | A | A,D,J SOL+
HE121 4 1802 121 # 1803—{ H | W | B,E SOL+
E10T # 1203 E10T # 1303— E | E | F- SoL+
E120 4 1203 E120 4 1803— G| G | A-SOL-
E102 # 1203 E103 # 1303— B | B | C-SOL-
E129 # 1203 E129 # 1803— K | K | E-SOL-
-E104 4 1203 E104 4 1803— C | C | G-SOL-
-268A ¥ 1904 o
E124 # 1203 t—E124 # 1203— D | D | SNSR PUR &
=
-266C # 1904 S
E162 # 1203 E162 # 1303— X | X | C3 PRESS &~
-E195 # 1203 E195 # 1303— W | W | TRANS ID o
—E130 4 1203 E138 4 1803— L | L | C,6 sOL+ -
NC o
NC =
E122 4 1203 £129 4 1803— J| J | B-SOL- S
HE121 4 1803 E121 # 1803— M | M | D-SOL- >
HE110 #1802 E110 # 1803— F | F | F-SOL- )
NC =
Ne @
|-E135 4 1805 E135 4 1205— N | N | ANALOG GND =
-E165 4 1203 E165 4 1203— Y| Y | 0IL LVL o
E147 4 1203 E147 4 1203— P | P | SUMP TNP IN
NC
NC
oo Eln #1408
E150 4 1406
o E149 #1803 V|V | T-sPD SNSR+
140 # 1203 U|U| T-sPD SNSR-
Mmgg 4 1802 ol
E148 # 1803— TRANS_ALT_ND_H_TC

é é " ENGINE SPEED SENSOR
TRANS_ALI_MD_H_ESS
é é J\ OUTPUT SPEED SENSOR

TRANS_ALI_MD_H_0SS

H|F———0CND5 # 1204— B 91
o Spot— A | A
TRANS_CHAS_CAB_H_S4

TRANS_CHAS_CAB_H_0PT2J TRANS_CHAS_CAB_H_OPT2
SPOI— A | A )
SPOR— ¢ | C Ref. Dia. G06-40165-1
sPE2— B | B

11/20/2001 TRANS_CHAS_CAB_H_OPT1J TRANS_CHAS_CAB_H_OPT1 543910b
Fig. 10, Allison MD Transmission Schematics, 3 of 7 (typical)
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Wiring

54.00

Transmission Wiring Schematics

11/20/2001

I BXX0OK V" con - I [
CP OP-4 | 12|18 —E125 # 125 # 1206—C REF BODYRUILDER
I P oP-2 [ 3|3 [EM32 ¢ 130 E132 # 1803—{E REF BODYBUILDER I
P OP-1 | 2|2 —ET14 # fe0 EN14 4 1803—B REF BDDYBU]LDERH
©P OP-5 [ 18|19 [~E105 # 180 Ef05 # 1803—{A REF BODYBUILDER EN13  1803— B
| P 1p-2 | 12|12 [~Effg # 120 £iig ¥ 1803—D REF pnnvpunnm” REF LTEXT —| A |
P 1p-2 |20[20—E117 4 120 117 4 1203—cC REF RODYRUILDER
[ E1618—{F REF BODYBUILDER H
TRANS_AL1_ND_DASH_H_BE
[ H £122 #1900 ¢ [
P op-2 [22|22|-E112 4 fag £112 & 1203 4 £t £122x— F
H o 1p-2 | 12|12 E152 1 150 E153 # 1883— B ‘ A H
DIGITAL GND | 31]31 [Et61 & 130 E81A—{ C|  PTO SKITCH | -H- e
TRANG_ALIND_DAGH H.S2  ReF SHEET 1 | D
H REF SHEET 1 | E H H
we | 1] 7N oD BUS |
I [ e TRANS_AL1_ND_DAGH_H_PTO H
= P ENG WTR THP [ 9| 9 |Ne cieie 2 H REF BSC —{ H |[— — —
= THROTILE POSN SNSR | 1010 [ NC RLY 7—
| & P 1Pt [ 11] 11 Ne TRANS_ALT_HD_DASH_H_sB1 | SERVITE BRAKE H HeH. H-PON.DH31 w/e |
]
= cP 1p-7 | 20|20 -E127 4 fe0 £127 4 1903—] 4
H < ‘ PON_U_2 H
) o 110 | 14] 14| ne TRANS_AL1_ND_DASH_H_SB2 | .
=
| = Ve | 15] 15| N H GRS iy mmﬂ need conn/tern H
~ BATT POS | 1 | 1 |-Ef2ea cfaea—| A | A|eEF ape NeH_H_LR
| = BATT POS |16 |16 [~Ef26C. £126c— B | B REF 4BS N TCHTRAR H
= BATT OND [ 17|17 [~E1434 £1434— C | C| REF aBS r —
3 BAT GND [ 3232 [-E1430—————————E143c—| D | D | REF ABS -
H L AXLE_CTRL — H
TRANS_AL1_HD_DASH_H_TPD ABS_CHAS_FUD_H_TP ‘ et
H NCH_H_PDN_DN13 Ne H
REVERSE SIC | 4| 4 |-E112 4 12 £112 4 1203 £113 ¥ 102 ILE_CTRL —
NEUT SIG | 6|6 —E122 # 150 E1234 £123 4 1883 AXLE_CTRL —
| TRANS_AL1_ND_DASH_H_S3 REF SHEET 3 v a H
6P OP-8 | 5|5 —El6T 167 ﬁ
I £laga— Thde # 1002 Eldg ¥ maﬂ L ToN Bue H
REF GHEET 3 HeH_H_PON_ON 117 o
I TRANS_AL1_ND_DASH_H_TRD NCH_H_TRD -U- H
/e | 2] 2t | Ne e TS Y A N
| NPH €1¢ 0-12V | 20(20 [-E16T 4 141 E16T & 1419—| 4 | A [-Cooe ¥ 1419———cooe ¥ fdfo—{ 15 1 ce08 # 1419——Ce0g 4 1419—{22(22 |cLUTCH PEDAL PoS o H
L SE RANGALIND_DAGH 1D C. DASH_C10.H_ 16D £o9T 4 1420 M £997 B 1420—C997 B 1420— 22|22 |VEHICLE SPEED IN POS
ENG_DASH_C10_H_EBC ENG_C10_H.CI  ENC_C10_H_ECcH” ENC_CCU |
H N/C |25/ 25| NC TRANS_ALT_ND_DASH_H_S¢ ENC-EEULAT ‘
1N SIG | 2626 (—E146 H 180 E146 REF ENGBK
H 6P 1P-11 | 28[28 Nc1 4 1opy RANSALLND-DASH .S REF SHEETAG A REF ENGBK 097 ¥ 1420 A H
P IP-G; ABS | 27(27|-Ef6d 4 10 REF ENCBK o DA Cie ot -
[ TRANS_ECU TRANS_AL1_ND_DASH_H_ECUY TRANS_AL1_ND_DASH_H_EBD s i R | H
ENG_DASH_C10_H_CS CacH wiTen
REF SHEET 3 | 4 REF ENGBK -DASH-C10-H- SHORTING PLUG
| REF SHEET 3 | B REF ENGBK H
REF SHEET 2 | C REF ENCBK
e —— Y REF ENCRK
| REF SHEET 2 | E REF ENGBK H
REF SHEET 3 | F REF ENGEK .
| Flg 12 TRANS_AL1_HD_DASH_H_RTD Flg 13 H
" - REF B8

Ref. Dia. G06-40165-2 I

543911

Fig. 11, Allison MD Transmission Schematics, 4 of 7 (typical)
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54.00

Wiring

Transmission Wiring Schematics

11/20/2001

ERXCOMK V" CONN -
CP OP-4 | 18|18 [—E125 # 1805 £125 # 1885—C REF BODYBUILDER
CP OP-2 | 3|3 [—E132 # 1203 £122 § 18023—E REF BODYRUILDER
OP OP-1 | 2| 2 -E114 # 1803 E114 H 1803—B REF BODYRUILDER
P OP-5 |19]19 [—E105 # 1203 £105 H 1903— A REF BODYRUILDER
0P 1P-3 [ 12|13 —E118 # 1803 £118 H 1803— D REF BODYRUILDER
0P 1P-8 | 30|20 —E117 # 1803 EMT H 1803—C REF BODYRUILDER
£161B—F REF BODYRUILDER
TRANS_ALT_MD_DASH_H BB
6P OP-3 | 22|22 —E112 # 1803 E112 B 1803— A
OGP 1P-2 |12[12 E153 H 1802 £152 H 1803— B
DIGITAL OND | 31|31 —E161 # 1803 £1614— C PTO SWITCH
TRANS_ALT_MD_DASH_H_S2 REF SHEET 1 | D
REF SHEET 1 | E
NE | T TN
T P P TRANS_ALI_MD_DASH_H_PTO
- P ENG WTR TMP | 9| 9 |NC crete—{ 2
T THROTTLE POSN SNSR | 10|10 [ NC SERVICE BRAKE
5 CPIP-1 | 11| 11| NC TRANS_ALT_MD_DASH_H_SB1 SWTTon
()
= OP IP-T |29|29 —E12T H 18023 £137 4 1903{7
@ o 1p-10 | 14] 14| ne TRANS_ALI_MD_DASH_H_SB2
= N/C | 18] 15 | NC
o~
o BATT POS | 1| 1 [—E1264 £1364— A | A |REF ABS
= BATT POS | 16|16 —E136C £136C— B | B |REF ABS
= BATT GND [ 17|17 —E143A £1424— ¢ | ¢ |REF ABS
O BAT OND | 32|32 —E142C £142c— D | D |REF ABS
Ll
TRANS_AL1_MD_DASH_H_TPD ABS_CHAS_FUD_H_TP
REVERSE SIC | 4| 4 —E112 # 1202 E113 B 1802— B
NEUT 816 | 6 | 6 —E123 H 1803 £1224— C
TRANS_ALT_MD_DASH_H_$2 REF SHEET 3 | E
6P OP-8 | 5|5 [—E167 £167— ¢
£1464— D
REF SHEET 3 | A
TRANS_ALI_MD_DASH_H_TRD
N/C | 21| 21| Ne F123R— B
MPH STG 0-12V | 20|20 —E15T # 1419 E157 # 1419— A
N/C | 23] 23 | NC —L
ANALOC OND | 24| 24 | NG TRANS_ALI_MD_DASH_H_TSD ]
N/C | 25|25 | NC TRANS_ALI_MD_DASH_H_S8 — Fig. 13
IGN SIG | 26|26 E145 # 1802 £148B— B o
GP IP-11 | 28|28 | NC TRANS_ALI_MD_DASH_H_S4 REF SHEET 3 | A
GP 1P-5; ABS |27|27|—E154 # 1803 £1548— C
TRANS_ECU TRANS_ALI_MD_DASH_H_ECLV TRANS_ALI_MD_DASH_H_ERD
REF SHEET 3 | A
REF SHEET 3 | B
REF SHEET 3 | ¢C
£146c— D
REF SHEET 3 | E
REF SHEET 3 | F

TRANS_ALI_MD_DASH_H_RTD

E154A

TRANS_ALI_MD_DASH_H_RID

Ref. Dia. G06-40165-2

f543911a

Fig. 12, Allison MD Transmission Schematics, 5 of 7 (typical)

160/12

Condor Workshop Manual, Supplement 3, December 2001



Wiring

54.00

Transmission Wiring Schematics

11/20/2001

Fig. 12

RATT RU
o
E113  1203— B §$
REF LTEXT — A o
_kim
m@[ N/e
AR
GND BUS —{ 22,
E123 B 1803— © 25
m»gmx E123X— F i
MCH_H_NSP we - Bl
Y 5
CND BUS —+ 85
L 186 s
R N Y
REF BSC H;L o
MCH_H_PDM_DN21 57
N/ —
PON_U_3
MCH_H_824 g
& [123 # 1803—{ 10| need conn/term
MCH_H_LB
CIGHTBAR
AXLE_CTRL —
Emﬁ
— N/e
RE-E112 # 1203 HCH-H_PDH_DMI3 AXLE_CTRL —
CHE122 H 1802 AXLE_CTRL —
E
RLY 4
CHE16T ﬁ
DI—E146 H 1802 146 # maﬁ L ToN BuUs
A
MCH_H_PDM_DN11
17
MCH_H_TRD PDN_U-1
B[ NC
A f-csog # 1419 €208 # 1419—| 15| 15| —C208 H 1419——C808 H 1419— 22|22 |CLUTCH PEDAL POS SH
1 —————C997 H 1420— 11| 11}—C99T ¥ 1420——997 # 1420—] 32|32 [VEHICLE SPEED IN POS

ENG_DASH_C10_H_TSD
T
REF ENGBK
REF ENGBK
REF ENGBK

REF ENGBK
REF ENGBK
REF ENGBK
REF ENGBK
REF ENGBK
REF ENGBK

D REF ABS

ENG_DASH_C10_H_EBC

———C997 H# 1420
ENG_DASH_C10_H_S1

REF ENG_CTRL ———CT795 H 1506

ENG_DASH_C10_H_CS

A
B
c

ENG_C10_H_CI

]

CLUTCH SWITCH
SHORTING PLUG

ENG_C10_H_ECM 1/

ENG_ECU_CAT

Ref. Dia. G06-40165-2

f543911b

Fig. 13, Allison MD Transmission Schematics, 6 of 7 (typical)
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54.00 Wiring

Transmission Wiring Schematics

TRANS_ECU "$" CONN
N A I O G A A REF DL
J1587- |17 |17 E151 # 1601 B | (DIAGNOSTICS)
con L atat | 212 | e TRANS_ALT_MD-DASH_H_COMI
16N SI6 | 4| 4| NC
- J1939+ | 13] 13 HrYEL # 1603— | NEED LB PART | —VYEL # 16027 A REF DL
- J1939- | 29 29§CQN Ho1603— T T—cRN # 16034 B (DIAGNOSTICS)
& J1939 SHLD | 12|12 ¢
e TRANS_ALT_MD_DASH_H_COM2
=
(0]
=
<T
o
—
o PRI SHFT DR-1 | 5[5 [—E170 # 1802 E170 # 1803— A | A | PRI SHFT DR-1
= PRI SHFT DB-2 | 6| 6 [—E1T1 # 1803 E171 # 1803— B | B | PRI SHFT DB-2
= PRI SHFT DR-4 | 7| T |E172 # 1802 E172 # 1803— C | C | PRI SHFT DB-4
o PRI SHFT DB-8 | 8| & [—E173 # 1803 E173 # 1803— D | D | PRI SHFT DB-2
- PRI SHFT PAR | 9| 9 E174 # 1803 E174 # 1803— E | E | PRI SHFT PAR
GP OP-6 | 15|15 (—E176 # 1803 E176 # 1803— L | L | 6P OP-8
SHFT SELECT MODE | 10|10 —E175 # 1803 E175 # 1803— M | M | SHFT SELECT MODE
SNSR PWR | 3|3 (—E124 # 1803 Tp%ih%ﬂ%?éti?m E1244— N | N | SNSR PUR
ISOLATED GND | 32[32 —E143 # 1206 AL ASH A £1438— P | P | ISOLATED GND
RATT POS |16 |16 [—E126 # 1803 E136 # 1803— R | R | BATT POS
SHFT SEL DSPL | 14|14 |—E180 # 1803 190 # 1803— S | S | SHFT SEL DSPL
F18684— T | T| SHFT SEL BL GND
OP OP-T [12]18| NC ———————————E187 # 1803 U | U | SHFT SEL BL FEED
SEC SHFT DB-1 [ 21| 21| NC e LI D Do Ao F188 ¥ 1206— V|V | SHFT SEL BL CND
_ALT_MD_DASH _H_ -
EEE EEE Bgi gg gg ug TRANS_AL1_MD_DASH_H_SC SHIFTER CONTROL
SEC SHFT DB-8 |24]24| NC
SEC SHFT PAR | 25|25| NC —
6P IP-12 | 26|28| NC REF SHEET 2 | B |B
6P IP-9 |28|28| NC L F197 # 1803— A | A | REF LT_PNL
MPH 816 @-12V [30]30| NC REF SHEET 2 | c | ¢
CHK TRANS LT- | 21]21| NC 196 # 1206— E | E | REF LT_PNL
REF SHEET 2 | D |D
REF SHEET 2 | ¢ | ¢
L)
TRANS_ALT_MD_DASH_H_TRD MCH_H_TRD
E124R— A REF ENGRK
ANALOG GND | 1919 |-E135 # 1805 E135 # 1805— B REF ENGRK
E143R— € REF ENGBK
REF SHEET 2 | D REF ENGBK
6P IP-6 |2T|27T1—E163 # 1805 163 # 1805— E REF ENGBK
RTDR MDLTN S16 | 20|20 [—E164 # 1805 164 # 1805— F REF ENGBK
L)
TRANS_ALT_MD_DASH_H_RTD
0P IP-4 | 11| 111—E119 & 1803 E119 # 1803— A REF ENGRK
REF SHEET 2 | B REF ENGRK
TRANS_ALT_MD_DASH_H_ECUS SEF SHEET 2 | c BEF ENGBK
L)
TRANS_ALT_MD_DASH_H_EBD )
11/20/2001 Ref. Dia. G06-40165-3 543912

Fig. 14, Allison MD Transmission Schematics, 7 of 7 (typical)
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Wiring 54.00

HVAC Wiring Schematics

HVAC Wiring Schematics

For the HVAC wiring schematics, see Fig. 1 and

Fig. 2.
ADB-37946
e NCH_H_S23
e REF LT_PNL—@——— 734 4 1304—] 1
H REF CROUND —e——CND # 1204—] 2 [GND HVAC_PNL_LP
ov s — R T e — MoH_H 22
NEH_ H_PDN_DM12 HEH-H-HCL
POM_U_1
98E # 2301— A | A/C MIC SY CMN
MCH_H_ACS
98 # 23@14{:§: DEFR MIC SY CMN
NCH_H_DFS
NCH_H_S 14
F9 98F # 2301— D | A/C SV PUR
; % — 98 # 2301— B | HVAC BLWR SV PUR
BATT BUS —{ Dl—98D 4 2301 98D # 2201— E |HVAC M1 add term JAI 42100 2 to HVC
204 98A # 2301— C | HVAC LO
92B 4 2201— A | HVAC MED
NCH_H_HVC
HVAC _CONTROL
98B # 2301— B | HVAC- MED
NCH_H_LD
L 9gA # 2301 98A # 2301— C | HVAC LO
NCH_H_LDA NCH_H_L DB
| { cl—asr 4 2301 98F # 2201— A | HVAC HI
VO 1 PN D - GND 4 1204— D | GND-HVAC MTR
gn"e = MCH_H VU avac vt
030
27
36 —
c Aﬁ;}—cND 12048 REF CROND
NCH_H_S2
RELAY 2 NCH_H_PDN_DM23
HVAC HI
PDM_U_2 )
Ref. Dia. G06-41440-1
11/20/2001 543891

Fig. 1, HVAC Wiring Schematic, 1 of 2 (typical)
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54.00

Wiring

HVAC Wiring Schematics

ADE-36611

HVAC_MCH_H_S1

p——987 # 23@4

HVAC _MCH_H_DFR

A/C THERM IN | A —987 H 2304

987 # 2304
HVAC _MCH_H_AC

A/C THERM OUT | B
THERMOSTAT

A/C THERM 0UT QQT H 2304
HVAC _MCH_H_TH

—987 H 2304 ————
HVAC _MCH_H_TH

987 # 22304

HVAC_NCH_H_CD

HVAC_NCH_H_S2
————98T # 2304

HVAC_MCH_H_CD

84 ¥ 2201

ENG_DASH_ISN_H_AC

DASH MOUNTED

ADB-38927

924 # 2301

AC PRESS Sy 17

AC PRESS RETURN 18

ENG_ECU_CUM_ISM

ROOF MOUNTED

—_— %QQZ\ #2301 ————92A # 22301
ENG_DASH_ISM_H_EBC ENG_ISM_H_CI ENG_ISM_H_BS

ADEB-38892

A/C COMPRESSOR
——————GOND # 1204

ENCISH-H-S0= o8B H 23@1

ENG_ISM_H_ACC

- <
. A/C_BINARY_SW

9B # 2201

A/C PRESS SW

A
B

ENG_ISM_H_ACS

NA1T & 1406
NA12 & 1506

ENG_ISM_H_ECA

AOE- 38090
ABB-37258
re —
L 98T # 2304— A | A[—98T # 2304— 99T ¥ 2304—] B | B 98T # 2304—————98T # 2304 3
BATT BUSWSA E»SQG H2304—————— 8G # 2304— B | R [—98G # 2304——92G # 2204 D|D 986 B 2204 —————98C H# 2304 1
NCH_H_PDM_DN24
HVAC_MCH_H_S2
GND HGND H 1204—————CND H 1264— D | D [—GND # 1204 GND # 1204 c|c GND # 1204——CGND # 1204 5
NCH_ H_PDM_DN22 —98H H 2304 Al A 98H B 2304———98H # 2304 1
PON U2 HVAC _OVHD_RMC_H_RNC OVRHD_CAB_H_RMC OVHRD_NCH_H _PB2
MISSING CONN DP1059225
B 98H # 2304 A
b———————————CGND H 12064— C | C|—GND # 1204 ND # 1204 B NISSING TERM DUF 46020412141
HVAC_MCH_H_RC HVAC_OVHD_RNC_H_RC HVAC _OVHD_RMC_H_BH Y RO0F _MTD_CONDENSOR
11/20/2001 Ref. Dia. G06-41440-2 543892
Fig. 2, HVAC Wiring Schematic, 2 of 2 (typical)
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Lighting System

54.01

General Description

General Information

The exterior lighting system includes the following
lighting circuit functions:

» Clearance Lights

« Identification Lights
* Head Lamps

e Marker Lights

» Parking Lights

e Turn Signals

* Utility Light

Each of these lighting functions may illuminate one
or more bulbs on the vehicle. For example, the park-
ing light circuit illuminates the front marker, side
marker, identification lights, clearance lights, and tail-
light bulbs. The taillight assemblies are supplied by
the body builder.

The utility light is mounted on the air cleaner support
bracket.

On the front of the vehicle there are headlights, front
turn signals, clearance lights, identification lights, and
front marker lights. See Fig. 1.

Inside the cab are the following lights:
» Dome light
» An instrument panel with lighted gauges

 Lighted heating and air conditioning control
panel

* Lighted switches

07/20/2000

1. Marker Light/Turn Signal Light
2. Head Lamp

3. Clearance Light

4. ldentification Light

602002

Fig. 1, Cab Exterior Lighting (front)

Condor Workshop Manual, Supplement 0, January 2000

050/1



Lighting System

54.01

Headlight Replacement

(See Fig. 1)

09/27/2000 543405

1. Headlight Bezel
2. Retaining Ring
3. Headlight

4. Turn Signal Bulb

Exterior Light Replacement

Turn Signal Light
Replacement, Front (see Fig. 1)

Remove the headlight bezel

2. Remove the turn signal bulb holder from the
headlight bezel.

3. Replace the bulb. To provide corrosion protec-
tion, coat the prongs and base of the new bulb
with dielectric grease. Refer to the approved
electrical lubricants table in Specifications, 400 .

4. Install the turn signal light socket into the head-
light bezel by twisting the socket clockwise and
press in on the locking tab to install it. Tug gently
on the socket to make sure it is locked in place.

5. Install the headlight bezel and fasten securely.

Marker Light Replacement,
Side (see Fig. 2)

Fig. 1, Headlight Assembly

1. Remove the four Torx-head mounting screws
from the headlight bezel and remove bezel

2. Remove the four retaining ring screws. Remove
the retaining ring.

3. Remove the sealed-beam headlight from the
housing; disconnect the wiring connector from
the back of the light.

4. To provide corrosion protection, coat the prongs
and base of the new light with dielectric grease.
Refer to the approved electrical lubricants table
in Specifications 400 .

5. Push the wiring connector onto the prongs at the
rear of the new light.

Place the new light in the headlight housing.

7. Place the retaining ring over the light and install
the retaining ring screws; tighten them securely.

8. Place the headlight bezel in position and install
the four Torx-head mounting screws on the head-
light bezel; tighten them securely.

07/20/2000 602002

Turn Signal Light/Marker Light
2. Head Lamp

3. Clearance Light

4. ldentification Light

=

Fig. 2, Exterior Lights

1. Remove the two screws securing the lens and
remove lens.

2. Remove bulb.
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54.01

Lighting System

Exterior Light Replacement

4.

Replace the bulb. To provide corrosion protec-
tion, coat the prongs and base of the new bulb
with dielectric grease. Refer to the approved
electrical lubricants table in Specifications, 400 .

Secure lens with the two screws.

Clearance/ldentification Light
Replacement (see Fig. 2)

Utility Light Replacement
(See Fig. 3)

1. Remove the two screws that hold the clearance/
identification light assembly in place and remove
the clearance/identification light assembly.
Replace the bulb.
Hold the clearance/identification light assembly in
place and install the two screws that secure the
clearance/identification light assembly. Tighten
securely.
07/26/2000 1543276
1. Utility Light
2. Ultility Light Switch
Fig. 3, Utility Light
Disconnect batteries.
Disconnect utility light connector.

3. Loosen and remove the hexnut securing the util-
ity light to the air cleaner bracket. Remove the
utility light.

4. Position new utility light and secure with hexnut.

5. Connect utility light electrical connector.

6. Connect batteries.

7. Turn the utility light on and adjust the aim of the
utility light.
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Lighting System

54.01

Courtesy Lights

Interior Light Replacement

Interior Light

The interior light has two sections, a map light sec-
tion and a courtesy light section. The bulb in the
white courtesy light section can be replaced. The
map light section is not replaceable without replacing
the entire interior light assembly. See Fig. 1 .

601318
2. White Courtesy Light

06/22/2000
1. Map Light Section

10/18/2000 4 Z W

Right Turn Signal lllumination Bulb
2. Left Turn Signal lllumination Bulb

3. High Beam lllumination Bulb
4

=

. Check Engine Warning lllumination Bulb

Fig. 1, Interior Light

1. Remove the lens section by prying off the lens at
the side towards the middle of the interior light.

2. Replace the light bulb and test for correct opera-
tion.

3. Snap the lens back in place and test the bulb for
correct operation.

Dash Panel Lights

Instrument and Auxiliary Panel Gauge
Lights

The instrument and auxiliary panel gauges do not
have replaceable illumination bulbs and must be re-
placed as a unit.

Warning and Indicator Lights

The warning and indicator units do not have replace-
able illumination bulbs and must be replaced as a
unit with the exception of the following:

» Turn Signal Indicators
» Check Engine Light
» High Beam Light

Fig. 2, Replaceable lllumination Bulbs

The above illumination bulbs (Fig. 2 ) are installed in
a similar manner as follows:

1. Remove the four Torx-head screws that secure
the instrument pod trim and remove the trim.

2. Pull the instrument pod far enough forward to
gain access to the warming and indicator bulbs
at the rear of the instrument panel.

3. Turn the bulb holder counterclockwise to release
it and remove the bulb.

4. Press the new bulb into the socket and turn it
clockwise to lock it in position. Test the bulb for
proper operation.

5. Place the instrument pod trim in position and se-
curely fasten with the four Torx-head screws.
Instrument Panel Switch Lights

The switches listed below do not have replaceable
illumination bulbs and must be replaced as a unit:

e Wiper/Washer Switch
¢ Panel Dimmer Switch
e Power Mirror Switch
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54.01

Lighting System

Interior Light Replacement

Rocker Switches

1.

Using a small screwdriver, pry the rocker panel
off the switch base.

Replace the light bulb and test for correct opera-
tion.

Snap the rocker panel back onto the switch
base, making sure it is oriented properly.

Heating and Air Conditioning Control
Panel

1.

Remove the six Torx-head screws that secure
the center panel containing the heating and air
conditioning control panel.

2. Lift the central panel up far enough to gain ac-
cess to the illumination bulbs.

3. Replace the bulb and test for correct operation.
Position the central panel and securely fasten
the six Torx-head screws.

110/2
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Specifications

Manufacturer Lubricant or Part Number

Shell Oil Co. No. 71032; No. 71306

Texaco, Inc. No. 955

Quaker State No. NYK-77

Table 1, Approved Electrical Lubricants
Light Recommended Bulb
9 Replacement Number
Dome Light S 211-2
Turn Signal and Marker Whelen 34-0041987-00
Lights
Side Marker Lights SYL 3457
Clearance and Identification SYL 3457
Lights
Low Beam Headlights (Dual
Filament Halogen) GE 2Al
High Beam Headlights
(Single Filament Halogen) GE 1AL
Tail and Body Apparatus See Body Builder
Lights Specifications
Table 2, Light Bulb Replacement Specifications
400/1
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General Description

Maintenance-free lead-acid batteries are electro-
chemical devices that store chemical energy. When
the battery is connected to an external load, such as
a starter, the chemical energy is converted into elec-
trical energy and current flows through the circuit.

The modern automotive battery has three functions:

» To supply power to the starter and ignition sys-
tem so the engine can be cranked and started.

» To supply extra power when the vehicle’s elec-
trical load requirements go beyond what the
charging system can supply.

 To stabilize the voltage in the electrical system
by reducing temporary high voltages in the
electrical system. These high transient volt-
ages could damage other electrical compo-
nents if they were not protected by the battery.

All lead-acid batteries use plates made of two unlike
metals held apart by separators. One of the metals
becomes the positive plate, the other the negative
plate. These plates are then grouped in pairs, alter-
nating negative and positive. The groups are con-
nected in series, and each plate group (cell) pro-
duces about two volts. Thus, a battery with six cells
is a 12-volt battery. See Fig. 1.

In conventional liquid-electrolyte batteries (wet cells),
each group of plates is immersed in a separate cell
in a solution of electrolyte (dilute sulfuric acid).

Electrical energy is produced in each cell by chemi-
cal changes in the plates (and in the electrolyte
whenever a battery is discharged). See Fig. 2. A bat-
tery produces maximum electrical energy only when
the cells are fully-charged. As the cells discharge,
chemical changes in the plates gradually reduce the
potential electrical energy available. Recharging the
battery with an opposite flow of direct current re-
verses the chemical changes within the cells and re-
stores them to their active state. See Fig. 3.

Only good care can ensure long battery life. Proper
testing will indicate the battery condition. For more
information, see Subject 130 .

Maintenance-free batteries do not need additional
water during normal service life.

General Information
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General Information
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1. Terminal 4. Intercell Connection
2. Electrolyte Reservoir 5. Vent Hole
3. Positive Plate Envelope 6. Plastic Cover

Fig. 1, Typical Maintenance-Free 12-Volt Battery
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A
>
A

2. Positive Plate

10/18/94 5 4 3 f540033a
A. External Electrical Load (such as a starter)
1. Positive Plate 4. Separator
2. Battery Case 5. Negative Plate
3. Electrolyte
Fig. 2, Discharging the Battery
1
- +
10/18/94 f540034a
1. Charger 3. Negative Plate

Fig. 3, Charging the Battery

General Information
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General Safety Precautions

A\ WARNING

Never charge a battery while it is connected to
the vehicle. If sensitive vehicle components are
exposed to excessive charging current, it can
cause fires, leading to personal injury and pos-
sible loss of life.

When charging the batteries, gas forms in each cell
and escapes through the vent holes. In poorly venti-
lated areas, the gas lingers around the battery sev-
eral hours after it has been charged. The gas is ex-
plosive around sparks, flame, or other intense heat; if
ignited, it could cause the battery to explode. Follow
these precautions when charging the batteries:

A\ WARNING

Keep sparks, flames, burning cigarettes, etc.
away from batteries. Batteries generate explosive
gases, which could cause a battery to explode,
causing serious personal injury, including blind-
ness.

1. Wear safety glasses or a face shield when work-
ing with batteries. When many batteries are
handled, wear rubber gloves and an apron to
protect clothing.

2. Make sure that the area is well ventilated.

A\ WARNING

Do not install any lead-acid battery in a sealed
container or enclosure. Allow hydrogen gas
caused by overcharging to escape. Exploding
hydrogen gas can cause blindness or other
bodily injury.

3. Make certain that the charger cable leads are
clean and making good connections. A poor con-
nection could cause an electrical arc which could
ignite the gas mixture and explode the battery.

A\ WARNING

Battery posts, terminals, and related accessories
contain lead or lead compounds, chemicals

known to the state of California to cause cancer
and reproductive harm. To prevent possible per-

Safety Precautions

sonal injury, always wash your hands after han-
dling battery parts and related accessories.

4. Do not break live circuits at the terminals be-
cause a spark usually occurs at the point where
a live circuit is broken. Use care when connect-
ing or disconnecting booster leads or cable
clamps on chargers.

5. Don’t smoke near batteries that are being
charged or have recently been charged. Keep
the batteries away from open flames or sparks.

6. If the battery is frozen, let it reach room tempera-
ture before trying to charge it. Check for leaks
and cracks before charging the battery. Replace
the battery if leaks or cracks are seen.

~

Take care that tools or metal objects do not fall
across the battery terminals.

A\ CAUTION

If a metal object connects an ungrounded bat-
tery terminal to a nearby metal part of the vehicle
which is grounded, it could short out the batter-
ies, causing sparks and possible property dam-
age.

Battery Electrolyte Safety
Precautions

A\ WARNING

Protect skin and eyes from battery electrolyte
(acid). Electrolyte is corrosive and could result in
serious personal injury if splashed on your skin
or in your eyes.

If electrolyte is splashed on your skin or in your eye,
force the eye open, rinse it with cool, clean water for
about 15 minutes, and call a doctor immediately. Do
not add eye drops or other medication unless ad-
vised by the doctor.

If electrolyte is swallowed, drink several large
glasses of milk or water. Follow with milk of magne-
sia, a beaten raw egg, or vegetable oil. Call a doctor
immediately.

Use extreme care to avoid spilling or splashing elec-
trolyte. Electrolyte spilled or splashed on your body

Condor Workshop Manual, Supplement 0, January 2000
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Safety Precautions

or clothing should be neutralized with baking soda or
household ammonia and then rinsed with clean wa-
ter.

Electrolyte can also damage painted or unpainted
metal vehicle parts. If electrolyte is spilled or
splashed on any metal surface, neutralize and rinse
it with clean water.

To prevent possible skin burns, do not wear watches,
rings, or other jewelry while performing maintenance
work on the batteries.

A\ WARNING

Do not apply pressure to the end walls of a
plastic-case battery. This could cause electrolyte
to squirt from the vents, possibly resulting in se-
rious injury to skin or eyes.

When handling plastic-case batteries, use a battery
carrier. If one is not available, lift these batteries with
your hands placed at opposite corners of the battery.

100/2
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Emergency (Jump) Starting a Battery

Emeraenc Jum Startin cable to the positive terminal or positive jump-
g y ( p) g start post of the discharged battery. See Fig. 1.

A\ WARNING
Before jump starting a vehicle, read the instruc- A
tions in  Subject 100 . Failure to follow the safety
precautions could result in personal injury. "

. -
Handle both the charged and the discharged batter- E o
ies carefully when using jumper cables. Follow the +
procedure below, being careful not to cause sparks. =
;

A\ CAUTION =
Make sure the starting systems on both vehicles 1 5 A
have the same voltage outputs, and make con- 10/18/94 1540027b
nections as described below. Otherwise, the NOTE: This procedure is for negative-ground vehicles
starter or the charging system could be dam- only.
aged. A. To Ground E. To Starter

. . . . B. Third Connection F. Second Connection

IMPORTANT: At no time during this operation C. To',:rame ' G. First Connectionl
should the vehicles touch each other, as this D. Fourth Connection
could establish a ground connection and offset 1. Booster Battery 2. Discharged Battery

the benefits of this procedure. ; . .
Fig. 1, Jumper Connections, 12-Volt Starting System

A\ WARNING - % R
U . . . Y \ H/\j/@ ) ﬁ e
se the following procedure when jump starting. P < ) &

Incorrect battery handling procedures could re- |
sult in battery explosion and severe personal in-
jury, including blindness.

1. Apply the parking brakes. Turn off the lights,
heater, and all other electrical loads.

IMPORTANT: If the vehicles are exposed to traf- - (s
fic, activate the warning flashers on the booster = /
vehicle.

A WARNING 06/21/2000 543196
Battery posts, terminals, and related accessories Fig. 2, Jump-Start Posts
contain lead or lead compounds, chemicals 3. For your third connection, attach one end of the
known to the state of California to cause cancer other jumper cable to the negative terminal or
and reproductive harm. To prevent possible per- negative jump-start post of the booster battery.
sonal injury, always wash your hands after han- For the fourth connection, attach the opposite
dling battery parts and related accessories. end of that cable to a ground at least 12 inches

(300 mm) from the battery of the vehicle being
started. See Fig. 2. The vehicle frame is usually
a good ground.

2. For your first connection, attach one end of the
jumper cable to the positive terminal or jump
start post of the booster battery. For your second
connection, attach the opposite end of the same
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Emergency (Jump) Starting a Battery

IMPORTANT: The final ground connection must
provide good electrical conductivity and current-
carrying capacity. To prevent sparks and explo-
sions of hydrogen gas, don’t connect directly to
the negative post of the discharged battery.

4. Make sure that the clamps from one cable do not
touch the clamps on the other cable. Don't lean
over the batteries when making connections.

5. Make sure that everyone is standing away from
the vehicles. Start the engine of the vehicle with
the booster batteries. Wait a few minutes, then
attempt to start the engine of the vehicle with the
discharged batteries.

Don't operate the starter longer than 30 seconds.
Wait at least 2 minutes between starting attempts
to allow the starter to cool. If the engine doesn’t
start after several attempts, check for the cause.

6. After starting, allow the engine to idle. Discon-
nect the ground connection from the vehicle with
the discharged battery. Then disconnect the op-
posite end of the cable.

7. Disconnect the other cable from the discharged
battery first, then disconnect the opposite end.

110/2
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A\ WARNING

Before charging a battery, read the instructions
in Subject 120 . Failure to follow the safety pre-
cautions could result in personal injury.

When charging batteries, always wear eye protec-
tion. During charging, batteries give off explosive
hydrogen gas. Exploding gas can cause blind-
ness or other bodily injury.

Charging a Conventional
Battery

To ensure the general well being of the electrical sys-
tem, the starting battery(s) should be kept at a high
state of charge. In particular, if operating a vehicle
with undercharged battery(s), the alternator can be
overworked and may cause premature failure.

To charge a conventional liquid-electrolyte battery
(wet cell), apply a charge rate in amperes for several

Battery Charging

hours. For example, a 10-ampere charge rate for five
hours would produce a 50 ampere-hour charge to
the battery.

General Guidelines for Charging
Batteries

When charging multiple batteries on one charger,
group batteries that have similar voltages and are of
similar age. If not, the group will only charge as fast
as the battery with the lowest state of charge. Batter-
ies below 5 volts should be charged individually.

Important: Do not overcharge maintenance-free
batteries. Overcharging causes excessive loss
of water from the electrolyte and eventual bat-
tery damage.

Refer to Table 1, Table 2, Table 3, and Table 4 for
determining how long to charge the batteries.

Recharge Time Using Shop Charger for a Single Battery
Charger Maximum Rate
Voltage State of Charge
50 Amps 30 Amps 20 Amps 10 Amps
12.6 100% Ready to Use
12.4 75% 0.6 hrs 0.9 hrs 1.3 hrs 2.5 hrs
12.2 50% 1.2 hrs 1.9 hrs 2.7 hrs 5.1 hrs
12.0 25% 1.8 hrs 2.9 hrs 4.3 hrs 7.8 hrs
11.8 0% 2.5 hrs 4.0 hrs 5.7 hrs 10.7 hrs
Table 1, Recharge Time Using Shop Charger for a Single Battery
Recharge Time Using Shop Charger for a Two Battery System
Charger Maximum Rate
Voltage State of Charge
50 Amps 30 Amps 20 Amps 10 Amps
12.6 100% Ready to Use
12.4 75% 1.2 hrs 1.8 hrs 2.6 hrs 5.0 hrs
12.2 50% 2.4 hrs 3.8 hrs 5.4 hrs 10.2 hrs
12.0 25% 3.6 hrs 5.8 hrs 8.6 hrs 15.4 hrs
11.8 0% 5.0 hrs 8.0 hrs 11.4 hrs 21.4 hrs
Table 2, Recharge Time Using Shop Charger for a Two Battery System
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Battery Charging
Recharge Time Using Shop Charger for a Three Battery System
Charger Maximum Rate
Voltage State of Charge
50 Amps 30 Amps 20 Amps 10 Amps
12.6 100% Ready to Use
12.4 75% 1.8 hrs 2.7 hrs 3.9 hrs 7.5 hrs
12.2 50% 3.6 hrs 5.7 hrs 8.1 hrs 15.3 hrs
12.0 25% 5.4 hrs 8.7 hrs 12.9 hrs 23.1 hrs
11.8 0% 7.5 hrs 12.0 hrs 17.1 hrs 32.1 hrs
Table 3, Recharge Time Using Shop Charger for a Three Battery System
Recharge Time Using Shop Charger for a Four Battery System
Charger Maximum Rate
Voltage State of Charge
50 Amps 30 Amps 20 Amps 10 Amps
12.6 100% Ready to Use
124 75% 2.4 hrs 3.6 hrs 5.2 hrs 10.0 hrs
12.2 50% 4.8 hrs 7.6 hrs 10.8 hrs 20.4 hrs
12.0 25% 7.2 hrs 11.6 hrs 17.2 hrs 31.2 hrs
11.8 0% 10.0 hrs 16.0 hrs 22.8 hrs 42.8 hrs

Table 4, Recharge Time Using Shop Charger for a Four Battery System

Batteries below 11.8 volts should be charged at no
more than 10 amps for a minimum of 24 hours per
battery. Check after the first hour and ensure that the
battery is not getting hot.

If after using the above charging method you receive
a Charge and Retest result from a Midtronics battery
tester and the voltage is above 11.8 volts, continue
to charge normally. If the battery voltage is below
11.8 volts, condemn the battery.

On optional batteries with built-in hydrometer (charge
indicator), the battery is sufficiently charged when the
green dot in the hydrometer is visible. Gently shake
or tilt the battery at hourly intervals during charging
to mix the electrolyte and check to see if the green
dot appears. Do not tilt the battery beyond a 45-
degree angle.

If the green dot does not appear after a 75 ampere-
hour charge, continue charging for another 50 to 75
ampere-hours. If the green dot still does not appear,
replace the battery.

NOTE: Batteries with built-in hydrometers
(charge indicators) cannot be charged if the in-

dicator color is clear or light yellow; this indi-
cates low electrolyte level. Replace these batter-
ies.

Refer to the following steps to charge a wet cell
battery.

1. Clean the battery terminals.

NOTE: If the battery is cold, let it warm up. This
will allow a normal charging rate.

2. Make sure that the charger is turned off.

3. Connect the charger to the battery following the
manufacturer’s instructions. Rock the charger
lead clamps to make sure there is a good con-
nection.

4. Turn on the charger and slowly increase the
charging rate until the recommended ampere
value is reached.

IMPORTANT: If the battery feels hotter than
125°F (52°C), or if rapid gassing or spewing of
electrolyte occurs, lower the charging rate or
stop charging the battery and allow it to cool.
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5. After the battery(s) has charged for the recom-
mended time, turn the charger off.

A\ WARNING

Always turn the charger off before disconnecting
it. Touching a charger lead when the circuit is
live could create a spark and cause an explosion,
resulting in personal injury.

6. Disconnect the charger cables from the battery.
NOTE: If the vehicle is equipped with an iso-

lated battery system, be sure that both battery
systems are charged.

7. If the engine does not crank satisfactorily when a
charged battery is installed, test the battery using
a Midtronics™ battery tester.

If the battery passes the Midtronics test, check
the fuel, ignition, cranking, and charging systems
to find and correct the problem.

If the battery does not pass the Midtronics test,
replace it.

Gel Cell Charging

A\ CAUTION

To avoid shortening the life of a gel cell, carefully
regulate the charging voltage—between 13.8 and
14.1 volts.

It is hard to determine how long to charge a gel cell.
Recharging time depends on the following factors:

» Depth of discharge

» Temperature

» Size and efficiency of the charger
* Age and condition of the battery

Because the chemical charging reaction slows down
as it nears completion, about 60% of the total charg-
ing time will be spent bringing the battery from 10.5
volts under load (11.8 volts with no load) to 90% of
full charge (12.92 volts, including surface charge).
The other 40% of the time is required to charge the
remaining 10% (full charge = 13.0 volts, including
surface charge).

Battery Charging

Example: If it takes 3-1/2 hours to charge a battery
to 90%, it will take another 2-1/2 hours to bring it to
full (100%) charge.

See Table 5 for a list of estimated charging times to
90% of full charge. See Table 6 for a list of esti-
mated charging times to 100% of full charge. All
charging times are based on the initial charge current
accepted by the battery, using an automatic,
temperature-sensing, voltage regulating charger set
at 13.8 volts (2.30 to 2.35 volts per cell) on a totally
discharged battery (at 11.80 to 12.00 volts, with no
load).

Charging Time to 90% of Full Charge

Initial Amps Needed to Recharge
In
Battery
13 Hours | 6 Hours 8112
Hours
G27 8 21 41
G31* 9 24 45

* American LaFrance uses the G31 (Group 31) gel cell.

Table 5, Gel Cell Charging Guide (90% charge)

HOW TO USE THESE CHARTS: Read amps about
one minute after the charger is first turned on. Use
this initial reading to estimate the approximate charg-
ing time.

Example: If a G31 battery reads about 24 amps
charge current when first turned on, the battery will
be at 90% charge in about six hours, and will be fully
charged (100%) in about ten hours.

Charging Time to 100% of Full Charge

Initial Amps Needed to Recharge
Battery In
22 Hours | 10 Hours |6 Hours
G27 8 21 41
G31* 9 24 45

* American LaFrance uses the G31 (Group 31) gel cell.

Table 6, Gel Cell Charging Guide (100% charge)

To charge a gel cell, do the following steps:

1. Remove the gel cell from the vehicle.

2. Clean the battery terminals.
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Battery Charging

NOTE: If the gel cell is cold, let it warm up to
68°F (20°C). This will allow a normal charging
rate.

3. Make sure that the charger is turned off.

A\ CAUTION

Use a reliable, automatic, temperature-sensing,
voltage-regulated charger to charge gel cells.
Any other type of charger will damage the gel
cell.

4. Connect the charger leads directly to the battery

following the charger manufacturer’s instructions.

Rock the charger lead clamps to make sure
there is a good connection.

5. Turn on the charger and set the charging rate
between 13.8 and 14.1 volts (2.30 to 2.35 volts
per cell).

A\ CAUTION

To prevent damage, do not open a sealed gel cell
or charge it in excess of 14.1 volts (2.35 volts per
cell).

6. After about one minute, check the initial charge
current. To charge to 90% of full charge, see
Table 5 to determine the approximate time of
completion. To charge to 100% of full charge,
see Table 6 to determine the approximate time
of completion.

IMPORTANT: If the battery feels hotter than
125°F (52°C), or if rapid gassing occurs, stop
charging the battery and allow it to cool.

7. When finished, turn the charger off.

A\ WARNING

Always turn the charger off before disconnecting
it. Touching a charger lead when the circuit is
live could create a spark and cause an explosion,
resulting in personal injury.

8. Disconnect the charger cables from the battery.

120/4

Condor Workshop Manual, Supplement 6, September 2004



Batteries

54.02

General Information

A\ WARNING

Before testing a battery, read the instructions in
Subject 100 . Failure to follow the safety precau-
tions could result in personal injury.

Test any maintenance-free battery that does not hold
a charge to see if it needs to be replaced, or if the
problem lies elsewhere in the electrical system. Ac-
curacy of the test depends on variables such as tem-
perature and age of the battery. Follow the recom-
mended testing instructions listed below.

IMPORTANT: Two types of battery tests are dis-
cussed in this subject. The first, Midtronics Pow-
erSensor Micro740 Test, uses the Midtronics
Micro740 battery tester and must be used by all
U.S. and Canadian dealers for battery warranty
claims. The second test is a load test using a
carbon pile type tester and should not be used
by U.S. or Canadian dealers for battery war-
ranty claims.

Visual Inspection

Check for obvious damage such as a cracked or bro-
ken case that could permit loss of electrolyte. If there
is physical damage replace the battery. Find the
cause of the damage and correct it as needed.

On maintenance-free batteries without a built-in hy-
drometer, perform the Midtronics PowerSensor Mi-
cro740 test or the load test.

On maintenance-free batteries with a built-in hydrom-
eter, check the sight glass. If a green dot shows in
the sight glass test the battery. If the sight glass is
dark recharge the battery, then test it. See Sub-

ject 120. If the sight glass is clear replace the bat-
tery. See Fig. 1.

Prior to Testing

1. Clean the battery terminals with a soft wire brush
before testing.

2. At the start of the test, make sure all vehicle ac-
cessory loads are off and the ignition is in the off
position.

Battery Testing

AN e e XN
N D &

F E D
10/18/94 540029a
A. Green Dot E. 65% or Less of
B. Dark Charge
C. Clear F. 65% or More of
D. Dead Battery Charge

Fig. 1, Built-In Hydrometer or Charge Indicator (on
optional batteries only)

Midtronics PowerSensor
Micro740 Test

NOTE: This test must be used by all U.S and
Canadian dealers for battery warranty claims.

Every battery in a pack of two or more must be dis-
connected before testing. If more than one battery is
selected to be tested, the analyzer will test the first
battery, then prompt you to connect to the next bat-
tery after the test has been completed. If the ana-
lyzer detects that the batteries are connected it will
remind you to disconnect the pack before starting the
test.
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Battery Testing

Connecting the Midtronics Tester

1. Screw an adapter onto the negative-terminal stud

and one onto the positive-terminal stud. See
Fig. 2.

ouhwhE

)
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7\
X

06/23/2003 544326

Negative-Terminal Clamp
Negative-Terminal Adaptor
Negative-Terminal Battery Jumper
Positive-Terminal Jumper
Positive-Terminal Adaptor
Positive-Terminal Clamp

Fig. 2, Battery Connection

IMPORTANT: For accurate test results, connect
the clamps to the lead adaptors or to the lead
bases of threaded studs. Lead stud adaptors
are included with the Micro740. Do not connect
the clamps directly onto the threaded studs or
an inaccurate test result may occur.

appears, clean the terminals and/or reconnect
the clamps.

Battery Test

NOTE: If the analyzer displays a test message
after you start the test see Test Messages to
determine the cause and remedy.

1. Use the arrow buttons at the top of the keypad to
scroll to menu choices. Select BATTERY TEST.
Press ENTER to select.

2. Enter the number of batteries being tested (1 to
6) and press ENTER to select.

3. Select the rating system; CCA, SAE, EN, IEC,
DIN, or JIS then press ENTER.

4. Select the appropriate rating value (see Table 1)
then press ENTER.

5. If the analyzer detects that the temperature of
the battery may make a difference in the results
it will ask you to select whether the battery tem-
perature is above or below 32°F (0°C). It will re-
sume the test after you make the selection and
press ENTER.

6. At the end of the test, the Micro740 will display
one of the following results from Table 2 and the
measured voltage and CCA, if applicable.

If the result is REPLACE BATTERY or BAD
CELL—REPLACE, the analyzer will prompt you
to press ENTER to generate a battery code.

When the prompt BAT.SERIAL # appears enter
the battery serial number. Use the ARROW but-
tons to scroll to the correct digit, then press EN-
TER to select it and move to the next digit.

Pressing the BACK button will move the cursor

2. Connect the red clamp to the positive-terminal back one space. When finished, press ENTER.
stud adaptor. 7. Turn on the printer and align the analyzer trans-
3. Connect the black clamp to the negative-terminal mitter with the printer receiver. Press and hold
stud adaptor. the MENU button. Select PRINT RESULTS from
the option menu by using the arrow buttons and
4 ?ﬁ%kggﬁnggtrigas gﬁﬁf Sggsfcgftqhtg ggf#remauzf' pressing ENTER. It will take about 30 seconds to
. : P print all test results, which are displayed simulta-
be firmly connected to the adaptors before test- neouslv on the screen
ing. If the test message CHECK CONNECTION y '
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Battery Testing

Battery Rating Systems

Rating System Description Value Range
CCA Cold Cranking Amps, as specified by SAE. The most 100 to 1700 A
common rating for cranking batteries at 0 F (-18 C)
SAE European labeling of CCA 100 to 1700 A
EN Europa-Norm 100 to 1700 A
IEC International Electrotechnical Commission 100 to 1000 A
DIN Deutsche Industrie-Norm 100 to 1000 A
JIS Japanese Industrial Standard: (shown on a battery as a 43 values from 26A17 to 245H52

combination of numbers and letters, for example: 80D26)

Table 1, Battery Rating Systems

Battery Test Results

Result

Recommendation

Good Battery

Return to service.

Good — Recharge

The battery is good, but has an insufficient state of charge. Fully charge
the battery and return to service. See Subject 120 .

Charge & Retest

The battery has a very low state of charge. Fully charge the battery and
retest. Failure to fully charge the battery before retesting may cause false
readings. See Subject 120 .

Replace Battery

Replace the battery and generate a test code.

Bad Cell — Replace

Replace the battery and generate a test code.

Table 2, Battery Test Results

Test Messages

Test Message—SYSTEM NOISE

Test Message—SYSTEM NOISE

Possible Cause

Remedy

The analyzer has detected computer or ignition
noise and will attempt to retest.

Make sure all vehicle loads are off and the ignition is in the off position.
The analyzer will automatically retest when it no longer detects system
noise

You may be testing too close to a noise source.

Move away from any high-current device and retest.

Battery charge is too low to test properly.

Recharge the battery and retest. If the message reappears, replace the
battery. See Subject 120 .

Poor connection at battery terminal.

Connect the battery cables and retest.

Test Message—NON 12-VOLT BATTERY DETECTED

Test Message—NON 12-VOLT BATTERY DETECTED

Possible Cause

Remedy

You are attempting to test both batteries in a
24-volt system at the same time.

Disconnect the batteries and test each one individually.

Condor Workshop Manual, Supplement 5, May 2004

130/3



54.02

Batteries

Battery Testing

Test Message—INTERNAL ERROR, SERVICE REQUIRED

Test Message—INTERNAL ERROR, SERVICE REQUIRED

Possible Cause

Remedy

The analyzer has detected a hardware or
software problem.

See the Midtronics Micro740 Instruction Manual.

Test Message—REVERSE CONNECTION

Test Message—REVERSE CONNECTION

Possible Cause

Remedy

The clamps are connected in reverse polarity.
|IE: Red to negative(-), and black to positive (+).

Disconnect the clamps and reclamp to proper polarity.

Test Message—UNSTABLE BATTERY

Test Message—UNSTABLE BATTERY

Possible Cause

Remedy

Batteries that are very weak or that have just
been charged may have sufficient electrical
activity to alter test results. The analyzer will
automatically retest when the battery has
stabilized. Fully charged batteries should
stabilize quickly.

Charge weak batteries and then retest. See Subject 120 .

Test Message—CHECK CONNECTION

Test Message—CHECK CONNECTION

Possible Cause

Remedy

Poor connection. Both sides of the clamps must
be firmly connected before testing.

Clean the battery terminals using a wire brush and a mixture of baking
soda and water.

Inspect and clean the clamps. Liberally apply baking soda and water
with a clean cloth and thoroughly rub the jaw and spring. Use a soft wire
brush to remove corrosion buildup. Rinse with water and let dry.

Load Test AWARN|NG
NOTE: This test must not be used by U.S and Before charging a battery, read the instructions
Canadian dealers for battery warranty claims. in Subject 120 . Failure to follow the safety pre-
1. Before beginning the load test, make sure the cautions could result in personal injury.
battery to be tested is fully charged. See Sub- When charging batteries, always wear eye protec-
ject 120 for conventional battery and gel cell tion. During charging, batteries give off explosive

charging instructions.

hydrogen gas. Exploding gas can cause blind-
ness or other bodily injury.

2. Test each battery separately, either installed or
removed. Disconnect the battery ground cable
first.

130/4
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Battery Testing

3. Connect the tester leads to the battery terminals 8. Remove the load after 15 seconds and note the
following the tester manufacturer’s instructions. tester reading.
Batteries with sealed terminals require adaptors
to provide a place for attaching the tester’s
leads. See Fig. 3.

If the voltage drops below the minimum listed in
the table replace the battery.

If the voltage is the same or greater than the
minimum listed in the table the battery is capable
of further service.

06/20/2003 540030d

1. Terminal Adaptor

Fig. 3, Sealed Battery

4. Check the rated CCA of the battery. Apply a load
equal to one-half the rated CCA across the termi-
nals for 15 seconds to remove the surface
charge from the battery. Remove the load and
wait 15 seconds for the battery to recover.

Example: For a battery rated at 620 CCA, apply
a load of 310 amperes across the terminals.

5. Estimate the battery temperature by touch and
by the ambient temperature the battery was ex-
posed to before this test, then find the voltage in
Table 1, Specifications 400 that must be main-
tained while the battery supplies a specified elec-
trical load.

Example: At 70°F, (21°C) the battery must supply
9.6V minimum.

6. Apply the specified test load to the battery for 15
seconds. The test load (amperes) is equal to
one-half of the cold-cranking amperes of the 0°F
(—18°C) rating of the battery.

7. Read the terminal voltage at the end of 15 sec-
onds with the load still connected. Do not keep
the load attached for a longer period of time be-
fore reading the voltage, as this would alter the
test results.
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Battery Removal and Installation

A\ WARNING

Before doing any of the following procedures,
read the instructions in  Subject 100 . Failure to
follow the safety precautions could result in per-
sonal injury.

Removal

1. Park the vehicle on a level surface, shut down
the engine, set the parking brake and chock the
rear tires.

2. Make sure all electrical loads (lights, ignition, ac-
cessories) are turned off.

3. Remove the battery cover.

A\ WARNING

Battery posts, terminals, and related accessories
contain lead or lead compounds, chemicals
known to the state of California to cause cancer
and reproductive harm. To prevent possible per-
sonal injury, always wash your hands after han-
dling battery parts and related accessories.

4. Remove the battery cables and interconnectors.
For ease of installation, note the locations of the
battery positive and negative terminals in relation
to the vehicle.

5. Remove the battery hold-down fasteners and
clamp assembly; then remove the batteries from
the battery box. See Fig. 1.

6. Clean and inspect the batteries following the
guidelines in Subject 150 .

Installation

1. Be sure that the batteries to be installed have a
sufficient capacity to cover the electrical needs of
the vehicle. See Subject 170 .

A\ CAUTION

Using an under-capacity battery will result in
poor performance and premature battery failure,
resulting in starter damage or reduced starter
life.

541376

5. Hold-Down Washer
6. Hold-Down Screw
7. Positive Terminal

09/13/96

=

Interconnector

2. Negative Terminal
3. Clamp Assembly
4. Hold-Down Nut

Fig. 1, Battery Box

2. Be sure each battery is at full charge when in-
stalled. If the batteries have been in storage for
some time, or if the installation is being made in
subfreezing temperatures, give the batteries a
boost-charge before installing them. For instruc-
tions, see Subject 120 .

3. Place the batteries in the carrier with the termi-
nals in the proper position, as removed. The bat-
teries should rest level in the carrier.

4. Install the battery clamp assembly, and tighten
the hold-down fasteners until the battery is se-
cure. See Fig. 1.

A\ CAUTION

Do not overtighten the battery clamp assembly.
Overtightening could damage the battery.

5. For corrosion protection, liberally apply pumpable
dielectric grease, part number 48-0239-000, to
the battery terminal pads.
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Batteries

Battery Removal and Installation

6. Connect the battery cables and interconnectors
to the batteries; first connect the positive cable to
the positive terminal. Next, connect the intercon-
nectors, first positive, then negative. Connect the
negative cable to the negative terminal last.

A\ CAUTION

Reversed polarity may cause serious damage to
the electrical system.

7. Tighten all battery connections to the torque
specifications listed on the battery. On American
LaFrance batteries, tighten them 10 to 15 Ibf-ft
(1360 to 2040 N-cm). The correct torque is im-
portant for proper electrical system operation.

8. Start the engine, and check the operation of the
charging system. If needed, adjust or repair the
charging system to obtain the correct charging
output. For instructions, see the applicable alter-
nator or starter subject in Group 15.

9. Cover the battery terminals with protective plastic
caps.

A\ CAUTION

Make sure all battery terminals are covered with
protective caps. Failure to cover the battery ter-
minals could cause accidental shorting across
the posts.

10. Install and secure battery cover.

11. Remove the chocks from the rear tires.

140/2
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A\ WARNING

Before doing any of the following procedures,
read the instructions in  Subject 100 . Failure to
follow the safety precautions could result in per-
sonal injury.

Cleaning and Inspection

A\ WARNING

Battery posts, terminals, and related accessories
contain lead or lead compounds, chemicals
known to the state of California to cause cancer
and reproductive harm. To prevent possible per-
sonal injury, always wash your hands after han-
dling battery parts and related accessories.

1. Inspect the battery cables for wear, and replace
them if necessary. Clean the cable connector
terminals with a wire brush.

2. Clean and tighten the battery ground cable, ter-
minals, and clamps.

3. Inspect the clamp assembly, hold-down fasten-
ers, and battery box. Replace worn or damaged
parts. Remove any corrosion with a wire brush,
and wash with a weak solution of baking soda
and water. Rinse with clean water, and dry. Paint
the retainer assembly, if needed, to prevent rust-
ing.

4. Be sure foreign objects, such as stones, bolts,
and nuts, are removed from the battery box.

Battery Cleaning and Inspection

Condor Workshop Manual, Supplement 0, January 2000
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Storage

Always store batteries in an upright position. Don’t
store batteries on their sides, as electrolyte may es-
cape through the vent holes.

Maintain inventory levels in balance with demand
and always rotate battery stock on a strict first-in,
first-out basis. To protect against self-discharge,
check the date codes stamped on the battery cartons
and on the batteries themselves.

IMPORTANT: One of the major causes of prob-
lems with replacement batteries is failure to fol-
low the first-in, first-out stock procedure.

Roller racks provide the best way to store batteries.

If loaded properly from the back, they insure that the
oldest battery of a particular type will always appear
in the front.

Mark the racks clearly, both front and back, to ensure
that the same battery type will go in the same rack
every time.

If roller racks are not available, use wooden shelving
reachable from both the front and the back. Other-
wise, old batteries must be removed, to put new bat-
teries in the back.

Never stack batteries on top of one another. If noth-
ing else is available, simple battery storage racks
can be made from loose, flat boards.

Maintenance-free batteries can have a shelf life of up
to twelve months or more, depending upon storage
temperatures, before charging is needed.

NOTE: Batteries in vehicles that are not in ser-
vice are considered to be in storage. When a
vehicle is to be out of service for 30 days or
more, disconnect the negative ground terminal
of each battery to prevent self-discharge caused
by various components.

To minimize self-discharge, store batteries in as cool
a place as possible, away from heat ducts in winter,
and shielded from direct sunlight in summer.

The best storage conditions are in clean, dry areas
where ambient temperatures are stable between 32°
and 80°F (0° and 27°C). Storage in temperatures
above 80°F (27°C) is not recommended, as this in-
creases the rate of self-discharge. Avoid tempera-
tures below 32°F (0°C) to prevent freezing if a bat-
tery becomes discharged.

Battery Storage
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Selecting a Replacement

Long and trouble-free service is assured when the
reserve capacity of the battery is equal to or exceeds
160 minutes and the cold cranking amp (CCA) rating
of each replacement battery is at least 625 amperes.
The CCA rating of the battery is a measure of its
ability to supply high cranking power to the cranking
motor at 0°F (-18°C).

The use of an undersized battery may cause poor
performance and early failure. It may also cause
damage to or reduced life of the starter. With falling
temperatures, battery power decreases while the
need for engine cranking power increases. Subzero
temperatures reduce the capacity of a fully charged
battery to 45 percent of the normal power, and at the
same time, increase cranking load to 3-1/2 times the
normal warm-weather load.

Batteries of a greater capacity should be considered
if the electrical load has been increased through the
addition of accessories, or if driving conditions are
such that the charging system cannot keep the bat-
teries charged.

IMPORTANT: Don't replace a battery with one
designed for automobiles and light trucks. The
cold cranking amp (CCA) rating may be the
same or higher, but the plates are lighter, and
the battery won't provide the reserve life that is
needed. Also, these batteries don’t have the ex-
tra vibration protection or temperature resis-
tance required on a heavy-duty vehicle.

Replacement Battery Selection
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Replacement (see Fig. 1)

07/26/2000 543257

Fig. 1, Battery Shutoff Switch

A\ WARNING

Before doing any of the following procedures,
read the instructions in  Subject 100 . Failure to
follow the safety precautions could result in per-
sonal injury.

1.

Park the vehicle on a level surface, shut down
the engine, apply the parking brake, and chock
the rear tires.

Remove the battery box cover and disconnect
the battery cables.

Mark the cables on the rear of the switch for as-
sembly reference. Loosen and remove the hex-
nuts securing the cables to the rear of the
shut-off switch.

Loosen shut-off switch handle setscrew and re-
move the handle.

Loosen and remove the nut securing the switch
to the bracket and remove the switch.

Position the new switch in the bracket and se-
cure with the nut.

Install the cables on the rear of the switch as
previously marked and secure with the hexnuts.

Connect the battery cables and install the battery
box cover.

Remove the chocks from the tires.

Battery Shutoff Switch Replacement
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Troubleshooting

Troub|eshooting 4. Wires in the electrical system are shorted or
pinched.
If the starting batteries test gOOd, but fail to perform 5. There are loose or damaged battery cable-to-
satisfactorily in service, check for the following terminal connections.
causes:
_ ) 6. The batteries are still connected in a vehicle that
1. Accessories were left on overnight. has been out of service. Small current drains
2. Aslipping alternator belt, high resistance in the Lrgrr]n d?s(,:ccr?:;soe”?r?eﬂt;aaﬁntzrr?egoirr:nseigtg)de?”rfp\?v:gi
wiring, or an inoperative voltage regulator is Batteries Ief% in a discharged conditiongfor a ro-.
causing the batteries to discharge. : . ged « ap
longed period of time are subject to freezing and
3. The electrical load is exceeding the charging may become difficult to charge.

system capacity.

Problem—The Starting Batteries Are Undercharged

Problem—The Starting Batteries Are Undercharged

Possible Cause

Remedy

The drive belt is slipping.

Check the drive belt. See Section 01.00, Subject 110, for instructions.
Replace belt or tensioner as necessary.

Start the engine and check the alternator voltage and output. See
Section 15.01 , Troubleshooting 300, for instructions.

The drive belt is damaged or missing.

Check the drive pulleys for locked bearings. Repair or replace any damaged
components. Replace the drive belt and start the engine.

Check the alternator voltage and output. See Section 15.01 , Troubleshooting
300, for instructions.

The batteries are undercharged.

Do a load test on the batteries. See Subject 130 for instructions. Charge or
replace batteries as needed.

If the batteries were discharged, start the engine and check the alternator
voltage and output. See Section 15.01 , Troubleshooting 300, for instructions.

The cranking circuit is damaged.

If the batteries were fully charged and passed the load test, check the
cranking circuit. Go to "Cranking Circuit Test" in Section 15.00,
Troubleshooting 300, for instructions. Make repairs as needed. Start the
engine to verify the repair.

The control circuit is damaged.

Check the starter wiring. Go to "Starter Wiring Test" in Section 15.00 ,
Troubleshooting 300, for instructions. Make repairs as needed. Start the
engine to verify the repair.

The starter cranks slowly when cold.

Go to "Cold Weather Starting Test" in Section 15.00 , Troubleshooting 300, for
instructions.

The battery cables do not deliver sufficient
voltage to the starter.

Check the available cranking voltage. Go to "Available Cranking Voltage Test"
in Section 15.00 , Troubleshooting 300, for instructions.

The starter ring gear or pinion gear is
damaged.

Visually check the ring and pinion gears. Go to "Ring and Pinion Gear Test" in
Section 15.00 , Troubleshooting 300, for instructions.

The starter is damaged.

Replace the starter.

The alternator is malfunctioning.

Check alternator voltage and output. See Section 15.01 , Troubleshooting 300,
for instructions.

The isolator relay is not operating correctly
(optional battery isolator system only).

Replace the isolator relay with an exact replacement continuous duty relay.

Condor Workshop Manual, Supplement 0, January 2000
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Troubleshooting

Problem—The Starting Batteries Are Overcharged

Problem—The Starting Batteries Are Overcharged

Possible Cause Remedy

Run engine at approximately 2000 RPM. Using a digital voltmeter, check the
voltage at the alternator. See Section 15.01 , Troubleshooting 300, for

The voltage regulator is damaged. instructions.

If the voltmeter reads 15.5V or above, adjust the voltage regulator. See
Section 15.01, Subject 110, for instructions.

Run engine at approximately 2000 RPM. Using a digital voltmeter, check the
) ) voltage at the alternator. See Section 15.01 , Troubleshooting 300, for
The dash voltmeter is not reading instructions.

correctly.
If the dash voltmeter reading does not match the reading of the digital

voltmeter, check and, if necessary, replace the dash voltmeter.

Check battery temperatures. If 120°F (49°C) or above, connect cool, fully
charged batteries and recheck the voltage at the alternator. See

The batteries are overheated. Section 15.01 , Troubleshooting 300, for instructions.

If 119°F (48°) or below, load test the batteries. See Subject 130 for
instructions.

Check battery temperatures.

The batteries need to be replaced. If 119°F (48°C) or below, load test the batteries. See Subject 130 for
instructions.
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Specifications

Minimum Permissible Voltages
) Minimum Voltage (After 15 seconds at
Ambient Temperature 300 amps)
°F (°C)
12-Volt

70 (21) and Above 9.6

60 (16) 9.5

50 (10) 9.4

40 (4) 9.3

30 (-1) 9.1

20 (-7) 8.9

10 (-12) 8.7

0 (-18) 8.5

Table 1, Minimum Permissible Voltage at Various Ambient Temperatures

Rated Battery Capacity Slow Charge * Fast Charge '
(Reserve Minutes) Hours @ Amperes Hours @ Amperes

30 5 7-1/2 20

180 15 10 5 30

2-1/2 45

* Slow charging is recommended for completely charging the batteries.

T An emergency boost charge, which consists of a high charging rate, can be obtained by reducing the
fast-charge time to half, while maintaining the same recommended ampere charge may be used to crank an
engine.

Table 2, Charging Rates

Manufacturer Lubricant or Part Number
Shell Oil Co. No. 71032; No. 71306
Texaco, Inc. No. 955
Quaker State No. NYK-77

Table 3, Approved Electrical Lubricants

Reserve Capacity Cold Cranking Amps (CCA)
180 minutes 925
Table 4, Standard Battery Specifications
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General Information

System Components

The instrumentation system consists of gauges, indi-
cators, telltales, a warning buzzer (in the speedom-
eter) and a Data Collection Unit (DCU). The DCU is
located on the inboard side of the air intake upright
above the frame rail. See Fig. 1.
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12/12/2000 461857

1. Magnetic Switch
2. Power Steering Fluid Reservoir
3. Data Collection Unit (DCU)

Fig. 1, Data Collection Unit (DCU) Location

Due to the wide selection of cab configurations, there
are several instrumentation configurations.

Figure 2 represents a typical sit-down left-hand-drive
instrument and control panel equipped with all of the
standard and many of the optional instruments and
controls.

Figure 3 represents a typical sit-down left-hand-drive
and stand-up right-hand-drive instrument and control
panel equipped with all of the standard and many of
the optional instruments and controls.

Figure 4 represents a typical sit-down left-hand-drive
and sit-down right-hand-drive instrument and control

panel equipped with all of the standard and many of

the optional instruments and controls.

General Information

Instrument Pod

The instrument pod (see Fig. 5) is located on the
steering column and contains the following features:

e a speedometer

* atachometer

e an engine oil pressure gauge

« a high-beam headlamp indicator

» a check engine indicator

e the Speedometer Message Center

e turn signal indicators
For speedometer message center displays, see
Fig. 6.
Speedometer With Built-In System
Control Unit (SCU)

The speedometer assembly contains the following
items:

e System Control Unit (SCU)

e Speedometer

* Speedometer Message Center (SMC)
e Audible Warning Device

The speedometer registers vehicle speed in both
miles per hour (mph) and kilometers per hour (km/h).

The speedometer assembly contains no user-
serviceable parts.

Tachometer

The tachometer indicates engine speed in revolutions
per minute (rpm) and serves as a guide for shifting
the transmission and keeping the engine in the ap-
propriate rpm range. For low idle and rated rpm, re-
fer to the engine identification plate.

Engine Oil Pressure Gauge

The oil pressure gauge should read as shown in
Table 1.
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Instrumentation

General Information

Oil Pressure *

Engine Model

Oil Pressure at Idle Speed

psi (kPa)

Oil Pressure at Rated rpm
psi (kPa)

Cummins ISC, ISL, ISM

10 (70)

30 (207)

Caterpillar CFE/3126B

10-20 (70-138)

35-70 (240-480)

Caterpillar C-10, C-12

10-20 (70-138)

30-45 (207-310)

* Oil pressures are given with the engine at operating temperature. With the engine cold, oil pressure may be

higher.

Table 1, Oil Pressure

Instruments and Gauges

All of the gauges have a warning light, but not all of
the warning lights are used. See Table 2 for the con-
ditions that activate the warning lights.

Gauge Warning Light Activation

Gauge

Condition When
On

Activating Condition

Engine Oil Pressure

Too low

Programmable

Voltmeter

Too low or too high

>15 volts or <10 volts

Transmission Oil Temperature

Too high

Programmable

Primary and Secondary Air Pressure

Too low

65 psi (448 kPa) or less

Fuel Level 1/8 tank or less 210 ohms or more from sensor
Water (Coolant) Temperature Too high Programmable

Front and Rear Driver Oil Temperature Gauge | Too high 230°F (110°C) or higher

Intake Air Restriction Clogged 25 in H,0 or more

Brake Application Air Gauge Not used Not activated

Ammeter

Incorrect charging

Charge rate >50 amps or discharge rate >25 amps

Table 2, Gauge Warning Light Activation

Instrument Cluster

The instrument cluster is located to the right of the
steering column in some sit-down left-hand-drive and
all stand-up right-hand drive vehicles. See Fig. 3.

In the sit-down right-hand-drive vehicle, the instru-
ment cluster is located to the right of the left-side
steering column and to the left of the right-side steer-
ing column (see Fig. 4) and contains the following
features:

* a voltmeter
* warning and indicator lights
» water (coolant) temperature gauge

« a fuel level gauge

e a primary air pressure gauge

e a secondary air pressure gauge

e transmission oil temperature gauge

Voltmeter

The voltmeter indicates the vehicle charging system
voltage when the engine is running, and the battery
voltage when the engine is stopped. See Fig. 7.

The voltmeter will normally show approximately 13.7
to 14.1 volts when the engine is running. The voltage
of a fully charged battery is 12.7 to 12.8 volts when
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General Information

01/12/2001

drive vehicle.

2. Instrument Pod

NOTE: The instrument and control panel for a sit-down right-hand-drive vehicle is the reverse of the sit-down left-hand-

1. "A" Panel 3. Instrument Cluster
4. Center Dash Panel

610444

5. Push Button Shift Selector

Fig. 2, Instrument and Control Panel for a Sit-Down Left-Hand-Drive Vehicle

the engine is stopped. A completely discharged bat-
tery will produce only about 12.0 volts. The voltmeter
will indicate lower voltage as the vehicle is being
started or when electrical devices in the vehicle are
being used.

Transmission Oil Temperature
Gauge
With an Allison automatic transmission, the transmis-

sion oil temperature gauge reading should not ex-
ceed 250°F (121°C) during normal operation.

Primary and Secondary Air
Pressure Gauge

The air pressure gauge registers the constant pres-
sure in the air system. Normal pressure with the en-
gine running is 95 to 125 psi (655 to 862 kPa). A low-
air-pressure warning light and alarm come on when
air pressure in the system drops below a minimum

pressure of 62 to 68 psi (427 to 469 kPa). When the
engine is started the warning light and alarm remain
on until the air pressure exceeds minimum pressure.

Fuel Level Gauge

The fuel gauge indicates the level of fuel in the fuel
tank(s).

Water (Coolant) Temperature
Gauge

During normal engine operation, the water (coolant)
temperature gauge should read 175 to 195°F (79 to
91°C). If the temperature remains below 160°F
(71°C) or exceeds the maximum temperature shown
in Table 3, inspect the cooling system to determine
the cause. Refer to Section 20.00 for troubleshoot-
ing and repair procedures.
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General Information

01/12/2001 610445
1. "A" Panel 3. Instrument Cluster 5. Push Button Shift Selector
2. Instrument Pod 4. Center Dash Panel

Fig. 3, Instrument and Control Panel for a Sit-Down Left-Hand-Drive and Stand-Up Right-Hand-Drive Vehicle

Maximum Water (Coolant) Temperature Warning and Indicator Lights
Engine Model Maximum Coolant The warning and indicator lights are contained in the
Temperature: °F (°C) lightbar of the instrument cluster. See Table 2 for
Caterpillar 215 (102) conditions that cause warning light activation.
Cummins 212 (100)

Ignition Sequence

Turning on the ignition activates the instrumentation
and starts the initialization sequence (see Fig. 8).
This sequence gives the operator a chance to verify
the correct operation of the gauges and indicators.
The sequence is as follows:

Table 3, Maximum Water (Coolant) Temperature
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General Information

01/12/2001 610443

1. "A" Panel 3. Instrument Cluster 5. Push Button Shift Selector
2. Instrument Pod 4. Center Dash Panel

Fig. 4, Instrument and Control Panel for a Sit-Down Left-Hand-Drive and Sit-Down Right-Hand-Drive Vehicle

Initialization Phase One: e Alphanumeric display shows odometer
» Gauge pointers move to just below 0, then to O * Check Engine LED turns off
e Gauge warning LEDs turn on
» All alphanumeric display graphics turn on

* All light bar telltales turn on The information under this heading provides an un-
« Check Engine LED turns on derstanding of how the system works. See Fig. 9.

Functional Description

Initialization Phase Two: Vehicle Data Bus
* Gauge pointers indicate actual readings The vehicle data bus is a two-wire bus that transfers
e Gauge warning LEDs turn off information to and from various control units in the
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08/16/2000

610430

1. Tachometer

2. Left-Turn Signal Indicator

3. Speedometer

4. Right-Turn Signal Indicator

5. Engine Oil Pressure Gauge

6. Check Engine Indicator

7. Set Button

8. Speedometer Message Center
9. Mode Button

10. High-Beam Headlamp Indicator

Fig. 5, Instrument Pod

vehicle. The vehicle data bus is connected to the
DCU and provides road speed, engine oil pressure,
water temperature, and oil temperature data for the
gauges. It also provides data for some of the telltales
in the light bar.

NGI Data Bus

The Next Generation Instrumentation (NGI) data bus
is an internal six-wire bus that originates at the SCU
in the speedometer and connects to all of the instru-
mentation components. It contains two wires for the
system power and ground, two wires for the backlight
power and ground, and two wires that transfer sys-
tem data. The data drive gauge pointers control cer-
tain warning lights, and control the Liquid Crystal Dis-
play (LCD) in the speedometer.

The NGI bus begins in the speedometer where it
connects to the LCD. From the speedometer, using a
six-pin connector, the remaining instrumentation com-
ponents are daisy chained together.

IMPORTANT: The NGI modules are not service-
able and must not be opened or the warranty
will be voided.

Because all of the instrumentation components are
connected to each other by the NGI bus, a fault in
any one component can affect the operation of some
or all of the others. A break in the wires to one gauge
including the wiring inside of the gauge that carries
the backlight power or ground will affect the gauges
downstream from the fault. A short circuit in one de-
vice on the NGI bus can disable all of the compo-
nents connected to the bus. A data bus must not be
spliced into at any time. Incorrect data and false
readings could result.

Speedometer Message Center

The Speedometer Message Center (SMC) provides
information in a LCD within the speedometer. The
SMC displays are as follows:

e an odometer (not resettable)
e two resettable trip odometers
e an hour meter (not resettable)
« diagnostics

The mode button located on the speedometer is
used to scroll through the displays on the speedom-
eter message center. The SMC default display is the
odometer. To view a different display, press and re-
lease the mode button until the desired display
appears.

The SMC display goes blank when the ignition is
turned off. Press either the mode button or the set
button to reactivate the display. The display will re-
main on for 10 seconds.

If a warning alarm is triggered, a warning message
will override all other displays until the condition that
caused the warning alarm is corrected. The warning
message may be temporarily overridden by pressing
the set button.

System Control Unit

The System Control Unit (SCU) located in the speed-
ometer is connected to the vehicle data and NGI
bus. It oversees the operation of the entire instru-
mentation system and supplies power to the 2-inch
gauges.

Gauges

The pointers in the speedometer and 2-inch gauges
are driven by a stepper motor. Power, backlighting,
and data signals are supplied by the NGI data bus.
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General Information
123456.7 | 9999 2 9999
M TRIP MI TRIP MI
1 2 3
888888.8 DHAGIST AR 1 LD
4 " 5 6

12/13/2000

1. Odometer
2. Trip Odometer 1
3. Trip Odometer 2

4. Hour Meter
5. Test Mode

610459

6. Diagnostic Messages (when
active)

07/26/2000 610429

Voltmeter

Warning and Indicator Lights

Water (Coolant) Temperature Gauge
Fuel Level Gauge

Primary Air Pressure Gauge
Secondary Air Pressure Gauge

NogopwbE

Transmission Oil Temperature Gauge

Fig. 7, Instrument Cluster

The SCU controls the operation of the red warning
LED in each gauge. The warning lights and the back-
lighting in the gauges are LEDs. If a gauge LED is
defective, the entire gauge will need to be replaced.

Light Bar

The light bar is connected to and receives data from
the NGI bus. The bar contains 15 individually con-
trolled warning LED lights. Some LED’s are con-
trolled by direct connection to the light bar, others are
controlled by signals on the NGI bus. The light bar

Fig. 6, Speedometer Message Center Displays

also drives the externally mounted CHECK ENGINE
light below the speedometer.

Externally Mounted Data Collection
Unit (DCU)

The DCU is an environmentally sealed unit and is
typically mounted on the inboard side of the air in-
take upright above the frame rail. It receives inputs
from the pressure and vacuum hoses, and from the
fuel level sender unit. The DCU converts that data
into gauge pointer data and sends it to the gauges
over the NGI bus. The DCU also generates the low
air data and places it on the NGI bus.

Condor Workshop Manual, Supplement 6, September 2004
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General Information
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Fig. 8, System Initialization
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General Information
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12/13/2000

1.
2.

Analog Inputs (fuel level)
Analog Inputs (grid heater and
water-in-fuel)

J1708 Data Bus

Light Bar

Switched Inputs

Check Engine Light
2-inch Gauges
Speedometer with SCU
NGI Bus Signal

©O~NoOGO

1610458

10. Pressure Transducer Inputs

11. Vacuum Transducer Air Filter
Input

12. Data Collection Unit

Fig. 9, System Block Diagram
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Removal

Speedometer Removal and Installation

Installation

1. Park the vehicle on a level surface and apply the
parking brake. Shut down the engine. Chock the
rear tires.

2. Disconnect the batteries.

NOTE: It may be necessary to remove the
steering wheel for clearance. For instructions,
see Group 46 .

3. Remove the steering column upper and lower
covers.

4. Depress the locking tabs and disconnect the four
electrical connectors from the rear of the speed-
ometer. See Fig. 1.

12/07/2001 603000

Panel

NGI Bus E5

Analog and Switched Inputs, E6
A/N Display, E3

Alignment Tab

NGI Bus, E4

Alignment Notch

U-Clamp

Mounting Screw

©CINoTrWDNE

Fig. 1, Speedometer Mounting

5. Remove the two mounting screws and remove
the U-clamp.

6. Remove the speedometer from the front of the
gauge mounting panel.

1. Position the speedometer in the gauge mounting
panel.

2. Install the U-clamp and tighten the mounting
screws.

3. Connect the four electrical connectors to the rear
of the speedometer.

4. |Install the upper and lower steering column cov-
ers.

5. Install the steering wheel if removed. For instruc-
tions see Group 46 .

Connect the batteries.
7. Remove the chocks from the tires.

Condor Workshop Manual, Supplement 3, December 2001
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2-inch Gauge Removal and Installation
Removal panel, or the "A" panel, remove the Torx®-
_head screws securing the gauge mount-
1. Park the vehicle on a level surface and apply the ing pane| to the dash. See Fig. 1, Refs.

parking brake. Shut down the engine. Chock the
rear tires.

Disconnect the batteries.
Remove the gauge mounting panel.

NOTE: If replacing a gauge on the steering
wheel instrument pod it may be necessary to
remove the steering wheel for clearance. For

1, 3 and 4.

Depress the locking tabs and disconnect the
electrical connectors from the rear of the 2-inch
gauge. See Fig. 2.

Turn and unlock the gauge clamp ring that se-
cures the gauge to the mounting panel. Remove
the two shims from the rear of the gauge and
remove the gauge from the front of the panel.

instructions see Group 46 . .
Installation

3.1 If removing a gauge located on the steer-
ing wheel instrument pod, remove the
steering column upper and lower covers.
See Fig. 1, Ref. 2.

1. Insert the gauge through the front of the panel
making sure the alignment tab on the bottom

01/12/2001 610444

NOTE: The instrument and control panel for a sit-down right-hand-drive vehicle is the reverse of the sit-down left-hand-
drive vehicle.

1. "A" Panel 3. Instrument Cluster
2. Instrument Pod 4, Center Dash Panel

5. Push Button Shift Selector

Fig. 1, Instrument and Control Panel for a Sit-Down Left-Hand-Drive Vehicle

3.2 If removing a gauge located on the instru-
ment cluster panel, the center dash

near the bezel fits into the notch in the gauge
mounting hole.
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2-inch Gauge Removal and Installation

3

2
12/07/2001
A. Remove
1. Clamp Ring 5. NGI Bus, E1
2. Flat Shim 6. Cutout
3. Wave Shim 7. Alignment Tab
4. Panel

B.

Install

/?l

10

B

603001

8. NGI Bus, E2
9. Notch
10. Locktabs

Fig. 2, 2-Inch Gauge Mounting

2. Install the wave shim, then the flat shim, then the
clamp ring. Align the tab with the cutouts in the
gauge housing.

3. Press the clamp ring against the flat shim and
twist clockwise about 1/16-inch until it locks into
place.

4. Connect the three electrical connectors to the
rear of the 2-inch gauge.

5. If a gauge on the steering wheel instrument pod
was replaced, install the upper and lower steer-
ing column covers.

6. Install the steering wheel if removed. For instruc-
tions, see Group 46 .

7. If a gauge on the instrument cluster panel, the
center dash panel, or the "A" panel was re-
placed, secure the gauge mounting plate to the
dash with the Torx-head screws.

Connect the batteries.
Remove the chocks from the tires.
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Condor Workshop Manual, Supplement 3, December 2001



Instrumentation

54.06

Removal

Data Collector Unit (DCU) Removal and Installation

1. Park the vehicle on a level surface and apply the
parking brake. Shut down the engine. Chock the

rear tires.
2. Disconnect the batteries.

NOTE: The Data Collection Unit (DCU) is

mounted on the inboard side of the air intake

upright above the frame rail. See Fig. 1.

3. Disconnect the vent hose by pulling the hose
away while depressing the colored ring. See
Fig. 2 for connector locations.

|
T, [Q)

(@

A
z

|

N
i

(W

12/12/2000
1. Magnetic Switch

3. Data Collection Unit (DCU)

=

2. Power Steering Fluid Reservoir

461857

12/12/2000 543522

1. Electrical Connector (J3)
Electrical Connector (J4)
Mounting Holes

Vent

Air Tank Pressure Inputs
Air Filter Input

ocupLN

Fig. 1, Data Collection Unit (DCU) Location

4. Disconnect the three air line inputs from the

DCU. Mark the lines for later reference.

5. Disconnect the two electrical connectors from the

DCuU.

6. Remove the two capscrews, washers, and lock-
nuts securing the DCU to air intake upright. Re-
move the DCU from the vehicle.

Installation

1. Attach the DCU to the air intake upright with two

capscrews, washers, and locknuts. Tighten 32

Ibf-in (361 N-cm).

Fig. 2, Data Collection Unit (DCU) Connector Locations

2. Connect the air vent hose and three air line in-

puts to the DCU.

3. Connect the two electrical connectors to the

DCU.
Connect the batteries.
Remove the chocks from the rear tires.

Condor Workshop Manual, Supplement 3, December 2001
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Removal

1.

Park the vehicle on a level surface and apply the
parking brake. Shut down the engine. Chock the
rear tires.

Disconnect the batteries.

Remove the Torx®-head screws securing the
gauge mounting panel to the dash. See Fig. 1.

&
12/10/2001

»

603002

1. Panel
2. Connector Socket
3. Light Bar
4. U-Clamp
5. Mounting Screws
Fig. 1, Light Bar Mounting
4. Depress the locking tabs and disconnect the
electrical connectors from the rear of the light
bar.
Remove the two U-clamp screws.
Remove the light bar from the front of the mount-
ing panel.
Installation
1. Insert the light bar through the front of the
mounting panel and align the tabs with the
notches in the bottom of the mounting panel cut-
out.
2. Install the U-clamp using the two retaining

SCrews.

Light Bar Removal and Installation

Connect the electrical connectors to the rear of
the light bar.

Install the Torx®-head screws securing the gauge
mounting panel to the dash.

Connect the batteries.

Remove the chocks from the rear tires.

Condor Workshop Manual, Supplement 3, December 2001
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Instrumentation
Instrument Cluster Removal and Installation
Removal 11. Disconnect the secondary air pressure gauge
harness.
1. Park the vehicle on a level surface and apply the 12. Disconnect the primary air pressure gauge har-
parking brake. Shut down the engine. Chock the ness.
tires. .
13. Disconnect the fuel level gauge harness.
2. Disconnect the batteries at the negative termi- .
nals. 14. Disconnect the water (coolant) temperature level
gauge harness.
3. Remove the four Torx® screws that attach the he i | ¢ h hicl
instrument cluster panel to the dash. See Fig. 1. 15. Remove the instrument cluster from the vehicle.
Installation
1. Install the instrument cluster.
2. Connect the water (coolant) temperature level
gauge harness.
Connect the fuel level gauge harness.
Connect the primary air pressure gauge harness.
Connect the secondary air pressure gauge har-
ness.
6. Connect the transmission oil temperature gauge
harness.
Connect the voltmeter gauge harness.
08/10/2004 1544507 Connect the right light bar wire harness.
1. Instrument Cluster Panel Connect the left light bar wire harness.
2. Torx #10 Screws - .
10. Connect the red air line to the secondary air
Fig. 1, Instrument Cluster pressure gauge.
4. Tip the panel forward to expose the back of the 11. Connect the green air line to the primary air
instrument cluster. See Fig. 2. pressure gauge.
IMPORTANT: Bleed off all air before removing 12. Install the four Torx screws that secure the in-
the air lines. strument cluster panel to the dash.
5. Disconnect the green air line from the primary air 13. Connect the batteries.
pressure gauge. See Fig. 2, Ref. 7. 14. Remove the tire chocks.

6. Disconnect the red air line from the secondary
air pressure gauge. See Fig. 2, Ref. 6.

Disconnect the left light bar wire harness.
Disconnect the right light bar wire harness.
Disconnect the voltmeter gauge harness.

10. Disconnect the transmission oil temperature
gauge harness.

Condor Workshop Manual, Supplement 6, September 2004
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Instrument Cluster Removal and Installation

08/11/2004 2 544506
1. Right Light Bar Wire Harness 6. Red Air Line From Secondary Air Pressure Gauge

2. Left Light Bar Wire Harness 7. Green Air Line From Primary Air Pressure Gauge

3. Voltmeter Gauge Wire Harness 8. Primary Air Pressure Gauge Wire Harness

4. Transmission Oil Temperature Gauge Wire Harness 9. Fuel Level Gauge Wire Harness

5. Secondary Air Pressure Gauge Wire Harness 10. Water (Coolant) Temperature Gauge

Fig. 2, Instrument Cluster (rear view)
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Troubleshooting

This subject includes the following troubleshooting
methods:

» Troubleshooting using the auto test procedure

e Troubleshooting using the manual test proce-
dure

The instrumentation system includes a manual and
automatic test procedure that you can use to confirm
the operation of gauges, LEDs, and telltales.

Required Test Equipment

NOTE: Apply pressure or vacuum slowly to
transducer modules. Do not apply pressure to
transducer modules at a rate that exceeds 150
psi (1034 kPa).

When using the flow charts you will need the follow-
ing equipment:

» DVOM (digital volt ohmeter) capable of reading
from 0 to 20 DC volts and resistance values
from 0 ohms to infinity.

» Air pressure gauge that is known to be accu-
rate to 150 psi. The gauge must have adapter
fittings to allow it to be installed between the
pressure hose and the DCU.

» Hand-held vacuum pump with a gauge that is
known to be accurate from O to 20 inches of
mercury (Hg) (for testing vacuum transducer
modules).

» Engine diagnostic tool that can read the J1708
data bus and check engine ECU operation.

e Jumper wires.

Flow Chart Information

The black box at the upper left of each flow chart is
the starting point for that chart. Follow the instruc-
tions in each box. The path to the next box depends
upon how you answered the question in the previous
box (i.e. "yes" or "no"). As you work your way
through the chart you will eventually come to a
shaded box containing bold type . This represents
the end of the flow chart. If you reach a shaded box
and your problem is still present, call the AMETEK
Dixson Product Support Department for additional
assistance at (800) 205-7710.

Troubleshooting

In the flow charts, "HC" refers to the connector on
the wiring harness and "GC" refers to the connector
on the gauge, lightbar or DCU. The term "ground"
refers to any point that measures less than two ohms
resistance between it and the ground battery terminal
when using a properly zeroed ohmmeter on the low
range. This may be a stud provided near the instru-
mentation for this purpose or an unpainted hardware
surface (nut, bolt, chassis, etc.) behind the dash.

Using the Automatic Mode Test
Procedure

1. Using the mode switch, scroll until DIAGTST is
displayed.

Press the set switch to enter the test mode.

Press the mode switch to scroll between AUTO,
Manual , and EXIT.

4. When AUTO is displayed press the set switch to
start the auto test.

NOTE: Light bar telltales will stay on if the con-
dition that lights them is true.

5. The gauges, Check Engine light, and light bar
will begin to cycle in the following manner with a
corresponding message in the alphanumeric dis-
play. Verify that the gauges and light bar telltales
function as follows:

* MIN — All gauge pointers go to zero scale.
All warning LEDs and all light bar telltales
are off.

* MID — All gauge pointers go to mid-scale.
All warning LEDs are off, the Check En-
gine light is on, and every other telltale in
the light bar is on.

¢ MAX — All gauge pointers go to full-scale.
All warning LEDs are off, the Check En-
gine light is off, and the light bar telltales
change states.

e LED - All gauge pointers go to zero-scale.
All warning LEDs are on and only the Neu-
tral, Park Brake and PTO telltales in the
light bar are on.

6. All gauges, warning LEDs, and telltales must
function as described.

7. When the test is complete push the set or mode
switch to stop the test.

Condor Workshop Manual, Supplement 4, June 2002
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8. Use the mode switch to scroll until EXIT ap-
pears.

Using the Manual Mode Test
Procedure

1. Using the mode switch scroll until DIAGTST is
displayed.

2. Push the set switch to return to normal opera-
tion.

Press the set switch to enter the test mode.

Press the mode switch to scroll between AUTO,
Manual, and EXIT.

5. When MANUAL is displayed press the set
switch.

6. To test a gauge:

6.1 Press the mode switch to scroll through
the menu until the name of the gauge you
wish to test is displayed.

6.2 Press the set switch to enable the test for
the selected gauge.

6.3 Verify the gauge or light bar telltale be-
haves as follows:

e MIN — The gauge pointer goes to
the zero scale and its warning LED
is off.

e MID — The gauge pointer goes to
mid-scale and its warning LED is
off.

 MAX — The gauge pointer goes to
full scale and its warning LED is off.

e LED — The gauge pointer goes to
the zero scale and its warning LED
is on.

6.4 Press the set switch again to cycle
through each test. You must continue
pressing the set switch to cycle through
the test.

6.5 Press the mode switch to exit the gauge
test.

7. To test the light bar or one of its telltales:

7.1 When MANUAL is displayed press the
set switch.

7.2 Press the mode switch until LB1 is dis-
played.

7.3 Press the set switch to cycle through TT1
to TT16. The location of the telltales T1
through T15 will be shown in the display.
TT16 will turn the CHECK ENGINE light
on.

7.4 Verify the correct light is on as indicated
in the alphanumeric display.

7.5 Press the mode switch to exit the light
bar test.

8. To exit the manual mode:

8.1 Continue pressing the mode switch to
scroll through the menu until EXIT ap-
pears.

8.2 Press the set switch to exit the manual
mode and return to normal operation.

Diagnostic Procedures

When troubleshooting the instrumentation, switch the
ignition on and observe all the gauges during the ini-
tialization period. Locate the general symptom in
Table 1, then follow the instructions.

NOTE: See Subject 400 for instrumentation
connector locations and pin identification.

General Symptoms

Problem

Remedy

Problem with speedometer or
alphanumeric display.

See Table 2.

Problem with 2-inch gauge.

See Table 3 or Table 4.

300/2
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Troubleshooting

General Symptoms

Problem

Remedy

Problem with light bar.

See Table 5.

Problem with Check Engine light.

Problem with left or right turn indicator. | These lights are not activated by the

instrument system. Check the flasher relay,
bulbs, and wiring. For information, see
Section 54.00 .

Problem with high beam indicator. This light is not activated by the instrument

system. Check the high beam switch,
indicator bulb and wiring. For information,
see Section 54.00 .

Warning message displayed. See "Warning Messages" in this subject.

message displayed.

No audible warning when warning Replace the speedometer.

slowly.

One or more pointers is at a minimum | See Table 2.
scale and its gauge’s LED is flashing

Backlighting problem.

Table 1, General Symptoms

Problem With Speedometer

Initialization .
Problem results Possible Cause Remedy
LCD is dead and speedometer Fail No power from battery or ignition See Fig. 1.
pointer does not move to initialization switch; defective speedometer.
point.
LC display works but speedometer Fail Defective speedometer. Replace speedometer.
pointer does not move to its
initialization point.
Speedometer pointer goes to and Pass Engine ECU out of range. See Fig. 2.
stays at minimum or full scale.
Speedometer pointer stays at Pass No data from Engine ECU; NGI bus
minimum scale (LCD may read NO problem; defective speedometer.
DATA); no speed indication.
Inaccurate speed indication. Pass Problem with Engine ECU; defective
speedometer.
NO DATA displayed. All other Pass Defective speedometer (NGI Bus in Replace speedometer.
components function properly. speedometer faulty).
Select/mode buttons not functioning. Pass Defective speedometer. Replace speedometer.
LCD is dead but speedometer pointer Fail Defective speedometer. Replace speedometer.
does move to initialization point.
LCD is missing segments. Fail Defective speedometer. Replace speedometer.
LCD backlighting not working. Pass Defective speedometer. Replace speedometer.
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Problem With Speedometer
Problem Initialization Possible Cause Remedy
results
No odometer or engine hours display. Pass Engine ECU not sending data; See Fig. 3.
defective speedometer.
Odometer or engine hour display not Pass Engine ECU not sending data; Replace speedometer.
advancing. defective speedometer.
Cannot reset trip odometer. Pass Defective speedometer. Replace speedometer.
No backlighting. Pass Power or ground problem. See Fig. 4.
Table 2, Problem With Speedometer
Problem With 2-Inch Gauge
Symptom Initialization Results Probable Cause Remedy
Dead. Gauge pointer does not Fail NGI Power missing; power See Fig. 1.
move and LED does not light. not getting to speedometer
or gauge.
Gauge pointer initializes correctly Fail Defective gauge. Replace gauge.
but LED doesn't light.
LED lights, but gauge pointer does Fail Defective gauge. Replace gauge.
not initialize correctly.
Gauge pointer goes to minimum or Pass Open or shorted sensor or Find gauge name in Table 4
full scale and LED flashes rapidly. * wiring leading to and see the figure specified
instrumentation. in column 2.
Gauge pointer goes to zero and Pass Open or shorted NGI bus; See Fig. 5, Fig. 6, and
LED flashes slowly. T defective gauge or Fig. 7.
speedometer; defective DCU;
speedometer not receiving
data from Engine ECU.
Gauge inaccurate. Pass Engine ECU; defective Find gauge name in Table 4
sensor, speedometer, or and see the figure specified
DCU. in column 3.
No backlighting. Pass Backlight power or ground See Fig. 4.
problem.

* Rapidly means two flashes per second.
Slowly means one flash per second.

Table 3, Problem With 2-Inch Gauge

2-Inch Gauge Problems

Gauge Name LED Flashing Gauge Inaccurate
Fuel Level See Fig. 8.
Primary and Secondary Air Pressure See Fig. 9.
Voltmeter See Fig. 10.
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2-Inch Gauge Problems

Gauge Name LED Flashing Gauge Inaccurate
Transmission Temperature, Oil Pressure, Water See Fig. 11. See Fig. 12.
Temperature or Tachometer
Table 4, 2-Inch Gauge Problems
Problem With Light Bar
Initialization Results Probable Cause Remedy
Pattern 2 does not display. Light bar or speedometer See Fig. 13 and Fig. 14.
faulty, or NGI bus open/
shorted.
No telltales turn on. No power or ground to light See Fig. 15.

bar.

Only some telltales turn on. Light bar faulty.

Replace light bar.

All telltales stay on. Light bar fault.

Replace light bar.

Park Brake Telltale always/never on. —

See Fig. 16 and Fig. 17.

off.

Neutral telltale always/never on. — See Fig. 18.
PTO telltale always/never on. — See Fig. 19.
Battery telltale always/never on. — See Fig. 20.
Water in fuel telltale always/never on. — See Fig. 21.
Grid heater telltale always/never on. — See Fig. 22.
Air restriction telltale always/never on. — See Fig. 23.
Low air telltale always/never on. — See Fig. 24.
Trans Temp, Stop Engine, ABS, Cruise, — See Fig. 25.
RTD Active telltales always/never on.

Check Engine light on when it should be |— See Fig. 26.

Table 5, Problem With Light Bar

Warning Messages

The term Probable Cause as used in the diagnostic
procedure tables usually indicates that a specific
problem on the vehicle needs attention or that some-
thing is not operating within normal limits.

Warning messages are listed in Table 6. Read the
message and determine what condition is causing it.
Repair as necessary following the recommended re-
pair procedures.

Should NO DATA be displayed, go to Table 2 (Prob-
lem With Speedometer).

If you suspect the alarm condition is false and a
problem does not really exist, then follow the gauge
accuracy troubleshooting procedures for that gauge
by going to Table 3 (Problem With 2-Inch Gauge).

A\ CAUTION

If a message that is not listed in the table bellow
appears do not ignore it. The vehicle should be
serviced regardless of the message that appears.
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Warning Messages

It/ll\/:srggg];ge Probable Cause Associated Gauge LED
AIR1 LO Air tank #1 pressure low Primary Air Pressure

AIR2 LO Air tank #2 low Secondary Air Pressure
OIL LO Engine oil pressure low Engine Oil Pressure
H20T HI Coolant temperature high Water Temperature.

H20T HI Coolant temperature high Water Temperature

OILT HI Engine oil temperature high Engine Oil Temperature
TRAN HI Main transmission oil temperature | Main Transmission Oil

high

Temperature

Table 6, Warning Messages

300/6
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2-inch gauge pointer does not
move and LED does not turn

on, or speedo pointer does
not move, or alphanumeric
display is blank.

Run speedo Manual
Diagnostic test.

Pass test?
YES

— NO ——»

Do any gauges work?

\
YES

i

NGI Bus Power Check

With ignition on and nothing
unplugged, measure voltage
between pins 1 and 2 at back of
affected gauges. If several
gauges connected in a series
are affected, measure at first
gauge in the series that is near-
est the speedo.
About 7 volts measured?
\
YES

v

Replace gauge. If gauge is first
in a series of affected gauges,
then replace the first gauge.

— NO —>

NO

Replace cable

that leads to
affected gauge.

HC = harness connector
GC = gauge connector

*Cycle ignition: turn ignition off and back on.

04/23/2002

YES
Measure voltage between

NGI Bus Power Source Check
With ignition off, unplug E4
and E5 from speedo. With ig-
nition on, measure voltage be- — NO —»
tween gauge pins 1 and 2 on
E4, then on Eb.

About 7 volts measured?

Isolate Speedo From Gauges
With ignition off, unplug E4 and
E5 from speedometer. With ig-
nition on, repeat the test.

Pass test?

\
YES

Replace
speedo.

YES «

i

Locate Faulty Gauge

With ignition off, reconnect E4
and E5. Then unplug only one
of them. Cycle the ignition.*

Do gauges on connected chain

YES »

work now? see if remaining gauges work.
\ Remaining gauges work?
NO ‘ \
NO YES
—— v

With ignition off, plug the loose
connector in and unplug the
other one. Cycle the ignition.
Do gauges on connected chain
work now?

YES

\
NO <«

v

Replace speedo.

With ignition off, plug E4 and
E5 back into speedo. Starting
at end of chain and working to-
ward speedo, unplug each
component one at a time.
Cycle ignition each time and

Replace last component
unplugged.

\]

Check Speedo Power
With ignition off, unplug E3
from speedo. With ignition on,
measure voltage between HC
E3 pins 1 and 2.

Voltage between 10-15 volts?

YES J N‘O

v

E3 pins 2 and 3.
Battery voltage measured?

—— NO >»

v

Locate open or short in vehicle
ground and power wiring to
speedo (E3) and repair.

f040563

Fig. 1, Chart 1; Gauge Appears Dead

Condor Workshop Manual, Supplement 4, June 2002
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54.06 Instrumentation
Troubleshooting
Speedo Eno‘iinter Run Manual Diagnostic
goes to and re- test on speedometer. —NO Go to chart 8A.
mains at mini- 5
mum or full scale. Speedo p as.Tes test:
YES
Locate out-of-range sen-
sor by running engine NO
diagnostics per manu- |

04/23/2002

facturer’s instructions.

Out-of-range sensor
condition detected?

|
YES

v

Repair Engine ECU per
manufacturer’s instruc-
tions.

f040569

Fig. 2, Chart 7; No Speed Indication

Odometer and/or En-

gine Hours do not dis-
play or advance.

Does speedometer indi-
cate speed while
driving?

YES -»| verify it is broadcasting

NO

Go to Chart #7.

04/23/2002

Run diagnostics on En-
gine ECU per manufac-
turer’s instructions to

these values when re-
quested to do so.

Engine ECU working?
\
YES

'

Replace speedometer.

—NO

Troubleshoot Engine
ECU per manufacturer’s
instructions.

040573

Fig. 3, Chart 9; Problem With Odometer or Engine Hourmeter

300/8
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Instrumentation

54.06

Troubleshooting

Gauge backlighting does

not turn on when it
should.

Turn headlights on and
set dimmer switch to full

All gauges including

brightness. Unplug con-
nector E3 from speed-

NO
v

More than one
gauge?

YES

—NO >

Locate missing voltage

(wiring dimmer switch,
fuse, etc.)

speedometer? " YES ™ ymeter. Measure voltage
| between HC E3 pins 2
NO and 4.
¢ Voltage measured?
|
YES
Speedometer only? — YES v

Follow the NGI cables
from the speedo to the
failing gauge.

— YES »| ing to that gauge.

Last gauge on chain?
I

NO

Follow the NGI cables
from the speedo to the
first gauge that doesn’t
work.

Are the failing gauges
next to each other or
are there good gauges

v

Replace that gauge.

—‘ Next to each other W

Using a known good NGI

in between them?

Good gauges
in between

y

Replace each non-
working gauge.

04/23/2002

cable, swap the NGI cab-
le that leads to the first
gauge that doesn’t work.

Problem fixed?
\
YES

v

Replace the faulty
NGI cable.

— NO » working gauge with

» Replace speedometer.

Replace NGI cable lead-

Problem fixed?

| \
NO YES

Swap the working gauge
just before the non-

another working gauge.
Problem fixed?

[
YES

v

Replace the
swapped gauge.
Replace the non-
) working gauge

f040574

Fig. 4, Chart 10; Backlighting Problems

Condor Workshop Manual, Supplement 4, June 2
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54.06

Instrumentation

Troubleshooting

04/23/2002

engine manufacturer’s
instruction, verify correct
data is being sent to the
affected gauges.

Data correct?

| |
YES

Replace
speedo.

Reconnect one device to
the J1708 bus and retest
for data.

Data still present?

YES-|ECU (DCU, speedo, ABS ECU,

| |
YES NO
\

Pointer goes to Run Auto-Diagnostic
zero and LED test.
flashes slowly. Passes test?
\
YES
Is gauge an air
- NO — tank or fuel
level gauge? NO —
I Is gauge a Voltmeter?
YES
Unplug any 2-inch gauge
Verify NGI Bus continu- connector. Measure re-
ity. With ignition off, un- ) si.stance between HC
plug DCU connector J3. pins 3 and 4.
Connect a wire between Resistance less than 10
pins E and F on the DCU. ohms?
I
All NO
» gauges |
affected? YES ¢
‘ Locate open in wiring
NO between DCU and
v gauges.
Use diagnostic tool and

v

Check J1708 bus continuity: With
ignition off, unplug E3 from speedo.
Measure resistance between HC E3
pin 5 (+) and 6 (-) to where they
connect at Engine ECU. Then
measure resistance from E3 pins 5
and 6 to their corresponding pins in
vehicle diagnostic connector.

Resistance less than 5 ohms?

ﬁ NO — gauge data per manufac-
turer’s instructions.

Unplug all devices that connect
to J1708 bus except Engine

Trans ECU, etc.) Retest for data.
Data present?

Reconnect next device l
f » and and retest for data.

YES |Data still present?
\ \

- YES »{pins A and K.

—NO —>» Go to Chart 88. }—}

v
. Replace
Exit test mode. -
" YES speedo.

Turn ignition on. Meas-
ure voltage between HC

Voltage between 10 and
15 volts?

\
YES

Replace
DCU.

Check wiring for open

between DCU and bat-
tery, and between DCU
and ground.

\
NO

wiring.

fYES—+

Use a diagnostic tool and
check Engine ECU for

Data present?

\
YES

. Replace
NO that device.

f040570

Fig. 5, Chart 8A; Slow Flashing LED

300/10
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54.06

Instrumentation
Troubleshooting
From Chart 8A.
Do all gauges fail (includ-| |, J3 and run Auto ) L
ing speedometer)? YES > Diagnostics. ~NO—> E‘-l and E-5' Run Auto
p rost? Diagnostics.
asses tes " Passes test?
NO YES NO
¢ + # YES

Does just the Replace
speedometer fail?| YES 1 DCU.

\
NO

Replace
g speedo.

» Go to Chart 8C.|—J»

v

Reconnect E4 and Eb. Starting at end of each
daisy chain and working back toward speedo-
meter, unplug each gauge one-at-at-time includ-
ing the lightbar. Cycle ignition* after each gauge
is unplugged and run Auto-Diagnostic.

Remaining gauges work?

_ NO NGI Bus short.
Go to Chart 12B.
| Replace last gauge
YES unplugged.

*Cycle ignition: turn ignition off and back on.
04/23/2002

f040571

Fig. 6, Chart 8B; Slow Flas

hing LED

Condor Workshop Manual, Supplement 4, June 2002
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54.06

Instrumentation

Troubleshooting

04/30/2003

Does more than one
gauge fail?

~NO >

YES

Follow the NGI cables
from the speedo to the
failing gauge.

Last gauge on chain?

Replace NGI cable
leading to that gauge.
Problem fixed?

~YES >

T
NO

v

Replace the faulty
gauge .

\
NO  vEs

M

Follow the NGI cables
from the speedo to the
first gauge that doesn’t
work.

Are the failing gauges
next to each other or are
there good gauges in
between them?

Replace the faulty
NGI cable.

Next to
each
other

Using a known good NGl
cable, swap the NGI
cable that leads to the
first gauge that doesn't
work.

Problem fixe‘d?

Swap the working gauge
just before the nonworking
gauge with another working
gauge.

Problem fixed?

FNO-»

Good gauges
in between

A

YES

v

Replace the faulty
NGI cable.

Turn ignition off. Unplug
E4 and E5 from speedo.
Measure resistance be—
tween HC Pins 3 and 4 of
E4 and E5.

Less than 1 ohm?

—YES >

\
NO

v

Reconnect E4 and E5.

Starting at end of each
daisy chain and working
back toward speedo, un—
plug each gauge one-at-
a-time. Cycle ignition*
and run Auto Diagnostic
after unplugging each
gauge.

Remaining gauges work?

—NO —»

Replace each non-
working gauge.

GC = connector on gauge
HC = connector on harness

*Cycle ignition: turn ignition off and back on.

YES
\

I
YES N

Replace the non-
working gauge.

Y

Call AMETEK for help.
1-800-205-7710

!

NO

Replace last gauge un-
» plugged.

System working?

I
YES
v

Done!

f040572

Fig. 7, Chart 8C; Slow Flashing LED

300/12
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Instrumentation

54.06

Troubleshooting

Condor Workshop Manual, Supplement 4, June 2002

Gauge pointer at
zero or full scale
and LED flashes
rapidly. » Run Manual Diagnostic
OR test on gauge. — NO —» Replace fuel gauge.
» Gauge passes test?
. \
Gauge is YES
not accurate. ‘ l
# Replace fuel
Unplug fuel sensor at YES
sensor. Connect a 240- Connect a 33-ohm resis-
ohm resistor between tor between fuel sensor
fuel sensor signal wire | YES signal wire and ground.
and ground. Turn igni- Turn ignition on. |
tion on. Fuel gauge reads full or
Fuel gauge reads empty above?
or below? \
N‘o NO
v Check wiring from sen- ¢
sor to J3 pin C on DCU
Is the fue/_ga;/ge _YES-» connector for open, Is thg fuz;/ gauge LED
LED flashing: shorts, or damage. f/(?sh/ng.
‘ Wiring good? YES ‘
NO \ \ — NO
NO Ylis i
Repair Replace ] .
Is the pointer at empty? wiring. DCU. Is the pointer at full?
\ ! \ \
YES NO NO YES
\ < | ‘
A4 Replace fuel
sensor.
04/23/2002 1040564
Fig. 8, Chart 2; Fuel Level Gauge Problem
300/13



54 . 06 Instrumentation

Troubleshooting

Gauge pointer at
minimum or full

scale and LED
flashes rapidly. » Run Manual Diagnostic
OR test on gauge. —
» Gauge passes test? NO
Gauge is ‘{l‘ss l

not accurate.
Replace pressure
gauge.
Replace

Is the LED flashing? | YES >
‘ 97 |- DCU.
NO

i NO
|
Disconnect air line from Apply pressure from the

DCU port 1A (air tank 1) air source at a rate not to
or 1B (air tank 2). Con- exceed 50 psi per sec-
nect one end of an air ond and compare the

source and a known test gauge reading to the
good test gauge to the dash gauge reading.

Continue ——»

air line, and the other Readings about the
end to the DCU port. same? ‘
\
YES
\d

Check air tank and
system for leaks.

Fig. 9, Chart 3; Air Pressure Gauge Problem

04/23/2002 f040565

300/14 Condor Workshop Manual, Supplement 4, June 2002



Instrumentation 5406

Troubleshooting

Ga - Run Manual Diagnostic Reol I

auge is not test on gauge. . NO eplace voltmeter
accurate. gauge.
Gauge passes test?

\
YES

R Cn R

A
With ignition on, meas- —
ure voltage between - YES > D_O'\'I‘E (ganuge is with-
pins 1 and 2 at back of in accuracy limits).
speedo connector E3.

Voltage within =1 volt of | No 'L‘
dash gauge reading? speedometer.

Fig. 10, Chart 4; Voltmeter Gauge Problem

04/24/2002

f040566

Condor Workshop Manual, Supplement 4, June 2002
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54.06

Instrumentation

Troubleshooting

Gauge pointer at
minimum or full

scale and LED
flashes rapidly.

OR

Gauge is not

accurate.

Run Manual Diagnostic
test on gauge.

Gauge passes test?

YES

Exit test mode.

— NO —»| Replace gauge.

Use engine diagnostic
tool to check Engine
ECU for out-of-range
sensor per manufactur-
er’s instructions.

Sensor out of range?

| |
NO YES
|

l

Replace
speedometer.

Run Manual Diagnostic
» |test on gauge.

Gauge passes test?

YIFS

v

Use an engine diagnos-
tic tool to compare En-
gine ECU data to gauge
in question.

Are readings about the
same?

~ YES >

04/24/2002

\
NO
\

Gauge is accurate. If
you still suspect gauge
is inaccurate, follow en-
gine manufacturer’s
procedures for deter-
mining accuracy.

Repair Engine
ECU Sensor.

- NO —>»| Replace gauge.

o Replace
"| speedometer.

f040567

Fig. 11, Chart 5; Gauge Inaccurate (LED flashing)

300/16
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Instrumentation 5406

Troubleshooting

G . ¢ Run Manual Diagnostic
auge Is no test on gauge. - NO —»| Replace gauge.
accurate.
Gauge passes test?

\
YES

Exit test mode.

Use an engine diagnos- Gauge is accurate. If

tic tool to compare En- you still suspect gauge
gine ECU data to gauge is inaccurate, follow en-
; . — YES > . N :

in question. gine manufacturer’s
Are readings about the procedures for deter-
same? mining accuracy.

\
NO

v

Replace
speedometer.

04/24/2002 040568

Fig. 12, Chart 6; Gauge Inaccurate

Condor Workshop Manual, Supplement 4, June 2002 300/17



54.06

Instrumentation

Troubleshooting

Run auto test and check

light bar operation.
Operates properly?

YES

i

NO —

Reinitialize system and
check test pattern again.

Pass

v

Done!

Shorted Gauge

Reconnect E4 and E5 to
speedometer. Turn igni—
tion on. One at a time,
disconnect each NGI ca-
ble assembly starting at
last gauge on daisy
chain and working to—

itialize system after each
gauge is disconnected
and check if remaining
gauges work.

Do remaining gauges
work now?

Does any gauge work?

\
YES

v

Open NGI Bus
Disconnect E4, E5 from
speedometer. Measure
ohms between speedo-
meter HC E4 and E5 (pin
3) and each successive
gauge or light bar on
NGI cable connectors E1
and E2 (pin 3). Repeat
process for pin 4.

Less than 10 ohms?

\
YES

v
Replace light bar.

YES

—NO —>

Open NGI Bus

Disconnect E4, E5 from
speedometer. Measure
ohms between speedo-
meter HC E4 and E5 (pin
3) and each successive
gauge or light bar on
NGI cable connectors E1
and E2 (pin 3). Repeat
process for pin 4.

Less than 10 ohms?

— YES

NO
v

- NO # Repair open wiring.

Shorted NGI Bus

toward speedometer. Rein—

YES

v

Replace last gauge you
disconnected befor re—

maining gauges start
working.

04/24/2002

NO

A4

Visually inspect NGI cab-
le assemblies for shorts
or damage.

Damaged wires?

— YES

|
NO

v

Replace speedometer.

HC = harness connector
GC = gauge connector

Disconnect E4, E5 from
speedometer. Measure
ohms between HC pins
3 and 4 of each NGI
cable connector.

Less than 10 ohms?

A

|
NO

v

NGI ground short.
Go to Chart 2B.

Repair NGl
cable assemblies.

f040606

Fig. 13, Chart 12; Pattern 2 Does Not Display (1 of 2)

300/18

Condor Workshop Manual, Supplement 4, June 2002



Instrumentation

54.06

Troubleshooting

04/24/2002

(Continued from
Chart 2A)

NGI Bus Short to Ground

Turn ignition off. Unplug E4
and E5 from speedometer.
Measure resistance between
pins 2 and 3, and between
pins 2 and 4 of E4 and E5
gauge connectors.

Less than five ohms?

—YES —

\
NO

v

NGI Bus Short to Ignition
(Ignition off, E4 and E5 dis-
connected.) Measure resis-
tance between pins 1 and 3,
and between pins 1 and 4 of
E4 and E5 gauge connectors.

Less than five ohms?

— YES —»

\
NO

v

NGI Short to
Backlight Ground
(Ignition off, E4 and E5 dis-
connected.) Measure resis-
tance between pins 3 and 5,
and between pins 4 and 5 of
E4 and E5 gauge connectors.

Less than five ohms?

— YES —>

\
NO

v

NGI Short to
Backlight Power
(Ignition off, E4 and E5 dis-
connected.) Measure resis-
tance between pins 3 and 6,
and between pins 4 and 6 of
E4 and E5 gauge connectors.

Less than five ohms?

— YES —

— NO——>

| Locate and repair short
" |between wires.

Replace
speedometer.

f040576

Fig. 14, Chart 12; Pattern 2 Does Not Display (2 of 2)

Condor Workshop Manual, Supplement 4, June 2002
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54 . 06 Instrumentation

Troubleshooting

All telltales fail.

Measure voltage between

T
Turn ignition off and un- N E3 HC pin 9 and ground*. "NO g:ifg V\il::lgg:‘::t.:;:en
plug E3 from light bar. Voltage between 10 and t P
ery.
15 volts?
\
YES
Turn ignition on. Measure +
voltage between E3 HC Measure ohms between Check wiring between
pins 1 and 9. -NO- HC pin 1 and ground. —NO—>» E3 HC pin 1 and
Voltage between 10 and Less than 5 ohms? ground source.
15 volts? \
\ YES
YES
‘ v

> Replace light bar.

HC = harness connector
GC = gauge connector

* = known good ground

04/24/2002 f040575

Fig. 15, Chart 11; No Telltales Turn On

300/20 Condor Workshop Manual, Supplement 4, June 2002



Instrumentation

54.06

Troubleshooting

vPark Brake telltale

on when park
brake disengaged.

OR

vPark Brake telltale

not on when park
brake engaged.

HC = harness connector
GC = gauge connector

04/24/2002

Turn ignition off.
Unplug E3. Meas-
ure resistance be-
tween HC pin 5
and ground.

Less than 5 ohims?

Check wiring and park
— YES —»| brake switch for short to
ground. Repair short.

— NO —— > Replace light bar.

Run Manual Diag-
nostic for Park
Brake telltale TT15.

Telltale passes
test?

—NO Go to Chart 13B. = J»

— YES — | Exit test mode.

\4

Engage park brake.
Unplug E3. Meas-
ure resistance be-
tween HC pin b
and ground.

Less than 5 ohms?

Check wiring and park
— NO —>»| brake switch for short
to ground. Repair short.

— YES —»| Replace light bar.

f040577

Fig. 16, Chart 13A; Park Brake Telltale Always/Never On

Condor Workshop Manual, Supplement 4, June 2002
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54 . 06 Instrumentation

Troubleshooting

Run Auto-
Diagnostic test.

Do any other
gauges fail?
|
NO
v
Is the light bar the
last module on the — NO — | Replace light bar.
daisy chain?
\
YES

From other

troubleshooting
charts.

— YES —» Go to Chart 8A.

\ 4
Replace cable

and gauge before AL R
gaug " NO p before light bar.

light bar. Repeat Diagnostic.

Manual Diagnostic. Telltale okay? " YES » DONE!
Telltale okay? \
T YES
YES HC = harness connector
\ ¢ GC = gauge connector

04/24/2002 f040578

Fig. 17, Chart 13B; Telltale Failures
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Instrumentation

54.06

Troubleshooting

Neutral telltale on
when trans not in
neutral.

Neutral telltale
not on when
trans in neutral.

Run Manual Diagnostic
test for Neutral telltale.

Telltale passes test?

\
NO

7\IESA>

Turn ignition off. Unplug
E3. Turn ignition on. Mea-
sure voltage between HC
pin 10 (TT4) and ground.

Voltage between 10 and

15 volts?

\
NO

Check wiring and
Neutral switch for
short to battery
voltage.

YES —»

T> Replace light bar.

YES

Place transmission in neu-
tral. Unplug E3. Turn igni-
tion on. Measure voltage
between HC pin 10 and
ground.

Voltage between 10 and 15
volts?

Check wiring and
Neutral switch
for open circuit.

Repair.

-NO—>

HC = harness connector

GC = gauge connector
04/24/2002

»| Go to Chart 13B. l—}

040579

Fig. 18, Chart 14; Neutral Telltale Always/Never On

Condor Workshop Manual, Supplement 4, June 2002
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54.06

Instrumentation

Troubleshooting

PTO telltale on

when PTO
disengaged.

OR

PTO telltale not

on when PTO
engaged.

HC = harness connector
GC = gauge connector

04/24/2002

Turn ignition off. Unplug
E3. Disengage PTO.
Measure resistance be-
tween HC pin 13 and
ground.

Less than 5 ohms?

— NO —>| Replace light bar.

|
YFS

Check wiring and
PTO switch for

\ 4

short to ground.
Repair short.

Run Manual Diagnostic
for PTO telltale (TT9).

Telltale passes test?

—NO —>| Go to Chart 138. -—p»

\
YES

v

Engage PTO. Unplug E3.
Turn ignition on. Meas-
ure voltage between HC
pin 13 and ground.

Less than 5 ohms?

— YES —>| Replace light bar.

Check wiring and
PTO switch for

—NO—>» .
open circuit.

Repair open.

040580

Fig. 19,

Chart 15; PTO Telltale Always/Never On

300/24
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Instrumentation 5406

Troubleshooting

Battery telltale Voltmeter gauge " YES » Go to Chart 4
on. LED on? (Voltmeter section).
\
l\io

OR Turn ignition off. Unplug
E1 and E2 from light bar.
Turn ignition on.

Telltale off?

— NO —>| Replace light bar.

Battery telltale

I
not on when volt YES

Possible faulty speedometer.
gauge reads out Call AMETEK before replacing.
of normal range 1-800-205-7710

and its LED is on.

YES Run Manual Diagnostic ||
‘ » |test for Battery telltale.
Telltale passes test? —NO —>»| Go to Chart 13B.

04/24/2002 f040581

Fig. 20, Chart 16; Battery Telltale Always/Never On
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54.06

Instrumentation

Troubleshooting

Water-In-Fuel

telltale on when
it should be off.

Unplug E6 from
speedometer.

Telltale still on?

NO

!

Measure for 0 volts
between HC E6 pin
6. and ground.

0 volts measured?

\
YES

- NO

—— YES —»|from light bar. Turn

Telltale not
OR

coming on when
it should.

Turn ignition off.
Unplug E1 and E2

ignition on.
Telltale off?

NO «———

Replace
speedometer.

Locate and repair
wire shorted to
voltage, or replace
faulty sensor.

- YES
L» Replace light bar.

Run Manual Diag-
nostic test for Water-
In-Fuel telltale.

Telltale passes test?
I
NO
v
Go to Chart 13B. = J»

~ YES

v

Exit test mode and un-
plug E6 from speedo-
meter. Connect a wire
from +12 volts to GC
pin 6.

Te//ta/? on? ‘

N‘O YIFS

HC = harness connector
GC = gauge connector
04/24/2002

= Replace
"| speedometer.

Check wiring and
sensor. Repair.

f040582

Fig. 21, Chart 17; Water In Fuel Telltale Always/Never On
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Instrumentation

54.06

Troubleshooting

Grid Heater

Telltale not

telltale on when OR TNGELR U > Heater telltale. - YES
it should be off. it should. Telltale passes
test?
I
NO

Turn ignition off. v
Unplug E4 from Unplug E1and E2 Go to Chart 13B. )
speedometer. —— YES —»from light bar. Turn | YES
Telltale still on? ignition on. ‘_, Replace light bar.

! Telltale off?
NO I
NO «—

v ! -
Measure resistance Replace Exit test mode and un-
betweer? speedo speedometer. plug E6 from speed_o-
HC E6 pin 12 and | YES meter. Connect a wire
ground. - from +12 volts to GC
Less than 10 ohms L.ocate and repair pin 62.
measured? short to ground, Telltale on?

faulty switch, or \ \
N YE
NO Sensor. o S

Run Manual Diag-
nostic test for Grid

HC = harness connector
GC = gauge connector

04/24/2002

Replace
speedometer.

v

Check wiring, switch
and sensor. Repair.

f040583

Fig. 22, Chart 18; Grid Heater Telltale Always/Never On

Condor Workshop Manual, Supplement 4, June 2002

300/27



54.06

Instrumentation

Troubleshooting

Air Restriction

telltale on when
it should be off.

Disconnect vacuum
hose from DCU port
BA.

Telltale still on?
\

!

Check for clogged
air filter or pinched
vacuum line.
Repair.

HC = harness connector
GC = gauge connector

04/24/2002

—— YES —»{from DCU.

NO «——

Telltale not

it should.

Disconnect J3

Telltale still on?

|
NO<«—

Replace DCU.

L—— NO | YES

Run Manual Diag-
nostic test for Air

LR LR UCUR > Restriction telltale. | YES

Telltale passes
test?
I
NO
\4

Go to Chart 13B. - pp»

- YES
—I—b Replace light bar.

v

Exit test mode and dis-
connect vacuum hose
from DCU port 5. Con-
nect a known good va-
cuum source and apply
20 inches of mercury.

Telltale on?

f040584

Fig. 23, Chart 19; Air Restriction Telltale Always/Never On

300/28
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Instrumentation

4.

06

Troubleshooting

Run Manual Diag-

Low Air telltale Telltale not nostic test for Low
on when it should OR coming on when Air telltale TT12. | YES-
be off and there it should. Telltale passes
are no other indi- test?
cations of low air \
pressure. N+0
Go to Chart 138. - J»
Turn ignition off. Unplug
E1 and E2 from light bar. = -
Turn ignition on. — NO » | Replace light bar.
Telltale off?
I
YES ¢
Possible faulty speed-
ometer. Call AMETEK
> Replace DCU. before replacing.
1-800-205-7710
04/24/2002 1040585
Fig. 24, Chart 20; Low Air Telltale Always/Never On
300/29
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54.06

Instrumentation

Troubleshooting

Check Trans Temp,
Stop En-gine, ABS,

ATC, Cruise, or RTD
Active telltale on
when it should be off.

Check Trans Temp,
Stop En-gine, ABS,

ATC, Cruise, or RTD
Active telltale off
when it should be on.

Run Manual Diagnos-
tic test for suspect
telltale.

Telltale passes test?

-YES

I
NO
Go to Chart 13B. }—}

Turn ignition off.
Unplug E1 and E2
from light bar. Turn |- NO
ignition on.
Telltale off?

\

YES
Reconnect E1 and E2.
Un-plug Engine ECU
from (J1708/1587 bus).

> Replace light bar.

Exit test mode.

Check for appropriate diagnostic
messages on the vehicle data

. | bus. Follow ALF instructions for
" |troubleshooting, testing, and

— YES

Telltale off? repair of specific vehicle data bus
\ devices.
NO

Possible faulty speed-

| ometer. Call AMETEK
before replacing.

1-800-205-7710
04/24/2002 1040586

Fig. 25, Chart 21; Other Telltales Always/Never On
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Instrumentation

54.06

Troubleshooting

Check Engine

light on when it
should be off.

OR

Check Engine light

not coming on
when it should.

Turn ignition off. Unplug
E1 and E2 from light bar.
Turn ignition on.

Light off?

—NO >

\
YES

v

Inspect bulb, socket,
and wire leading to E3
pin 16 for short to
ground.

Wire shorted to ground?

Turn ignition off. Recon-
nect E1 and E2. Discon-
nect Engine ECU from
J1708/1587 bus. Turn
ignition on.

Light off?

Run Manual diag-
nostic for TT16.
Telltale on?

|
NO

v

Go to Chart 13B. }——}
— YES —ﬂ Repair short.
—NO 4% Replace light bar.

!
YES

v

Check engine diagnos-
tics for Check Engine
code.

Check Engine code
present?

~NO

"YES

HC = harness connector
GC = gauge connector

04/24/2002

\ 4

- \lEsf

>‘P\eplace speedometer.

v

Check engine diagnos-
tics for Check Engine
code.

Check Engine code
present?

\
NO

] ¢

Possible faulty speed-
ometer. Call AMETEK
before replacing.

1-800-205-7710

> Repair engine.

f040587

Fig. 26, Chart 22; Check Engine Light Always/Never On
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54.06

Instrumentation
Specifications
E3 (A/N Display)

Cavity Circuit Description

Pin 1 Battery +

Pin 2 Battery Ground

Pin 3 Ignition +

Pin 4 Backlight Power

Pin 5 J1708 Bus +

Pin 6 J1708 Bus -

Pin 7 No Connection

Pin 8 No Connection

Pin 9 No Connection
Pin 10 Backlight Ground

©oo coo
00000000;
12/10/2001 f544008b
Table 1, Speedometer Connector E3 Pin Identification
E6 (Analog and Switched Inputs)

Cavity Circuit Description

Pin 1 No connection

Pin 2 No connection

Pin 3 No connection

Pin 4 No connection

Pin 5 No connection

Pin 6 Water In Fuel (hi)

400/1
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54.06

Instrumentation

Specifications

E6 (Analog and Switched Inputs)

Cavity Circuit Description

Pin 7 No Connection

Pin 8 No Connection

Pin 9 No Connection

Pin 10 No Connection

Pin 11 No Connection

Pin 12 Grid Heater (lo)

Pin 13 No Connection

Pin 14 No Connection

Pin 15 No Connection

Pin 16 No Connection

12/10/2001 544008
Table 2, Speedometer Connector E6 Pin Identification
E4 and E5 (NGI Bus)

Cavity Circuit Description

Pin 1 NGI Power (+ 7.6VDC)
Pin 2 NGI Ground

Pin 3 NGI Bus Positive (+)
Pin 4 NGI Bus Positive (-)
Pin 5 Backlight Ground
Pin 6 Backlight Power

400/2
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Instrumentation 54 . O 6

Specifications
E4 and E5 (NGI Bus)
Cavity Circuit Description
©oo 000
Oooo.oOD;
12/10/2001 f544008a
NOTE: E4 and E5 are internally connected in parallel.
Table 3, Speedometer Connectors E4 and E5 Pin Identification
E1l and E2 (NGI BUS)
Cavity Circuit Description
Pin 1 NGI Power (+ 7.6VDC)
Pin 2 NGI Ground
Pin 3 NGI Bus Positive (+)
Pin 4 NGI Bus Positive (-)
Pin 5 Backlight Ground
Pin 6 Backlight Power
400/3
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5406 Instrumentation

Specifications

E1 and E2 (NG| BUS)
Cavity | Circuit Description

2

12/10/2001 f544004a

NOTE: E1 and E2 are internally connected in parallel.
Table 4, Two-Inch Gauge Connectors E1 and E2 Pin Identification

E3 (Light Bar)

Cavity Telltale Circuit Description

Pin 1 Ground

Pin 5 Parking Brake Ground

Pin 9 Ignition +

Pin 10 Neutral + Voltage

Pin 13 Power Take-Off Ground

Pin 16 Check Engine Ground
22 10

\
@ =G

’—’ﬁm
cocooe| N
[Tl |eccooco
=
m
w
ocoooo0
coooo

© 2@

12/10/2001 544010

Table 5, light Bar Connector E3 Pin Identification

E1l and E2 (NGI BUS)
Cavity Circuit Description
Pin 1 NGI Power (+ 7.6VDC)
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54.06

Instrumentation
Specifications
E1l and E2 (NGI BUS)

Cavity Circuit Description

Pin 2 NGI Ground

Pin 3 NGI Bus Positive (+)

Pin 4 NGI Bus Positive (-)

Pin 5 Backlight Ground

Pin 6 Backlight Power-

1
caw ©
HH
ﬁg :ﬁ
® é%\ ®,
6
12/10/2001 544010a
Table 6, Two-Inch Gauge Connectors E1 and E2 Pin Identification
J3 and J4 (DCU)

Cavity Circuit Description
Pin J3-A + 12V From Ignition Switch
Pin J3-B Oil Temperature
Pin J3-C Fuel Sensor
Pin J3D Reserved
Pin J3-E NGI Bus +
Pin J3-F NGI Bus -
Pin J3-G Reserved
Pin J3-H Check Engine
Pin J3-J Stop Engine
Pin J3-K Ground (system ground)
Pin J4-A No Connection
Pin J4-B Grid Heater (lo)
Pin J4-C Ammeter -
Pin J4-D Ammeter +
Pin J4-E No Connection
Pin J4-F No Connection

400/5
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54.06

Instrumentation

Specifications

J3 and J4 (DCU)

Cavity

Circuit Description

F K F A
o O o o o
SR
E A

J4

T 7 -
zzzzzL =)

[ J3 J4 N

@ @

o o

5A 5B 1A 1B
O O © ® O 0O ®
1
12/10/2001 544009

Table 7, Data Collection Unit (DCU) Connectors J3 and J4 Pin Identification

Diagnostic Connector

Cavity Circuit Description
Pin A J1708 Data +
Pin B J1708 -

Pin C Power + 12V
Pin D Not Connected
Pin E Ground

Pin F Not Connected

400/6

Condor Workshop Manual, Supplement 3, December 2001



Instrumentation 54.06
Specifications
Diagnostic Connector
Cavity Circuit Description
B A F
1
T

12/06/2001 c D E 544003

Table 8, Diagnostic Connector Pin Identification (front view)
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Magnetic Switch

54.07

General Information

All 12-volt starting systems are equipped with a
heavy duty starter relay, referred to as a starter mag-
netic switch. See Fig. 1. When the ignition switch is
held in the extreme clockwise (start) position, the
starter magnetic switch closes, connecting electrical
current to the starter solenoid, which engages the
starter motor pinion with the engine flywheel ring
gear, and then energizes the starter motor.

06/01/98 150953

1. Coil Terminal (To Ground)

2. Cail Terminal (To Ignition Switch)

3. Switch Terminal (To Solenoid)

4. Switch Terminal (To Starter BAT Terminal)

Fig. 1, Starter Magnetic Switch

The starter magnetic switch consists of a winding,
mounted around a hollow cylinder containing a mov-
able core or plunger, with a contact disk that is as-
sembled onto the plunger.

When the winding is energized, plunger movement
causes the contact disk to be held tightly against the
two main switch terminals; this closes the circuit be-
tween these terminals, and activates the starting mo-
tor. When the winding is de-energized, a return
spring causes the plunger to return to its original po-
sition, opening the circuit to the starter motor.

General Information

Condor Workshop Manual, Supplement 0, January 2000

050/1



Magnetic Switch

54.07

Before replacing the starter magnetic switch, or re-
pairing or replacing any of the starting and charging
circuits, do the preliminary checks and the starter
magnetic switch circuit test in Troubleshooting 300

The starter magnetic switch cannot be disassembled.
If the switch does not work, replace it.

The starter magnetic switch is located on the air
cleaner support bracket, inboard, below the air
cleaner assembly. See Fig. 1.

Replacement

Starter Magnetic Switch Replacement

Protectant Material

Approved Brands

Spray-On Application

MMM 1602 IVI-Spray Sealer,
Red Electric Grade; order from
the PDC

Brush-On Application

Glyptal 1201EW- Low VOC,
Red; order at www.glyptal.com
or 1-800-GLP-1201

1. Park the vehicle on a level surface. Shut down
the engine. Set the parking brake and chock the
front and rear tires.

Disconnect the batteries.

Mark the wires for later reference, then discon-
nect the wires that are attached to the magnetic
switch.

@@

@@

q (((((((((((((((((&(T

T ]

@

@

ol C = 3
e, —
K\ 7
543413

1. Starter Magnetic Switch

10/09/2000

Fig. 1, Starter Magnetic Switch Location

Remove the starter magnetic switch.
Install the new starter magnetic switch.

Tighten the mounting screws 84 Ibf-in (940
N-cm).

7. Connect the wires to the starter magnetic switch,
using the marks made on removal. Tighten the
terminal nuts securely.

8. Spray any exposed terminal connectors with di-
electric red enamel. See Table 1.

Table 1, Approved Dielectric Red Enamel

9. Connect the batteries
10. Remove the tire chocks.

Condor Workshop Manual, Supplement 7, September 2005
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Magnetic Switch

54.07

Preliminary Checks

Before replacing the starter magnetic switch, or re-
pairing or replacing any of the starting and charging
circuits, do these preliminary checks and the "starter
magnetic switch Circuit Test."

1. Apply the parking brakes, and chock the front
and rear tires.

2. Check the condition of the batteries. Follow the
battery testing procedure in Section 54.02 . Be
sure the batteries are fully charged.

NOTE: The wiring, switches, and starter motor
cannot be checked if the batteries are damaged
or discharged.

3. Check the starting motor, ignition switch, and so-
lenoid for damage or wear. Repair or replace the
component(s), as needed.

Starter Magnetic Switch Circuit
Test

Before replacing the starter magnetic switch, or re-
pairing or replacing any of the starting and charging
circuits, do this test.

1. Apply the parking brakes, and chock the front
and rear tires.

2. Check the condition of the batteries. Follow the
battery testing procedure in Section 54.02 . Be
sure the batteries are fully charged.

NOTE: The wiring, switches, and starter motor
cannot be checked if the batteries are damaged
or discharged.

3. Check the starting motor, ignition switch, and so-
lenoid for damage or wear. Repair or replace the
component(s), as needed.

4. Check the wiring and the starter magnetic switch
for wear or damage.

5. Check the circuit between the starter magnetic
switch and the starter "B" terminal (circuit 15B)
for correct voltage.

51 Disconnect the circuit running from the
starter "S" terminal to the starter magnetic
switch (circuit 15C).

Troubleshooting

5.2 Connect a voltmeter to the starter mag-
netic switch terminal where the circuit
from the starter "B" terminal is connected
(circuit 15B).

5.3 If the voltmeter reading is O volt, check
for an open circuit.

If the voltmeter reading is less than 12.0
volts, check for corroded or loose connec-
tions.

If the voltmeter reading is 12.0 volts or
more, go to the next step.

5.4 Repair or replace any damaged wires.
Check the starter magnetic switch ground circuit.

6.1 Connect an ohmmeter between the
starter magnetic switch ground terminal
and a known good ground.

6.2 If the ohmmeter reading is more than 0.5
ohm, check for corroded or loose connec-
tions.

6.3 Repair or replace any damaged wires.

Check the starter magnetic switch ignition wiring
(circuit 15) for correct voltage.

NOTE: This check requires two persons.

7.1 Have one person turn on the ignition key-
switch and hold it in the "start" position.

7.2 Have the other person connect a voltme-
ter between the starter magnetic switch
terminal where the ignition circuit is con-
nected (circuit 15A) and a known good
ground.

7.3 If the voltmeter reading is O volt, check
for an open in circuit 15A.

If the voltmeter reading is less than 11.0
volts, check for corroded or loose connec-
tions.

If the voltmeter reading is 11.0 volts or
more, go to the next step.

7.4 Repair or replace any damaged wires,
circuit breakers, or relays.

Check the circuit between the starter magnetic
switch and the starter "S" terminal (circuit 15C)
for correct voltage.

Condor Workshop Manual, Supplement 0, January 2000
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54.07

Magnetic Switch

Troubleshooting

NOTE: This check requires two persons.

8.1 Have one person hold the ignition key-
switch in the "start" position.

8.2 Have the other person connect a voltme-
ter between the starter magnetic switch
terminal where the circuit from the starter
"S" terminal is connected (circuit 15C)
and a known good ground.

8.3 If the voltmeter reading is less than 12.0
volts, replace the starter magnetic switch.

9. Check the voltage to the starter magnetic switch
again. If the voltmeter reading is now eleven
volts or more, disconnect the voltmeter, and re-
move the chocks from the tires. If the reading is
still less than eleven volts, return to step 1 and
repeat this procedure.

Starter Magnetic Switch
Contactor Test

The cranking circuit includes the battery, starter sole-
noid, cranking motor, starter magnetic switch, and
ignition keyswitch.

If there is excessive voltage loss in the cranking cir-
cuit, the starter may not engage the flywheel at all, or
it may drop out too soon when battery voltage goes
down. In this case, check the cranking circuit and
starter solenoid for voltage loss. For instructions, see
Group 15.

If the starter magnetic switch closes during the
cranking circuit test and the starter wiring test, also
check the magnetic switch contactors for voltage
loss.

1. Disconnect the lead from the starter magnetic
switch to the "S" (solenoid) terminal on the
starter.

2. Connect this lead to the positive lead of a carbon
pile tester. Connect the negative lead of the car-
bon pile to the starter "G" (ground) terminal.

3. Set a digital voltmeter on the low scale and con-
nect the positive lead to the starter magnetic
switch wire lead to which the carbon pile is al-
ready connected. Connect the negative lead to
the other large terminal on the starter magnetic
switch. See Fig. 1.

2
L]
@
B A 3
@
©_0 ]
8 5

06/02/98

1. Starter Magnetic
Switch

3. Carbon Pile
4. Starter Solenoid

150954

2. Digital Voltmeter 5. Cranking Motor
Fig. 1, Starter Magnetic Switch Contactor Test
4. Start the engine and read the voltage on the volt-
meter. It should read O volt.
5. Turn on the carbon pile and adjust it to a 100-

amp load.

5.1 Now read and record the voltage on the
voltmeter. Turn off the carbon pile.

5.2 If the voltage reads 11.8 volts or greater,
the starter magnetic switch contactors are
OK.

If the voltage reads less than 11.8 volts,
replace the starter magnetic switch.

300/2
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Air Restriction Indicator/Gauge

54.09

General Information

An air restriction indicator or gauge indicates how
much air filter capacity has been used and how
much remains. It registers the actual maximum re-
striction of the filter element when the engine is oper-
ating at full load. See Fig. 1.

)

10/20/98 f090175

Fig. 1, Standard Air Restriction Indicator

The intake air restriction indicator, located behind the
cab at the air cleaner, measures (in inches of water)
the vacuum on the engine side of the air cleaner at
the air cleaner outlet. See Fig. 2. If the indicator
stays locked at or above the value shown under the
Service in H ,0 heading in Table 1 after the engine
is shut down, replace the air filter, then reset the indi-
cator by pressing the reset button.

Intake-Air Restriction Indicator Values

Engine Type Initial in. H ,O SEW'C% in. H
2
Caterpillar 15 o5
Cummins 10 o5

Table 1, Intake-Air Restriction Indicator Values

The optional intake air restrictor gauge is located on
the instrument and control panel. The gauge mea-
sures (in inches of water) the vacuum on the engine
side of the air cleaner at the air cleaner outlet. If the
LED on the gauge is lit, the air filter needs to be re-
placed.

General Information

07/26/2000 090340

Fig. 2, Intake-Air Restriction Indicator

Inside the air restriction indicator is a yellow index
marker that retains the reading so that the remaining
capacity can be read even after the engine is shut
down. To reset the indicator, press the reset button.
The gauge located on the control panel automatically
resets itself whenever the engine is shut down.

The air restriction gauge and tap fittings can some-
times become plugged from moisture or engine va-
pors, possibly causing an incorrect reading.

IMPORTANT: Most engine degreasers are
harmful to the polycarbonate (Lexan) plastics
that are used in air restriction gauges. When
cleaning an engine or other components, avoid
getting degreaser on these plastic parts.

Condor Workshop Manual, Supplement 0, January 2000
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Air Restriction Indicator/Gauge 54.09

Troubleshooting

Troubleshooting Tables

Problem—No Restriction Reading

Problem—No Restriction Reading

Possible Cause Remedy

The indicator leaks. Remove the air restriction indicator. Apply a vacuum to the indicator until the
yellow index marker reaches the red line. With your thumb on the mounting
fitting, close the end of the indicator airtight. Hold in the reset button. The
yellow index marker will drop slightly and then not move unless the indicator
has a leak. If the indicator is functioning properly, install it and press the reset
button.

If the yellow index marker continues to move, replace the air restriction
indicator. Repeat the troubleshooting procedure to verify that the new indicator
does not leak. When the indicator is functioning properly, install it and press
the reset button.

The intake pipe fitting or vacuum hose is | Remove the air restriction indicator/gauge. Apply a vacuum to the indicator
plugged (panel-mounted indicator/gauge). |until the yellow index marker reaches the red line. Connect the indicator/
gauge to the intake pipe fitting or yellow hose (as appropriate), and reset the
indicator/gauge. The yellow index marker or dial will fully return to zero unless
the fitting or vacuum hose is plugged. (A slow return is normal due to the
safety filter in the fitting.) If the indicator/gauge is functioning properly, reset
the indicator/gauge. Return the indicator/gauge to its mounting.

If the yellow index marker or dial does not fully return to zero, clear the fitting
or vacuum hose and repeat the procedure.

The vacuum hose leaks (panel-mounted First, check to be sure that the indicator is not leaking (see instructions
indicator/gauge). above).

Disconnect both ends of the vacuum hose. Apply vacuum to the indicator/
gauge until the indicator reaches the red line. Connect the indicator/gauge to
the vacuum hose and close the other end of the hose airtight. Reset the
indicator/gauge. The yellow index marker or dial will drop slightly and then not
move unless the vacuum hose has a leak. If the indicator/gauge is functioning
properly, install the vacuum hose and return the indicator/gauge to the dash
mounting; reset the indicator/gauge.

If the yellow index marker or dial continues to move, replace the vacuum
hose. Repeat the troubleshooting procedure to verify that the new hose does
not also leak. When the indicator/gauge functions properly, install the vacuum
hose and return the indicator/gauge to the panel mounting; reset the indicator/

gauge.
Engine airflow is too low to generate a Turbocharged engines must be at full load to pull full engine airflow.
reading. Restrictions can be simulated by gradually closing off air intake. If there is still

no restriction reading, check for leaks in the indicator/gauge or vacuum hose,
as appropriate, and take corrective action.
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54.09

Air Restriction Indicator/Gauge

Troubleshooting

Problem—High Restriction Readings

Problem—High Restriction Readings

Possible Cause

Remedy

The element(s) is (are) plugged or poorly
cleaned.

Ultra-fine particles are difficult to remove, and cleaning may not sufficiently
lower the restriction. Carefully attempt to unplug or clean the element(s); if
unsuccessful, install a new filter element or elements.

The safety filter is plugged (if equipped).

Do not clean the safety filter. Replace it with a new one.

The air cleaner(s) is (are) undersized.

The air cleaner may be too small if a larger engine has been installed.
Replace the undersized unit(s) with properly-sized air cleaner(s).

The air restriction indicator is too close to
the intake of an engine blower or turbo.

Under certain circumstances, air turbulence near the blower intakes may
cause a high vacuum reading. Locate the indicator away from the blower
intake by at least 1-1/2 times the diameter of the intake tube.

The intake screens or ducts are plugged.

Check the system upstream from the air restriction indicator and remove any
debris. Check for damage or improper installation, and take any necessary
corrective action.

Heavy snow or rain.

Temporary high restriction can occur during a rain or snow storm and
disappear after drying out. However, the cold air may be so dense that high
restriction may not reduce the engine power before the element(s) is (are)
damaged. If the indicator/gauge reads maximum restriction (red line), check

the element(s) for damage and replace if necessary.

300/2
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Power Qutlets

54.10

General Information

General Information
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01/12/2001 1610438
1. Cigarette Lighter 11. Left-Hand Power Window Switch
Power Outlets 12. Left-Hand/Right-Hand Drive Switch

3. Ammeter, Optional 13. Ignition Switch

4. Mirror Heat Switch, Optional 14. Hazard Warning Light Switch

5. Power Mirror Switch, Optional 15. Right-Hand Power Window Switch

6. Auto Neutral Switch 16. Parking Brake Knob

7. Interaxle Differential Switch, Optional 17. Trailer Air Supply Knob, Optional

8. Traction Control Differential Switch, Optional 18. Obstacle Detection Monitor, Optional

9. Spare Gauge/Switch Location 19. Optional Switch

10. Heater and Air Conditioner Controls

Fig. 1, Center Dash Panel Control

The power outlet(s) are located on the center control
panel and have plastic protective covers. The outlets
provide a 12-volt DC, 10-ampere power supply for
any equipment having a cigarette lighter-type power
cord. Power is available at the outlets whenever the
ignition switch is on. See Fig. 1, Ref. 2.
Condor Workshop Manual, Supplement 0, January 2000 050/1



Power Qutlets

54.10

Power Outlet Replacement

1.

10.

11.
12.

Park the vehicle on a level surface, shut down
the engine, apply the parking brakes, and chock
the rear tires.

Disconnect the batteries.

Remove the six Torx®-head screws that attach
the center dash face plate to the center dash.

Pull the center dash face plate out far enough to
access the rear of the power outlet.

Disconnect the electrical connector from the rear
of the power outlet.

Push in the retaining tangs at the top and the
bottom of the power outlet and remove the
power outlet from the center dash face plate.

Install the new power outlet into the center dash
face plate.

Connect the electrical connector to the rear of
the new power outlet.

Place the center dash face plate into position
and make sure that no electrical wires are
pinched.

Install and securely tighten the six Torx®-head
screws that attach the center dash face plate to
the center dash.

Connect the batteries.

Remove the chocks from the tires.

Power Outlet Replacement

Condor Workshop Manual, Supplement 0, January 2000
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Welding Cautions

54.11

Safety Precautions

A\ CAUTION

Before performing any electric welding on a ve-
hicle, disconnect the battery power and ground
cable, and any electronic control units or similar
devices installed on the vehicle. Electric currents
produced during electric welding can damage
various electrical components on the vehicle,
which could result in malfunction of the compo-
nents.

1. Park the vehicle on a level surface and apply the
parking brake. Shut down the engine. Chock the
tires.

2. Disconnect the electronic control units (ECUS)
and other electronic devices listed below.

NOTE: The engine ECU and the alternator
should be disconnected after the cab has been
tilted.

Before tilting the cab or returning the cab to the
normal operating position, read the instructions

and hazard notices in  Section 60.00 , Subject 060.
Failure to follow these instructions could cause

the cab to fall and hit or crush a person, which

will result in severe injury or death.

3. Tilt the cab.

4. Disconnect the batteries, including any isolated
battery. Attach the welding ground strap as close
to the work being done as safely possible.

Alternator

Disconnecting the ground strap should serve to re-
move any chance for damage to the alternator.

Antilock Brake System (ABS)

The ABS ECU is mounted in the center of the over-
head compartment. See Fig. 1.

Daytime Running Lights

The module for the daytime running lights is located
on the engine cover beneath the left hand side of the
dash. See Fig. 1.

Safety Precautions

10/27/2000

1.
2.
3.
4.
5.
6.
7.
8.
9.

543423

Auxiliary Power Distribution Block/Ground Studs
ABS ECU

Radio

Power Relays

Daytime Running Light Module

Wiper Delay Module

Flasher

Body Builder Bulkhead Connector
Ground Stud

10. Transmission Bulkhead Connector

11. ABS ECU Bulkhead Connector

12. Data Link Junction Blocks

13. Power Distribution Module Number Four
14. Transmission ECU

15. Power Distribution Module Number Three
16. Power Distribution Module Number Two
17. Power Distribution Module Number One

Fig. 1, ECU/Module Locations

Radio

Disconnect the electrical connection to the radio(s).

Transmission Electronic Control Unit
(ECU)
The transmission ECU is located in the rear of the

cab in the right hand side of the ECU/module com-
partment. See Fig. 1.
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54.11 Welding Cautions

Safety Precautions

Power Distribution Modules

The power distribution modules are located in the
rear of the cab in the ECU/module compartment. See
Fig. 1.

Wiper Delay Module

The wiper delay module is located under the right
side of the dash panel. See Fig. 1.

Engine Electronic Control Unit (ECU)

The location of the engine ECU differs with the en-
gine manufacturer.

» For Caterpillar C-10 and C-12 engines, see
Fig. 2.

e For Caterpillar 3126/CFE engines, see Fig. 3.
» For Cummins ISC/ISL engines, see Fig. 4.
e For Cummins ISM engines, see Fig. 5.

Cab/Chassis Electrical Disconnects

The cab/chassis electrical disconnects are located at
the front frame ahead of the radiator. See Fig. 6,
Fig. 7, and Fig. 8.
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54.11

Safety Precautions

Welding Cautions

f541486a

05/28/97

100/3

Fig. 2, Caterpillar C-10 and C-12 Engine ECU Location
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54.11 Welding Cautions

Safety Precautions

01/15/99

T

03/23/99 f011650

Fig. 4, Cummins ISC/ISL Engine ECU Location
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Welding Cautions 54.11

Safety Precautions

@

N
“__—-'ﬁ

b i

-
éﬂi\‘

05/28/97 f541520a

DISCONNECT BEFORE WELDING
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DISCONNECT BEFORE WELDING /
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12/12/2100 543521

Fig. 7, Left-Side Disconnect
12/12/2000 880516

1. Right-Side Disconnect
2. Left-Side Disconnect

Fig. 6, Cab/Chassis Electrical Disconnects Location
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54.11 Welding Cautions

Safety Precautions

DISCONNECT BEFORE WELDING

WABCO

TRANS

/ DISCONNECT BEFORE WELDING
K DISCONNECT BEFORE WELDING

12/12/2000 543520

Fig. 8, Right-Side Disconnect
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Turn Signal Switch 54.12

General Information

General Information (see Fig. 1)

The turn-signal switch is located on the left side of
the steering column. Push the switch up to turn the
right-turn signal on. Pull the switch down to turn the
left-turn signal on. The turn signal switch will return 11 3
to the neutral position after the turn has been com- 11
pleted.

The turn-signal switch also controls the windshield o
wipers and the high-beam headlamps. 07/26/2000 820355

. . . . . 1. Fast
To turn the windshield wipers on, turn the windshield _ Standard

wiper knob located on the turn-signal switch. There % Intermittent
are three intermittent speeds, a standard speed, and 4. Off

a fast speed. See Fig. 2. To turn the windshield : - : :
washer on, push the button on the end of the turn- Fig. 2, Windshield Wiper Speeds
signal switch in. Windshield washer fluid will continue

to spray as long as the button is pushed in.

l_\

To turn on the high-beam headlamps push the turn-
signal switch away from you. Pull the turn-signal
switch toward you and release the lever to momen-
tarily flash the high-beam headlamps when the head-
lamps are off.

07/26/2000 1820354
1. Windshield Washer Button

Fig. 1, Turn-Signal Switch
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Turn Signal Switch

54.12

Replacement (see Fig. 1)

07/26/2000 820354
1. Windshield Washer Button

Fig. 1, Turn-Signal Switch

NOTE: Before replacing the turn-signal switch,
make sure that the trouble is in the switch and
not elsewhere in the circuit. Check that the cir-
cuit breaker and fuse are working, and inspect
the signal light bulbs for broken filaments. Also,
check the flasher relay, and replace it if neces-
sary.

1. Park the vehicle on a level surface, shut down
the engine, apply the parking brakes, and chock
the rear tires.

Remove the steering column covers.

3. Remove the two mounting screws securing the
turn-signal switch to the steering column.

4. Unsnap the wiring connector from the turn-signal
switch.

5. Connect the wiring connector to the new turn-
signal switch.

6. Install the turn-signal switch.

6.1 Position the switch on the steering col-
umn. Align the switch so that it is pointing
directly to the left.

6.2 Install the two mounting screws and
tighten them firmly.

7. Check the turn signals, high-beam headlamps,
and windshield wipers for correct operation.

8. Remove the chocks from the tires.

Turn-Signal Switch Replacement

Condor Workshop Manual, Supplement 0, January 2000
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Turn Signal Switch

54.12

Troubleshooting Tables

Troubleshooting

For terminal number locations see Fig. 1.

For the turn signal switch electrical schematic and a
wiper control module block diagram, see Sub-

ject 400.

Turn Signal Switch Troubleshooting

‘ O NG
= ks
[H = i
=1 oL D
1 2
02/19/2001 543671

1. Turn Signal Switch
2. Terminals

Fig. 1, Turn Signal Switch Terminal Location

Turn Signal Switch Troubleshooting

Problem

Diagnostic Procedure

The windshield washer is not functioning.

With the windshield washer button pressed in, check the continuity between
terminal 3 and terminal 12. If continuity does not exist, replace the switch. If
continuity exists, the problem is in the electric wiper circuit or wiring.

The high-speed wiper is not functioning.

With the windshield wiper speed set on high, check the continuity between
terminal 1 and terminal 3. If continuity does not exist, replace the switch. If
continuity exists, the problem is in the electric wiper circuit or wiring.

The low-speed wiper is not functioning.

With the windshield wiper speed set on low, check the continuity between
terminal 3 and terminal 5. If continuity does not exist, replace the switch. If
continuity exists, the problem is in the electric wiper circuit or wiring.

The intermittent wiper is not functioning.

With the windshield wiper set on an intermittent wiper speed, check the
continuity between terminal 3 and terminal 5. If continuity does not exist,
replace the switch. If continuity exists, the problem is in the electric wiper
circuit or wiring.

The high-beam head lamps are not
functioning.

With the turn signal switch lever pushed forward, check the continuity between
terminal 3 and terminal 4. If continuity does not exist, replace the switch. If
continuity exists, inspect the headlight bulbs and wiring. Repair if necessary.

The high-beam head lamps are not
functioning when the flash to pass is
activated.

With the turn signal switch lever pulled in toward you, check the continuity
between terminal 2 and terminal 3. If continuity does not exist, replace the
switch. If continuity exists, inspect the headlight bulbs and wiring. Repair if
necessatry.

The emergency flasher is not functioning.

With the emergency flasher button activated, check the continuity between
terminal 7 and terminal 9. If continuity does not exist, replace the switch. If
continuity exists, check that the circuit breaker and fuse are working, and
inspect the light bulbs for broken filaments. Also check the flasher relay, and
replace it if necessary.

The left turn signal is not functioning.

With the turn signal switch lever set for the left turn signal, check the
continuity between terminal 7 and terminal 8. If continuity does not exist,
replace the switch. If continuity exists, check that the circuit breaker and fuse
are working, and inspect the signal light bulbs for broken filaments. Also check
the flasher relay, and replace it if necessary.
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54.12

Turn Signal Switch

Troubleshooting

Turn Signal Switch Troubleshooting

Problem

Diagnostic Procedure

The right turn signal is not functioning.

With the turn signal switch lever set for the right turn signal, check the
continuity between terminal 7 and terminal 11. If continuity does not exist,
replace the switch. If continuity exists, check that the circuit breaker and fuse
are working, and inspect the signal light bulbs for broken filaments. Also check
the flasher relay, and replace it if necessary.Turn Signal Switch
Troubleshooting

300/2
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Turn Signal Switch

54.12

Specifications
Multifunction Switch Connector
Cavity Circuit Number Circuit Description

1 315B Wiper Hi Signal

2 20F Flash to Pass

3 315 Wiper Power

4 20D Hi Beam Signal

5 315A Wiper Low Signal

6 315P Wiper Delay Signal

7 38A Turn Signal Power

8 38L Left Turn Signal

9 38F Hazard Switch Power

10 315D Wiper Delay Pulse

11 38R Right Turn Signal

12 320 Washer

Table 1, Multifunction Switch Connector
For the electrical schematic, see Fig. 1. For the
wiper control module block diagram, see Fig. 2.
400/1

Condor Workshop Manual, Supplement 3, December 2001



54.12 Turn Signal Switch

Specifications
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Fig. 1, Electrical Schematic
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Turn Signal Switch

54.12

Specifications
To Battery B+
Power Over
Supply Voltage
Output
Driver
Microcontroller Integrator e
Over
Input From
Current Turn Signal
Switch
Output to
Windshield
Wiper Relay
02/19/2001 543673
Fig. 2, Wiper Control Module Block Diagram
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