SECTION 55 - ELECTRICAL SYSTEM

The following are common terms used in electrical
diagnostics and how they may affect the circuit and
electrical components.

The term “OPEN CIRCUIT” means there is no
voltage getting from the control point to the operating
point. This means the wire carrying the voltage is
open/broken and voltage cannot continue to flow.
The effect is the operating component will not
function.

The term “SHORT CIRCUIT” means there is voltage
being lost to another component wire or to ground.
This could result in the wrong component being
operated or the blowing of the circuit protection
device (fuse or breaker).

The term “GROUNDED CIRCUIT” means the
voltage is going directly to ground and usually results
in no component operation and/or blown
fuse-breaker.

To test for an “OPEN CIRCUIT,” use a volt/ohm meter
and check from one end of the wire to the other. If
voltage is not present, trace the circuit from control
point to operating point until the open is found.

To test for a “SHORT CIRCUIT,” use a volt/ohm meter
and check for very low resistance in different parts of
the circuit or continuity between the circuit wire and
ground.

To test for a “GROUNDED CIRCUIT,” use a volt/ohm
meter and check for continuity between the circuit
wire and ground.

Drilling Holes In Overhead Dash, Electronic
Instrument Cluster (EIC) Board, and Ignition
Switch Area

Always install the rearview mirrors as shown in the
mirror instruction sheet. Otherwise, you must unhook
the negative battery cable and remove the EIC board
panel, 1, and ignition switch panel, 2, from the
overhead dash. If holes and attaching screws are
installed into the dash area, 3, make sure the screws
will not contact the EIC board, the ignition switch, or
wiring, as electrical system damage will occur.

IMPORTANT: Failure to unhook the negative battery
cable before removal of the EIC board or switch may
result in an accidental grounding, causing
component damage.

IMPORTANT: Retaining hardware contacting the
EIC board or switch may cause an electrical short,
damaging the skid steer electrical system.
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The following chart shows the abbreviations for the
various wire colors used to identify the electrical
circuits.

WIRE ABBREVIATIONS TO INDICATE WIRE
COLOR

WIRE WIRE
COLOR | DESIGNATION | COLOR | DESIGNATION
Black B White W
Dark DKBL Orange (0]
Blue
Light LTBL Pink PK
Blue
Dark DKBR Purple PU
Brown
Gray GY Red R
Dark DKGN Tan T
Green
Light LTGN Yellow Y
Green
A
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SECTION 55 - ELECTRICAL SYSTEM

ADAPTING ATTACHMENTS REQUIRING
12V ELECTRICAL POWER

There are important rules that must be followed when
adapting attachments that require 12 volt electrical
power. Proper wiring of electrical devices and power
and ground connections is very important to prevent
other electrical component damage. Attaching
electrical connections to locations other than
recommended may allow electric current to feed
back through the EIC board, creating false EIC board
readings and warnings, or causing EIC board
damage or failure.

1. ALWAYS FOLLOW the instructions for New
Holland kit installation to ensure proper function
and operation.

2. NEVER CONNECT an electrical device to any
wires, fuses, switches or grounds inside the cab
area. This includes any terminals of the ignition
switch, fuse panel, or ground terminal.

3. NEVER INSTALL an electrical device, music
radio, two-way radio, or unapproved New
Holland attachment into the cab area.

4. ONLY USE the 12-volt accessory power outlet
for attachments requiring less than 10 amps.
The accessory outlet is connected to the engine
fuse/relay panel and protected with a 15 amp

Y
. 4
fuse. SH88001 Iy—/ //

5. ALWAYS CONNECT new electrical attachments :
to the engine fuse/relay panel, 1, and connect the )( '
grounds to the engine bell housing. USE ONLY
vacant connections and fuses not in use for
specified attachments.

SH88002 S T
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SECTION 55 - ELECTRICAL SYSTEM

SPECIFICATIONS
(Y - (o) 55 amp
Tachometer OUtPUL . .. oo e 5-6.5 AC Volts
Battery . ... BCI PC31 - 12 volt - 625 amps @ —18 C (0° F) Top stud
SYStemM GrOUN . ..o Negative (-)
Protection .. ... ... Fuse blocks in cab and engine areas
Cab panel (standard) Cab panel (optional equipment)
Fuelpump ........ ... ...l 7.5A Beaconlight ..................... 7.5A
Electronics ignition ............... 5A i i ]
Wiper ... 7.5A Engine panel (optional equipment)
Lights (road/Work) ................ 15A Heater ............. ... . ..., 20A
Spare ... 7.5A
Engine panel (standard) Attach/Horn ......... ... ... ... 15A
Turnsignals ............. ... ..., 10A Backupalarm .................... 5A
ACCESSOIY oot 25A
Electronic (EIC) .................... 5A
Keymain ............. ...t 15A
Preheat circuit breaker ......... 50A/40A
Electronic Instrument Cluster (EIC)
LOW VOltage ...t e EIC will fault at 11.9 volts (low)
Highvoltage . ... e EIC will fault at 16.5 volts (high)
Fuel gauge sensor resistance
FUIIaNK . . e 35 ohms
EmM Y tanK .o 240 ohms
Fuel shutoff solenoid
PUll-in @mperage .. ..o e 1.5-1.8amps
HOI-IN @mperage . .. ..o e e e 1.83-1.7 amps
Engine air filter Sensor . ... ... e Switch is normally closed

EIC will fault at 1.6” Mercury or 22” Water

Engine coolant temperature sensor ........... .. oo EIC will read “COLD” until 0° C (32° F)
EIC will fault at 102° C (216° F)

Engine coolant temperature sensor resistance ...................... At 20° C (68° F) 2.21 - 2.69 K ohms
At 0° - 30° C (32° - 86° F) 1.65 - 5.88 K ohms

Engine crankcase Oil pressure . ....... ... EIC will fault at 0.3 bar (4.3 PSI)

NOTE: The EIC will not alarm unless coolant temperature is above 64 ° F or two minutes
have passed since starting.
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SECTION 55 - ELECTRICAL SYSTEM

Hydraulic oil temperature sensor . ....... ..o EIC will read “COLD” until 0° C (32° F)
EIC will fault at 99° C (210° F)

Hydraulic oil temperature sensor resistance .......................... At 20° C (68° F) 2.21-2.69 K ohms
At 0° - 30° C (32° - 86° F) 1.65 - 5.88 K ohms

Hydraulic oil filter sensor (differential between infout) .......... ... ... ... ... ... Switch normally closed
EIC will fault at 2.7 £ 0.3 bar (40 + 4 PSI)
EIC will reset at 2.0 bar (30 PSI)

NOTE: This alarm is locked out until the oil temperature is at 110° F. The switch must be
open for over 5 seconds to alarm.

Hydrostatic charge pressure . ... EIC will fault at 3.4 bar (50 PSI)
GIOW plug reSiStanCe . ..o 55 ohms
Solenoid (boom and bucket spool lock) resistance ........... ... i 15 - 18 ohms
Starter SWItCh . . .. Key start and relay
Headlights and rear work lights . .. ... ..o e 37.5 watt halogen
NH#86533429

Taillights (road) .. ... 37.5 watt halogen
NH#86505510

Amber Flasher Ights . . ... Sealed
NH#529068

Electronic Instrument panel indicator lamp . ... e 0.080 amp C-2F
NH#86502182
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SECTION 55 - ELECTRICAL SYSTEM

ALTERNATOR SERVICE SPECIFICATIONS

Item How Rated Standard Or Service Limit
Normal Output (V-A) 12V-55A
Polarity Negative ground
Weight (kg, Ibs) 3.7 kg (8.2 Ibs)
Rotational direction (viewed from Clockwise
the pulley)
Load characteristics (cold) Terminal voltage (V) 135V
Current (A) Min. 30 A
Revolution (RPM) 2500 RPM

Brush length Original (mm-in)

18.5 mm (0.728")

Limit (mm-in)

5.0 mm (0.20”)

Brush spring tension Original (g-Ibs)

470 - 590 g (1.036 - 1.300 Ibs)

Limit (g-Ibs)

270 g (0.60 Ibs)

Slip ring diameter Original (mm-in)

22.7 mm (0.0894")

Limit (mm-in) 22.1 mm (0.871”)
Field coil resistance ohms at 20° C (68° F) 2.8Q
Adjusting voltage (V) at 5000 RPM 144-15.0V

STARTER MOTOR SPECIFICATIONS

Rated voltage 12 volts
Output 2 kw
Motor type Four-pole series wound motor

Engaging system

Magnetic shift

Rotation

Clockwise (viewed from pinion side)

Weight

Approximate 5 kg (11 Ibs)

STARTER MOTOR SERVICE SPECIFICATIONS

ltem How Rated Standard Or Service Limit
No load test Volts (V) 115V
Current (A) 130 A Max.
Rotating speed (RPM) 4000 RPM Min.
Commutator Outer dia. (mm-in) 35 mm (1.38”)
Service limit (mme-in) 34 mm (1.34”)
Brush Length (mm-in) 15 mm (0.59”)
Service limit (mm-in) 9 mm (0.35”)
Brush spring Tension (kg-1bs) 2.7-3.6 kg (5.9-7.8 Ibs)
Service limit (kg-Ibs) 2.2 kg (4.7 Ibs)
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10




SECTION 55 - ELECTRICAL SYSTEM

ELECTRICAL DIAGRAM
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SECTION 55 - ELECTRICAL SYSTEM

WIRE IDENTIFICATION

B .. BLACK LB . LIGHT BLUE
702AP-10 —————  BMW BLACK/WHITE O. ORANGE
A DB.DARKBLUE P ..PURPLE

WIRE ?ﬁg’fﬁgwaj L wine size DG.DARK GREEN R ..RED

G .GREEN T .TAN

K ..PINK W.. WHITE

LG LIGHT GREEN Y ..YELLOW

BS05E048
CIRCUIT DIAGRAM LEGEND
INDHIDATES

MALE  FEMALE N INTERNALLY

| ' i {,:é\ . LT GROUNDED

: S8 ! SOMPONENT

SHOWS GIRGUIT | SHOWS Nt : . | OFRAME NUMBER AT THE | { COMPONEN

CROSAING 1 OIRGIT | COMPONENT | WIRE TAG | CONNEUTOR!  BOTTOM DENTEROF
ROT CONNECTED | CONNEQTED | NUMBER | NUMBER | NUMBER | SACH FRAME, : - S s

BS05E049
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SECTION 55 - ELECTRICAL SYSTEM

STARTING SYSTEM

121D DG-1.0

121CDG-1.0
623AW-0.8 —
623BW-1.0 —
— 1368 DG-0.8—
136A DG-0.8 190A R-3.0 —

.
(S
1
&
@
15

20 @ : 42 A
] A
: o ©
@ ™ !
S 625AW-5.0 — NA " ! ?
I [
| | 14% 57 8N
7 10] 8
57 10])8A 138A 0-3.0 -
TT L g - 1iree 808
T —625BW-50 o
= S
= ISI / 1788 8-08 —)
— |em
{1O+©0 O 120E R-6.0 —
120D R-5.0 —
)
ﬁ 181C 0-0.8
S
|
120B R-13.0
120F R-3.0 — —
‘W
A 131D 0-1.0 T
A 187D 0-2.0 1314 0-1.0 -
187E0-1.0
A 137F 0-1.0
L 120CRs8 — 178C B-0.8—
124A R-1 .O—A @
S + = 2 3
% —%[@—o O—@%l— NEG_CBL § 3
i @ T T 130A R-5.0 —
FRAME 1
BCOBMB92-01A
1. BATTERY 5. STARTER RELAY
2. ALTERNATOR 6. RESISTOR
3. STARTER AND SOLENOID 7. IGNITION SWITCH
4. REVERSE POLARITY DIODE 8. RUN RELAY
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SECTION 55 - ELECTRICAL SYSTEM

9. CAB FUSE BLOCK
10. REAR FUSE BLOCK NO. 1

POWER DISTRIBUTION

623AW-0.8 —

— 623AW-0.8 J

622C W-1.0

L 6238W-1.0
L 190 R0
O
5A
L 1384030 1 Q gr 805A 0-1.0— /1
15A
- 800 020— A\ —— 310AR1.0—
10A
O 75020 ]
- 4— 8208030—
)
L 120E R 50 — W @
L 1200 R-50 —
o
s
1 2
5A ﬂ
4
25A
: 623BW-1.0—
1
o 7 8
3
(e}
— 6200 W-1.0 —— 2 44'\0/
— 131A0-1.0 —— N :
/O\I /- 780A.030— /B\
15A
: Q;—zi 830A.0-1.0— /30\
15A
—I<3 \G—f— soomri0— /\
75A
5 6 :]
75A
. [ : t h— 751A008— A\
'5'\O/| 75180-1.0— /\
L 1300 R50
17777777
FRAME 2
BC0BM392-02A

11. REAR FUSE BLOCK NO. 2
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SECTION 55 - ELECTRICAL SYSTEM

SAFETY INTERLOCK AND FUEL SUPPLY SYSTEM

623AW-0.8 —

[— 623AW-0.8

[— 622CW-1.0

[— 310AR-1.0

[— 623BW-1.0

314CW-0.8 —

312CT1.0 —

310BR-0.8 —

314BW-1.0

]

312BT1.0
314AT1.0

622D W-1.0 —

:{|34

|—|>\o 2]:}— 312AT1.0

@— 178BB-08

SPL22 @p———— 602BW-0.8 —

— 602D W-1 .0

602AW-1.0

@)

132A 0-1.0 —

0

602C W-1

77777777
FRAME 3
BC06M392-03A
12. JUMPER WIRE 17. NOT USED
13. SEAT SWITCH 18. NOT USED
14. SEAT BELT SWITCH 19. NOT USED
15. NOT USED 20. NOT USED
16. INTERLOCK START RELAY 21. FUEL HOLD-IN SOLENOID
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SECTION 55 - ELECTRICAL SYSTEM

22.
283.
24.
25.
26.
27.

[— 602BW-0.8

INSTRUMENT CLUSTER MONITORING SYSTEM

HYD INTERLOCK (OUT)

FUEL LEVEL SENDER (IN)

AUX OVERRIDE (OUT)
GROUND

[— 623AW-0.8
[— 314CW-08
— 312CT1.0
— 310BR-08
[— 622D W-1.0
— 132A0-1.0
BATTERY V+
IGN ON (IN) 300C R-0.8
IGN ON (IN) 300D R-0.8
KEY SWITCH ACC (IN)
GRID HEATER (OUT) 641AW-0.8
SEAT SWITCH (IN) 32CT1.0 —
NOT USED
SPARE (IN) 623AW-0.8
SEAT BELT (IN) 314CW-08 ——
FUEL SOLENOID (OUT) 132A0-1.0
NOT USED 622D W-1.0
ROAD LIGHTS (OUT) 781AP-0.8
WORK LIGHTS (OUT) 782A P-0.8
SPARE (IN)
TACHOMETER (IN) |19¢— 124B R-0.8
COOLANT TEMP (IN) |25¢— 257B Y-0.8
OIL PRESSURE SW (IN) [18¢— 255BY-0.8
AIR FILTER SW (IN) |16¢— 266B Y-0.8
HYD OIL FILTER SW (IN) [15¢— 261AY-0.8
HYD CHARGE PR (IN) [17¢— 262BY-0.8
HYD OILTEMP (IN) | 24— 264AY-0.8
BRAKE SOLENOID (OUT) | 8¢— 258B T-0.8

144
14

—

8
5
4
3
2
1

A— 124A R4.0 — =

300AR-1.0 —A
SPUS;

B41AW-08 —
—— 781AP-08 —A
780AP-08 —A

>

124A R-1.0 —
257AY-1.0 —
255AY-1.0
266AY-1.0

261AY-0.8

-1.0

Al

*— 200D B-0.8

TO FRAME 2[34]

45

®

@

178HH B-1.0

751B0O-1.0

— 311FT-0.8 —’—I
SPL14

178D B1.0

@—178KB-1.0

>

178CJ B-1.0

®

@— 178VB-08

178CK B-0.8
178TB-0.8
178Y B-1.0

3
[=2]
&
l 17777777

FRAME 4

FUEL PUMP (ISM ENGINE ONLY)

FUEL SENDER

ENGINE COOLANT TEMPERATURE SENDER
ENGINE OIL PRESSURE SWITCH

AIR FILTER RESTRICTION SWITCH
HYDRAULIC FILTER PRESSURE SWITCH

28.
29.
30.

31.
32.
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BCO6M392-04A

BCO6M392-04A
CHARGE PRESSURE SWITCH

HYDRAULIC OIL TEMPERATURE SWITCH
BRAKE RELEASE/TANDEM PUMP
NEUTRAL OVERRIDE SWITCH

LOADER VALVE SOLENOID

LOADER VALVE SOLENOID



SECTION 55 - ELECTRICAL SYSTEM

STANDARD LAMPS

A Hm
101A

— 783D P-2.0 783F P-1.0
NN

o>
{1[>

=
©
54

®

2

V4

|7783(i P-1.0
[= > J&

N

® &

¥/
X

@

178X B-1.0
178R B-1.0

-

33. LIGHT RELAY NO. 1
34. LIGHT RELAY NO. 2
35. DIODE

36. LEFT FRONT WORK LIGHT
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BCO6M392-05A

= 3
—783C P-2.0— T % —— 784AP-1.0—4A kg
§ é — 178F B-1.0 :(1
-781C P-0.8 — ~
A— 782AP-0.8 @- 7838 P-2.0— .
« ()
2 | 7068 P-1.0
r=]
@ “
]
1Eo o
! i o
=AU -
9§ | g =
;
L7834 P-3.0- L 784A P-1.0 -
178AU B-0.8 L— 706A P-3.0 — 38
g 3
B 2
l 17777777 l
FRAME 5
37. RIGHT FRONT WORK LIGHT
38. REAR WORK LAMP
39. LEFT REAR INDICATOR LIGHT
40. RIGHT REAR INDICATOR LIGHT

BC06M392-05A



SECTION 55 - ELECTRICAL SYSTEM

LOADER ARM
AUXILIARY ELECTRIC CONTROL BOX (OPTIONAL)
900C 02.0
154 ( 900D 0-2.0 \Lo
0 Q] 920D R-1.0 10
O 920C R-2.0 560 56
11
oo =
o 2
o o«
== 1 =]
SS 2 S
588
1-920F R-1.0- L 900C 02.0 900B 0-2.0 —
L— 91380-1.0 91340-2.0 —
907B K-0.8 907A K-0.8 —|
901B BW-1.0 901A BAW-1,0-
—— 9058 R0.8 9054 R-1.0 —
906B Y-0.8 9064 Y-1.0 —]
902B DB-0.8 9024 DB-1.0—]
908BT-08 90BAT-08 —]
91BW-0.8 GHAW-1.0 -
178KB B-2.0 178KK B-2.0—
47785 30 o 495;
b
r= & r= 52 52
: St : el
! g1 ! L— 906808 <], [ 1e
: -1 : —— 906CY-08 < ;[ 1
| 1 | 9028 DB-08~] , 12 1o
! ? ! ? ! ? 902C DB-0.8 "] [ g
-- —-—HNAN -— 905B R08 I - [ g
47585 87 g7A 9§85 87 &7A| 51 4 905C R-08 1 1 1o
1 9018 BM-1.0~] ; 2 1q
— 901C BAWA, =
L-178KC B2.0
178KD B-0.8 > 178KJ B-0.8
178KE B-2.0
L-178KF B-0.8
BLACK
L 178ka B-0.8 B o
920F R-1.0 —f 1 [ 1 $— 920G R-1.0 -
2|2
3|3
923A DBR-2.0—4 £ [ 4 $—923B DBR-2.0
L— 901C BAW-1.0—4 5 | 5 $—901D BAW-1.0
905C R-0.8 —46 |6 4— 905D R-1.0 —
L—— 906CY-08 —47|7¢4— 906DY-1.0 —
902C DB-0.8—$8 | 8 $— 902D DB-1.0—
925A DG-2.0—4 ¢ | 3 ¢—925B DG-2.0—
920A R-1.0 —$10[104— 920H R-2.0 —
11
927A LG-1.0—412]124— 927BLG-1.0
77777777
FRAME 6

BCO6M392-06A

BC06M392-06A
41. MOTOR CONTROL LEFT RELAY

42. MOTOR CONTROL RIGHT RELAY

43. WIPER MOTOR RELAY
44. FUSE (10 AMP)
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SECTION 55 - ELECTRICAL SYSTEM

45. ATTACHMENT RELAY

AUXILIARY ELECTRIC POWER CONTROLS (OPTIONAL)
A A= e 1]

A 178FA B-1.0 m—
10 136E DG-1.0 —rlil—l— |

LOADER ARM

42D

I
" (:@:I— 220A R-2.0 635 "—o%’: > 5
120F R-2.0

VAN

>
3

A 125

— 9008 0-20 —

i

900A 0-2.0

[— 913A0-2.0

— 907A K-0.8

[—901A B/W-1.0

[
903A0-1.0 —
/.L 904A 0-08 —

[— 905A R-1.0

[— 906AY-1.0

[—902A DB-1.0—
— 908AT-08

Vi

— 911AW-1.0

909A 0-0.8 —

[— 178KK B-2.0—

[— 920G R-1.0

910A0-1.0 —f

(it e tooran)

2
3

66 66X

—®7C LG-1.0 AlA
178KL B- 1.0 B|B

[—-923B DBR-2.0

178KH B-2.0 —

901D B/W-1.0

LIFT ARM

[— 905D R-1.0

[— 906DY-1.0

[—902D DB-1.0

[—925B DG-2.0
[— 920HR-2.0

—927BLG-1.0

—

178KK B-2.0

|

L4 927D LG-1.0 —

(1]
A
N
P
B
D
E
G| CONNECTOR
H
F
¢
K
M
J

L

178KL B-1.0
178KH B-2.0

17777777
FRAME 7

BCO6M392-07A

BC06M392-07A
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SECTION 55 - ELECTRICAL SYSTEM

46.
47.
48.
49.
50.
51.
52.

AAE

428

428

AA 178DE B-1.0

136C DG-1.0

41B

A [ }— 7530 R20

178EEB-0.8
136D DG-0.8

FLASHER AND TURN SIGNALS
NORTH AMERICAN ELECTRICAL

il

HAZARD \\

% 6 AMP
5 A|in
755BY4.0 754DY-1.0

7524020
—752B 0-1.0

17028 30
170@__?%37a

178

@—178DKB-1.0

@—178DJB-1.0

704AY-1.0

Tl sErcON 754CY-1.0—4 1
771G Y-1.0-42
7526 04.0 791G DG-1.0—4 8
] 701A G-1.0 4
Ara o LK 7024 0.8 e
L1 2, ?_' o] AY 5 ’
RGeS
TR YTRE 180720 258 —
A HJ r———MVYWN l
17 1174 o ! = ' 2
___________ J - +
- S ! Poo 3
GDE | |2 2
& =
] — [ =]
L A=
A— 137E0-1.0 180, 181] 87 85 87a
7
— Te1BY1.0 178DC B-1.0

704CY-1.0 <4 <] 703C G-1.0
184 176 175 185 186
LEFT RIGHT

703AG-1.0

178DH B-1
178DD B-1.0

0

,—178DC B-1.0

@—178DG B-1.0

@— 178DF B-0.8

77777777

FRAME 8

HAZARD / TURN RELAY
FLASHER MODULE

DIODE (6 AMP)

TURN SIGNAL CONVERTER
BEACON

FUSE

HAZARD / BEACON SWITCH

MODULE
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53.
54.
55.
56.
57.
58.

BCOBM392-08A

BCO6M392-08A
LEFT FRONT FLASHING LAMP

LEFT REAR FLASHING LAMP
TURN INDICATOR LAMP (LEFT)
TURN INDICATOR LAMP (RIGHT)
RIGHT FRONT FLASHING LAMP
RIGHT REAR FLASHING LAMP



SECTION 55 - ELECTRICAL SYSTEM

59.
60.
61.
62.
63.

MAIN ELECTRICAL

EUROPEAN ON-ROAD REGULATIONS

AN LN Dm0t
RMB HA 1509 26 30
N
h |
o © o e OFF
S g @ POSITONLIGHTS '8
a wow ~~~. ROADLIGHTS
N~ © ©
e g = “JANA
\V <
— 150§ 87 85872 o
o
—— 754AY4.0 754BY-1.0 g4
o | —178ER B-1.0 2
w4 o
=E 707A P-2.0 @
514 >| 4 =
2[4 — s
s ;@ <1 | 791C P10 —
ol 1 K. =S I/O\I TG P4.0 —
L @ I Y = 7078 P-2.0
162 | 1162 = N 707C P-2.0 —
S o gt 5 711AP-1.0
L N ] 713A P-1.0
< T 731BP-1.0
J3A
5 6 ﬂ 68
75 RIGHT
187D 020 = 5 1558
1578
152|\o/|
w 6 AMP S 1568
5 A5 p
—755AY1.0 754A Y-1.0— = LEFT
" HAZARD
& OFF
b sEAcON A
: B
sAMP 153
| SR 791AP-1.0 2o
; > 741A 0-2.0 &7
5[ o1 THAP4.0 Sa
2| o R 5 761AP-1.0 A
i imgcapeil
LA a2 59
1541 | 194 594
[ — J IANN
©) 2
1
xmwa 9 =
- - -
[aslNaalyas] [as] o
Swoc o =
388 & 2
77777777 ul—l l‘

FRAME 9

ROAD LIGHT SWITCH (EURO)

FLASHER MODULE (EURO)

CAB FUSE BLOCK (EURO)

DIODE (6 AMP)

HAZARD / BEACON SWITCH (EURO)

64. BEACON (EURO)
65. BRAKE LAMP SWITCH (EURO)

66. BRAKE LAMP SWITCH (EURO)

67. TURN INDICATOR LAMP (LEFT) (EURO)
68. TURN INDICATOR LAMP (RIGHT) (EURO)
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SECTION 55 - ELECTRICAL SYSTEM

69.
70.
71.
72.
73.
74.
75.
76.

©
e

[e}—178eB B-2.0 1

i1
<] 8
RD 2
ROV
R 1
2l
227A 22

@RE

—— 791EP-1.0 7 L
[—791C P-1.0 — 791D P-1.0
[—771C P-1.0— 771D P-1.0 22
[— 707B P-2.0 — 707D P20 —— — 771EP-1.0
[—707C P-2.0 — 707EP-1.0 — 711C P10 7 44
— 711AP-1.0— 711BP-1.0
[— 713A P-1.0 — 713BP-1.0 312

[— 731B P-1.0 —

731C P .0—‘

731C P-1.0 7251 2314 » 713D P-0.8

ST 2
T

g 3

= %K

@HRE)

BK {

E I P

N

©
S

178EA B-2.0
178EBB-2.0

—

BE
—3* |A%—178ED B-1.0
257 235 MT8EF B-1.0

BOOM/REAR ELECTRICAL
EUROPEAN ON-ROAD REGULATIONS

791F P-0.8

7711FP-0.8

250D,
A

711D P08

713F P-0.8

238

731D P08 ——
731EP-0.8 —

178EG B-1.0

3

@
®

|_l.|

DR
AEAEAER
BE®

~@—178EC B-2.0

7777777

FRAME 10

OPTIONAL RIGHT TURN L;AMP (EURO)
OPTIONAL LEFT TURN L;AMP (EURO)
RIGHT FRONT TURN LAMP (EURO)
RIGHT FRONT POSITION LAMP (EURO)
RIGHT FRONT ROAD LAMP (EURO)
LEFT FRONT POSITION LAMP (EURO)
LEFT TURN LAMP (EURO)

LEFT FRONT ROAD LAMP (EURO)
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BCOBM392-10A

77. RIGHT REAR TURN LAMP (EURO)
78. RIGHT REAR BRAKE LAMP (EURO)

79. RIGHT REAR POSITION LAMP (EURO)

80. LICENSE PLATE LIGHT
81. LEFT REAR POSITION LAMP (EURO)
82. LEFT REAR BRAKE LAMP (EURO)
83. LEFT REAR TURN LAMP (EURO)
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ELECTRICAL MULTIFUNCTION ADAPTION

82X 82A

3 B|Be— 892BB-1.0
A

AR 890K W-1.0:

AZZ

3|3 791HLG-1.0—|

414

163X 163B

RIGHT-HAND HANDLE (OPTION)

79F

— BYKW-10
890 W-1.0
5658 LB-1 .o

83

890F W-1.0—— }
754EY1.0 —

TT1HY-1.0

L

791H LG-1.0—9

754EY-1.0 —

890H 0-1.0—

808AW-1.0—

899AW-1.0 —
5658 LB-1.0—

890L W-1.0—1
890J0-1.0—
8928 B-1.0—

414

890G W-1.0 — 3| 3
89BAW-10 —4 2| 2 A

—— BO0AW-1.0 —4 1| 1

79X

83X

[ERZ3©oe~ooanmwm—|d

77777777
FRAME 11

55-23
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SECTION 55 - ELECTRICAL SYSTEM

LEFT-HAND HANDLE (OPTIONS)

OPTION F

164F 165F
82F
890AF WH1.0
/N 565AF B-1.0
OPTION G

oy
1} 750aav08 { Go——o
1664 1676 ANR T71AGY-08 72 | o
3 1! 1 169G
4

maaDe0s — | 1——T
890AG WH.0 |
565AG B1.0 163G

OPTION H

. GO
168H
T} 754AHY-08 — o
166H 167H
%H A 2 771AHY-0.8 = 1724 | A
A 34— 791AH DG-08 i et
9 890AHW—1.0 : [—
83H

Vi

(e 28

565AH B-1.0
B OPTION J
14—001L BW-0.8
2¢—002L DB-0.8
3¢— 003L0O-08
49— 004L 0-0.8
54— 005LR-0.8
A 6e— 006L Y-0.8
74— 007LK-08
89— 008LT-0.8
9 ¢— 009L 0-0.8
10¢— 010L 0-0.8 EXTEND EXTEND
11¢— 011LW-0.8 e (UP) Pt (up)
68A RETRACT RETRACT
(DOWN) (DOWN)
ViR Vi
© O ©)
ar IS
77777777
FRAME 12
BCO6M392-12A
BC06M392-12A
84. HORN SWITCH 88. FRONT ELECTRIC CONTROL SWITCH NO. 2
85. TURN SIGNAL SWITCH 89. FRONT ELECTRIC CONTROL SWITCH NO. 3
86. AUXILIARY HYDRAULIC SWITCH 90. FRONT ELECTRIC CONTROL SWITCH NO. 4

87. FRONT ELECTRIC CONTROL SWITCH NO. 1
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RIGHT-HAND HANDLE (OPTIONS)

OPTION A

sLow
i FAST

76A

1w [
A 890AAW—1.0 — &g |
S65AA B-1.0 —| o;i—l

OPTION B

[T}—001R BAW-08

24— 002R DB-0.3

34— 003R P-08

44— 004R 0-0.8

54— 005RR-08

A 64— 006RY-0.8

74— Q07R K08

8

94— 009R 0-0.8

S ameet STOP LEFT
114— 011R K-0.8 —
12 / /
0 / OFF ~ sLow o/ o’
i ON i~ FAST Go RIGHT
: : e O
& — L~ lo——o o o >
A ot atR o
7777777
FRAME 13
BCOBMa%2- 13A
BCO6M392-13A
84. HORN SWITCH 86. AUXILIARY HYDRAULIC SWITCH
85. TURN SIGNAL SWITCH 91. TWO- SPEED SWITCH
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GLOW PLUGS

2
>
=z
S
o
|

504

)

>

178C B-08 —

120C R-8.0 ——{JO)o

178CC B-0.8 ——

>

160A R-8.0 —— 10O
é s
o
® ?}Q
643 R-32 —LT0) %

-

FAAAA
FAAA

FAAA
FAAA

||||——

17777777
FRAME 14

BCOBM392-14A

BCO6M392-14A
92. PRE-HEATER RELAY 93. GLOW PLUGS

(3 CYLINDER ENGINE = 3)
(4 CYLINDER ENGINE =4
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ROTATING BEACON
(OPTIONAL)

——721D 0-08
Dt oA
—721C 04.0— b1
o ON
o\ OFF

RS =~ ]
——ANANN
{p .J
——IAIAA
~ —
8

o ool

761CY-1.0—

g

-

®
1L

@i

178BL B-0.8
178BM B-1.0

-

77777777
FRAME 15

BCO6M392-15A

94. FUSE (7.5 AMP)

BCO6M392-15A
50. BEACON
95. BEACON SWITCH
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2 SPEED
(OPTIONAL)

890D 0-1.0
! 25B 250
79
890E 0-1.0 B
565A LB-1.0 —E| A

Ea1m

@—178CHB-1.0

17777777
FRAME 16

BCO6M392-16A

BCO6M392-16A
96. TWO-SPEED SOLENOID
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HORN
(OPTIONAL)

25A 25

’, 8908 0-1.0 —{ | }———890A020 —A

MIAA

140
— 892A 0-1.0
—178M B-1.0

141

I

TO ACCESSORY
890C 0-1.0 POWER OUTLET
178AD B-1.0—4 A | (NORTH AMERICA)

l— 178M B-1.0
@—178ADB-1.0

77777777
FRAME 17

BCOBM392-17A

BC0O6M392-17A
97. HORN (OPTIONAL)
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ACCESSORY OUTLET
(OPTIONAL)

— 80080-1.0—{ | }— 8004020 — A

23 TO FRAME
23]

A A

7
TO ACCESSORY
890C 0-1.0 POWER OUTLET
178AD B-1.0— A| (NORTH AMERICA)

connecr [E}-8170 A0 —T0)

70 71 17BBZ B1.0

71 1:@
TO ACCESSORY
POWER OUTLET
(EUROPE)

l—178AD B-1.0

17777777
FRAME 18

BCO6M392-18A

BC06M392-18A
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BACK-UP ALARM
(OPTIONAL)

L\

1424
|-[>\o @— 89580-1.0 ——|
AlA

142
144A

|-[>\o 8[8 896A 0-1,0 ———rd

AlA

8954010 ——f | 3

67 67A

144

897A 0-1.0

T—178AD B-1.0

17777777
FRAME 19

BCOBM392-10A

BCO6M392-19A
98. BACK-UP ALARM SWITCH (LEFT) (OPTIONAL) 100.BACK-UP ALARM (OPTIONAL)

99. BACK-UP ALARM SWITCH (RIGHT) (OPTIONAL)
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WIPER/WASHER
(OPTIONAL)

A 830A 0-1.0

1717A

830B 0-1.0

281 262
— 830C 0-1.0 833AW-1.0

178EH B-1.0

284

280
BB 830D W-1.0
AlA 178EJ B-1.0 —

280A

@—178EKB-1.0

11177777
FRAME 20
BCO6M392-20A
BCO6M392-20A
101.WIPER/WASHER SWITCH (OPTIONAL) 103.WIPER MOTOR

102.WASHER PUMP
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AUXILIARY HYDRAULICS
(OPTIONAL)

890MDG-1.0

163C
S67TAW-1.0 —¢1

—— S5AW-1.0 —42 &
ssonpa-to—s | AN

4

o

AT —"
178FH B-1.0—48 [
¢
A
—— 178FG B1.0—8

178FHB-1.0
178FG B-1.0

I

77777777
FRAME 21

BCO6M392-21A

C _
104.SECOND AUXILIARY HYDRAULIC SOLENOID NO. 1 105.SECOND AUXILIARY HYDRAULIC SOLENOID NG 2 2 2™
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HIGH FLOW
(OPTIONAL)

—————————751A O-O.B—A

o ,égg}— 535A DB-1 0
|

-------- 472 81
81A
=
Z
o
1788808 — 3
178P B-1.0

EA120

1785 B-0.8
178P B-1.0

T

77777777
FRAME 22

BCO6M392-22A

BC06M392-22A
106.HIGH FLOW SWITCH (OPTIONAL) 107.HIGH FLOW SOLENOID (OPTIONAL)
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HYDRAULIC COUPLER
(OPTIONAL)

— 540A0-1.0 —{@—131 DO+ .O—A

13

549AW-1.0 —
S47TAW-1.0 ——

IVINVINANINAN

—JIAAAAAU

115A

—— XX2W-1.0 2|2
— XX1R-1.0 111

115

76

—— XX1R-1.0 Al
— XX3G1.0 B I

73

XX2W-1.0 —¢ A [
XX4B-1.0 B &

o e

503

o

l—l [7777777

FRAME 23
BCOBM392-23A
BCOBM392-23A

108.FUSE 110.HYDRAULIC COUPLER RELEASE SOLENOID (OPTIONAL)
109.HYDRAULIC COUPLER SWITCH (OPTIONAL) 111.HYDRAULIC COUPLER ENGAGE SOLENOID (OPTIONAL)
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42F

42

2\

ET001B R-0.8 —
ETO008BA Y-0.8

f é B¢—178FD B-0.8 —
A$—136H DG-0.8—

ETO008B Y-0.8
ET001CR-0.8

HEATING AND AIR CONDITIONING (OPTIONAL)

AA 178FE B-1.0 pp—

250 |

1366 DG-1.0—4 1 [< —rlil_l—
820A0-80 —f | }—— 82080-20 { i oPst—emar20 — | }
LO\O—" S|4

S
1 250 J
>| 24—178FE B1.0 251A

ETO01A R-2.0 —
251

31 81A @
: 210

268

T
M| 271
H

EB
vald

OFF
ON - E

Q\O.L 274
|—El§j@-§l}

ET006A R-2.0

C

C

@«

S

o

a

3 ET003A P-2.0

] ET004A Y-2.0
ET005A 0-2.0
ETO01E R-2.0

ET006B LB-1.0
~— ETO000A B-1.0

FEDCEB AJX?

ET000C B-0.8

— ETOO0A B-1.0—$ A [ A$—ETO000B B-1.0
ET006B LB-1.0—¢8 | B$—ET006C LB-1 0

245

266

S

Ol
Eﬂ'jzez
R (19

@
i

@——ET000E B-0.8
@——ET000D B-1.0

17777777

FRAME 24

r ETO00F B-2.0

112.HEATER/AIR CONDITIONER RELAY (OPTIONAL)

113.BLOWER SWITCH (OPTIONAL)

114.AIR CONDITIONER SWITCH (OPTIONAL)
115.HEATER CONTROL SWITCH (OPTIONAL)
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116.COMPRESSOR CLUTCH
117.PRESSURE SWITCH
118.THERMOSTAT
119.BLOWER MOTOR

BCO6M392-24A



SECTION 55 - ELECTRICAL SYSTEM

PILOT HYDRAULIC
CONTROLS

N

57A 578 @
14—311MB1.0 —A (G- _— |
zf> 24— 178KM B-1 | s_.

N C)

258E T-0.8

S —
178WB B-1.0

8 <

C)

258FT-08 tARE— — |
178WA B-1.0—4 8 [&

268D T-0.8
178WC B-1.0

aOA

AN

77777777
FRAME 25

BCO6M392-25A

120.LOADER CONTROL PRESSURE SOLENOID 122.GROUND DRIVE CONTROL PRESSURE SOLEl\ll3 ?GDM392-25A

121.MAGNETIC DETENT SOLENOID 123.BRAKE VALVE SOLENOID
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GROUND CONNECTIONS

o

GROUND 23 - CAB

GROUND 22 - AIR CONDITIONING / HE.

6

8

GROUND 21 - AIR CONDITIONING / HEATING

8

GROUND 20 - BELL HOUSING OR ENGINE

o

GROUND 19 - CAB 1

8

GROUND 18 - CAB 1

o

GROUND 17 - UNDER LEFT-HAND ROPS

8

GROUND 16 - UNDER LEFT-HAND ROPS

5

GROUND 15- CAB 2

8

GROUND 14 - CAB 1

/
O

GROUND 13 - UNDER
LEFT-HAND ROPS

ﬁ

GROUND 12
UNDER RIGHT-HAND ROPS

GROUND 11 - UNDER
LEFT-HAND ROPS

02 22 00 0o w2 0 o0 axx oo 299 44 20 o GROUND 10
S h dm T T T TN oY T2 oo o ggqg == o 2
Dy g DD D DD D DD Addd dd ddd FL Da g CAB MOUNT
HE S8 5% 2 338 $ 55 oo Y HUYE X $5
,\EEE.\:::.\.\:NI\I\:NF\DI\I\I\XX [

77777777
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SECTION 55 - ELECTRICAL SYSTEM

GROUND CONNECTIONS

——178CHB-1.0
— 178N B-1.0

—178DKB-1.0
——178DG B-1.0
——178DF B-0.8
—178DCB-1.0
——178DJB-1.0
— 1785B-0.8
— 178RB-1.0
— 178LB-1.0
— 178X B-1.0
— 178U B-08
— 178YB-1.0

GROUND 9 - BELL HOUSING :

GROUND 8 - BELL HOUSING :

GROUND 7 - CAB 2 :

L 10

GROUND 6 - CAB 1

GROUND 14 - CAB 1 :

N/

©

GROUND 4 - CAB 1

GROUND 3 - ENGINE STARTER :
N\

|

7/

GROUND 2 - CAB MOUNT

=

178 B-0.8

178HB-0.8
178BD B-1.0:

ch
>
<«
=

— 178V B-0.8
—178TB-08
——178CJB-1.0
—178CK B-0.8
—— 178CC B-1.0:
—— 200D B-0.8
— 640C B-32

////J///
FRAME 27

\

O

GROUND 1 - CAB MOUNT

PHRT_GND -
GROUND TOP OF
BELL HOUSING

STARTER 1

m
=z
o
=z
m
®
>
sl
3
m
sl

—— NEGATIVE CABLE
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SECTION 55 - ELECTRICAL SYSTEM

CAB UPGRADE MACHINES
Wire Identification and Circuit Diagram Legend

CIRCUIT DIAGRAM LEGEND
FEMALE MALE Frame Number and Circuit CIRCUIT TAGS
CONNECTOR CONNECTOR g‘gnfgggggvhefe Circuit
INDICATES PARTIAL ' —_—
CON[II\ILIJEI\CA:E%S\ . /CONNECTOR FRAME - CIRCUIT
CONNEGTOR, " " g NOT ALL — ———
IDENTIFICATION/ 23212531\;{,%[\13 COMPONENT |C|rcun Number assigned to Circuit in Frame.
NUMBER CIRCUIT CONTINUATION
INDICATES I INDICATES e
EXTERNAL | INTERNALLY TER,\mkE $E“R"Q'I-,5AL
GROUND | GROUNDED
| COMPONENT = [/
| SHOWS CIRCUIT SHOWS
GROND : CROSSING CIRCUIT SPLICE
NOT CONNECTED | CONNECTION
B ..BLACK O...ORANGE
DB. . DARK BLUE P...PURPLE 702A G-1.0
G...GREEN R...RED WIRE NUMBER _'|"|1 WIRE SIZE
K...PINK T ..TAN WIRE COLOR
LG..LIGHT GREEN W ..WHITE
LB..LIGHTBLUE  Y...YELLOW
DG . DARK GREEN WIRE IDENTIFICATION
ACTUATORS HOUSINGS
FLOAT i ®
LEVER HAND | LIQUID LEVEL TEMP
1 = ? —K | PRESSURE | TEMPERATURE |  VACUUM
FOOT COIL | PRESSURE DIODE SWITCH SWITCH SWITCH LAMP MOTOR
CONTACT CONFIGURATIONS MISCELLANEOUS SYMBOLS
T 5 . é % A MOMENTARY 6\9 m
e o - o O o ° O MAINTAINED
VARIABLE CIRCUIT
S.PS.T S.PD.T. D.PS.T D.PD.T. | RESISTOR | RESISTOR| CONTACTS FUSE BREAKER

BCO7E519-00A

BCO07E519-00A
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SECTION 55 - ELECTRICAL SYSTEM

STARTING SYSTEM - CAB UPGRADE MACHINES

—121D DG-08
2 @
& - 121EDG08 136G DG-0.8 —
o S 136A DG-0.8 136H DG-0.8 —
S 2 ——136B DG0.8
| 5 — 136K DG-0.8
20 J
—121BY-0.8 121CC DG-0.8—§ 6 [6}—121C DG-08
1368 DG-0.8—4 7 | 74—136BB DG-08
I_ 625A W-TXL-5.0— —— 623BW-1.0—48 | 84— 623BBW-1.0
451A 451B
et
<
[a sy
w
I
623CW-0.8
g23BBw-1.0 N F7-C2_ueira)
178D B-0.8 B
&_
O O
: (5
4
2
g 622E W-1.0—
&
130A R-2.0 —
| 1208 R-13.0
b ¢ 6220 W-1.0—
o
[
o
131 008— &
= =
S e
o
| = TR
5 R
450A 4508 4008 G%
{2 "ol
START
BAT
130B R-0.8 —EIZEGAN(CT3)
L 622D W-TXL-08 —EZNEIC12)
.. L1378 DG-TXL-0.8 —ZEFICIT)
@ S 9 - 137D 0-2.0 G CI0)
9 o= - 137€ 0-1.0 QNG C9)
i . e L 6238 W-1.0 —QIZEE C3)
= ——120C R-3, —EEENGN C2) TT - 623CW-08 —EIZECICCT)
—17124E R-0.8 —EIZEFECT) 136K DG-0.8 —EEPEFICE)
17777777
FRAME 1

BCO7E492-01A

5. STARTER RELAY
6. RESISTOR
7. IGNITION SWITCH

1. BATTERY

2. ALTERNATOR

3. STARTER AND SOLENOID
4. REVERSE POLARITY DIODE
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SECTION 55 - ELECTRICAL SYSTEM

POWER DISTRIBUTION
CAB UPGRADE MACHINES
1388 0-3.0 —Aat -3\ §-|2°A
[—186G DG-0.8 l —————————————— 895C 0-3.0 —4 Al =
[—136H DG-0.8 — 138A 0-30 —$81 140
ot =
D1
——————————— 120H R1.0 —f A2 @A e
753C 0-1.0—4A2 4
136G DG-0.8—4B2
C2
— 190A R-3.0 —4 D2 —
1206 R30—1 3 -\ o4
820A 0-3.0 —¢4 A3 =
821A R-3.0 —4B3 40
- <
D3 >
inzs o FERHY
130A R-2.0 —4 A4 {
136H DG-0.8 —4B4 ¢
C4
820A 0-3.0 —4D¢ ”
— 120L R-0.8 —¢ A4S
310A R-0.8 —¢ 45 M =
623BW-1.0 —485 K30
C5
e 254 -: =
120K R-3.0 —4 Ak6 i<
L— 190A R-3.0 —¢ A6 @ _—
—— 314BW-08—486 {
6
—620E W-1.0 622 W-1.0 —4 D6 25A
® 1200 -0 —p A7 -FSN o34
—130A R2.0 TEOARB0 1 =
e 783A P-3.0 —4B7 {0
Cc7
o7 -: l-:»-l'|
138D 0-2.0 —§ A48 @“ i+
1314 0-2.0 300B 020 —¢A8 4
782C P08 —¢4B8 ¢
c8
780A R-3.0 —4 8 "
131A 02,0 —g A4
830E 0-2.0 —¢ A M .
B9 230
e >
(CTOREEXER— 590C 0-1.0 Do K Zn
(CTTMRPE® 6504 020 wol 0TS
(CI2MFINGR— 895A 008 A0
(CTDNEPXSR— 753C 0-1.0 —— B10 4
120E R-6.0 ot0
CCOM7GR— 821A R-3.0 ——— bto
120D R6.0
CCOMEIGIR— 310A R-08 —————— 7838 P2.0 —EEFIICID) ?
CCEMEEE— 6238 W1 0 —————— 781CP-08 o
CCE MR 314B W-08 784C P20 @
CCOMEGI— 783A P-3.0 706A P-2.0 @
CCMZEGIR— 300A R1.0 830A 0-2.0 5
CCOMEm— 7515 008 —® & rsino0s S
CCONEw®— 7820 P-0§ ————M8M8 5404 0-0.8 —EFIEGICIS)
11777777
FRAME 2
BCO7EA492-02A
BCO7E492-02A
8. ELECTRICAL ACCESSORY (RUN RELAY) 11. LAMP RELAY NO. 1
9. HVAC RELAY 11. LAMP RELAY NO. 2

10. STARTER RELAY
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16

SECTION 55 - ELECTRICAL SYSTEM

©

I=3

o

Q

I=3

@ &
85

SAFETY INTERLOCK AND FUEL SUPPLY SYSTEM

CAB UPGRADE MACHINES

132A O-TXL-0.8 —
314C W-TXL-0.8 —

312C T-TXL-0.8 —

310B R-TXL-0.8 —

310D R-0.8

I
R
!
s
o
q—

A

I
N
5
w
-~
1Y

—T— 310B R-TXL-0.8

312CT-TXL-0.8
314DW-0.8

— 132A O-TXL-0.8

314C W-TXL-0.8

452A 452B

108A

Ap—132BO-1.0
B

Auxiliary Switch Adapter

314BW-0.8

310A R08

602AW-1.0

SPL 22

132C 0-0.8

312BT-0.8
314AT-08

|— 602B W-TXL-0.8

451A 451B

602EW-0.8 J

602D W-1.0
o
4

;jaA

|—>\o zFi— 312AT-08

— 3148 W-0.8 —SIFACICC2)
— 310A R-08 —EIZAGECCT)

6020W-1.0 —4 | §- Ive1 B08

602B W-TXL-0.8 —

®

IH=—"—&—=— s B-O.B—*—I

77777777
FRAME 3

12. AUXILIARY OVERRIDE SWITCH
13. SEAT SWITCH

14. SEAT BELT SWITCH

. NOT USED

. NOT USED

17. NOT USED
18. NOT USED

BCO7E492-03A

BCO07E492-03A

19. COLD START ADVANCE TEMPERATURE SENDER

20. COLD START ADVANCE SOLENOID
21. FUEL HOLD-IN SOLENOID
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SECTION 55 - ELECTRICAL SYSTEM

22.
283.
24.
25.
26.
27.

INSTRUMENT CLUSTER MONITORING SYSTEM - CAB UPGRADE MACHINES
@ 300AR10 300A R-1.0 ——
137B DG-TXL-0.8 —
— 132A-0-TXL-0.8 622D W-TXL-0.8 ——
— 314C W-TXL-0.8 751B 0-0.8 —
451A 451B 3
— 312C TTXL-0.8 ) SBAAVTXLOS
T2 266B Y-TXL-0.8
— 310B R-TXL-0.8 =R 623A W-TXL-0.8 623C W-08 —
CEES 641A W-TXL-0.8 641BW-0.8 —
— | QS5 23
BATTERYV+(IN)[ 3¢ SO X 5 751B0-0.8
IGN ON (IN) [ 23— 8 B = & —— 261A Y-TXL-0.8
IGN ON (IN) 24.J —s= 178DH B-0.8
KEY SWITCH ACC (IN) | 10— @ g 1308108
SEAT SWITCH (IN) [ 1}———— & e ’
SEAT BELT (I | 14— L 70cposd:
FUEL SOLENOID (OUT) | 5 $—132A-O-TXL-0.8 — 130B R -0.8 3
SPARE (IN) | 114—622D W-TXL-0.8 — 178DH BO.8 ¢
FUEL LEVEL SENDER {IN} | 1 4—234A Y-TXL-0.8 —— 264B Y085 | CETRES
AIR FILTER SW (IN) | 164—2668 Y-TXL-0.8 27008 45
SPARE (IN) | 6 4—623A W-TXL-0.8 2550 v0.8 4 7
GRID HEATER (OUT) | 7 $—641A W-TXL-0.8  eaDY08 s
HYD OIL FILTER SW (IN) | 15¢—261A Y-TXL-0.8 ’
BRAKE SOLENOID (OUT) | 8 42588 T-TXL-0.8 258B TTXL-0.8 258CT-0.8
TACHOMETER (IN) | 19¢—1248 R-TXL-0.8 ® 124CR08 124E R08 124E R-0.8
COOLANT TEMP (IN) | 2542578 Y-TXL-0.8 ® 257D Y-0.8 257EY-0.8
OIL PRESSURE SW (IN) [ 1842558 Y-TXL-0.8 —@— 255D Y-0.8 255E Y-0.8
HYD CHARGE PR (IN) [ 17¢—262B Y-TXL-0.8 —@— 262CY-08 262E 0.8 ——
HYD OILTEMP (IN) | 2 $—264A Y-TXL-0.8 ® 264CY-08 264EY0.8 —
NOT USED | 4 $— 31KT1.0 311KK 1.0
SPARE(IN)| 9 ¢— I 452A 4528
HYD INTERLOCK (OUT) | 14431 1F T-TXL-08 ——— 31KT1.0
FOAD LIGHTS (OUT) | 21¢—781A P-TXL-08 —— 31FT-TXL0.8
WORKLIGHTS (OUT) | 2247824 P-TXL-08 — 781A P-TXL-0.8
AUX OVERRIDE {OUT} | 26 782A P-TXL-0.8
GROUND | 20 1 84 8
| 02BWATXL08 266A Y-1.0—4 3(34-266C Y-0.8
| 257AY1.0—4 2|24~ 257E Y-0.8
255A Y-1.0—4 4| 44— 255E Y-0.8
i
- ©),
e
> 751C 0-0.8
2
o ()
JD s @ SHKKT1.0
3 > > — 258CT-0.8
@ 2 264E Y-0.8
M ®
807 2
e
=
@ (CIONFAESD— 311F T-TXL-0.8 -
z CCONZAEER— 311K T-1.0 —
J = (CCEMEEG— 124E R08 —
S @ 63 CCZMEEGER— 1308 R-0.8 —
3
2 1 o (CCEMGEGR— 641BW-08 0@
Ol 3 z 5 3 CC5 I 5230 W-08 — 29
o @ s (30)z =& (CLM7EF®— 7518 0-08 —— o T
fas} = [ag=)
SR 2 @ 2 @ CC3IMEEGFR— 622D W-TXL-0.8 — D D
N~ ~ M~~~
= - = - - CC2NEESED— 137B DG-TXL-0.8— -
| | l l | | | | CCLMZEEIR— 300A R-1.0 | |
77777777
FRAME 4
BCO7E492-04A
BCO7E492-04A
FUEL PUMP (ISM ENGINE ONLY) 28. CHARGE PRESSURE SWITCH

FUEL SENDER

ENGINE COOLANT TEMPERATURE SENDER
ENGINE OIL PRESSURE SWITCH

AIR FILTER RESTRICTION SWITCH
HYDRAULIC FILTER PRESSURE SWITCH
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29.
30.

31.
32.

HYDRAULIC OIL TEMPERATURE SENDER
BRAKE RELEASE/TANDEM PUMP
NEUTRAL OVERRIDE SWITCH

LOADER VALVE SOLENOID

LOADER VALVE SOLENOID



SECTION 55 - ELECTRICAL SYSTEM

STANDARD LAMPS
CAB UPGRADE MACHINES

®

2
783FA P-1.0—§A Y
178XAB-1.0 33"‘

101A101
783D P-2.0—@

g
S U
g 783GA P-1.0 1(1"‘
T 178G B-1.0 178GA B-1.0—48 RN
s 2
1018 .
[} s r20
—— 7aap10 ARG
—— 7840 P20 — 178LAB-10 ("‘
.
178L B-1.0 ————@— 178LB B-0.8 —fA (:."
:|—| 7068 P-0.8—45 KRN,
c
2e 102
23 [} 7oe0 P-2.0}
ok —— 706A P-2.0 35
=< L 178LCB08 (1"‘
= 706C P-08 —48 KRN
c
782A P-TXL-08 @
99
7828 P-0.8
782C P-O.B}_ EE
781A P-waa}_ - < ]
781C P-08 '
781C P-0.8 —@ZAFTRCE)
22 L 782¢ P-0.8 —@IZEGICC5)
@ — 706A P-2.0 —@ZEGENCT)
8g L 784C P-2.0 —EFEGERCC)
= L 7838 P-2.0 —@ZEFN C2)
l—l L 7834 P30
17777777
FRAME 5
BCO7EA92-05A
BCO7E492-05A
33. NOT USED 37. RIGHT FRONT WORK LIGHT
34. NOT USED 38. REAR WORK LAMP
35. DIODE 39. LEFT REAR INDICATOR LIGHT
36. LEFT FRONT WORK LIGHT 40. RIGHT REAR INDICATOR LIGHT
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SECTION 55 - ELECTRICAL SYSTEM

LOADER ARM
AUXILIARY ELECTRIC CONTROL BOX (OPTIONAL)
CAB UPGRADE MACHINES
@j<9ooc 02.0
5
2
900D 0-2.0 o}
15 10A
920D R1.0 @
N R —
920C R-2.0 =
e 5 me[ 1 2]
920B R2.0 — F
= o
e & - 900c 0-2.0 900B 0-2.0
m = L— s1380-1.0 9134 0-2.0 —
S S
907B K-08 907A K-08 —]
i 901B BAN-1.0 901A BAW-1.0
0960 D620 9058 R-08 905 R1.0 —
—— 908BY0.8 906A Y4.0 —
o455 §—920BR20 —
902B DB-08 902A DB-1.0—
ST~ 178KEB2.0 908B T08 908AT08 —
pS [t K08 —— \ : :
IR e 808 — i 911BW-08 HAW-1.0 —
0. 178KB B-2.0 178KK B-2.0—
49
30 }—923A DBR-2.0 5
O] 67 $—920C R-2.0 ram
SAd— 178KC B2.0 L 6808 ~], (¥ 1e
pSr et s T03 —— 906CY-08 <] 5 (¥ 1q
% §—178KF B-0.8 —|—! / 9028 DB-08~] , [ g
178KD B-0.8 9020 DB-08~] [
6 9058 A-08 ~J ¢ [ M 1q
90sc R-0:8 -] - [ST'¢
3 $—920ER-1.0 0018 810 [ST1¢
045 5 $—927ALG1.0 —— — ooio i o1 ¢ [STie
4 178KJ B-08 —1°
pS ol T 4-oriBu-0s
24— 178KG B-0.8 —
BLACK
81 iA
020F R-1.0 —§ 1] 14— 9206 R-1.0 —]
2|2
313
0234 DBR-2.0—4 4 | ¢ 4— 9238 DBR-2.0-]
L 901G BW-1.0—$5 | 5 $— 901D BAW-1.0—
905C R-0.8 —§ 6 | 6 4— 905D R-1.0 —
L 006Cv-08 —47|74—006DY-1.0 —
902C DB-0.8— 6 | 8 4— 902D DB1.0
9254 DG-2.0—4 9 [ o 4—9258 DG-2.0 —
920A R1.0 —f1o|104—920HR20 —
111
927ALGH1.0—g12] 24— 927BLG-1.0 —
77777777
FRAME 6
BCO7E492-06A
41. MOTOR CONTROL LEFT RELAY 43. WIPER MOTOR RELAY
42. MOTOR CONTROL RIGHT RELAY 44. FUSE (10 AMP)

55-46

BCO07E492-06A



SECTION 55 - ELECTRICAL SYSTEM

45. ATTACHMENT RELAY

LOADER ARM

AUXILIARY ELECTRIC POWER CONTROLS (OPTIONAL)
CAB UPGRADE MACHINES

@I 1— 120FR-3.0

20A

@I 1— 220A R2.0—

1254125

900A 0-2.0

~

£

YY)

N MRS PP

CCEEI— | ] 1%6E D610
B 178FAB-1.0 —
42C
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— 900B 0-2.0 — .
— 913A0-2.0 ] 1
I_ 2
— 907AK-08 —— t 903A0-1.0 —¢3
—901A BW-1.0- 904A 0-08 —¢4
— 905AR-1.0 5
— 906A Y-1.0 } —aEERTD
— 902A DB-1.0— 7
— 90BAT-08 8
909A 0-08 —¢9
— 911AW-1.0 _| 910A 0-1.0 —¢10]
— 178KK B-2.0 — 11
12)
&
68
66 66X
————————— 9ICL610—e4 [ A$ WATER PUMP
—————— 178KLB1.0 8z MOTOR
107
(]
A
— 920G R-1.0 N
.
— 178KHB-2.0 —¢8
— 923B DBR-2.0 D
— 901D BW-1.0 El LIFT ARM
— 905D R-1.0 G| CONNECTOR
[— 906D Y-1.0 H
— 902D DB-1.0 F
— 925B DG-2.0 c
— 920H R-2.0 K
—
—927BLG-1.0 L 2 927D LG-1.0 — i
< o <
o - <
as} om as]
¥ g =
g g8 g
= = = CCIEEE<IR—120F R-3.0
———+—¢—4 77777777
FRAME 7
BCO7E492-07A

BCO7E492-07A



SECTION 55 - ELECTRICAL SYSTEM

46.
47.
48.
49.
50.
51.
52.

n

30

87As

o 87
)
86

85

o & e o o—
o s o oo —

302 308

|_N_|

@

I—753F R-1.0 —
—752A 0-2.0

—136J DG-1.0—|

}—178DF B-1.0 J
136J DG-1.0

FLASHER AND TURN SIGNALS
NORTH AMERICAN ELECTRICAL
CAB UPGRADE MACHINES

753F R-1.0 —
178DF B-1.0
754C ¥-1.0 —
771G Y-1.0

791G DG-1.0

197

178€ B1.0—{ A G
X
e el o

198

& —178FB10 (1."
BN
THRYA0—fo| o
195

178BF B-1.0—f A G C
X
7910061.040] s

196

178BC B-1.0—f A [(:"‘
Pa kg
71 pa-1.0 “

178BAB-1.0 %

¥

®

_____ HAZARD

T

OFF
. BEA

*-O—

el

R
R

&

L4

‘— 178DC B-1.0

.E 178

306
 E— =
N 752B 0-1.0 1] &7 [
A !173 % [
754G Y-1.0 —@ 754D Y-1.0 —487A | €+
755B Y-1.0 o & @1—178BBB-1.0—4%
3 3 |3
S S |a
0
oo h z |8 RIGHT
oo = 175
T ‘—tmp G1.0
a &
=R R
i S 178CA B-1.0
F| 1 $-791N G-1.0 +) 7718 Y10
viE 721B0O-1.0 176
P« 771N Y-1.0 = LEFT
P2l s 47618 Y-1.0 o
74752 04,0 3
> g
Rl° K
F|8 4—178DJ B1.0—— 791GA B-1.0
vl ——1780L B-1.0
Pl ¢—755B 1.0 — 791N G-1.0
215 791G DG-1.0
_T 752D 0-41.0
@:g 1 tﬁBDK B-1.0 THOYAO
77INYA.0
24—761B Y-1.0
—+ 77T1GA Y-1.0
(=]
179 @ o=
T m
s @8
g
CCOMGEETI—137E 0-1.0

—

BCO07E492-08A

77777777
FRAME 8
BCO7E492-08A
HAZARD / TURN RELAY 53. LEFT FRONT FLASHING LAMP
FLASHER MODULE 54. LEFT REAR FLASHING LAMP
DIODE (6 AMP) 55. TURN INDICATOR LAMP (LEFT)
TURN SIGNAL CONVERTER MODULE 56. TURN INDICATOR LAMP (RIGHT)
BEACON 57. RIGHT FRONT FLASHING LAMP
FUSE 58. RIGHT REAR FLASHING LAMP

HAZARD / BEACON SWITCH
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SECTION 55 - ELECTRICAL SYSTEM

59.
60.
61.
62.
63.
64.

MAIN ELECTRICAL
EUROPEAN ON-ROAD REGULATIONS
CAB UPGRADE MACHINES
’ 150
) 24—7538 0-1.0 7538 0-1.0 —§ 30
_____ POSTTIONLIGHTS #1780 BA.0———— [ — 754H V1.0 —FoT [
o&i— OFF 44—754H Y-1.0 —@——— 86 1€
*~. ROAD LIGHTS 54—771KAY-1.0 47A IS
! 64—791KA DG-1.0— L 178DD B-1.0—4 8
i 037
i __ ‘@
i =2l
1 [ e $—707A P-20
=] 4
T F] s 47004 P10 —
7
2l
T—@ 2| f—17eEs B8 le——  791CP1.0 -
<l ® 771C P10 —
zd 7078 P-1.0 —
Q{2 106E P08 707C P41.0 —
R = /ﬁ THAP-1.0 -
162 T 718AP-1.0 —
< 5A 550 DG-1.0 7318 P-1.0
§ 1 2
® ank:
M 3 7
E_aJs (% 1
754A Y1, ———d o CH 2 I
7552 Y-1.0 & <
[ 5 "| g 3
S 2 23
7 SO WO
8 = 160A N
E_a)i1 2 T
721A04.0
| 741A04.0
.+*"  HAZARD
e oFF 1618 [ |
s+, BEACON ?_I =
< 551A DGA.0
—o—— £z
154 R 155 _RIGHT
F 1 4—791BH P-10 L 791BG P-1.0
¢-o—— |15 t-7ata 01.0—
o1« t=771AP10 178EM B-1.0
2l 6 ¢—761A P-1.0 1578
74— 706F P-0.8———@
R 771ABB-1.0
o—@ s e Boe ] o
2|
@J,—;:w
F2|24— 7554 Y-1.0
515 761A P-1.0—f2
L] S
1008 & 178EP B-1.0—¢ 1
: i
[3——7osarp20 g 178ER B-1.0 @
l L 137D 0-2.0 —EERTITD)
17777777
FRAME 9
BCO7E492-00A
BCO7E492-09A
ROAD LIGHT SWITCH (EURO) 65. BRAKE LAMP SWITCH (EURO)

FLASHER MODULE (EURO)
CAB FUSE BLOCK (EURO)
DIODE (6 AMP)

HAZARD / BEACON SWITCH (EURO)

BEACON (EURO)
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. BRAKE LAMP SWITCH (EURO)

. TURN INDICATOR LAMP (LEFT) (EURO)

. TURN INDICATOR LAMP (RIGHT) (EURO)
. NOT USED

. NOT USED
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71.
72.
73.
74.
75.
76.
77.

BOOM/REAR ELECTRICAL
EUROPEAN ON-ROAD REGULATIONS
CAB UPGRADE MACHINES
178EB B-2.0 —
t RHEU @
178EB B-2.0—§ 14<€ @
707D P-1.0—4 24< K
3¢ € HB
TH11CP-1.0—449€ %POS @
791E P-0.8—4 54 ¢ 75
20N
178EA B-2.0 —
7910 P10 791D P1.0—-@ t
—771C P10 771D P-1.0 LHEU
— 707B P-1.0 707D P-1.0 — 178EA B-2.0—f 14 ¢
—707C P10 707E P-1.0 707E P-1.0—4 24 € K
— 711A P-1.0 711BP-1.0 9 34¢ e
— 7134 P-1.0 713B P-1.0 3 713C P-1.0—4 4$< %Pos
— 731B P-1.0 731CP10— | @ 77T1E P-0.8—4 54 < 75
£
EUT
—— 178ED B-1.0 x @
— 711D P-0.8—¢ 24 &€ POS
731D P-0.8—4 34 € BRK
T91FP-0.8—¢ 44 & %Ts
791HB-0.8—f 1] 14—791F P-o.aJ
771HB-08—¢ 2| 24—771F P-0.8 —
711G P-08—¢ 3| 3¢—711D P-0.8 20
—— 713G P-1.0— 4| 4 4=713H B-1.0 L 2 713F P-0.8 g@
731C P-1.0—4 5| 54—731H B4 0—-@ pi
— 178EC B-1.0—4 6| 6 4—178EN B-1.0 ———@—] 178EG B-0.8
RLBT RLB2
EUT2
L{— 178TEB-1.0 K
L— 713D P-0.8 —¢ 29 € %POS
731EP-0.8—¢ 3¢ € BRK
77T1F P-0.8—4 44 € 75
s 32
l 17777777 l l
FRAME 10
BCO7E492-10A
RIGHT TURN LAMP (EURO) 78. RIGHT REAR BRAKE LAMP (EURO)
RIGHT FRONT POSITION LAMP (EURO) 79. RIGHT REAR TURN LAMP (EURO)
RIGHT FRONT ROAD LAMP (EURO) 80. LICENSE PLATE LIGHT
LEFT FRONT POSITION LAMP (EURO) 81. LEFT REAR POSITION LAMP (EURO)
LEFT TURN LAMP (EURO) 82. LEFT REAR BRAKE LAMP (EUROQ)
LEFT FRONT ROAD LAMP (EURO) 83. LEFT REAR TURN LAMP (EURO)

RIGHT REAR POSITION LAMP (EURO)
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33A
o A

338
k5 ) A

WORK LAMPS

CAB UPGRADE MACHINES

37
—— 178LE B-1.0—44 K<]
22!

784EP-1.0
38
784D P-1.0 ——@——— 784F P-1.0—44 €]
178LD B-1.0 —T-@——178LF B-1.0 <

8 K<

784G P-1.0

4
783F P-1.0 ——@——83FB P-1.0 :(4

178R B-1.0 — 178RA B-1.0 —¢8 K]
43
178RB B-1.0—$4 ]

D]

K<
783FCP-1.0—C

31
L1786 B-1.0—A G
V]

< ®

QY

o®

77777777
FRAME 11

36. OPTIONAL RIGHT REAR WORK LAMP
37. STANDARD RIGHT REAR WORK LAMP
38. OPTIONAL LEFT REAR WORK LAMP

39. STANDARD FRONT WORK LAMP
40. OPTIONAL FRONT WORK LAMP

55-51

BCO7E492-11A

BCO7E492-11A



SECTION 55 - ELECTRICAL SYSTEM

CONTROL LEVER INTERFACE
CAB UPGRADE MACHINES

178DE B-1.0 —
753C 0-1.0 —
L—136K DG-08—
136K DG-0.8—{ 1
753C 01.0—42
L 178DE B-1.0—43
T5AF V-1 0—44
THKY1.0—4 5
791K DG-1.0—¢ 6
302X
202D B-1.0
| ;
202D B-1.0—4 8
S57BW-1.0 ) F22-C1 He¥@
——— 550BW-1.0—4 |
3108
!
N
o2a2
T>an
L¥¥q
5+~ =
RERS
N
¢5 10 11 12) 4528 S
(9 10 11 12]ason z
ccqe S
IX LS g
5285 v
REZE
IR g
o <t
o
4| J 3
o wno0 | §

202D B-1.0
178DEB-1.0

5654 LB-0.8—!
890A 0-2.0 ]
(@ovR F1-Co_od

136K DG-0.8 ——
CCONZESER— 753C 0-1.0 u
17777777
FRAME 12

BCO7E492-12A

BCO7E492-12A
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LEFT-HAND CONTROL LEVER (OPTIONS)
CAB UPGRADE MACHINES

HORN HORN SWITCH, TURN SIGNALS,
AND 2-SPEED

1

2 -

3 . LEFT _\_:o
4 @ RIGHT _.--{

5

6

7

8

9

1

OFF va
(MG ON \,\o [T}-o00tRA BM08 —  — 2
: 24—002RA DB-08 o |
—010RD O-1 0—§-0\.\ 34—003RA P-0.8 I3
0 4
11$—011RD K-1.0 ——&F——0 5 E}';gv\;\o
12, 6 -
o6 CCOMERE®— |, [ o07pa k08 o
8 NS O
HORN AND 2-SPEED ol one 008 ad—o
SLOW~g NpOtRAKLO -~
_ FAST,.4- I y
- ; 4003 “"!¢'
; -o\ ON ]
3 :
; S
5 —o
6
CC2MGERER— |4 07 k.08 OFF ™
‘ ON .-t HORN SWITCH, TURN SIGNALS, AND
“Fotmcots—gfal_| | 2-SPEED, AND SECOND AUXILIARY
11¢—011RC K-1.0 LEFT “*..
12, ——-o0 =

. ‘ RIGHT .~
D=
HORN AND TURN SIGNALS

J q STOP
p—001R B/W-0.8 GO._.--

LEFT ., 7
_ RIGHT .+ 2} 00eA 0808 ™
"fomeBwos— pRros Snd
24— 002RB DB-08— 3o ‘ Kh
3 4—003RB P-0.8 — —005R R-0.8 Rito
' CRlo 7| | commm- [:oenvee
N 0 SLOW
8
¢ FAST
RS |, OFF\,\o o d—000R 008 L
8 ON et 104—010R 0-1.0 e
o i 14—011R K-1.0 1S
H 12
104—010RB 0-1.0 ——f&FOo- 2 s DN
-o\ 18.C0 —‘ <
o

i_;(\,:;“HB K-1.0—\_E OFF\:\O
\—g—o

77777777
FRAME 13
BCO7E492-13A
BCO7E492-13A
84. HORN SWITCH 86. TURN SIGNAL SWITCH
85. TWO- SPEED SWITCH 87. AUXILIARY HYDRAULIC SWITCH
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RIGHT-HAND CONTROL LEVER
(OPTIONAL)
CAB UPGRADE MACHINES

FRONT AUXILIARY ELECTRICAL
(RIGHT-HAND CONTROL LEVER)

EXT
(UP) "=
RET

(DN)
-

DRORD
ayYly

b 001L BAW-0.8— RET .4~
b—002L DB-08 (DN

b—003L 0-0.8 I K
—004L 0-08 —&h —
b—005L R-0.8 [KHo

p—006L Y-0.8 |
p—007L K-0.8
p—008LT-0.8
p—009L 0-0.8 ——
104—010L 0-0.8 —
11¢—011L W-0.8 —
12,

68A-CO

© © N> o wn ]

77777777
FRAME 14

BCO7E492-14A

BCO7E492-14A
88. FRONT ELECTRIC SWITCH NO. 1 90. FRONT ELECTRIC SWITCH NO. 3

89. FRONT ELECTRIC SWITCH NO. 2 91. FRONT ELECTRIC SWITCH NO. 4
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GRID HEATER SYSTEM
CAB UPGRADE MACHINES

641BW-0.8

120C R-32

m
;
o

643A R-32 ——0O O——l

Sul

178CC B-1.0
640C B-32

CC2 MR 120C R-32 —
CCONET— 641BW-08 ——

77777777
FRAME 15

&

BCO7E492-15A

BCO7E492-15A
92. GRID HEATER RELAY 93. GRID HEATER
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ROTATING BEACON
(OPTIONAL)
CAB UPGRADE MACHINES

DNVINN

e

IN
/s

EEETTIS

761CY-1.0—

]
S

®FS

721D 0-0.8
721C01.0

75A 130

178BL B-0.8
178BM B-1.0

CCTEEXGI—137F 041.0
77777777

FRAME 16

=

BCO7E492-16A

BCO7E492-16A
50. BEACON 95. BEACON SWITCH

94. FUSE (7.5 AMP)
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2 SPEED
(OPTIONAL)
CAB UPGRADE MACHINES

565A LB-0.8

Esma

CCONEPIR— 565A LB-0.8 ——
77777777

FRAME 17

l— 178CHB-0.8

BCO7E492-17A

BCO7E492-17A
96. 2 SPEED SOLENOQID
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HORN
CAB UPGRADE MACHINES

892A 0-1.0 —

— 892A 0-1.0
— 178M B-1.0

14

CCONEPXER—892A 0-1.0 ——
77777777

FRAME 18

l— 178M B-1.0

BCO7E492-18A

BCO7E492-18A
97. HORN
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ACCESSORY OUTLET
CAB UPGRADE MACHINES

890C 0-1.0 —

71
TO ACCESSORY
— 890C 0-1.0 POWER OUTLET
— 178AD B-1.0—1 A| (NORTH AMERICA)

CONNEGT 817D R10— 1O
T071 |4 §—1788Z B-1.0
71A _LEI@

TO ACCESSORY POWER OUTLET (EUROPE)

CCTOaZEaIB—890C 0-1.0 ——
77777777

FRAME 19

L178AD B-1.0

BCO7E492-10A

BCO7E492-19A
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98. BACK-UP ALARM SWITCH
99. BACK-UP ALARM SWITCH

147

BACK-UP ALARM
CAB UPGRADE MACHINES

178N B-1.0 —

Back-up Alarm Adapter

897C 008 — 145A—
VA
AN i
P
K\ o
805E 0-0.8 — 144AS

Back-up Alarm Adapter

CCT MZXEGPR— 895A 0-0.8

77777777

FRAME 20

,— 178N B-1.0
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WIPER/WASHER
AND DOOR SWITCH
(OPTIONAL)

CAB UPGRADE MACHINES

A}-31MT-0.0

N B S
c

504

1 $—225C P-1.0—
29—220AB-1.0

39— 134AP-10

502

t— 134A P-1.0
t— 206C R-1.0 L 4
—225B P-1.0 —@

t— 226A P-1.0
t— 2068 R-1.0
— 226A P-1.0 —
—229B B-1.0 — @

Ceovooron 2]

o
=1

>| 24—2200C B-1.0
>| 14— 266AA P-1.0
501
510A 510B

AlA
—4 B

C

D

229C B-1.0—
266A P-1.0
311MT-1.0
206A R-2.0
229D B-2.0 —
311LT1.0

o o w

311KT1.0 —EZEEICC3)
—— 8304 02.0 —FEGIACC2)
- 311F T-TXL-0.8 —EZEGIICCT)

17777777
FRAME 21

‘—178EK B-2.0

BCO7E492-21A

BCO7E492-21A
101.WASHER PUMP
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AUXILIARY HYDRAULICS
(OPTIONAL)
CAB UPGRADE MACHINES

14— 559A W-1.0 —
(o Fi2.c7 1 I RN

3¢—202C B-1.0

4

310A

.@ 9
.. At—550A W-1.0 —

Dl 84—202AB-1.0 —@

92

.. A4—557TAW-1.0 ——
D 84—2028B-1.0

77777777
FRAME 22

BCO7E492-22A

102.SECOND AUXILIARY HYDRAULICS-SOLENOID NO. 1 103.SECOND AUXILIARY HYDRAULICS-SOLENOID ?\(1:87.%92-2%
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HIGH FLOW
(OPTIONAL)
CAB UPGRADE MACHINES

34— 535ADB-0.8
94— 1785B-08
24— 751A0-0.8

2 —|

120

.. A$—535C DB-0.8 —
D] 84—178PB-0.8 —

/A

A
NN

451B 451A
{11 11}

1208 120C
A}—5358D B-0.8—f A
178PA B—0.8
High Flow Adapter
5@
L7514 0-0.8 — GG CD) | |
77777777
FRAME 23

BCO7E492-23A

BCO7E492-23A
104.HIGH FLOW SWITCH (OPTIONAL) 105.HIGH FLOW SWITCH SOLENOID (OPTIONAL)
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CAB

.

N -

.. 178A G-0.8

q

HYDRAULIC
MOUNT PLATE
(OPTIONAL)
UPGRADE MACHINES

549B W-0.8 ——
= 178AC B-0.%

76

Pl 84—547BR-08 —

549B W-0.8
547B R-0.8
178AC B-0.8
178A G-0.8

115 115A
11
2|2
33
414

| | ,I‘
/ \
s kY
’_T oo o
=Z5=
-

549A W-0.8

547AR-0.8
178AK B-0.8
178AE B-0.8

[

X
% ?
L
<
0—@} 4 9
@} =i 8 ¢—178AG B-0.8
|—§ 10
vd 2 +—540A 0-0.8
5

h

5404 0-0.8 —ZAGEICCT)

T—178AF B-1.0

77777777
FRAME 24

106.HYDRAULIC MOUNT PLATE SWITCH (OPTIONAL)
107.HYDRAULIC MOUNT PLATE RELEASE SOLENOID

(OPTIONAL)

BCO7E492-24A

BCO7E492-24A

108.HYDRAULIC MOUNT PLATE ENGAGE SOLENOID

(OPTIONAL)
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HEATING AND AIR CONDITIONING
(OPTIONAL)
CAB UPGRADE MACHINES

821BR-3.0—¢B
— 821ER-1.0

O

ETO0SA R-3.0 —¢H

ET004A Y-3.0

(29

ETO03A P-3.0—9L
27

b=

178EW B-0.8 —¢ 1
ETO08A Y-0.8—¢2

821CR-0.8

IMYTYIYN

—— 821ER1.0—¢1
821FR-1.0—¢2K
178ET B-1.0—¢3 K

BK
BL

ETO07A LB-1.0
ETO008B Y-0.8

| ©

ny
B
ETo07A L8-1.0—f [

®

1

N

EToteA (B-1.0—f [&folo

263

® >

ET001D R-0.8

ET003C P-3.0
ET004C Y¥-3.0
ET005C 0-3.0 |

ETO18 R-1.0

Il N o o & W -

264 26|'5l%l'| |;_;|266

Ol

o om o

x
Y

109.BLOWER SWITCH (OPTIONAL)

110.AIR CONDITIONER SWITCH (OPTIONAL)
111.HEATER CONTROL SWITCH (OPTIONAL)
112.COMPRESSOR CLUTCH

267
261
& == = =
==l o 8
= ] ]
_l L 8214 R0 —EEERCTD l l
77777777
FRAME 25
BCO7E492-25A
113.PRESSURE SWITCH
114 THERMOSTAT

115.BLOWER MOTOR
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116.LOADER CONTROL PRESSURE SOLENOID

117.MAGNETIC DETENT SOLENOID

PILOT HYDRAULIC CONTROLS
(OPTIONAL)
CAB UPGRADE MACHINES

-mf—h

57A 578

T131IMB10—pARE— _— |

H

L S me=—n
808

258ET-0.8 —¢4A .‘.
178WB B-1.0—58 [

)

2%8FT-08 1A RE _— |
178WA B-1.0—4 8 &

268D T-0.8
178WC B-1.0

77777777

FRAME 26

BCO7E492-26A
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GROUND CONNECTIONS - CAB UPGRADE MACHINES

GRD 22 - HVAC

GRD 21 - HVAC

GRD 19 - CAB 1

GRD 17 - UNDER LEFT-HAND ROP

GRD 16 - UNDER LEFT-HAND ROP

GRD 14 - CAB 1

GRD 13 - UNDER LEFT-HAND ROP

GRD 7-CAB2-FUTS

GRDS5 - CAB 2

GRD4 - CAB 1

178FD B-2.0—@_

178FE B-2.0—€

200M 820 —@_

200N B-2.0 —é

GRD3 - ENGINE STARTER

GRD2 - CAB MOUNT

GRD1 - CAB MOUNT

GRD1A

200H B-2.0 —é

178BD B-1.0
200K B-2.0 —é
178P B-0.8

2000820 —@_

200G B-2.0 —é
200P B-2.0 ‘é

BUSSMANN GND

PHRT_GND GROUND TOP OF BELL HOUSING

gEeY § RYR BT 9EeY

ENGINE STARTER

ETO00F B-3.0 —

ETOO0E B-0.8 —

178EXB-1.0 —
178EKB-2.0 —

178KK B-2.0 —

178KLB-1.0 ——
178KH B-2.0 —

178EV B-1.0 —
178ER B-1.0 —

178EC B-1.0 —
178EAB-2.0 —
178EBB-2.0 —

178CD B-1.0 —
178DC B-1.0 —
178BB-1.0 —
178GB-1.0 —
178DH B-0.8 —
1785B-08 —
178DG B-0.8 —
178DE B-1.0 —
178MB-1.0 —
178LB-1.0 —
200D BK-TXL-0.8 —
178AD B-1.0
178AF B-1.0

77777777

178Y B-1.0

178N B-1.0
178C B-0.8
178H B-0.8

178K B-1.0

178CK B-0.8
178CC B-1.0 —
178V B-0.8 —
178T B-08 ——
178CJ B-1.0 —
202DB1.0 —
178HCHB-0.8 —
178D B-08 —

201AB-3.0

640C B-32

NEGATIVE CABLE —
A

77777777

FRAME 27
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1

1
2
3
4
5
6

ELECTRONIC INSTRUMENT CLUSTER (EIC) PANEL

. SWITCH PANEL

2.

BDO04H059
KEY SWITCH

INSTRUMENT CONSOLE

. SEAT BELT INDICATOR LAMP

. ENGINE OIL PRESSURE INDICATOR LAMP
. PARK BRAKE INDICATOR LAMP

. HOURMETER

. FUEL GUAGE

. WORK LAMP SWITCH

BDO04E088

ELECTRONIC INSTRUMENT CLUSTER

7. AUXILIARY HYDRAULIC INTERLOCK OVERRIDE SWITCH

8

. ROAD LAMP SWITCH

55-68

9.
10.
11.
12.
13.
14.
15.

PARK BRAKE ON/OFF SWITCH

HYDRAULIC OIL FILTER WARNING LAMP

COOLANT TEMPERATURE WARNING LAMP AND ALARM
ENGINE AIR FILTER WARNING LAMP

ENGINE GRID HEATER LAMP (IF EQUIPPED)

CHARGE PRESSURE WARNING LAMP

HYDRAULIC OIL TEMPERATURE WARNING LAMP
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00N O WN =

ELECTRONIC INSTRUMENT CLUSTER (EIC) PANEL
(CAB UPGRADE MACHINES ONLY)

BD07C137

ELECTRONIC INSTRUMENT CLUSTER

. SEAT BELT INDICATOR LAMP

. ENGINE OIL PRESSURE INDICATOR LAMP

. PARK BRAKE INDICATOR LAMP

. HOURMETER

. FUEL GUAGE

. WORK LAMP SWITCH

. AUXILIARY HYDRAULIC INTERLOCK OVERRIDE SWITCH
. ROAD LAMP SWITCH

55-69

9.
10.
11.
12.
13.
14.
15.

PARK BRAKE / SYSTEM ENABLE ON/OFF SWITCH
HYDRAULIC OIL FILTER WARNING LAMP

COOLANT TEMPERATURE WARNING LAMP AND ALARM
ENGINE AIR FILTER WARNING LAMP

ENGINE PRE-HEATING LAMP (IF EQUIPPED)

CHARGE PRESSURE WARNING LAMP

HYDRAULIC OIL TEMPERATURE WARNING LAMP
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Electronic Instrument Cluster (EIC) Operating Instructions

The EIC monitors and controls certain loader functions and engine parameters. When a monitored parameter limit
is exceeded, the EIC issues audible and visual warnings to the operator.

Monitored functions and parameters:

1.
. Operator seat belt (buckled/unbuckled, NH brand), — lighted indicator (same as lighted indicator in (1).

0w N o o M WO DN

Operator (in/out seat) — lighted indicator

. Engine oil pressure (high/low) — lighted indicator.

. Hydraulic charge pressure (high/low) — lighted indicator.

. Hydraulic oil temperature (high/low) — lighted indicator.

. Engine coolant temperature (high/low) — lighted indicator.

. Hydraulic oil filter condition (free/restricted) — lighted indicator.
. Engine air filter condition (free/restricted) — lighted indicator.

. Parking brake state (ON/OFF) — lighted indicator.

10.
11.
12.
13.

Engine preheat state (ON/OFF) — lighted indicator.
Battery voltage (over/under) — displayed in place of engine hours when out of limits high/low.
Engine hours (accumulated to tenth hour) — character display.

Fuel level — eight element vertical bar graph.

Controlled Functions:

1.

Hydraulic interlock solenoid output — inhibits boom/bucket movement when operator out of seat or seat belt
unbuckled (NH brand) or seat bar raised.

. Hydraulic brake output — prevents loader motion when operator out of seat, seat belt unbuckled (NH brand)

This output is not connected for NH loaders with the manual brake.

. Grid heat output (if equipped) — applies power to the grid heater relay for an interval of time determined by the

temperature of the engine coolant each time the ignition key is turned from off to on.

. Hydraulic auxiliary override — enables a continuous hydraulic flow to attachments when an operator leaves the

seat to operate an attachment. If not pushed, provides a safety interlock during operator entry/exit of the
loader.

Additionally, a four push-button operator selector area located on the EIC provides the following functions
during normal operation: (6) work lights (ON/OFF) (8) road lights (ON/OFF) (9) parking brake (SET/RELEASE)
and (7) auxiliary hydraulic interlock override.

Push Button Functional Description:

Work lights and road lights — toggles the state of the lights indicated by an associated LED. Only works when the
ignition key is ON.

Parking brake — for machines with hydraulically actuated brake, this button toggles the state of the parking brake.
A back lighted symbol displays the state of the brake. At power up, loader motion, hydraulic flow to attachments
and movement of the boom and bucket are inhibited until this button is pushed. At power up only, a flashing LED
near this push button prompts the operator to release the brake to begin operation. Only works when the ignition
key is ON.
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Auxiliary hydraulic override — if pressed, the light next to the switch will turn on for thirty seconds. Within that
period of time, an operator may leave the seat without interruption to attachment hydraulic flow. This feature is
turned off or reset while the operator is in the seat and (1) the operator again pushes the button during the thirty
seconds (2) automatically after thirty seconds or (3) leaves to operate the attachment and then sits back down in
the seat at some later time. When the operator returns to the seat after using an implement for an extended period
of time, the brake button must be pushed again to enable the loader hydraulic system and turn off the brake. The
override feature is primarily used to support attachments such as a backhoe or other out-of-cab operated
implements.

Restraint System: The New Holland version of the EIC contain logic to ensure operator safety. The EIC
continually monitors the seat switch, seat belt switch (NH). If, during operation, any of these restraint devices
indicates to the EIC that the operator has left the seat or is about to leave the seat, the EIC will inhibit hydraulic flow
to the boom and bucket and will set the brake. Additionally, if the operator has not pressed the auxiliary hydraulic
override push button, flow will be halted to attachments via hydraulic solenoid interlock or automatic engine shut
down provided that the auxiliary control is displaced from neutral.

To prevent annoying attachment flow interruption and hydraulic brake activation due to operator-induced seat
switch bounce, the NH brand implements a short seat switch time delay prior to halting auxiliary flow.

The New Holland brand logic requires that the seat belt must be unfastened prior to operation at power on. The
New Holland brand also requires that the seat belt be unbuckled then buckled if the operator is out of the seat for
more than two seconds.

The EIC will power up when an operator sits in the seat. This enables viewing of fuel level and engine hours
without use of the ignition key. If the operator is in the seat for more than thirty seconds and the ignition key is not
turned on, the EIC will turn itself off.

EIC Special Functions (Setup Menu):

Special machine setup features are available via the operator push button selector area. The EIC will display the
word “SETUP” as a first menu item visual “anchor” message.

The choices available are (1) select engine type (for correct cold engine preheat profile) (2) select brake type:
hydraulic, none or manual (NH only) (3) display EIC software revision level and (5) modify engine hours (coded
entry required).

Push Button Definitions:

Any button: Any button may be depressed and held for six seconds to enter the setup mode. The seat must be
unoccupied and the ignition key off during this time, but the operator may sit in the seat after the setup mode is
entered.

Parking brake: Provides for editing the values that a setup menu item (engine type, brake type, engine hours) can
have. When a value has been changed, this button is also used to save the value in memory. Verification of the
saved value is automatic. The display will blank and go dark. Then, after a short delay time, the value will be
retrieved from memory and shown again in the display. After this visual verification, the word “SETUP” will again
appear in the display.

Road light: Used to view in succession all of the values that an item can have. When changing engine hours, this
button increments a flashing digit value in a circular manner from 0 — 9.

Work light: Used to navigate to the next menu item. When changing engine hours, this button causes the flashing
emphasis to move to the next digit to the right.

Auxiliary override: This button functions as an unconditional setup exit without save from any location in the
menu. When this button is pushed, the EIC will turn off. If the operator is in the seat, the EIC will immediately power
up normally. None of any changed information will be saved unless that information was first saved using the
parking brake button and then verified.

To Exit the Setup Menu: (1) Leave the loader. After three seconds the EIC will automatically power down, (2)
place the ignition key in either the ACC or the ON position or (3) push and release the auxiliary override button.
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Special Feature Choices: (1) display/select engine type, (2) display/change brake type and (3) display/change
engine hours are the only values that may be modified

NOTE: For the following three descriptions, it is assumed that the operator has already placed the instrument
cluster in the SETUP mode and is sitting in the seat. The word “SETUP” appears in the text display.

Detailed Description of Setup ltems:

Selecting an Engine Preheat Profile: To select an engine preheat profile (item 1), press and release the work
light push button one time. The word “ENGIN” will be displayed. Then, push and release the park brake push
button. The engine type “NH” (for NH brand) or “ISM” will be displayed depending on the profile currently stored in
the EIC. Push and release the road light push button to switch between the engine types. When the desired engine
type is displayed, push and release the park brake push button to store the new selection. After visual verification,
the word “SETUP” will again appear in the display.

Changing Brake Type: To select a brake type (item 2), press and release the work light push button two times.
The word “BRAKE” will be displayed. Then, push and release the park brake push button. The brake type “HYDRL”
(for hydraulic) “NOBRK” (for no brake — to adjust drive neutral) or “MANUL” (for manual) will be displayed
depending on the type currently stored in the EIC. Push and release the road light push button to switch between
the brake types. When the desired type is displayed, push and release the park brake push button to store the new
selection. After visual verification, the word “SETUP” will again appear in the display.

NOTE: You must contact your CNH Technical Services Advisor to obtain the UNLOCK CODE before the
Engine Hourmeter can be changed.

Changing Engine Hours: To change engine hours (item 4), press and release the work light push button four
times until the word “HOUR?” is displayed. Then, push and release the park brake push button. The word
“UNLOCK” will be displayed for two seconds to prompt that an unlocking code must be entered to change engine
hours. After the two second delay, the display will prompt for the entry of a four-digit code. The leftmost digit after
the prompt “>” will flash, indicating a digit that can be changed. Using the road light push button to change the digit
value and the work light push button to select the next digit, enter the unlocking code. Push and release the park
brake push button to accept this unlocking code. Currently stored engine hour value will be retrieved and displayed
and the leftmost digit will flash. Using the same technique outlined above, enter the desired engine hour value.
Push and release the park brake push button to store the new engine hour value. After visual verification, the word
“SETUP” will again appear in the display.

Exit the Setup Menu using one of the three methods described above.
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TROUBLESHOOTING

ELECTRONIC INSTRUMENT CLUSTER (EIC)

PROBLEM

POSSIBLE CAUSE

CORRECTION

EIC board will not light up when
operator sits in the seat.

Faulty seat switch.

Replace switch

No battery voltage to seat switch.

Blown 5 amp fuse electronic battery in
engine panel, replace fuse.

Open in power wire from 5 amp fuse
from supply, check and/or replace
battery

No battery voltage to 5 amp fuse from
supply, check and/or replace battery

Blown 5 amp fuse (electronic
battery) in engine panel.

Replace fuse.

No battery voltage from seat
switch to EIC board.

Open in power wire from seat switch to
EIC board, repair open wire.

Poor or no connection at EIC board,
repair connection

Battery voltage from seat switch
to EIC board

If battery voltage from seat to board is
OK, replace the EIC.

EIC backlighting is dim.

Brightness variations due to
production differences between
models and/or EIC board
changes.

None -- overlay decal material variations
cause differences in brightness.

Backlights dim when the loader
worklights are activated.

None -- EIC board circuitry
automatically dims the backlighting
when then worklights are on, to reduce
the glare at night.

EIC board seat belt light will not go
off with the seat belt fastened.

Seat belt not fastened.

Fasten the seat belt.

Faulty seat belt buckle switch.

Replace seat belt assembly

No battery voltage from seat
switch to seat belt switch.

Open in wire from seat switch to seat
belt switch, repair open.

No battery voltage from seat belt
switch to EIC board.

Open in wire from seat belt switch to
EIC board, repair open.

Poor or no connection at EIC board,
repair connection.

Battery voltage from seat belt
switch to EIC board.

If voltage is OK, replace the EIC.
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PROBLEM

POSSIBLE CAUSE

CORRECTION

EIC will not read correct Engine
RPM, and varies more than + 50
RPM.

Incorrect engine configuration.

Correct the engine configuration.

No AC voltage at tachometer
terminal at alternator.

Repair alternator.

Loose or corroded connection at
tachometer terminal at alternator.

Repair connection.

No AC voltage at EIC board from
alternator.

Open in wire from alternator to EIC
board, repair connection.

AC voltage from alternator to EIC
board.

Repair loose or corroded connection at
EIC board.

Wire connection from alternator to
EIC board.

If OK, replace EIC.

EIC will not unlock boom and
bucket spool locks.

Seat belt not fastened.

Fasten seat belt.

Faulty seat belt buckle.

Replace seat belt assembly.

No battery voltage from seat belt
switch to EIC.

Open in power wire from seat belt
switch, repair open.

No battery voltage from EIC to
spool lock solenoids.

Open in power wire from EIC to
solenoids, repair open.

Battery voltage to lock solenoids.

If OK, check inoperative solenoids,
check solenoid coils and repair or
replace.
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PROBLEM

POSSIBLE CAUSE

CORRECTION

Engine will not start and/or run.

Seat belt not fastened.

Fasten seat belt.

Incorrect Engine configuration.
(EIC

Correct configuration.

No battery voltage to start relay.

Open in power wire from key switch
“START” to relay, or through
seat/seatbelt circuits to relay, repair
open

No battery voltage from EIC to
fuel solenoid.

Open in power wire from EIC to fuel
solenoid, repair open.

Open in W/O wire from the
seat/seat belt plug to the start
interlock relay.

Repair open in W/O wire.

Inoperative start interlock relay.

Repair or replace.

Fuel solenoid inoperative.

Repair or replace.

Inoperative manifold heater
system.

Incorrect Engine configuration, correct
configuration.

No power to manifold heater.

Manifold heater preheat relay or LTBL/B
wire open, repair or replace.

Inoperative manifold heater.

Replace manifold heater.

No fuel in manifold heater.

Check fuel feed tube and fuel supply
from injection pump.

Engine turns over, but will not start.

No power to fuel solenoid

Check 7.5 amp fuse in cab fuse block.
Check interlock fuel solenoid relay.
If equipped with auxiliary override

switch, make sure switch is in neutral
position

Engine will not turn over.

Inoperative seat switch or
operator not present in seat.

Check seat switch.

Inoperative seat belt switch or
seat belt not fastened.

Check seat belt switch, fasten seat belt.

No power to starter, no power to
key switch.

Check key switch, seat switch, start
interlock relay, battery.

Check 5 amp fuse in engine fuse panel.

Check 15 amp fuse in engine fuse
panel.

Engine will start and run but boom
and bucket will not move.

Seat belt not fastened.

Unfasten seat belt and then refasten.
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PROBLEM

POSSIBLE CAUSE

CORRECTION

Engine will start and run but boom
and bucket will not move.

No power to control valve lockout
solenoids.

Check for power at spool lockout
solenoids.

Check 15 amp fuse in cab fuse block.

Replace EIC.

EIC will not read monitored circuits.

Incorrect engine configuration.

Correct engine configuration.

Open or short in wire from sensor
to EIC.

Repair open/short.

Faulty sender or sensor.

Repair/replace sender or sensor.
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ADVANCED INSTRUMENT CLUSTER (AIC) PANEL (OPTIONAL)

ADVANCED INSTRUMENT CLUSTER (AIC) (OPTIONAL)

. SEAT BELT INDICATOR LAMP
. ENGINE OIL PRESSURE WARNING LAMP
. ENGINE AIR FILTER WARNING LAMP
. ENGINE GRID HEATER LAMP (IF EQUIPPED)
. CHARGE PRESSURE WARNING LAMP
. HYDRAULIC OIL FILTER WARNING LAMP
. PARKING BRAKE INDICATOR LAMP
. WORK LAMP SWITCH
9. ROAD LAMP SWITCH
10. SYSTEM ENABLE SWITCH
11. AUXILIARY HYDRAULIC OVERRIDE SWITCH
12. HYDRAULIC OIL TEMPERATURE BAR GRAPH DISPLAY

0N O WN =

13.
14.
15.

16.
17.
18.

19.

20.

ENGINE COOLANT TEMPERATURE BAR GRAPH DISPLAY
FUEL GUAGE BAR GRAPH DISPLAY

TEXT DISPLAY

(DISPLAYS THE FOLLOWING PARAMETERS) -
ENGINE HOURMETER -

ENGINE RPM -

ENGINE COOLANT TEMPERATURE

(DISPLAYS TEMPERATURE IN DEGREES CELSIUS OR
DEGREES FAHRENHEIT) -

HYDRAULIC OIL TEMPERATURE

(DISPLAYS TEMPERATURE IN DEGREES CELSIUS OR
DEGREES FAHRENHEIT)

LED INDICATOR LAMP

ADVANCED INSTRUMENT CLUSTER (AIC) (OPTIONAL)
2.

1. DISPLAY AREA
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ADVANCED INSTRUMENT CLUSTER (AIC) PANEL (OPTIONAL)
(CAB UPGRADE MACHINES ONLY)

. SEAT BELT INDICATOR LAMP

. ENGINE OIL PRESSURE WARNING LAMP

. ENGINE AIR FILTER WARNING LAMP

. ENGINE PRE-HEATER LAMP (IF EQUIPPED)
. CHARGE PRESSURE WARNING LAMP

. HYDRAULIC OIL FILTER WARNING LAMP

. PARKING BRAKE INDICATOR LAMP

. WORK LAMP SWITCH

. ROAD LAMP SWITCH

. PARK BRAKE / SYSTEM ENABLE SWITCH

. AUXILIARY HYDRAULIC OVERRIDE SWITCH
. HYDRAULIC OIL TEMPERATURE BAR GRAPH DISPLAY
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ADVANCED INSTRUMENT CLUSTER (AIC) (OPTIONAL)

13.
14.
15.

16.

17.
18.

19.

BD07C016

ENGINE COOLANT TEMPERATURE BAR GRAPH DISPLAY
FUEL GUAGE BAR GRAPH DISPLAY

TEXT DISPLAY

(DISPLAYS THE FOLLOWING PARAMETERS) -
ENGINE HOURMETER -

ENGINE RPM -

ENGINE COOLANT TEMPERATURE

(DISPLAYS TEMPERATURE IN DEGREES CELSIUS OR
DEGREES FAHRENHEIT) -

HYDRAULIC OIL TEMPERATURE

(DISPLAYS TEMPERATURE IN DEGREES CELSIUS OR
DEGREES FAHRENHEIT)
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Advanced Instrument Cluster (AIC) Operating Instructions

The AIC monitors and controls certain loader functions and engine parameters. When a monitored
parameter limit is exceeded, the AIC issues audible and visual warnings to the operator.

Monitored functions and parameters description:
1. Operator seat belt (buckled/unbuckled), — (Red - lighted indicator).
. Engine oil pressure warning (high/low) — (Red - lighted indicator).
. Hydraulic charge pressure warning (high/low) — (Red - lighted indicator).
. Hydraulic oil temperature (high/low) — (eight element vertical bar graph display).
. Engine coolant temperature (high/low) — (eight element vertical bar graph display).
. Hydraulic oil filter condition warning (free/restricted) — (Yellow - lighted indicator).
. Engine air filter condition warning (free/restricted) — (Yellow - lighted indicator).
. Parking brake state (ON/OFF) — (Red - lighted indicator).
9. Engine grid heater (ON/OFF) — (Yellow - lighted indicator).

10. Battery voltage (over/under) — (text displayed in place of engine hours when out of limits high/low).

0w N o o M WO DN

11. Engine hours (accumulated to tenth hour) — (text character display).

12. Fuel level — (eight element vertical bar graph display).

The Advanced Instrument Cluster controls the power for a number of different circuits in the machine.
Controlled Functions:

1. Seat/Seat Belt:

A. A first time seat switch closure at this input will power-up the AIC. At that time the AIC will allow for operator
verification of all visual devices. All of the electrical power to the hydraulic enable solenoid controlling the
boom and bucket must pass through this switch as a backup to the AIC. This will require an operator to be in
the seat with the seat belt buckled in order for the boom and bucket to be enabled. At initial power-up the
AIC will require the seat belt to be unbuckled to avoid the seat belt being buckled behind an operator at
power-up. This switched input is closed during normal operation. If the operator unbuckles the seat belt or
exits the operators seat at any time and the auxiliary override button has not been pushed, the park brake
will enable and the boom and bucket will not function. If the switch is open for more than two seconds, the
operator must re-fasten the seat belt to allow the boom and bucket to function again. If the switch closes
within two seconds the seat belt does not need to be re-fastened. This delay is built into the AIC to avoid
annoying attachment flow interruption and park brake activation due to operator- induced seat switch
bounce during operation.

B. If an object of sufficient weight is placed in the operators seat the AIC will power-up normally. If there is no
subsequent activity for thirty seconds (seat belt fastened, etc.) the AIC will power down. Approximately
every twenty seconds thereafter the AIC will wake up and display the message “SEAT” for one second. This
feature is a troubleshooting aid in the event that a wiring harness short circuit exists so that it appears that
an operator is in the seat.
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2. Engine Oil Pressure:

This switched input is driven by a sensor which is normally open. This switch will close if during normal
operation the engine oil pressure drops. The AIC response to this fault is debounced to prevent erroneous
occurrences; the fault must appear for 2.5 seconds before a warning is triggered. The operator is warned of
low engine oil pressure by a flashing red backlit visual indicator and a beeping audible. Low engine oil pressure
will also cause the AIC to shut down the engine. If engine oil pressure is lost, power will be removed from the
fuel solenoid after thirty seconds. During that time a 30 second countdown will appear in the LCD text display.
After the AIC shuts down the engine the operator my restart the unit any number of times. As long as the
engine oil pressure is low, each time the engine is started the thirty second timer will countdown until the
instrument cluster automatically shuts the engine off again. The ability to restart the engine for short periods of
time will allow an operator to move a unit to a location more suitable for service. Each occurrence will
increment the tally for this fault in the fault history in the SETUP menu.

3. Engine Air Filter:
This switched input is driven by a sensor which is normally open. The switch will close during normal operation
if the pressure differential across the air filter is too high, indicating the filter is clogged. The AIC response to
this fault is delayed by a debounce time of 1.5 seconds to prevent erroneous warnings. The operator is warned
of a clogged engine air filter by a flashing yellow backlit indicator and a beeping audible alarm. Each
occurrence will increment the tally for this fault in the fault history in the SETUP menu.

4. Engine Preheat:

When active (output voltage high), this output applies power to a grid heat relay to help start the loader in cold
weather. This feature heats the engine for a time inversely proportional to the temperature of the engine
coolant. Preheat is activated when the ignition key is turned from OFF to RUN. If preheat is needed the yellow
backlit indicator will light continuously until preheat is finished. In addition, a countdown will be displayed in the
LCD text window to indicate the amount of preheat remaining. If at any time the ignition key is turned to START
preheat will be cancelled. The amount of preheat depends not only on the temperature but also the type of
engine in the machine. The correct profile is selected manually in the SETUP menu during machine
production. Preheat thresholds are included at the end of this overview.

5. Hydraulic Charge Pressure:
This switched input is driven by a sensor which is normally open. The AIC response to this fault is debounced
to prevent erroneous occurrences; the fault must appear for 2.5 seconds before a warning is triggered. The
operator is warned of low hydraulic oil pressure by a flashing red backlit visual indicator and a beeping audible
alarm. Since low hydraulic charge pressure is likely to cause an independent application of the hydraulic brake,
then if the unit is equipped with a SAHR brake the red LED backlit ISO Park Brake symbol will also flash. Each
occurrence will increment the tally for this fault in the fault history in the SETUP menu.

6. Hydraulic Oil Filter:
This switched input is driven by a sensor which is normally open. The switch will close during normal operation
if the pressure differential across it is too high, indicating the filter is clogged. The AIC response to this fault is
delayed by a debounce time of 5 seconds to prevent erroneous warnings. The operator is warned of a clogged
hydraulic filter by a flashing yellow backlit indicator and a beeping audible alarm. Each occurrence will
increment the tally for this fault in the fault history in the SETUP menu.

7. Parking Brake:
When not active (output voltage low), this output by default logic in the SAHR (Spring Applied Hydraulic
Release) brake causes the brake to be set (brake ON). This output must be active high in order to release the
brake. The brake may set independent of the instrument cluster in the even of low hydraulic charge pressure.

8. Hydraulic Oil Temperature:
This proportional analog input is driven by a thermistor-type sensor. The operator is warned of high hydraulic
oil temperature when the sensor reads above 99° C (210° F). When this fault occurs the hydraulic oil
temperature LCD graph will display all 8 segments, the backlighting for the LCD will flash and the audible
alarm will sound. The AIC will also replace the parameter being shown in the text display with a digital display
of the current hydraulic oil temperature. Each occurrence will increment the tally for this fault in the fault history
in the SETUP menu.
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9. Engine Coolant Temperature:
This proportional analog input is driven by a thermistor-type sensor. The operator is warned of high engine
coolant temperature when the sensor reads above 109° C (228° F). When this fault occurs the engine coolant
temperature LCD graph will display all 8 segments, the backlighting for the LCD will flash and the audible
alarm will sound. The AIC will also replace the parameter being shown in the text display with a digital display
of the current engine coolant temperature to the nearest degree. Each occurrence will increment the tally for
this fault in the fault history in the SETUP menu.

10. Voltage:
The AIC will warn the operator if the system voltage is out of limits. If the system voltage goes above 16.5 volts
or falls below 11.5 volts, the operator will be warned. The cluster will replace the parameter being shown in the
text display with a digital display of the current system voltage to the nearest tenth volt. The text window will
display “VOLTS” and the actual voltage value alternately every half second. This will be accompanied by an
audible alarm.

11. Low Fuel:

This proportional analog input is driven by a rheostat-type sensor floating in the fuel tank. The cluster will warn
the operator of low fuel level by displaying the single bottom element in the fuel level bar graph and blinking the
LCD backlighting accompanied by an audible alarm. The audible alarm will sound for five beeps every ten
minutes until the fuel level rises. The cluster may receive erroneous readings of higher fuel level due to fuel
sloshing in the tank. To prevent the AIC from canceling the low fuel level warning the fuel level must rise above
two bars on the LCD display before the warning is canceled and the LCD backlighting quits flashing. This
means that once the AIC has registered a low fuel level the bar graph will blink with either one or two bars
displayed. If the fuel level has dropped to two bars, but not yet to one bar, the graph will not blink.

NOTE: A fuel level display of one bar does not indicate one-eighth the fuel remains in the unit. The sensor cannot
reach to the bottom of the fuel tank, so the AIC cannot give a linear display from full to empty.

12. Accessory:
If the AIC is turned off and the ignition key is inadvertently switched to ACCESSORY, the instrument cluster
will display the backlit message “ACC” for several seconds in the text window. Subsequently, the backlight will
turn off, but the “ACC” message will remain indefinitely.

13. Hydraulic Solenoid:
When active (output voltage high), this output enables the hydraulic circuit which provides fluid flow to the
boom and bucket.

14. Fuel Solenoid:
When active (output voltage high), this output provides current to the fuel flow solenoid. The cluster will remove
power from this output after a 30 second countdown to stop the engine when the engine oil pressure drops
below a critical value.

Switch Panel:
Push Button Functional Description:

System Enable- Pushing initially will enable hydraulic loader functions (boom and bucket) and, if the unit is
equipped with hydraulic brakes, will disengage the SAHR brake. Any subsequent push of the system enable button
will toggle a SAHR brake on and off, but will have no effect on the hydraulic loader functions. A flashing yellow LED
to the right of the button prompts the user to push the button at startup to enable the hydraulic system.

Work lights- Pushing turns on a unit’s work lights. A green LED indicates when work lights are activated.
Activating the work lights will dim the lights on the display panel. Pushing and holding for two (2) seconds will
silence a beeping audible alarm. Any subsequent fault alarm will not be muted.

Road lights - Pushing turns on a unit’s road lights. A green LED indicates when road lights are activated.
Activating the road lights will dim the lights on the display panel. Pushing and holding for two (2) seconds
will silence a beeping audible alarm. Any subsequent fault alarm will not be muted.
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Auxiliary Hydraulic Override:

A. Pushing allows operator to exit loader without the engine shutting off automatically. Boom and bucket
functions are disengaged and a SAHR brake is activated, but the auxiliary hydraulics are still operational to
allow for use of certain attachments. After pushing this button the operator is given thirty (30) seconds to exit
the loader. At the end of thirty seconds, if the operator has not left the seat, the override will be cancelled.
The override will also be cancelled if the operator pushes the button a second time before leaving the seat,
or when, after leaving the seat, the operator sits back down in the seat.

B. Pushing and holding for approximately two (2) seconds allows the operator to change the parameter shown
in the text display without entering the SETUP menu. A text description of the parameter currently displayed
will appear in the display when this button is pushed and held for at least two seconds. Then within three
seconds, if the button is released and pushed repeatedly, all of the viewing options will be shown in a
circular manner. A three second period of inactivity on the push button will cause the AIC to save the last
item shown as the parameter to be displayed during normal operation.

C. Pushing and holding while turning the ignition key to the OFF position will activate the security lockout
feature if a code has been established in the SETUP menu. The security feature will be explained in more
detail later.

NOTE: The functions detailed above for the push buttons apply during normal operating conditions. The buttons
will have different functions when used within the SETUP menu; these will be described later.

AIC Special Functions (Setup Menu):

The Advanced Electronic Instrument Cluster stores settings and machine information for the user to view and/or
modify. By entering the setup menu, a user can change machine and user interface parameters and use
information and tools to aid in troubleshooting the electrical system. The following information will help the user
navigate the setup menu, and describes in detail what information and options are available for the user to view
and change.

To Enter the Setup Menu:
A. With the key off, remove all weight from the seat (the cluster should display nothing)
B. Push and hold any cluster push button for 5 seconds until “SETUP” appears in the text display
C. Sit in the seat

The push buttons in the switch panel of the Advanced Electronic Instrument Cluster are used to navigate through
and make selections in the SETUP menu. These buttons have functions in the SETUP menu different from their
normal operating functions.

System Enable Switch:

When at the top-level menu, pushing the System Enable button will select the top-level item currently displayed in
the text window and enter into the sub-menu options.

For sub-menu options that can be changed the System Enable button is used to save the option to memory and
return to the SETUP prompt.

Work Light Switch:
When at the top-level menu, pushing the Work Light button will increment to the next top-level item.

When in a sub-menu, pushing and holding this button will exit the user from the sub-menu and increment to the
next top-level menu item. Any changes made in the sub-menu will not be saved if this button is used to exit and
move on.

Certain menus will prompt the user to enter an access code or allow the user to change a numerical value. Pushing
the Work Light button at such a prompt will increment to the next digit.
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Road Light Switch:

Certain menus will prompt the user to enter an access code or allow the user to change a numerical value. Pushing
the Road Light button at such a prompt will increment the digit.

Certain menus contain multiple settings or parameters a user my view or select. Push the Road Light button to
cycle through these sub-menu options.

Auxiliary Override Switch:

Pushing and holding for about three (3) seconds at any time anywhere in the SETUP menu will exit the user
completely out of SETUP and return the AIC to normal operation. The cluster and machine will behave as if an
operator just sat down in the seat.

After entering the Setup Menu the following items may be displayed:
SETUP:

SETUP is the first term displayed in the setup menu. This item tells the user when he/she has entered the menu
and is used as a reference as the operator navigates through other menu items. No information or parameters are
maintained by this item. The user is returned to this menu anchor after selecting and saving parameters in other
menus.

LOCK:

The advanced instrument cluster allows the user to lock the machine so the engine cannot be started without first
entering a four-digit pass-code. The LOCK category in the setup menu is where a user may set or modify the
four-digit code. The code is itself pass-code protected to prevent unauthorized altering of the lockout code. When a
user enters the lock menu the prompt “UNLOC” will appear in the text display for a few seconds to remind him/her
to enter the lockout menu code, “2430”, in order to reset the machine lockout code. “>0000” then appears in the
text display. Use the work light and road light buttons to enter the code “2430”. Press the system enable button to
enter the code and proceed to the saved machine lockout code. Use the work and road light buttons to enter the
desired machine lockout code. Press the system enable button to save the new lockout code in memory. The
instrument cluster text display will go dark as it saves the new value to memory. It will then retrieve the machine
lockout code and display it in the text display to confirm the correct value has been saved. The user will then return
automatically to the SETUP anchor.

REVLV:
This menu displays the software revision installed on the instrument cluster.

FAULT:

The fault menu allows an operator to view the accumulated history of the faulted parameters since the last time the
fault history was cleared or until the fault buffer is full. Viewing fault history will highlight the appropriate icon or
graph and display the number of accumulated faults in the text display. As the work light switch is exercised, each
fault icon is backlighted and accompanied by the fault count in the display. When a fault history is being displayed,
pressing and holding the road light button will set the accumulated fault total being displayed to zero. When
“CLEAR” is displayed in the text display, pressing the system enable button will set all accumulated fault totals to
zero. The maximum number of faults the instrument cluster can record is 256.

The Fault Iltems in Order Are:

@ Hydraulic Charge Pressure (LED backlighted symbol)
® Engine Oil Pressure (LED backlighted symbol)

o Hydraulic Oil Filter (LED backlighted symbol)

® Engine Air Filter (LED backlighted symbol)

o Hydraulic Oil Temperature (bar graph highlighted)

® Engine Coolant Temperature (bar graph highlighted)

55-83



SECTION 55 - ELECTRICAL SYSTEM

dIAGI:

The input diagnostic menu allows a user to verify the function of the wiring harness and instrument cluster from the
connection of input switches and sensors to the display on the instrument cluster. To verify continuity in the wire
harness and correct processing by the cluster, the text screen will display the name of the switch or sensor when a
transition is seen by the cluster.

Input Diagnostics:

“PUSHB” — Instrument cluster push buttons pushed.
“KEYAC” — Ignition key transition from OFF to ACCESSORY, or back.
“KEYON” — Ignition key transition from OFF to ON, or back.
“EOILP” — Engine oil pressure switch.

“CPrES” — Hydraulic charge pressure switch.

“AlrFL” — Engine air filter switch.

“OILFL” — Engine oil filter switch.

“SEATDb” — Seat belt switch.

“SEATS” — Seat switch.

“KEYST” — Ignition key transition from ON to START, or back.
“FULST” — Fuel solenoid status.

“00000” — Engine coolant temperature sensor resistance.
“00000” — Hydraulic oil temperature sensor resistance.

“00000” — Fuel level sender resistance.
dIAGO:

The output diagnostic menu allows a user to confirm the function of the wiring harness and instrument cluster from
the cluster to various devices in the skid steer loader. To verify continuity in the wire harness and correct
processing by the cluster, the text screen will display the name of the output device while sending a signal to the
device. Press the road light button to toggle through the output diagnostic functions. Confirm 12 volts is seen at the
correct output pin of the instrument cluster and at the connector to the electrical device.

Output Diagnostics:

"HYJEN” — Hydraulic enable of loader valve solenoids.

“PHEAT” — Output to preheat relay.

“pbRAKE” — Hydraulic brake solenoid.

“WLITE” — Output to work light relay.

“RLITE” — Output to road light relay.

“AUXOV” — Output of auxiliary hydraulic override to the fuel solenoid..
UNITS:

The units menu allows the user to choose to display temperatures in the Fahrenheit or Celsius scale. When in the
units menu, press the road light button to toggle between “FAHR” and “CELC”. Press the system enable button to
save the selection. This will return the user to the SETUP placeholder.
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dSPLY:

The display menu allows the user to select the parameter shown in the text display during normal operation. When
in the display menu, press the road light button to select the desired display parameter and press the system
enable button to save the choice. This will return the user to the SETUP anchor.

Parameter to Display During Normal Operation:

“ENHRS” — Engine hours.

“ENRPM” — Engine RPMs.

“COOLT” — Engine coolant temperature.

“HOILT” — Hydraulic oil temperature.

“CYCLE” — Cycles continuously through all four of the above options.
JTIMR:

The job timer menu allows a user to view and clear a timer independent of the engine hour timer. When entering
the job timer menu the text screen will display the current count of the job timer to the nearest one-tenth of an hour.
Pressing the road light button will toggle to “ERASE”. Pressing the system enable button at “ERASE” will clear the
job timer count to zero.
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TROUBLESHOOTING

ADVANCED INSTRUMENT CLUSTER (AIC)

PROBLEM

POSSIBLE CAUSE

CORRECTION

AIC board will not light up when
operator sits in the seat.

Faulty seat switch.

Replace switch

No battery voltage to seat switch.

Open in power wire from 5 amp fuse
from supply, check and/or replace
battery

No battery voltage to 5 amp fuse from
supply, check and/or replace battery

Blown 5 amp fuse (electronic
battery) in engine panel.

Replace fuse.

No battery voltage from seat
switch to AIC board.

Open in power wire from seat switch to
AIC board, repair open wire.

Poor or no connection at AIC board,
repair connection

Battery voltage from seat switch
to AIC board

If battery voltage from seat to board is
OK, replace the AIC.

AIC backlighting is dim.

Brightness variations due to
production differences between
models and/or AIC board
changes.

None -- overlay decal material variations
cause differences in brightness.

Backlights dim when the loader
worklights are activated.

None -- AIC board circuitry
automatically dims the backlighting
when then worklights are on, to reduce
the glare at night.

AIC board seat belt light will not go
off with the seat belt fastened.

Seat belt not fastened.

Fasten the seat belt.

Faulty seat belt buckle switch.

Replace seat belt assembly

No battery voltage from seat
switch to seat belt switch.

Open in wire from seat switch to seat
belt switch, repair open.

No battery voltage from seat belt
switch to AIC board.

Open in wire from seat belt switch to
AIC board, repair open.

Poor or no connection at AIC board,
repair connection.

Battery voltage from seat belt
switch to AIC board.

If voltage is OK, replace the AIC.
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PROBLEM POSSIBLE CAUSE CORRECTION

AIC will not read correct Engine Incorrect engine configuration. Correct the engine configuration.

RPM, and varies more than + 50 .

RPM * No AC voltage at tachometer Repair alternator.

' terminal at alternator.

Loose or corroded connection at | Repair connection.
tachometer terminal at alternator.
No AC voltage at AIC board from | Open in wire from alternator to AIC
alternator. board, repair connection.
AC voltage from alternator to AIC | Repair loose or corroded connection at
board. AIC board.
Wire connection from alternator to | If OK, replace AIC.
AIC board.

AIC will not unlock boom and Seat belt not fastened. Fasten seat belt.

bucket spool locks.

P Faulty seat belt buckle. Replace seat belt assembly.
No battery voltage from seat belt | Open in power wire from seat belt
switch to AIC. switch, repair open.
No battery voltage from AIC to Open in power wire from AIC to
spool lock solenoids. solenoids, repair open.
Battery voltage to lock solenoids. |If OK, check inoperative solenoids,
check solenoid coils and repair or
replace.
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PROBLEM

POSSIBLE CAUSE

CORRECTION

Engine will not start and/or run.

Seat belt not fastened.

Fasten seat belt.

Incorrect Engine configuration.
(AIC

Correct configuration.

No battery voltage to start relay.

Open in power wire from key switch
“START” to relay, or through
seat/seatbelt circuits to relay, repair
open

No battery voltage from AIC to
fuel solenoid.

Open in power wire from AIC to fuel
solenoid, repair open.

Open in W/O wire from the
seat/seat belt plug to the start
interlock relay.

Repair open in W/O wire.

Inoperative start interlock relay.

Repair or replace.

Fuel solenoid inoperative.

Repair or replace.

Inoperative manifold heater
system.

Incorrect Engine configuration, correct
configuration.

No power to manifold heater.

Manifold heater preheat relay or LTBL/B
wire open, repair or replace.

Inoperative manifold heater.

Replace manifold heater.

No fuel in manifold heater.

Check fuel feed tube and fuel supply
from injection pump.

Engine turns over, but will not start.

No power to fuel solenoid

If equipped with auxiliary override
switch, make sure switch is in neutral
position.

Open in wire from AIC pin 5 to fuel
solenoid. Repair open.

Fuel solenoid inoperative

Repair or replace.

Engine will not turn over.

Inoperative seat switch or
operator not present in seat.

Check seat switch.

Inoperative seat belt switch or
seat belt not fastened.

Check seat belt switch, fasten seat belt.

No power to starter, no power to
key switch.

Check key switch, seat switch, start
interlock relay, battery.

Check 5 amp fuse in engine fuse panel.

Check 15 amp fuse in engine fuse
panel.

Engine will start and run but boom
and bucket will not move.

Unfasten seat belt and then refasten.
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PROBLEM

POSSIBLE CAUSE

CORRECTION

Engine will start and run but boom
and bucket will not move.

No power to control valve lockout
solenoids.

Check for power at spool lockout
solenoids.

Check 15 amp fuse in cab fuse block.

Replace AIC.

AIC will not read monitored circuits.

Incorrect engine configuration.

Correct engine configuration.

Open or short in wire from sensor
to AIC.

Repair open/short.

Faulty sender or sensor.

Repair/replace sender or sensor.
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Op. 55 100

REMOVAL, INSTALLATION AND WIRING
OF ELECTRICAL COMPONENTS

This section will show and explain the correct wiring
of switches and relays, and when and where battery
voltage should be with the key switch (ignition) “ON”
or “OFF” for the electrical components.

This section will also explain the removal and
installation of the switches, relays, EIC board, and
main wire harness.

Before servicing, changing or adding any electrical
components, read the following precautionary
statements.

IMPORTANT: Do not connect any power or ground
electrical circuits at the ignition key switch, the cab
electrical fuse panel, or the cab ground terminal in
the fuse panel area unless there are written
instructions from New Holland telling you to do so or
damage and false readings with the EIC board may
occur.
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IMPORTANT: If any servicing or adjustments require
the battery to be disconnected, or welding is required
on the skid-steer loader, disconnect the negative (-)
ground cable. Failure to disconnect the battery may
result in damage to the EIC (Electronic Instrument
Cluster) monitoring system and other electrical
components.

IMPORTANT: If the EIC requires removal from the
dash area of the skid-steer loader, disconnect the
negative (-) ground battery cable. This will shut off
power to the EIC and prevent damage to the EIC
board or blowing the 5-amp fuses if the board is
accidentally grounded.

IMPORTANT: Do not service the EIC board with
magnetized tools (wrenches, screwdriver, etc.) or
magnets. Severe damage to the EIC board may
occur.
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BATTERY
Op. 55 301 40

REMOVAL

1. Raise the boom and rest it on the boom lock pins,
1

— A caution A ——

Never work under a raised boom unless it is
properly supported by the boom lock pins.

2. Open the rear door, 2, raise the top hood, 3, and
remove the right engine side shield, 4, to access
the battery.

3. Disconnect the negative (-) battery cable, 1.
4. Disconnect the positive (+) battery cable, 2.

5. Loosen the top muffler support hardware at 3,
and remove the lower support hardware at 4, and
pivot the support in towards the engine.

6. Remove the battery hold-down hardware, 5, and
remove the battery from the loader.

INSTALLATION

1. Orient the battery with the positive post, 2, toward
the rear of the loader. Install the battery and the
hold-down strap and hardware. Position the
hold-down strap to clear other components.

2. Connect the positive (+) RED cable to positive (+)
terminals and negative (=) BLACK cable to
negative (—) terminals. Do not over tighten.
Observe the tightening specifications on the
battery label.

IMPORTANT: Crossing of terminals may cause
damage to the electrical system, alternator and
Advanced Warning System (EIC).

3. Install protective caps over the battery terminals
and cable connections.

—)

= \
e
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CAB FUSE BLOCK AND PANEL REMOVAL

1.
2.

3.
4.

Disconnect the negative (—) battery cable.

Remove the panel retaining hardware, 2, and
lower the panel, 1. Removal of the headline
support, 3, will give more access.

Unplug the wires from the fuse block.

Remove the fuse block retaining hardware.

NOTE: The standard fuse block is part of the main
harness and cannot be completely removed from the
main wire harness and replaced separately.

CAB FUSE BLOCK AND PANEL
INSTALLATION

1.

o M 0Dd

Attach the wires to the proper side of the fuses as
shown at 1, and as shown in the “CAB FUSE
PANEL WIRING” figure above. Check that the
fuses, 2, are in their proper slots.

Reinstall the block retaining hardware.
Reinstall the panel to the support.
Reinstall headliner support, if removed.

Reconnect the negative (-) battery cable.

SM463-77
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SEAT AND SEAT BELT SWITCH WIRING

Battery
Ref | Color Destination Voltage
LTGN | To EIC Board Pin Seat Belt
#11 (large Buckled
connector)
T From Seat Sitin
Switch(es) Seat
T To Seat Belt switch Sitin
Seat

LTGN/R | From Electronics 5A | All Times
Fuse (engine panel)

T To Service/Run Sitin
Switch Seat

Op. 55 201 15
SEAT SWITCH REMOVAL

1.
2.

Disconnect the negative (—) battery cable.

Slide the seat to the most rearward position.
Raise the seat and securely latch in the raised
latched position, 1.

— A caution A ——

Never work under a raised seat unless it is
securely latched in the raised position.

Remove the seat retaining hardware, 2.

Holding the seat in place, lower the seat pan and
seat and unplug the seat switch(es).

Remove the seat from the loader.

Disconnect the wire harness from the switch(es)
by releasing the latch away from the switch.

Remove the switch(es) from the seat pan. The
standard seat uses one switch, 1, and the deluxe
seat uses two switches, 2.

55-93
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SEAT SWITCH INSTALLATION

1. Install the switch(es) into the seat pan, making
sure the switch is seated into the hole in the seat
pan, 1.

IMPORTANT: If the switch is not seated properly
when the retaining hardware is tightened, the switch
flange will be broken.

2. Reconnect the wire harness to the switch(es)
and reinstall the seat retaining hardware. Make
sure the harness connector latches are
engaged.

3. Reconnect the negative (-) battery cable.

Op. 55201 14

SEAT BELT BUCKLE AND SWITCH
ASSEMBLY REMOVAL

1. Disconnect the negative (-) battery cable.
2. Unplug the seat belt wire harness, 1.

3. Remove the clamp hardware and clamp, 2, and
save for reuse.

4. Remove the seat belt retaining hardware, 3.

SEAT BELT BUCKLE INSTALLATION

1. Reinstall the seat belt buckle retaining hardware.
Tighten the locknut to hold the belt in position that
will allow the belt assembly to move front or
rearward.

2. Reconnect the wire harness.

3. Reinstall clamp holding harness above seat
track.

4. Reconnect the negative (-) battery cable.

|

SM463-88

SM463-89
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Op. 55 404 20

ROAD LIGHT AND WORK LIGHT SWITCH
REMOVAL

1. Disconnect the negative (-) battery cable.

2. Remove the switch panel retaining hardware, 1,
and lower the panel.

3. Remove the wires and connector from the switch
terminals.

4. Press in the switch retaining tabs and remove the
switch from the panel. SM463-91

ROAD LIGHT AND WORK LIGHT SWITCH
INSTALLATION

1. Insert the switch into the panel and insure the
locking tabs secure the switch, 1.

2. Reconnect the wires and connector to the proper
terminals with the PK/B and PK wires toward the
top of the panel.

| —
| —
N\ N \Y

3. Reattach the switch panel to the overhead dash.

4. Reconnect the negative (-) battery cable.

—

SM463-92 Al
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ENGINE FUSE AND RELAY PANEL

The engine panel electrical components are shown
here:

—_

Accessory relay

Heater power relay (if equipped, not shown)
Preheat circuit breaker

Start interlock relay

Optional equipment fuse block

Standard fuse block

Alternator excite resistor

Start relay

© ® N o o~ 0 D

Preheat relay

To access the electrical components in the engine
compartment, raise the boom and rest it on the boom
lock pins.

— A cauton A ——

Never work under a raised boom unless it is
properly supported by the boom lock pins.
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Op. 55 100 34
START INTERLOCK RELAY REMOVAL

1. Disconnect the negative (-) battery cable.

2. Disconnect the wires from the terminals, 1.

3. Remove the interlock relay, 2, retaining
hardware.

START INTERLOCK RELAY INSTALLATION

1. Reinstall the retaining hardware.

2. Reconnect the wires to the proper terminals as
shown in the “START INTERLOCK RELAY
WIRING?” figure above.

3. Reconnect the negative (-) battery cable.

55-97
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ENGINE FUSE BLOCK REMOVAL

1. Disconnect the negative (-) battery cable.

2. Remove the fuse block retaining hardware.

NOTE: The standard fuse block, 1, is part of the main
harness and cannot be completely removed from the
main wire harness and replaced separately.

3. The optional equipment fuse block , 2, locks into
the standard fuse block. Insert a 1/4” blade
screwdriver at the center of the fuse block bases
and twist to release the lock. Slide the optional
block up past the fuses on the standard block to
separate.

110

4. Unplug the wires from the fuse block assembly.

ENGINE FUSE BLOCK INSTALLATION

1. Insert the lock tabs, 1, into slots, 2, and slide the
two blocks together to lock securely as shown.

NOTE: The optional equipment fuse block slides
down over the standard block guides and is
positioned toward the center of the panel.

SM863-76

2. Attach the wires to the proper side of the fuses as
shown in the “ENGINE FUSE PANEL WIRING”
figure above.

1 Standard fuse block
2 Optional equipment fuse block
3. Reinstall the block retaining hardware.

4. Reconnect the negative (-) battery cable.

112
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Op. 55 100 34
PREHEAT RELAY REMOVAL ?\

1. Disconnect the negative (-) battery cable.

2. Remove the relay cover, 2, attaching hardware
and cover.

3. Remove the wires from the relay terminals. \

4. Remove the relay retaining hardware.

5. Remove the barrier from between the large 3

terminals and install on new relay.
SM463-110

NOTE: The start relay, 1, and the preheat relay, 2, 119
may be wired in either position. Check wire colors for
proper relay location.

PREHEAT RELAY INSTALLATION
1. Reattach the relay, 1, to the support.
2. Reconnect the wires to the proper relay

terminals.
3. Reinstall the relay cover.

4. Reconnect the negative (-) battery cable.

SM463-111
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Op. 55 201 76
PREHEAT GLOW PLUG REMOVAL

1. Disconnect the negative (-) battery cable.

2. Disconnect the LTBL/B wire, 1, from the glow
plug bus bar.

3. Remove the bus bar retaining nuts, 2, and
remove the bus bar, 3, from the glow plugs.

4. Remove glow plugs, 4, from the head.

PREHEAT GLOW PLUG INSTALLATION

1. Install the glow plugs into the head and, using
new sealing washers, torque to 15 - 19 N-m
(11 - 14 ft. Ibs.).

2. Reinstall the bus bar to the glow plugs.

3. Reconnect the LTBL/B wire to the glow plug bus
bar.

4. Reconnect the negative (-) battery cable.
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FUEL SYSTEM COMPONENTS

The fuel system consists of a fuel tank located in the
left side of the engine compartment at 1; fuel tank
pickup tube, 2; fuel tank sending unit, 3; inline fuel
filter, 4; electric fuel pump, 5; fuel filter (water), 6;
injection pump, 7; and return fuel line, 8, from the
injector bleed off to the tank. The fuel flow is
controlled by an electric fuel solenoid, 9, which is
controlled by the EIC (Electronic Instrument Cluster).

[

\
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FUEL GAUGE
In the center of the EIC panel is the fuel gauge,
implemented as a vertical 10-segment green LED
bar graph. The lowest segments will flash when the
fuel level is low. An audible alarm will accompany the
flashing light for about 5 seconds.
FUEL TANK SENDING UNIT (Fuel level)
PROBABLE CAUSE AND
STEP | PRETEST INSTRUCTIONS TEST RESULT CORRECTION
1 Loader on level with parking | EIC gauge and | NO bars light up | Check wires from sender to
brake engaged, key “ON” |sender operation EIC board, if OK, replace
position EIC board
Jumper wire from
Symptom: No bars lit one terminal to | YES (bars light up) | Replace sender
other at sender
2 Symptom: Fuel level does not | Disconnect Bars stay lit Check for PUW wire
read lower on gauge (too many | PU/W wire shorted to ground. If OK,
bars lit) replace EIC board.
Bars go out Replace sender
FUEL SYSTEM ELECTRICAL DIAGRAM
PU/W B

LTBL/O

563-115
123

1. Key switch 4. Electric fuel pump

2. EIC board 5. Injector pump

3. Fuellevel sender 6. Fuel shutoff solenoid
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TESTING FUEL GAUGE IN DIAGNOSTIC MODE
Use a jumper wire and connect sender terminals, 1,
and the EIC board will light and beep. If the EIC board
lights and beeps, the EIC and circuit wires to the
sender are OK. If the EIC board fails to light, check
the wires to the EIC board.

If the fuel gauge is not working and the wiring and the
fuel sender are found to be good, the complete EIC
board will require replacement.

Op. 55410 80

REMOVAL OF FUEL LEVEL SENDER
1. Support the boom on the boom lock pins.

2. Open the rear door and remove the left engine
side shield.

3. Disconnect the wires from the sender, 1.

4. Remove the sender retaining screws, 2, and
remove the sender, 3, assembly from the tank.

SM463-116

TESTING OF THE FUEL LEVEL SENDER

Using a volt/ohmmeter, put one lead on one terminal
and the second lead on the other terminal. Rotate the
sender from full tank to empty tank, and the ohms

reading should be between 35 ohms full and 240
ohms empty. \

S

If the fuel gauge is not working and the wiring and the =
fuel sender are found to be good, the complete EIC ee g E
board will require replacement. ® e

{

SM463-117
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ELECTRIC FUEL PUMP

The electric fuel pump, 1, is located in the left side of
the engine compartment.

127
ELECTRIC FUEL PUMP TESTING
PRETEST PROBABLE CAUSE AND
STEP INSTRUCTIONS TEST RESULT CORRECTION
1 Loader on level with | Fuel level in tank NO Add fuel and bleed system
parking brake engaged,
key “OFF” position YES Go to next step
2 Key “ON” position Fuel pump NO Check power supply (5-amp
operating fuse in cab panel). If OK, check
ground; if OK, replace pump
YES Go to next step
3 Key “ON” position Fuel pump NO Check line to tank, air leak, fuel
operating but not level, tank pickup tube; if OK,
pumping fuel replace pump
YES Go to next step
4 Key “ON” position Fuel pump NO Replace pump
operating and
pumping fuel YES Replace fuel line at injector
pump and bleed system;
if OK, go to next step
5 Key “ON” position Fuel pump YES Check fuel shutoff solenoid for
operating and operation
pumping fuel

NOTE: Always check fuel level in tank. Always check fuel filters.
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Op. 10210 21
ELECTRIC FUEL PUMP REMOVAL
1. Support the boom on the boom lock pins.

2. Open the rear door and remove the left engine
side shield.

3. Remove the hose clamps, 1, from the pump and
hoses.

4. Remove the pump support hardware, 2, ground
wire, and unplug the power wire, 3.

5. Upon reinstallation of the pump, make sure the SM463-119
pump wires are placed to prevent getting
damaged. Make sure the ground wire is making
good contact.

Op. 10223
FUEL SHUTOFF SOLENOID

The fuel shutoff solenoid is located at the injection
pump at 1. The solenoid is controlled through the
starting circuit during cranking. After the engine is
started, the EIC takes control of the solenoid for
normal operation.

If a fault occurs in either the engine oil pressure or the
hydrostatic charge pressure circuits, the EIC will
remove power from the solenoid, stopping the
engine within 30 seconds.

SM463-120
129
FUEL SHUTOFF SOLENOID TESTING
PRETEST PROBABLE CAUSE AND
STEP INSTRUCTIONS TEST RESULT CORRECTION
1 Loader on level with |Battery voltage to NO Check power wire from EIC to
parking brake engaged, | solenoid solenoid for open; if OK, go to
key “ON” position, next step
service “RUN” switch in
“RUN” position YES Replace solenoid
2 Key “ON” position, | Battery voltage to NO Check power wire from
service “RUN” switch in | solenoid service/run switch to fuel
“SERVICE” position solenoid; if OK, go to next step
YES Replace solenoid
3 Key “ON” position, | Check EIC board NO Check power to EIC board.
“SERVICE/RUN” operation Check 5-amp electronics Ign.
switch in “RUN” fuse in cab fuse panel.
position
YES Replace EIC board
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Op. 10223 10

REPLACEMENT OF FUEL SHUTOFF
SOLENOID

1. Support the boom on the boom lock pins.

2. Open the rear door and remove the left engine
side shield.

3. Remove the power wire from the solenoid, 1.

4. Remove the solenoid, 2, from the injection pump.

5. Solenoid pull-in amperage: 1.5 - 1.8 amps.

Solenoid hold-in amperage: 1.3 - 1.7 amps. SM465-121

6. Reinstall the solenoid and tighten securely.
Reinstall the power wire.
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AIR FILTER RESTRICTION INDICATOR
SWITCH

Op.55414 14
REMOVAL
1. Support the boom on the boom lock pins.

2. Open the rear door and remove the left engine
side shield to access the sender.

3. Remove the B/Y, 1, and B, 2, wires from the
sender.

4. Remove the sender, 3, from the air cleaner tube.

INSTALLATION
Install the sender and reinstall the B/Y and B wires to
the sender terminals.

ENGINE COOLANT TEMPERATURE
SENDER

Op.55414 10
REMOVAL
1. Support the boom on the boom lock pins.

2. Open the rear door and raise and remove the top
engine shield; remove the right engine shield to
access the sender.

3. Remove the PU/LTGN wire, 1, from the sender
terminal.

SM463-124

4. Drain the cooling system down below the sender
level to prevent loss of coolant.

5. Remove the sender, 2, from the engine block.

INSTALLATION
1. Remove and clean the engine block thread area.

2. Apply pipe sealant to the threads of the sender.
3. Install the sender into the engine block.

4. Reinstall the PU/LTGN wire to the sender
terminal.

5. Reéfill the cooling system with coolant previously
removed or a 50/50 mixture of a permanent-type
antifreeze.

6. Operate the unit to remove air from the cooling
system and recheck the coolant level.

7. Reinstall and latch all shields that were removed.
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ENGINE OIL PRESSURE SWITCH
Op. 55 414 12

REMOVAL
1. Support the boom on the boom lock pins.

2. Open the rear door and raise the top engine
shield to access the switch.

3. Remove the Y/B wire, 1, from the switch terminal.

4. Remove the switch, 2, from the engine head.

INSTALLATION
1. Install the switch.

2. Attach the Y/B wire to the switch terminal.

HYDROSTATIC CHARGE PRESSURE SWITCH
Op. 55 414 28

REMOVAL
1. Support the boom on the boom lock pins.

2. Remove the left fender or raise the seat and latch
in the raised position to access the switch.

3. Remove the Y/GY wire, 1, and B wire, 2.

4. Remove the charge pressure switch, 3, from the
hose.

INSTALLATION
1. Install the charge pressure switch into the hose.

2. Reinstall the Y/GY and B wires to the switch.

3. Reinstall the fender if removed for access.

55-107
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HYDRAULIC OIL FILTER RESTRICTION
SWITCH

Op.55414 24
REMOVAL
1. Support the boom on the boom lock pins.

2. Open the rear door, raise the top engine shield
and remove the right engine side shield to access
the switch.

3. Remove the DKGN/O wire, 1.

4. Remove the restriction switch, 2, from the filter
base.

INSTALLATION
1. Install the switch into the filter base.

2. Attach the DKGN/O wire to the switch terminal.

HYDRAULIC OIL TEMPERATURE SENDER
Op. 55 414 20

REMOVAL

1. Remove any attachment from the boom face
plate and support the boom on the boom lock
pins.

— A caution A ——

Never work under a raised boom unless it is
properly supported by the boom lock pins.

2. Raise the operator’s seat and latch in the raised
latched position.

— A caution A ——

Never work under a raised seat unless it is
securely latched in the raised position.

3. Drain the hydraulic reservoir.

Remove the rear engine belly pan hardware, 1,
and lower the pan from the loader.

— A caution A ——

Use a floor jack to support the belly pan and
prevent serious injury.
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4. Loosen the return line clamp at 1.

5. Remove the return line at 2, and rotate the line so
the oil drains into a clean suitable pan for reuse.

6. After the reservoir is drained, reconnect the
return lines and tighten all fittings and
connections.

7. Remove the PU/LTBL wire and B wire from the
sender, 1.

8. Remove the sender from the reservoir by rotating
the sender counterclockwise.

9. Remove the grounding ring and washer from the
old sender.

INSTALLATION

1. Install grounding ring, 1, and washer, 2, over
threads of sender, 3.

IMPORTANT: The grounding ring and washer must
be threaded all the way onto the sender before
installing the sender into the reservoir.

2. Use hydraulic thread sealant on the sender
threads and install the sender, 3, into the
reservoir.

IMPORTANT: Do not over tighten the sender or
damage to the reservoir threads may occur resulting
in oil leakage.

3. Reconnect the sender wires, B wire on the
ground blade, and the PU/LTBL wire to the center
sender terminal.

4. Réfill the hydraulic reservoir with the ol
previously removed or new SAE 10W/30 API
Service SG-CF motor oil.

5. Reinstall the engine belly pan, and tighten the
retaining hardware.

6. Operate the unit and check for leaks. Repair if
required.
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BOOM/BUCKET CONTROL VALVE SPOOL
LOCK SOLENOIDS

Op. 35724 90

REMOVAL

1. Remove any attachment from the loader
attaching plate.

2. Raise the boom and support on the boom lock pins.

3. Stop the engine, turn the ignition key to the
“RUN” position and operate the boom and bucket
controls to relieve pressure in the boom and
bucket circuits. Turn “OFF” the key.

— A caution A ——

Never work under a raised boom unless it is
properly supported by the boom lock pins.
Never work under a raised boom with an

attachment. Always remove the attachment from
the loader.

4. Raise the operator’s seat and latch in the raised
latched position.

A caution A ———

Never work under a raised seat unless it is
securely latched in the raised position.

5. Remove the step shield to access the control
valve area.

6. Clean the control valve solenoid area to prevent
contamination of solenoid coil blocks and valve
spools.

7. Unplug the solenoid coil wires, 1, and remove the
coils, 2, from the control valve spool by rotating
the coils counterclockwise.

INSTALLATION
1. Thoroughly clean the control valve block.

2. Install the solenoid coil into block, and tighten the
coils to 15 N-m (11 ft. Ibs.).

3. Reconnect the coil wires to the main wire
harness.

Reinstall the step shield.

Lower the seat to the operate position and
securely latch.

A cauton A ——

Do not operate the loader unless the seat/seat
support is properly latched in the latched
position.

KRS

19997742
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Op. 55 404
ROAD/WORK LIGHTS
The road and work lights provide illumination for road

travel and work operations. The rear work lights are
not recommended for road travel.

Ll
-

[SH48087

Road/work light switch, 1, is located in the ignition
key switch panel in the upper right corner of the
overhead dash. To remove the switch, disconnect
the negative (-) ground battery cable. Remove the
key switch panel hardware, 2, and tilt the panel down.

ISH48088

Disconnect wires from the switch, squeeze the
switch retaining tabs in, and remove the switch from
the panel.

Qv Ol
[SH48089
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Bulb Replacement
Clear lens with bulb #86533429

Bulb only (clear) #86533428
Red lens with bulb #9829515

Bulb only (red) #C6AB13465A

Op. 55 404 10

Front Road/Work Light

1. Facing the lens of the light assembly, push the
lens assembly to the left and lift the right side of
the assembly from the support.

2. Unplug the wire harness from the bulb,
unlatching the connector at 1, and sliding the
harness from the bulb.

3. Facing the back of the assembly, rotate the bulb
holder, 1, counterclockwise and remove the bulb
from the support.

4. Position the bulb so when it is locked in position
the connector, 2, is pointed down with the clip, 3,
to the right.

IMPORTANT: DO NOT touch the bulb during
removal and installation. The bulb may become
damaged or a premature failure may occur.

A5371-15
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Op. 55 404 10

Rear Work and Taillight

1. Remove the center work light, 1, by pushing the
lens assembly to the left and lift the right side of
the assembly from the support.

2. Remove the red taillight lamps, 2, by unscrewing
the bezel self-tapping screws, and removing the
bezels, 3.

3. Unplug the wire harness from the bulb,
unlatching the connector, and sliding the harness

from the bulb. A5369-10
176
4. Facing the back of the assembly, rotate the bulb
holder, 1, counterclockwise and remove the bulb
from the support. Replace the bulb.
=
5. For the clear rear work lamp, position the bulb so
when it is locked in position the connector, 2, is
pointed down with the clip, 3, to the right. / J
IMPORTANT: DO NOT touch the bulb during =
removal and installation. The bulb may become / A \
damaged or a premature failure may occur. |
\_ — [} =
A5369-16
177
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Field Excitation
Resisto

®)

Diode trio

Key Switch

I

1

Stator coil

Note: () Represents the alternator terminal

Il
]

Op. 55 301
ALTERNATOR (55 AMP VERSION)

CHARGING CIRCUIT

Description

1.

The charging circuit and internal connections are
shown here. The charging system consists of an
alternator with built-in Integrated Circuit (IC)
regulator, a battery and connecting wires.
Because of the alternator’s integrated circuitry,
the voltage regulator is very compact and able to
be built into the alternator.

The field current flows directly from the diode trio
to the field coil without passing through the
external circuit. Consequently, there are no
voltage drops caused by the key switch or wiring
as with conventional vibrating-contact regulators
mounted separately from the alternator. To
provide field excitation voltage when the engine
is started, the field current is supplied through the
EIC from the battery.

The output at the “P” terminal is an AC voltage
with a frequency 1/10 that of the rotational speed
of the alternator. The EIC uses this signal as an
engine speed signal for engine RPM display.

178

Principle of the Integrated Circuit Regulator
The basic circuit of the IC regulator is shown here.
The portion enclosed by the dashed line represents
the regulator.

The basic function of the IC regulator is to ensure a
constant output terminal voltage by detecting
generated voltage and increasing/decreasing field
current in response. This is no different than the
function of a vibrating contact regulator.

The regulator consists of two basic sections: a
voltage control circuit and an output circuit to
modulate the field current. The voltage control circuit
includes a voltage divider network (R1, R2), a Zener
diode (DZ) for voltage reference, and a signal
amplifying transistor (Tr1). The output circuit is a
power transistor (Tr2), which is placed in series with
the alternator field coil and ground.

Transistor Tr1 senses the generated voltage and
switches transistor Tr2 on and off many times per
second most of the time the engine is running.
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The basic operating principles are explained as
follows:

1.

When the key switch is closed, current from the
battery flows through the field excitation resistor
and resistor R6, which are in parallel, to the field
coil.

The current continues to flow on through the field
coil to ground, completing the circuit back to the
battery.

Field Excitation

Resistor
Battery — Key Switch
Terminal R-
Resistor R6
Alternator — Field Coil — Tr2 — Ground

terminal L

When the alternator begins to rotate, A.C.
voltage is generated in the stator coil. The diodes
in the rectifier assembly change the stator A.C.
voltage to a D.C. voltage which appears between
the ground and terminal, B.

The stator also supplies D.C. field current
through the diode trio, the field coil, Tr2, and then
ground.

Diode trio — Field Coil — Tr2 — Ground

55-115

3.

When the generated voltage is low, no current
flows in the Zener diode (DZ) since the voltage at
point A is lower than the Zener voltage.

As the speed and voltage increases, the voltage
at point A also increases until it reaches the
limiting value set by the factory. As the Zener
diode (DZ) breaks down, current flows through
R1, DZ, and the base-emitter circuit of Tr1 to
ground. This renders Tr1 conductive, so that
much of the current flows through the
collector-emitter circuit of Tr1. This reduces the
base current of Tr2 thereby reducing the field
current. This means that Tr1 turns on and Tr2
turns off.

Regulator

Terminal L — R1— DZ

>Tr1 — Ground

Regulator __ R6— R5
Terminal R

When the generated voltage decreases, the
Zener diode (DZ) again turns off and Tr1 also
turns off.

This cycle then repeats many times per second
and the alternator output voltage is, therefore,
regulated within a narrow limit.

In other words, the action is similar to the
conventional vibrating-contact regulator, in that
current to the field coil is varied to limit the output
voltage, but in place of the voltage coil and spring
system, there is a potential divider (R1 and R2)
and a Zener diode.
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ALTERNATOR SERVICE SPECIFICATIONS

Item How Rated Standard Or Service Limit
Normal Output (V-A) 12V-40A
Polarity Negative ground
Weight (kg, Ibs) 3.7 kg (8.2 Ibs)
Rotational direction (viewed from Clockwise
the pulley)
Load characteristics (cold) Terminal voltage (V) 135V
Current (A) Min. 30 A
Revolution (RPM) 2500 RPM

Brush length

Original (mm-in)

18.5 mm (0.728")

Limit (mm-in)

5.0 mm (0.20”)

Brush spring tension

Original (g-Ibs)

470 - 590 g (1.036 - 1.300 Ibs)

Limit (g-lbs) 270 g (0.60 Ibs)
Slip ring diameter Original (mm-in) 22.7 mm (0.0894")
Limit (mm-in) 22.1 mm (0.871”)
Field coil resistance ohms at 20° C (68° F) 2.8Q
Adjusting voltage (V) at 5000 RPM 144-15.0V
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ALTERNATOR - SYSTEM TESTING AND TROUBLESHOOTING

NO CHARGING
FAULT LOCATION POSSIBLE CAUSE CORRECTION
Wiring Loose connection, short circuit Repair
Alternator Loose connection, no ground, short | Repair or replace
circuit
Defective rectifier Replace
Loose connection of RF resistor Replace
Regulator Defective regulator Replace

Loose connection of alternator or
regulator

Repair or replace

INSUFFICIENT CHARGING

FAULT LOCATION POSSIBLE CAUSE CORRECTION
Wiring Loose connection or short circuit | Repair
Alternator Loose drive belt Repair
Short in rotor coll Replace
Short in stator coil Replace
Defective rectifier Replace
Insufficient brush contact Repair or replace
Regulator Defective regulator Replace
Loose connection of alternator and | Repair
regulator
Battery Defective battery Replace
OVERCHARGE
FAULT LOCATION POSSIBLE CAUSE CORRECTION
Battery Internal short Replace
Regulator Defective regulator Replace
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UNSTABLE CHARGING CIRCUIT

FAULT LOCATION

POSSIBLE CAUSE

CORRECTION

Wiring Loose connection or open wire Repair or replace
Alternator Loose drive belt Repair
Short in rotor coll Replace
Short in stator coil Replace
Insufficient brush contact Repair or replace
Broken brush or spring Replace
Loose connections Repair
Regulator Defective regulator Replace

Loose connection at alternator and
regulator

Repair or replace

ABNORMAL NOISE OF ALTERNATOR

FAULT LOCATION

POSSIBLE CAUSE

CORRECTION

Alternator

Loose mounting hardware

Repair

Defective bearings

Repair or replace

Rotor core and stator in contact Replace
Defective diode Replace
Short in stator coil Replace
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Alternator Construction

The principal components of the IC alternator are the
IC voltage regulator, 1, the rotor, 2, the pulley, 3, the
rectifier assembily, 4, the rear support bracket, 5, the
stator, 6, and the front support bracket, 7.

The rectifier assembly consists of two diode heat
sinks, one positive and one negative, and a diode
trio. The diode trio is used as a field supply diode and
is connected to the field coil and terminal L on the
alternator.

The built-in Integrated Circuit regulator is a solid
state unit which can only be serviced as an assembly.
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SERVICE PRECAUTIONS

Observe the following service precautions to avoid
damage to the charging system:

o NEVER make or break any of the charging
system connections, including the battery, when
the engine is running.

o NEVER short any of the charging system
components to ground.

¢ ALWAYS disconnect the battery negative cable
when charging the battery in the machine with a
battery charger.

o ALWAYS observe correct polarity when installing
the battery or when using a booster battery to
start the engine.

CONNECT POSITIVE TO POSITIVE AND
NEGATIVE TO NEGATIVE.

Preliminary Checks
Prior to electrical testing, thoroughly inspect the
charging and electrical system.

Check all leads for continuity and tightness.

1. Check the battery

Using a voltmeter on a sealed battery, or a
hydrometer on an unsealed battery, check that
the battery is at least 75% charged before further
testing. The voltmeter reading should be 12.4
volts minimum. The hydrometer reading should
be 1.240 minimum.

2. Check the drive belt

Inspect the alternator drive belt and pulley,
ensuring that both are clean, free from oil and
grease and in good condition.

The drive belt should be tightened such that a
force of 1 kg (2 Ibs), applied at the center of the
longest span, will not deflect the belt more than
3 mm (1/8”).

INITIAL TESTS

Certain initial tests may be performed without
removing any of the charging components from the
loader.

These allow the following items to be checked:

e Alternator wire connections.

e Alternator charging current and controlled
voltage.

e Alternator charging circuit voltage drops.
e Alternator maximum output performance.

Test equipment required:

e Voltmeter (0-1 and 0-20 volt scales).
e Ammeter (0-60 amp minimum scale).
e Carbon pile variable load resistor.

NOTE: Most commercial test equipment
incorporates several test functions in a single unit.
Follow the manufacturer’s instructions when using
such a tester.
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Alternator wiring connections test
1. Disconnect the battery negative cable.

2. Disconnect the B+ cable (Red/ Dark Blue) from
the alternator B+ post, 1, and Field Excitation
lead (Light Green/Blue), from the alternator L
post, 2.

3. Reconnect the battery and turn the key start
switch on. Do not start the engine. Connect a
voltmeter, 3, between each of the disconnected
leads, 4 and 5, and ground. Battery voltage
should be indicated at both of the leads (voltage
at the Field Excitation lead will be slightly less
than battery).

If battery voltage is not indicated at both leads, a
continuity fault exists which must be traced and
corrected.

4. Disconnect the battery and reconnect the
removed leads to the alternator. Reconnect the
battery.

Charging Current and Controlled Voltage Tests

1. Switch off all electrical components. Disconnect
the battery negative cable.

2. Disconnect the B+ terminal, 1, at the alternator.
Connect an ammeter, 2, between the removed
(Red/Dark Blue) wire, 4, and the B+ terminal of
the alternator.

3. Connect a voltmeter, 3, between the alternator
B+ terminal and ground.

4. Start and run the engine at 2000 RPM and
observe the voltmeter and ammeter readings.

The voltmeter should register in excess of battery
voltage at 2000 RPM. When the ammeter
reading falls below 10 amps the voltmeter
reading should stabilize at 13.4 - 14.4 volts.

If the voltmeter reading exceeds 14.4 volts, the
regulator is faulty and must be replaced. After
replacement, repeat the charging current and
controlled voltage tests.

If the voltmeter reading is below 13.4 volts, the
alternator is faulty or there is a high resistance
fault in the external portion of the charging
system.

If the ammeter registers zero amperes, a faulty
alternator is indicated. Turn off the engine and
conduct the “alternator component tests” as
detailed in this chapter.
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Charging Circuit Voltage Drop Tests

Insulated Side Voltage Drop Tests

1.

With the key start switch in the “off” position,
disconnect the battery negative cable and the B+
cable from the alternator B+ terminal, 1.

Connect a voltmeter, 3, with a low voltage scale
between the battery positive terminal and the
free end of the B+ cable, 4. The voltmeter
positive lead connects to the B+ cable while the
negative lead connects to the battery positive
terminal.

Connect an ammeter, 2, of 60 amp minimum
capacity between the B+ post of the alternator
and the B+ cable (ammeter positive lead to
alternator).

Reconnect the battery negative cable. Connect
a variable discharge rate (carbon pile) load
tester, 5, across the battery terminals. Adjust the
tester for minimum draw (maximum resistance)
before connection.

Start the engine and increase speed to
2000 RPM. Slowly increase the current draw
until the ammeter reads 40 amps.

When the ammeter reads 40 amps, the voltmeter
should not read more than 0.4 volts.

Stop the engine.

If the ammeter reading exceeds 0.4 volts, there
is a high resistance fault in the insulated side of
the circuit.

If maximum output is less than 40 amps and the
voltmeter reading is less than 0.4 volts, proceed
to the Ground Side Voltage Drop Test.
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Ground Side Voltage Drop Test
1. Ensure the key start switch is in the off position.

2. Test connections are the same as the previous
test except that the voltmeter, 3, is now
connected between the negative post of the
battery and the alternator frame. Connect the
voltmeter negative lead to the alternator frame.

NOTE: Ensure the variable rate load tester, 5, is set
to the minimum current draw position.

3. Start the engine and increase the speed to 2000
RPM.

4. Slowly increase current draw until the ammeter,
2, reads 40 amps.

5. When the ammeter reads 40 amps, the voltmeter
should not read more than 0.2 volts.

If the reading is in excess of 0.2 volts, there is a
high resistance fault in the ground side of the
circuit.

If the maximum output reading obtained is less
than 40 amps and voltage drop is within
specifications, the alternator is faulty. Conduct
the alternator component tests outlined in this
section.
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Alternator Maximum Output Performance Test

1. With the key start switch in the off position,
disconnect the battery negative cable and the B+
cable from the alternator B+ terminal, 1.

2. Connect an ammeter, 2, of 60 amp minimum
capacity between the B+ terminal of the
alternator, 1, and the B+ cable, 4 (ammeter
positive lead to alternator).

3. Connect a voltmeter, 3, between the alternator
B+ terminal and ground.

4. Reconnect the battery negative cable. Connect
a variable discharge rate (carbon pile) load
tester, 5, across the battery terminals. Adjust the
tester for minimum draw (maximum resistance)
before connection.

5. Reconnect the battery, start the engine and
increase the engine speed to 2000 RPM.

6. Slowly increase current draw until the ammeter
reads 40 amps.

7. When the ammeter reads 40 amps, the voltmeter
reading should be 13.4 volts minimum.

If the voltage reading is less than 13.4 volts, a
fault in the alternator is indicated. Conduct the
alternator component tests outlined in this
section.

Field Excitation

(B) Resistor
AR
e

SM463-166 - (o
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ALTERNATOR
Op. 55 301 10

REMOVAL

1. Raise the boom and rest it on the boom lock pins,
1. Open the rear door, 2; raise the top engine
shield, 3; and remove the right engine side
shield, 4, to access the alternator.

2. For easier access, remove any attachment from
the loader boom face plate, raise the boom and
rest it on the boom lock pins.

AN J UUUUUUU”/U
- A CAUTION A _ SM463-63 000

Never work under a raised boom unless it is
properly supported by the boom lock pins.

Never work under a raised boom with an
attachment. Always remove the attachment from
the loader.

3. Disconnect the negative (-) battery cable to
prevent possible damage to the alternator and
electrical system.

4. Disconnect the wire connections from the
alternator while noting their location, 1.

5. Remove the top strap retaining hardware, 2, and
lower pivot, 3.

SM463-168
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Op. 55 301 12
DISASSEMBLY

1.

Mark both brackets and the stator with a scribe
mark for reassembly.

Remove the four through bolts. Pry between the
stator and front bracket with the blade of a
screwdriver. Carefully separate the front bracket,
pulley, and rotor assembly away from the stator
and rear bracket assembly.

Place the rotor in a vise with soft jaws and
remove the pulley nut, washer, pulley, spacet,
and rear bracket from the rotor.

Unsolder three stator leads, 1, and remove the
stator.

Screw

187
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4. Remove the voltage regulator assembly, 1, and
rectifier assembly, 2.

Op. 55 301 14
Alternator Component Tests

Rotor
1. Inspection of slip ring surface, 1.

Polish discoloration or scratches on the slip ring
surface with 400# - 600# grit sandpaper.

Replace a badly roughened slip ring or a slip ring
worn down beyond the service limit.

2. Check for continuity between both slip rings. If
there is no continuity, the field coil is defective.
Replace the rotor assembly.
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3. Check for continuity between the slip ring and
shaft (or core). If there is continuity, it means the
coil or slip ring is shorted. Replace the rotor
assembly.

Stator

1. Check for continuity between the leads of the
stator coil. If there is no continuity, the stator coil
is defective. Replace the stator assembly.

2. Check for continuity between any stator lead and
stator core. If there is continuity, it means the coil
is shorted. Replace the stator assembly.

SM463-175
193
-,
o
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SM463-176
194

SM463-177
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Rectifier Assembly N

Positive Heat Sink
Check for continuity between the positive (+) heat
sink and stator coil lead connection terminal with a

circuit tester. If there is continuity in both directions, 0
the diode is short-circuited. Replace the rectifier TN
assembly. ‘ o)
JTIITI) @
| A ///
< J
{0
196

Negative Heat Sink

Check for continuity between the negative (=) heat
sink and stator coil lead connection terminal. If there DIODE TRiO NEGATIVE
is continuity in both directions, the diode is DIODE PLATE
short-circuited. Replace the rectifier assembly.

POSITIVE TER Al
DIODE PLATE DIODE MINALS

197
Diode Trio U \
Using a circuit tester, check the three small diodes for \
continuity in both directions. If there is either \ @
continuity or an open circuit in both directions, the - \“
diode is defective. Replace the rectifier assembly. )
(_ g
>, %
il
Il - = E Ié‘
SM463-180 E B HE B BX
198
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Brush and Brush Spring
Check the length of the brush. A brush worn down to
the wear limit line should be replaced.

Check the brush spring pressure and make sure the
brush moves smoothly in the brush holder.

Reassembly
Reverse the disassembly, observing the following:

Installing Rotor

1. Push brushes, 1, into the brush holder and insert
a wire, 2, to hold them in the raised position.
Install the rotor and remove the wire.

NOTE: The rear bearing and rear bracket, 3, fit is
tight; heat the bearing box in the rear bracket to
50°-60°C (122°- 140° F) before installing the rotor.

NOTE: Do not grease the rear bearings. Clean dirt
and grease from the bearing bore in the rear bracket
before assembly.

18.5mm

5mm

b

SM463-181

Wear limitline

199

P
®
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Bench Check
To check the alternator on a test bench, proceed as
follows:

1. Connect the alternator as shown, except leave
the load resistor disconnected.

4' Load Resistor

2. Slowly increase the alternator speed and
observe the voltage.

3. If the voltage is uncontrolled with speed, and
increases above 15.5 V, check the regulator.

4. If voltage is below 15.5 V, connect the load SM463-183
resistor as shown.

201

5. Operate the alternator at 2500 RPM and adjust
the load resistor as required to obtain maximum
output.

6. Measure the output current. The output must be
within the limits shown in the section on “Service
Specifications.” If the output is less than the
specified value, disassemble and check the
alternator.

IMPORTANT:

1. Reversed battery connections will damage the
alternator and/or wiring.

2. When connecting a booster battery, make certain
fo connect the negative battery terminals
together and the positive battery terminals
together.

3. When a fast charger is used to charge the
battery, disconnect the equipment battery
cables.

4. Grounding of the alternator output terminal will
damage the alternator and/or circuit.

5. Do not connect a load of over 1A to the L terminal.

6. If the alternator is operated with terminals L and
B short-circuited, it may damage the diode trio.
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ALTERNATOR REINSTALLATION

1.

Attach the alternator to the lower pivot, 1, and the
upper support strap, 2.

Reattach the wires to the alternator terminals.

Pivot the alternator to tighten the belt to obtain
proper belt tension. The belt is tightened properly
when a force of 1 kg (2 Ibs) is applied
perpendicular to the belt at the center of the span,
3, with a 3 mm (1/8”) deflection.

Reconnect the negative (=) battery cable, 4.

Reinstall the engine side shield, close the top
engine cover and rear door.

SM563-155 1
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Op. 55 201
STARTER

STARTER MOTOR TROUBLESHOOTING

Starter Motor Specifications

Rated voltage 12 volts
Output 2 kw
Motor type Four-pole series wound motor

Engaging system

Magnetic shift

Rotation

Clockwise (viewed from pinion side)

Weight

Approximate 5 kg (11 Ibs)

Starter Motor Service Specifications

ITEM HOW RATED STANDARD OR SERVICE LIMIT

No load test Volts (V) 115V

Current (A) 130 A Max.

Rotating speed (RPM) 4000 RPM Min.
Commutator Outer dia. (mm-in) 35 mm (1.38”)

Service limit (mme-in) 34 mm (1.34")
Brush Length (mme-in) 15 mm (0.59”)

Service limit (mme-in) 9 mm (0.35”)

Brush spring Tension (kg-lbs)

2.7-3.6kg (5.9 - 7.8 Ibs)

Service limit (kg-1bs)

2.2 kg (4.7 Ibs)

55-133




SECTION 55 - ELECTRICAL SYSTEM

STARTER MOTOR TROUBLESHOOTING

Use the diagnostic charts as a guide when repairing
the starting system. Before diagnosis, be certain the
battery is fully charged and inspect the starter and
battery cables for clean and tight connections.

IMPORTANT: Do not operate the starter longer than
30 seconds at a time.

Do not disconnect or short any lead wire while the
starter is operating.

With key switch in “start” position:

Starter does not crank engine, solenoid switch
clicks.

1. Disconnect the three cables from the solenoid.

2. Using an ohmmeter, touch one probe to the
solenoid spade terminal and the other to the
starter case. There should be continuity.

If none, the hold-in winding is open-circuited.
Replace the solenoid.

If continuity, the fault is in the starter motor. Refer
to repair procedures.

Starter does not crank engine, solenoid does
not click.

1. Disconnect battery cable from starter.
2. Connect a jumper wire to the battery positive

post. Ensure the negative cable is attached to
battery and starter ground.

3. Briefly touch the jumper wire to the spade
terminal on the solenoid.

If the solenoid clicks, the probable cause is in the
key switch, relay or wiring.

If the solenoid does not click, replace it.

Starter cranks engine very slowly.

1. Check battery condition, should be a minimum of
12.5 volts.

2. Check starting system circuit.

Voltage drop between battery positive post and
starter terminal should not exceed 0.2 volts.

Voltage drop between battery negative post and
starter ground should not exceed 0.2 volts.

If voltage drop exceeds 0.2 volts, clean
connections or replace the cable.

3. If battery is charged and voltage is within
specification, repair or replace starter.

Engine starts but pinion does not disengage.

1. Check voltage at spade terminal of solenoid. If 12
volts with key switch “off”, fault is in the key switch
or start circuit.

2. If 0 volts with key switch “off” but starter turns,
fault is in the solenoid or overrunning clutch
assembly.
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STARTER MOTOR
Op. 55 201 50

REMOVAL

1. The starter can be accessed through the right
engine side shield with the boom up or down or
from the operator’s area with the seat raised.

2. To access the starter, 1, through the right engine
side shield, open the rear door, raise the top
engine side shield and remove the right engine
side shield.

If the boom is in the raised position, make sure
the boom is resting on the boom lock pins.

— A cautioN A ——

Never work under a raised boom unless it is
properly supported by the boom lock pins.

3. To access the starter, 1, from the front, raise the
seat and seat pan and securely latch in the raised
position.

— A caution A ——

Never work under a raised seat unless it is
properly latched in the raised position.

4. Disconnect the negative (—) battery cable.

5. Remove the wires from the starter solenoid and
starter, noting their location.

6. Remove the starter retaining hardware and
remove the starter from the engine bellhousing.
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Starter Motor Description

1
2
3
4
5
6
7
8
9

10
11

Drive Gear
Housing

Field Coil
Armature

Brush Spring
Brush

Plunger

Electric Solenoid
Overrunning Clutch
Pinion

Idler Gear

The starter assembly is a positive pinion shift,
reduction type starter consisting of the motor,
reduction gearset, overrunning clutch and electric

solenoid.

The reduction type design allows use of a small, high

speed, compact motor.

The sliding pinion and the electric solenoid are
arranged on the same axis. The sliding pinion
mechanism is totally enclosed, preventing dirt and
water entry resulting in a more durable mechanism.
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Starter Construction

The reduction type starter consists of the armature,
housing, electric solenoid, drive pinion assembly and
reduction gears. In a conventional type starter the
armature and pinion rotate at the same speed on a
common shaft. In a reduction type starter the pinion
speed is reduced to about one-fourth armature
speed by the reduction gear. Armature, 1, rotation is
transmitted to the pinion, 2, via an idler gear, 3, and
the overrunning clutch, 4.

The overrunning clutch assembly consists of the
pinion, 1, pinion shaft, 2, ball bearings and
overrunning clutch which is a conventional design
with clutch rollers, 3, and roller springs, 4. Due to the
screw splines cut on the pinion shaft, the pinion gear
advances while rotating to mesh with the flywheel
ring gear.
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Starter Operation
Circuit diagram of reduction type starter.
1 Drive Pinion . s i }‘D
2 Idler Gear >=)
3 Field Coil j
4 Armature 2
5 Brush ) ——
6 Commutator IS il ' _
7 Ball Bearing §®
8 Plunger ’ @J_]'
9 Main Contacts
10 Battery SM463-190
11 Starter Switch 208

12 Clutch Gear
13 Overrunning Clutch
14 Flywheel Ring Gear

The field windings are connected in series with the
armature windings, through the brushes and
commutator segments.
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Electric Solenoid Operation

The electric solenoid consists of the pull-in coil, 1,
hold-in coil, 2, main contacts, 3, plunger, 4 and return
spring, 5. The mechanism is sealed against entry of
dirt and moisture.

When the starting switch is closed, battery current
flows through both the pull-in coil and the hold-in coil.
This moves the plunger to the engaged position.
When the plunger closes the main contacts in the
engaged position, the pull-in coil circuit is opened,
leaving the hold-in coil to retain the plunger in the
engaged position. At the same time, current flows
through the main contacts to the motor.

When the starting switch is released, the magnetic
field in the hold-in circuit is reduced allowing the
plunger spring to move the plunger out, opening the
main contacts.

Drive Spring Operation

The drive spring, 1, is fitted on the pinion shaft, 2, in
order to provide a smooth and positive pinion gear
engagement. When the starting switch is closed, the
plunger, 3, is pulled in moving the pinion, 4, toward
the ring gear, 5. If the gear teeth do not mesh, the
spring will be compressed, pressing on the pinion
gear. With the first rotation of the pinion, the teeth will
line up and the gears will mesh.
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STARTER DISASSEMBLY

1. Disconnect the lead wire from the electric
solenoid.

SM463-193

2. Scribe a line between the drive housing and
motor to aid in proper reassembly. Remove the
bolts securing the motor to the drive housing. The
motor is now free to be separated from the drive
housing.

NOTE: New starter assembly #SBA185086530 has
a different housing with two drawbolts. The testing
and overhaul procedures are identical to the prior
model (#SBA185086520).
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3. Extract the insulated brushes, 1, from the brush
holders. Hold the springs away and remove the
brushes. Slide the brush plate, 2, from the

commutator, 3.

SM463-196

214

4, Remove the armature, 1, from the motor
housing, 2. The rear bearing, 3, is a light press fit
in the rear housing. It may be necessary to pull

the armature from the housing, griping behind
the front bearing, 4. @i

SM463-197

215

5. Remove the screws securing the drive end frame
to the solenoid.

SM463-198

216
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6. Remove the drive end frame, 1, from the
solenoid, 2. The idler gear with bearings, 3, and
the pinion gear, 4, will be free to fall out. Work
over a clean bench, using care to avoid losing
these pieces.

SM463-199

7. Remove the overrunning clutch from the drive
end frame.

SM463-200

218

8. Remove the steel ball from the center of the
overrunning clutch.

SM463-201

219
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9. Remove the idler gear and small pinion from the
drive end frame if they were not dislodged when
the housing was separated.

10. Remove the idler gear bearing rollers and
retainer.

11. Remove the return spring from the electric
solenoid.
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INSPECTION AND REPAIR

Inspect the following components, using
conventional test methods, and repair or replace as
necessary.

Armature
Inspect the armature for internal short circuits with a
growler.

Replace the armature if a short circuit is indicated.

Inspect the armature for a short to ground using a
continuity tester.

Replace the armature if there is any continuity
between the commutator, 1, and armature shaft, 2, or
core, 3.

Check the armature for runout with a dial indicator
and V-blocks. If the commutator is rough, or more
than 0.05 mm (0.002”) out of round, turn it down or
replace it. Undercut the separators between the
segments if the depth is less than 0.2 mm (0.01”).
The distance, 1, from the commutator segment and
insulation should be between 0.5 mm and 0.8 mm
(0.02” and 0.03").

SM463-205

223

SM463-206
224
~.w§,4‘ i };’3 --/77 N B ‘
H Hacksaw —
blade
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commutator COmmutator chamfered 0.8mm
segment ~, insulation
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Check the spline teeth for wear or damage, and

replace the armature as necessary.

Check the bearings for signs of roughness or

dryness. Lubricate or replace as necessatry. <]
N

: \
N\
N
N
SM463-208
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Field Coil

Inspect the field coil for an open circuit with a
continuity tester. Replace the motor housing if there
is no continuity between the two brushes.

Inspect the field coils for short to ground with a
continuity tester. If any continuity is noted between
the brush and motor housing, locate the fault in the
insulation, and repair or replace the motor housing as
appropriate.

Check field poles and coils for tightness. Replace the
motor housing if loose or improperly seated coils are
detected.

SM463-209

227

SM463-210
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Brushes
Clean brushes and adjacent parts, removing carbon
particles by wiping with a clean cloth.

Check each brush for wear. Replace brushes if they
are worn to the service limit.

The positive brushes are welded to the field
windings. If the positive brushes must be replaced, it
will be necessary to replace the motor housing.

The negative brushes are welded to the brush plate.
If the negative brushes must be replaced, it will be
necessary to replace the brush holder assembly.

Standard Length Service Limit
15 mm 9 mm
(0.59”) (0.35")

Move each brush in the holder to be sure that it is
capable of sliding smoothly.

Check brush spring tension. Replace the brush
holder assembly if the tension is not within specified
limits.

Standard Tension Service Limit
2.7 - 3.6 kg 2.2 kg
(5.9 - 7.8 Ibs) (4.7 Ibs)

Check the brush holder assembly for short to ground.
Touch one probe of a continuity tester to the plate and
the other to each of the insulated holders. Replace
the brush holder assembly if any continuity is noted.
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Overrunning Clutch

While holding the clutch housing, rotate the pinion.
The pinion should rotate smoothly in one direction
(not necessarily easily), but should not rotate in the
opposite direction. If the clutch does not function
propetly, replace it.

Reduction Gears
Inspect the pinion gear, 1, the idler gear, 2, and the
overrunning clutch gear for wear or damage.

Inspect the idler gear bearing rollers and retainer, 3.

Replace any parts found worn or damaged.
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Electric Solenoid
The following tests should be performed with the
motor removed from the starter assembly.

Each test should not last more than 3 - 5 seconds to
avoid overheating the solenoid.

Tests should be performed with a fully charged
12 volt battery.

Pull-in Test

Connect a lead from the positive battery post to the
spade terminal, 1, (starter switch wire) on the
solenoid. Connect a lead from the battery negative
post to the solenoid housing, 2.

Touch a second negative lead to the heavy solenoid
terminal leading to the field coil, 3. This completes the
circuit through both the pull-in and hold-in coil
windings. The pinion should jump forward.

Remove the negative lead from the field coil terminal,
3. The pinion should stay extended, held by the
hold-in coil.

Remove the positive lead from the spade terminal.
The pinion should retract immediately.

If the solenoid fails to perform as described, replace
it.
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REASSEMBLY

Reassemble the starter in the reverse order of
disassembly. Observe the following cautions and
procedures.

1. Lubricate the following components with a light
coating of White Lithium Grease (Part Number
RL 666).

Idler gear retainer and rollers.
Overrunning clutch.

Steel ball and return spring.
Armature bearings.
Reduction gears.

2. Install the return spring into the electric solenoid
and the steel ball into the center of the
overrunning clutch. The ball should be held in
place by the coating of grease.

3. Install the idler gear bearing rollers and retainer.
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4. Install the overrunning clutch assembly part way
into the housing. Mesh the idler gear with the
driven gear, then fully install both pieces
together.

SM463-221
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5. Position the pinion gear, 1,over the armature hole
shaft then install the drive end frame, 2. Install the
retaining screws and torqueto 7-12N-m (5-9
ft. Ibs.).

SM463-222

6. Install the armature into the motor housing.
Gently tap the armature into place with a soft
hammer to seat the rear bearing.
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7. Install the brush plate onto the motor housing.
Install the insulated brushes into the holder.
Ensure the insulated brush leads are not
grounded. Avoid getting oil or grease on the
brushes or commutator.

SM463-224
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8. Install the motor into the drive housing observing
the scribe marks. Install the retaining bolts and
torque to 7 - 12 N-m (5 - 9 ft. Ibs.).

SM463-225
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9. Reconnect the lead wire from the electric
solenoid.
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Performance Test
After reassembly, a no-load test should be
conducted.

Clamp the starter securely in a vise. Connect a heavy
wire (jumper cable) from a 12 volt battery positive
terminal, through a suitable ammeter, to the battery
cable post of the starter, 1. Connect a second cable
from the battery negative post to the starter case or
vise. Connect a jumper wire from the positive cable
to the spade terminal on the solenoid, 2.

The pinion gear should jump forward and the starter
turn smoothly. Current draw should not exceed 130
amps.

STARTER REINSTALLATION

1. Attach the starter to the bellhousing and tighten
the hardware, 1. When installing the starter into
the bellhousing, make sure it is properly seated
before installing and tightening the hardware.

2. Reconnect the wires to the proper terminals, 2,
on the starter solenoid and starter.

3. Reconnect the negative (-) battery cable.

4. Reinstall and close any shields removed.
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MISCELLANEOUS ENGINE COMPONENTS

GLOW PLUG

Sheathed type glow plugs are used to improve cold
engine starting. The glow plugs draw 6.9 amps at
10.5 volts.

1. Heat wire

Sheath

Insulation

Body

Nut

Magnesium oxide powder

Insulating bushing

© N o g A~ D

Center electrode

Description and Operation

A coiled, thin resistance wire is placed in the sintered
magnesium oxide powder enclosed by a stainless
steal sheath. One end of the wire is welded to the
sheath end and the other end to the center electrode.
When the key switch is placed in the “pre-heat”
position current flows to the center electrode and
through the resistance wire heating the air in the
combustion chamber.

GLOW PLUG TROUBLESHOOTING

Open Circuit

The glow plug system operates even if a glow plug is
disconnected or if it open-circuits internally because
the glow plugs are connected in parallel. An open
circuit in one glow plug will result in a greatly
extended heating cycle.

Remove the wiring connector and check the
continuity of the glow plug terminal to body ground.
The resistance should be 35 ohms. A higher reading
indicates an open circuit in the glow plug and the plug
must be replaced.

6
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Short Circuit

Glow plugs seldom short-circuit internally. If,
however, the glow plug should short, the external
wiring will be damaged at start-up.

Remove the wiring connector and check the
continuity of the glow plug terminal to body ground.
The resistance should be 0.7 Q + 0.16 Q. A reading
of 0 Q indicates a short circuit in the glow plug and the
plug must be replaced.

OIL PRESSURE SWITCH

The oil pressure switch is a normally closed switch
completing a circuit to ground signaling the EIC to
generate a low engine oil pressure warning signal.
The pressure switch operates in a range of 0.2 - 0.4
kg/cm?2 (2.8 - 5.7 PSI). At engine start up, when oil
pressure rises sufficiently, the switch opens, turning
out the low pressure signal.

FUEL SHUT-OFF SOLENOID

The fuel shut off solenoid is a normally extended
solenoid. In this state the plunger rests against the
injection pump rack, holding it in the shut-off position.
Applying current to the terminal causes the plunger
to withdraw into the solenoid body allowing the fuel
control rack to move to the operating position.

The solenoid may be bench tested by applying
positive battery voltage to the terminal and grounding
the solenoid body. The plunger should retract.
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