SECTION 5 - BASIC HYDRAULICINFORMATION & HYDRAULIC SCHEMATICS

5.7  FUNCTION PUMP

Removal

1. Place machine on level surface and allow the engine and
system fluids to cool.

2. Properly relieve any pressure in hydraulic system.

3. Tag and disconnect the hydraulic lines and fittings from
the function pump. Use a suitable container to retain
any residual hydraulic fluid. Immediately cap lines and
ports.

NOTE: The function pump weighs approximately 35 Ibs. (16 kg).

4. Use a suitable device to support the function pump.

5. Remove two bolts and washers attaching the function
pump to the drive pump. Remove function pump from
the machine as shown.

6. Remove and discard o-ring, if applicable.

7. Place function pump in the clean work area.
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Installation

NOTE:

1.
2,
3.
NOTE:

The function pump weighs approximately 35 Ibs. (16 kg).

Use a suitable device to support the function pump.
If applicable, install the o-ring on to the function pump.
Align and install the function pump to the drive pump.

Make sure that the pump shaft is properly aligned.

A CAUTION

INCORRECT SHAFT ALIGNMENT MAY RESULT IN DAMAGE TO DRIVE SHAFT,
BEARINGS, OR SEAL WHICH CAN CAUSE EXTERNAL OIL LEAKAGE.

4.

Secure function pump with two bolts and washers as
shown. Apply JLG Threadlocker P/N 0100011 to the
bolts before installation. Torque bolts to 85 ft. lbs.

Remove tag and reconnect the hydraulic lines to the
function pump.

Reconnect the battery power and make sure for proper
working of the function pump.
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Table 5-33. Symbols Used

Symbol Meaning Symbol Meaning
Non-reusablepart,useanew | | = Inspect forwearordamage
|

part

Option - either part may exist

Note correct orientation

Internal hex head

Torque specification

0-ringboss port

Pull out with tool - press fit

Lubricate with hydraulic
fluid

Coversplineswith installa-
tionsleeve

Ul b|@l|cl|le]

Apply grease /petroleum
jelly

Gl (@] [w]]d

Pressure measurement/
gauge location or specifica-
tion

Thesymbolsabove can befoundinthe pumpillustrations. Thelegend aboveis provided to

define each symbol and explain its purpose.

)

oy 1]

Inlet port S
Case drain port L2 SAE J1926/1,1.875-12

SAE J1926/10.875-14

System gauge port M2
SAE J1926/10.4375-20

Case drain port L1
SAE J1926/10.875-14

Outlet port B
SAE J1926/1,1.3125-12

Figure 5-149. Gauge Port Locations

Table 5-34. Gauge and Port information

Port Purpose Range of Pump Fitting
M2 System pressure 0-5000 psi[0-300 bar] 7/16-200-ringfitting
M4 Servo pressure 0-5000 psi [0-300 bar] 7/16-200-ring fitting
L1,L2 (asepressure 0-100psi[0-10bar] 7/8-140-ringfitting
X1 Load Sensesignal 0-5000 psi[0-300 bar] 7/16-200-ring fitting (tee into Load Sense signal line)
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SECTION 5 - BASIC HYDRAULICINFORMATION & HYDRAULIC SCHEMATICS

Initial Start-up Procedures

Follow this procedure when starting-up a new pump or when
the pump has been removed.

1.

Install the pump on the engine. Ensure the pump shaft is
properly aligned.

A CAUTION

INCORRECT SHAFT ALIGNMENT MAY RESULT IN DAMAGE TO DRIVE SHAFT,
BEARINGS, OR SEAL WHICH CAN CAUSE EXTERNAL OIL LEAKAGE.

2,

4.
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Fill the main pump housing with clean hydraulic fluid.
Pour filtered oil directly into the main most case drain
port.

Fill the inlet line leading from the pump to the reservoir.
Check the inlet line for properly tightened fittings and
be certain it is free of restrictions and air leaks.

To ensure the pump stays filled with oil, install the case
drain line in the main most case drain port.

Install a gauge at port M2 to monitor system pressure
during start up.

10.

While watching the pressure gauge installed at M2, jog
the engine or run at the lowest possible speed until sys-
tem pressure builds to normal levels (minimum 160 psi
[11 bar]). Once system pressure is established, increase
to full operating speed. If system pressure is not main-
tained, shutdown the engine, determine cause, and take
corrective action. Refer to Troubleshooting.

Operate the hydraulic system for at least fifteen minutes
under light load conditions.

Check and adjust control settings as necessary after
installation. Refer to Adjustments.

Shut down the engine and remove the pressure gauge.
Replace plug at port M2.

Check the fluid level in the reservoir; add clean filtered
fluid if necessary. The pump is now ready for operation.
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Troubleshooting

Table 5-35. Excessive Noise and/ or Vibration

Item

Description

Action

Checkfluid levelin reservoir.

Insufficient hydraulicfluid will cause cavitation.

Fillthe reservoirto proper level.

Checkforairin system.

Airinsystem will cause noisy, erratic control.

Purgeairand tightenfittings. Checkinlet for leaks.

Check pumpinlet pressure /vacuum.

Improper inlet conditions will cause erratic behavior and
low output flow.

Correct pump inlet pressure /vacuum conditions. Refer to
Hydraulicparameters.

Inspect shaft couplings.

A loose or incorrect shaft coupling will cause excessive
noise and/or vibration.

Repairor replace coupling and ensure that correct coupling
isheing used.

Checkshaftalignment.

Misaligned shafts will create excessive noise and/or vibra-
tion.

Correct shaft misalignment.

Hydraulicfluid viscosity above acceptable limits.

Hydraulic fluid viscosity above acceptable limits or low
fluid temperature will not allow the pump to fill or control

tooperate properly.

Allow system to warm up before operation or use fluid with
the appropriate viscosity grade for expected operating
temperatures.

Table 5-36. Actuator Response Is Sluggish

Item

Description

Action

Check external system reliefvalve setting.

Low external relief valve setting will slow down system.

Adjust external relief valve setting per manufacturer’s rec-
ommendations. External relief setting must be above Pres-
sure Compensator setting for proper operation.

Check Pressure Compensator and LS control setting.

Low Pressure Compensator setting will prevent the pump
from achieving full stroke. Low Load Sense setting will
limit output flow.

Adjust Pressure Compensator and Load Sense setting.
Referto Adjustments.

Check Load Sense control signal pressures.

Incorrect Load Sense signal will not allow pump to operate
correctly.

Inspect system, ensure that proper Load Sense signal is
transmitted to the pump.

Internal system leaks.

Worn internal parts will not allow the pump to operate
properly.

Referto Authorized Service Center for repairs as required.

Hydraulicfluid viscosity above acceptable limits.

Hydraulic fluid viscosity above acceptable limits or low
fluid temperature will not allow the pump to fill or control
tooperate properly.

Allow system to warm up before operation or use fluid with
the appropriate viscosity grade for expected operating
temperatures.

Check external system valving.

Malfunctioning valving may not allow system to respond
properly.

Repair orreplace system valving as required.

Check pump case pressure.

High case pressure will cause the system to be sluggish.

Correct case drain line restrictions.

Check pumpinlet pressure /vacuum.

Highinlet vacuumwill cause low output flow.

Correctinlet pressure conditions.
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Table 5-37. System Operating Hot

Item

Description

Action

Checkfluid level in reservoir.

Insufficient volume of hydraulic fluid will not meet cooling
demands of system.

Fillreservoir to proper level. Verify proper size of reservoir.

Inspect heat exchanger. Check air flow and input air tem-
perature for the heat exchanger.

Insufficient air flow, high input air temperature, or under-
sized heat exchanger will not meet cooling demands of the
system.

Clean, repair, or replace heat exchanger as required. Verify
propersize of heat exchanger.

Check external system reliefvalve setting.

Fluid passing through reliefvalve adds heat to system.

Adjust external system relief valve setting per manufac-
turer's recommendations. External relief valve setting
must be above Pressure Compensator setting for proper
operation.

Check pumpinlet pressure / vacuum.

Highinletvacuumadds heat to system.

Correctinlet pressure /vacuum conditions.

Table 5-38. Low Pump Output Flow

Item

Description

Action

Check fluid levelinreservoir.

Insufficient hydraulic fluid will limit output flowand cause
internal damage to pump.

Fillthe reservoir to proper level.

Hydraulicfluid viscosity above acceptable limits.

Fluid viscosity above acceptable limits or low fluid temper-
ature will not allow the pump to fill or control to operate

properly.

Allow system to warm up before operation or use fluid with
the appropriate viscosity grade for expected operating
temperatures.

Check external system reliefvalve setting.

External relief valve set below Pressure Compensator set-
ting will cause low output flow.

Adjust external relief valve per manufacturer’s recommen-
dation. External reliefvalve setting must be above Pressure
Compensator setting for proper operation.

Check Pressure Compensator and Load Sense control set-
ting.

Low Pressure Compensator setting will prevent the pump
from achieving full stroke. Low Load Sense setting will
limitoutput flow.

Adjust Pressure Compensator and Load Sense setting.
Referto Adjustments.

Check pumpinlet pressure /vacuum.

Highinletvacuumwill cause low output flow.

Correctinlet pressure conditions.

Checkinputspeed.

Lowinputspeeds decrease flow.

Adjustinput speed.

Check pumprotation.

Incorrect rotational configuration will cause low flow.

Use pump with appropriate rotational configuration.
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Table 5-39. Pressure or Flow Instability

Item

Description

Action

Checkforairin system.

Airinsystem will cause erratic operation.

Activate Pressure Compensator, allowing system to bleed
air. Check inlet line for leaks and eliminate source of air
ingression.

Check control spools.

Sticking control spools will cause erratic operation.

Inspect spools for free movement in bore. Clean or replace
asneeded.

CheckLoad Sense setting.

Low Load Sense setting may cause
instability.

Adjust Load Sense setting to proper level. See Adjust-
ments.

Check Load Sense signal line.

Blocked Load Sense signal line will interfere with proper
Load Sense operation.

Removeblockage.

Check external relief valve and Pressure Compensator set-
ting.

Insufficient pressure differential between Pressure Com-
pensator Pressure
Compensator setting and external reliefvalve.

Adjust external relief valve or Pressure Compensator con-
trol settings to appropriate level. Relief valve setting must
be above Pressure Compensator setting for proper opera-
tion.

Check external reliefvalve.

Chattering external relief valve may cause unstable feed-
backto pump control.

Adjust orreplace reliefvalve.

Table 5-40. System Pressure Not Reaching Pressure Compensator Setting

Item

Description

Action

Check Pressure Compensator control setting.

System pressure will not rise above Pressure Compensator
setting.

Adjust Pressure Compensator to appropriate setting.

Checkexternal reliefvalve.

External relief valve setting below Pressure Compensator
setting will prevent pressure compensation.

Adjust external relief valve per manufacturer’s recommen-
dations. External relief valve must be set above Pressure
Compensator setting for proper operation.

Inspect Pressure Compensator control spring.

Broken, damaged, or missing spring will cause erratic
operation.

Replace springasrequired.

Inspect Pressure Compensator spool for wear.

Wearof the Pressure Compensator spool will cause internal
leakagein the control.

Replace the spool asrequired.

Inspect Pressure Compensator spool for proper orienta-
tion.

Improper orientation will resultin poor operation.

Correct orientation of spool.

Check Pressure Compensator control for contamination.

Contamination may interfere with movement of the Pres-
sure Compensator Spool.

Clean Pressure Compensator control components, take
appropriateactionto eliminate contamination.
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Table 5-41. High Inlet Vacuum

Item

Description

Action

A CAUTION

HIGH INLET VACUUM CAUSES CAVITATION WHICH CAN
DAMAGE INTERNAL PUMP COMPONENTS.

Check fluid temperature.

Low temperature increases viscosity. High fluid viscosity
causes highinletvacuum.

Allow system to warm up before operation.

Inspectinletscreen.

Blocked or restricted inlet screen will cause highinlet vac-
uum.

Cleanscreen/remove blockage:

Checkinlet piping.

Too many fittings, bends, or long piping will cause high
inletvacuum.

Eliminate fittingstomake path more direct.

Hydraulic fluid viscosity above acceptable limits.

High fluid viscosity causes highinlet vacuum.

Select fluid with appropriate viscosity for expected operat-
ingtemperature.
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Shaft Seal Replacement

@
\N
ot

Figure 5-150. Shaft Seal and Retaining Ring

A lip type shaft seal is used in the pump and can be replaced
without major disassembly of the unit. Replacement of the
shaft seal requires removal of the pump from the machine.

REMOVAL

1. Using the appropriate snap-ring pliers, remove the
retaining ring (K010) from the housing.

2. Remove the shaft seal (K020) from the bore in the pump
housing and discard. Avoid damaging the pump hous-
ing or shaft. Puncture the face of the seal with a packing
hook, or use a slide-hammer type puller to remove the
seal.

INSTALLATION

1. Inspect the pump housing and new seal for damage.
Inspect the sealing area on the shaft for rust, wear, or
contamination. Polish the sealing area on the shaft if
necessary.

2. Lubricate the lip of the new shaft seal with clean hydrau-

lic fluid. Place a protective sleeve over the shaft end to
prevent damage to the seal during installation.

A CAUTION

PREMATURE BEARING FAILURE CAN RESULT IF THE SHAFT SEAL CONTACTS
THE SHAFT BEARING. PRESS THE SEAL INTO THE HOUSING ONLY FAR ENOUGH
TO CLEAR THE RETAINING RING GROOVE.

3.

Keeping the seal perpendicular to the shaft, press the
new seal into the housing just far enough to clear the
retaining ring groove. Install seal with the cupped side
toward the shaft bearing. Do not damage the seal dur-
ing installation.

Using the appropriate snap ring pliers, install the seal
retaining ring.

Remove the installation sleeve.
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Figure 5-151. Control Assembly
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DISASSEMBLY

1.

Remove the four screws (C300) holding the control hou-
sing onto the end cap.

2. Remove the control and discard the three interface o-
rings (C200).

3. Remove the Pressure Compensator set screw (C102),
Pressure Compensator adjustment screw (C138), o-ring
(C136), springs (C135, C134), and seat (C133). Discard
the o-ring.

4. Remove the plug (C103), o-ring (C103A),and Pressure
Compensator spool (C132) from the control housing;
discard the o-ring. Note orientation of the spool for reas-
sembly.

5. Remove the plug (C107) and o-ring (C107A); discard the
o-ring.

NOTE: For Pressure Compensator only controls, skip steps 6 and 7.

6. Remove the Load Sense set screw (C102), Load Sense
adjustment screw (C118), o-ring (C116), backup rings
(C117), springs (C114, C115), and seat (C113); discard the
o-ring.

7. Remove the plug (C106), o-ring (C106A), and Load Sense
spool (C112) from the control housing; discard the o-
ring. Note orientation of the spool for reassembly.

INSPECTION

1. Inspect the adjustment screws for wear at the tips and
where they contact the springs; replace as necessary.

2. Inspect the springs and spring guides for wear or dam-
age; replace as necessary.

3. Carefully inspect the spools. Ensure the sealing lands are
free of nicks and scratches. Check the ends that contact
the spring guides for wear. Replace spools as necessary.

4. Inspect the control housing for damage. Check the
spool bores for excessive wear.

5. Clean all parts and lubricate spools, springs, guides and
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new o-rings with clean hydraulic fluid.

REASSEMBLY

1.

NOTE:

Install the Pressure Compensator spool, spherical end
first, into the Pressure Compensator bore. The Pressure
Compensator spool is the shorter of the two. Using a
new o-ring, install the plug (C103). Torque to 8-10 ft.lb.
[11-14 Nm].

Place the two Pressure Compensator springs onto the
spring guide and install into the Pressure Compensator
bore. Place a new o-ring onto the Pressure Compensator
adjustment screw and thread it into the Pressure Com-
pensator bore until flush, then make another full turn.
Install and torque the set screw to 6-8 ft.lb. [7-11 Nm].

For Pressure Compensator only controls, skip steps 15 and
16.

Install the Load Sense spool, spherical end first, into the
Load Sense bore. The Load Sense spool is the longer of
the two. Using a new o-ring, install the plug (C106).
Torque to 8-10 ft.lb. [11-14 Nm].

Place the two Load Sense springs onto the spring guide
and install into the Load Sense bore. Place a new o-ring
and backup rings onto the Load Sense adjustment sc-
rew.and thread it into the Load Sense bore until flush,
then make another full turn. Install and torque the set
screw to 6-8 ft.lb. [7-11 Nm].

Using a new o-ring, install the plug (C107). Torque to 8-
10 ft.lb. [11-14 Nm].

Using petroleum jelly to retain them, install the three
interface o-rings (C200) in the recesses on the control
housing.

Install the control assembly onto the endcap using the
four screws (C300). Torque to 11-13 ft.lb. [15-18 Nml].
Torque screws in a criss-cross pattern and re-torque the
first screw to ensure proper torque retention.
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Plug and Fitting Sizes and Torques

If any plugs or fittings are removed from the unit during ser-
vice, install and torque as indicated here. This drawing is a

composite. Your configuration may differ but the appropriate
wrench size and torque can be found here.

K045
7/8 in
3/8 in
54-136 Nem %
[40-100 Ibfef] @\\ J
\/
J080/J081/J082————————
M18 M14
8mm 6mm
41-95 Nem 27-35 Nem
[30-70 Ibf-f]  [20-26 Ibfef]

3

J041/J043/J044/J046

M14 9/16 in
6mm 1/4 in

27-35 Nom [£] 34-68 N'm
[20-26 Ibfeft]  [25-50 Ibfeft]

K040
7/8 in
J040 = _
., 3/8in
(M14) 54-136 Nem
6mm [40-100 Ibf-ft]
2| 27-35 Nem
[20-26 Ibfeft]

Figure 5-152. Plug Locations, Sizes, and Torques
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5.8 DRIVEPUMP

Removal

NOTE:

NOTE:

Remove the function pump from the machine first, refer
Section 5.7, Function Pump.

Tag and disconnect the hydraulic lines and fittings from
the drive pump. Use a suitable container to retain any
residual hydraulic fluid. Immediately cap lines and ports.

The drive pump weighs approximately 62 Ibs. (28 kg).

Use a suitable device to support the drive pump.

Remove two bolts and washers attaching the drive
pump to the engine assembly. Remove drive pump from
the machine as shown.

4.
5.
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Remove and discard o-ring from the drive pump groove.

Place drive pump in the clean work area.

Installation

NOTE:

1.
2,
3.
NOTE:

The drive pump weighs approximately 62 [bs. (28 kg).

Use a suitable device to support the drive pump.
Install the new o-ring in to the drive pump groove.
Align and install the drive pump to the engine assembly.

Make sure that the pump shaft is properly aligned.

A CAUTION

INCORRECT SHAFT ALIGNMENT MAY RESULT IN DAMAGE TO DRIVE SHAFT,
BEARINGS, OR SEAL WHICH CAN CAUSE EXTERNAL OIL LEAKAGE.

Secure drive pump with two bolts and washers as
shown.

Apply JLG Threadlocker P/N 0100011 to the bolts before
installation.

Torque bolt to 46-56 ft.lbs. (62-76 Nm)

6.

Remove tag and reconnect the hydraulic lines and fit-
tings to the drive pump.
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Servo Controlled Piston Pump

DISASSEMBLY

The following instructions apply to a single servo controlled
piston pump with or without a gerotor charge pump. A tan-
dem pump assembly should be separated into individual
pumps before disassembly.

1.

NOTE:

Position the pump into a protected jaw vise, clamping
onto the outer portion of the flange, with the Capscrews
up. Mark the relationship of the working ports (for
assembly identification) to the servo control assembly
with a scribe. Remove the four Capscrews retaining end-
cover.

Lift the charge pump adapter assembly straight up off
endcover, shaft and gerotor. Gerotor may stay in adapter
or on endcover.

Remove o-ring from charge pump adapter.

Remove outer gerotor ring from either the charge pump
adapter or the inner gerotor ring.

Refer to “Charge Pump Adapter Assembly” for disassembly
and inspection of charge pump adapter assembly.

Remove the inner gerotor ring and key from drive shaft
or inner gerotor ring and coupler assembly from shaft.

Lift endcover straight up off shaft and housing. Remove
valve plate from endcover or from rotating kit assembly,
still in housing.

From endcover, remove bypass valve or plug, and relief
valve assemblies. Note: Mark the relief valve in relation-
ship to the cavity it was removed, for reassembly pur-
poses.
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Endcover Inspection

+ Check the bearing (press fit) in endcover. If needles remain
in cage, move freely, and setting is at the dimension shown
in Figure 5-153. removal not required.

+ Checkroll pin in endcover. If tight and set to the dimension
shown in Figure 5-153. removal not required.

l Numbered End
229 mm 4.39 mm
(0.09 in.) (0.173in))
/ 1

NOTE:

NOTE:

Figure 5-153. Endcover Inspection

Remove housing gasket from housing or endcover.

With pump still in vise, remove the six Capscrews retain-
ing the manual servo control assembly. Remove the
control assembly and control housing gasket from the
housing. Remove orifice plates, noting location for reas-
sembly. Remove nut and lock washer from control arm,
remove arm. Note position of control arm for reassem-
bly.

Refer to “Manual Servo Control Basic Assembly” for disas-
sembly and Inspection of control assembly.

To remove rotating kit assembly from housing, first
remove pump from vise holding the rotating kit assem-
bly in position. Lower pump so that the shaft end (flange
end) is up. Set the rear of housing onto table with hous-
ing flat and rotating kit assembly at rest on table. (Hole
in table, for protruding shaft, is required.) Lift and
remove the housing and shaft from rotating kit assem-
bly, and swashplate.

Remove swash plate from rotating kit assembly and
servo piston follower from swashplate.

Refer to “Rotating Kit Assembly” for disassembly and
Inspection of rotating kit.
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Swashplate Inspection

« The finish on the piston shoe surfaces of the swash plate
should show no signs of scoring.

« Inspect swashplate bushing surface for wear and surface
for coating transfer from bushing.

1. To remove servo piston assembly from housing, start
with the four each Capscrews and washers retaining
each cover plate.

2. In removing the cover plate from the servo piston bolt,
remove jam nut, washer, and seal washer. Hold the servo
piston bolt with hex key and unscrew cover plate off of
bolt.

3. Remove servo piston assembly and seal sub-assemblies
(two sets) from housing.

NOTE: Disassembly of servo piston assembly is not required.

4. Remove retaining ring from the front of housing. Press
the shaft, shaft seal or spacer, and washer from housing.
Remove retaining ring, thrust washer, thrust bearing,
second thrust washer, and second retaining ring from
shaft.

Housing Inspection

+ Check the bearing (press fit) in housing. If needles remain
in cage, move freely, and setting at the dimension shown in
Figure 5-154., removal not required.

Flange End of Housing
Numbered End /
PR /
lI \L ll
1.78 mm
(0.07 in.) —$

N 9

!

Figure 5-154. Housing Inspection

1. To remove cradle sub-assembly, remove the two Cap-
screws retaining cradle inside housing. Removing cradle
subassembly from housing.

2. Remove button head Capscrews (2 Qty.) to remove
bushing from cradle.
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Bushing Inspection

« Inspect bushing for contamination embedment within
coating of bushing surface coming in contact with swash-
plate.

1. Remove all plugs from housing.

2. Discard the shaft seal, gaskets, and o-rings from all
assemblies. Replace with new seals upon reassembly.

ASSEMBLY

1. All parts should be cleaned and critical moving parts
lubricated before reassembly.

2. |If necessary, press new bearing in housing to dimension
shown in Figure 5-154. with the numbered end of bear-
ing outward.

3. Install the two new seal sub-assemblies into the servo
piston cavity of housing.

4. Screw the cover plate onto the servo piston assembly.
Install new cover plate gasket in place on housing.
Install servo piston assembly and cover plate into servo
piston bore in right side of housing (as shown in Figure
5-155. Retain cover plate with four each washers and
Capscrews. Torque Capscrews 40 to 48 in.lbs (4.5 to 5.4
Nm). To obtain neutral, centering the servo piston
assembly is required. Measure in from the left side and
set servo piston 0.5 in. (12.7 mm) from surface of hous-
ing servo bore as shown in Figure 5-155.

NOTE: Re-adjustment may be required for neutral at unit start-up.

12.7 mm
™ = (0.5in.)

—

Left Side

Right Side
Front Flange- Drive shaft End of pum

Adjust to centre piston —

<

Install servo piston
in this direction.

Figure 5-155. Servo Piston Installation

5. Install new seal washer, washer, and jam nut to servo
piston bolt. Holding servo piston bolt with hex key
wrench Torque jam nut (150 to 160 in.Ibs) 17 to 18 Nm.
Check the centering of servo piston assembly. Install
new cover plate gasket and cover plate to left side of
servo piston and retain with four each washers and #10-
24 Capscrews. Torque Capscrews 40 to 48 in.lbs (4.5 to
5.4 Nm).
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10.

NOTE:

11.

12.

13.

14.

15.

16.

17.

To assemble cradle sub-assembly, install bushing onto
cradle retaining with button head Capscrews. Torque
button head Capscrew 14 to 16 in.Ibs (1.6 to 1.8 Nm).

Place cradle sub-assembly into housing making sure
cradle is completely seated into housing. Retain cradle
sub-assembly with two Capscrews. Torque Capscrews 20
to 24 ft.lbs (27 to 33 Nm).

To install shaft, place exterior retaining ring, thrust race,
thrust bearing, second thrust race, and second retaining
ring onto shaft. Position washer and shaft seal or spacer
onto shaft.

Install shaft assembly into front of housing for units with
spacer, retain with interior retaining ring and go on to
step 10. For units with shaft seal. seat seal into position
with seal driver and retain with interior retaining ring.

Install servo piston follower onto swashplate dowel pin.
Install swashplate carefully onto bushing (coat bushing
surface with hydraulic oil), aligning servo piston follower
with slot in servo piston assembly.

Refer to “Rotating Kit Assembly” for reassembly of rotating
kit assembly.

To install rotating kit assembly, leave housing and shaft
in the horizontal position. Holding swashplate into posi-
tion with screw driver thru controller linkage passage-
way at the top of housing. place rotating kit assembly
over shaft and into housing until pistons are in against
swashplate. Make sure all parts are in-housing com-
pletely and properly positioned. Return the pump to the
vise with open end of housing up. clamping housing on
the outer portion of the flange.

Install gasket on to housing.

If necessary, press new bearing and roll pin in endcover
to dimension shown in figure 1-3. Bearing installed with
the numbered end outward. Roll pin installed with split
oriented away from bearing.

Install new o-ring on relief valves. Install relief valve in its
original cavity in endcover that it was removed. Torque
100 to 110 ft.Ibs (136 to 149 Nm).

Install new o-ring on bypass valve or plug. Install bypass
valve or plug into endcover. Note: Make sure paddle of
bypass valve is perpendicular to relief valve axis prior to
installing or damage could result.

Apply a small amount of petroleum jelly to the steel side
of valve plate to hold in place for installation. Aligning
the index pin, place the valve plate in position onto the
endcover, with steel side against endcover.

Install endcover assembly onto housing assembly. Make
sure ports are positioned correctly, valve plate and gas-
ket stay in place.
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18.

NOTE:

19.

20.

NOTE:

21.

22,

23.

24,

25.

Install key and inner ring gerotor onto shaft or coupler
assembly. Lubricate inner ring gerotor.

Refer to “Charge Pump Adapter Assembly” for assembly of
charge relief valve in adapter plate.

Insta Il o-ring and outer ring gerotor onto adapter plate.
Lubricate both a-ring and outer ring to hold in position
during assembly of adapter plate. Install adapter plate
onto endcover. Make sure o-ring and gerotor ring stay in
place.

Retain endcover and adapter plate (when used) with
four Capscrews, Torque 27 to 31 ft.Ibs (37 to 42 Nm).

Refer to “Manual Servo Control Basic Assembly” for reas-
sembly of manual servo control assembly.

Install control-housing gasket onto housing. Install ori-
fices into control assembly and retain in position with
petroleum jelly. Position the feedback link at 90 degrees
from' control housing. Install manual servo control
assembly onto housing making sure feedback link
entered small groove in servo piston assembly.

Retain control assembly with six Capscrews, torque 40 to
48 in.lbs (4.5 to 5.4 Nm).

Install control arm onto control assembly input arm.
Retain with lock washer and nut, torque 4 to 6 ft.Ibs (5 to
8 Nm).

Install new o-rings on all plugs. Install plugs into hous-
ing. Torque 3/4 in. plug 21 to 24 ft.bs (28 to 32 Nm).
Torque 1-1/4 in. plug 40 to 45 ft.lbs (54 to 61 Nm).

Refer to “Start-up Procedure”.
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Charge Pump Adapter Assembly ASSEMBLY

1. If necessary, press new bearing or bushing in adapter
assembly. The bearing to dimension shown in Figure 5-
156. with the numbered end of bearing outward and
closest to mounting flange. The bushing is to be pressed
flush to 0.254 mm [0.010 in.) recessed.

DISASSEMBLY

1. Remove plug, shims, spring, and poppet from adapter
assembly as shown in Figure 5-157.

Inspection 2. |Install poppet. spring, shims, new o-ring on plug, and
« Inspect the charge pump relief valve seat inside the charge plug into adapter assembly. Torque plug 30 to 27 ft.Ibs.
pump adapter. Check to insure that seat is smooth and free (40.7 t0 36.6 Nm).

of burrs or other defects.

« Inspect the charge pump relief valve spring.

+ Inspect the bearing or bushing inside the charge pump
adapter. The bearing needles must remain in the bearing
cage and bearing at dimension shown in Figure 5-156. The
bushing must have no excessive scoring.

+ Inspect the gerotor pocket inside the charge pump
adapter assembly. It should not be scored excessively.

Numbered End
7

- 3 r

(' {

% = |
82.41 mm
(0.095 in.)

!

Charge Pump
Suction Port

: Gerotor/ Pocket

Figure 5-156. bearing or bushing Inspection

1. Charge Pump Adapter 5. Spring
2. Bearing 6.  Shims
3. Bushing 7. 0-ring
4. Poppet 8. Plug

Figure 5-157. Charge Pump Adapter Assembly
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Manual Servo Control Basic Assembly

DISASSEMBLY

1. Remove wiper seal with screw driver. Remove set screw
retaining input shaft and remove input shaft from con-
trol housing.

2. Remove set screw from plug retaining valve spool and
remove plug.

3. Remove E-ring from pin retaining feedback link and
valve spool. Remove pin. feedback link. valve spool, and
bell crank from control housing.

4. Compress spring and remove E-ring. spring retainer.
spring. and second spring retainer from valve spool.

5. Remove o-rings from plug and input shaft. Clean all
parts and lubricate in prep for reassembly.

ASSEMBLY

1. Install spring retainer, spring. and second spring retainer
onto spool. Compress spring with retainer and retain
with E-ring onto valve spool.

2. Install valve spool into control housing making sure that

metering notches on valve spool can be seen in the
metering ports. Notches shown in Figure 5-158.

3. Position bell crank in housing. Slide feedback link into

position between clevis on valve spool. aligning holes,
and install dowel pin retaining with E-ring.

4. |Install new o-ring onto input shaft. Hold bell crank in

position with feedback link slot and align splined hole of
bell crank with input shaft cavity. Install input shaft into
control housing and bell crank.

5. JLG Threadlocker P/N 0100011 or equivalent to set

screw and install, retaining input shaft. Adjust set screw
until it bottoms out on input shaft and back out one-
quarter turn.

6. Install wiper seal on input shaft as shown in Figure 5-

158. Install hew o-ring onto plug. retaining valve spool,
and install plug. Adjust plug until there is no play in the
valve spool with input shaft held stationary. Lock in
place with set screw. Torque set screw 17 to 25 in.lbs (2
to 3 Nm).

/(— 5 6 5
@W)

Metering Notches

Wide Band Neutral Spool
Identification Mark

Metering Notches

Head pin removal not required
From bell crank.

1. Control Housing 6.  Spool Centering Spring
2. Plug 7. ValveSpool

3. 0-ring 8. SetScrew

4. RetainingRing 9. FeedbackLink

5. SpringRetainer

10.
1.
12.
13.

DowelPin 14. InputShaft
RetainingRing 15. 0-ring
Bell Crank 16. WiperSeal
SetScrew 17. HeadPin

Figure 5-158. Manual Servo Control Basic Assembly
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Manual Servo Control Assembly Options

DISASSEMBLY - DESTROKE VALVE ASSEMBLY
OPTION

1.

Remove the two Capscrews and lock washers from man-
ifold. Removing destroke valve assembly and two a-
rings.

Remove destroke valve from manifold in order to
remove o-rings and backup washers. Note: in order to
remove destroke valve the solenoid may need to be
removed from core first (not shown).

ASSEMBLY - DESTROKE VALVE ASSEMBLY OPTION

1.

Install new o-rings and backup washers onto destroke
valve.

Install destroke valve into manifold by hand until top o-
ring is met by manifold. Then wrench tighten to 25 ft.Ibs.
(34 Nm) max. Loosen Nut retaining coil to reposition if
necessary and re-torque 4 to 5 ft.Ibs. (5.4 to 7 Nm).

Lubricate the two o-rings and install onto manifold.
Install destroke valve assembly onto control assembly.
Retain with lock washers and Capscrews. Torque 2.2 to
2.6 ft.Ibs. (3 to 3.5 Nm).

Destroke Valve
Assembly Option

Neutral Lockout
Switch Option

Neutral Detent
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Option
1. 0-ring 6. 0-ring 10. Neutral Lockout Adapter 14. SetScrew
2. manifold 7. LockWasher 1. Ball 15. Neutral Lockout Switch
3. Destroke Valve 8. (Capscrew 12. 0-ring 16. BallPlunger
4. 0-ring 9. 0-ring 13. Pin 17. NutSeal
5. BackupWasher

Figure 5-159. Manual Servo Control Basic Assembly Option
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DISASSEMBLY - NEUTRAL LOCKOUT SWITCH
ASSEMBLY OPTION

1. Loosen set screw in adapter and remove neutral lockout
switch from adapter.

2. Remove neutral lockout adapter from control assembly.

3. Remove pin, ball. and a-rings from adapter.

ASSEMBLY - NEUTRAL LOCKOUT SWITCH ASSEMBLY
OPTION

1. Install new a-ring onto adapter and new o-ring onto pin.

2. |Install ball and pin into adapter. Lubricate with petro-
leum jelly to hold in place during installation.

3. |Install adapter into control assembly. Torque 44 to 53
ft.lbs. (60 to 70 Nm).

4. Apply Loctite #222 or equivalent to threads of switch
and install neutral lockout switch into adapter. The
adjustment procedures for the switch are as follows.

a. Install switch, while moving control arm back and
forth, until “detent” action is detected. Back out the
switch until the “detent” action is very slight.

b. Obtain a test light or use a multimeter. Attach the
leads from the test light to the switch or the wiring
connector.

¢. Move the control arm out of the detent position.
The test light will go on. Screw in the switch until
the light goes off. Mark this as position “A”. See Fig-
ure 5-160. Move the control arm to the detent posi-
tion and the test light should come back on.

d. Leaving the control arm in the detent position, the
light will remain on. Screw in the switch until the
light goes off. Mark this position"B".

e. Unscrew the switch one third of the distance
between "B" and "A". Install and tighten the hex
socket head set screw in one of the main quadrants
of the hex of the switch adapter. See Figure 5-160.
Torque set screw 2.3 to 2.8 in.Ibs (3.2 to 3.8 Nm).

5. Test the switch by moving the control arm to the detent
position, the light should be on. Move the control arm
out of detent, the light should go off.

6. Remove test light and put servo control assembly into
operation.
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DISASSEMBLY - NEUTRAL DETENT OPTION

1.

Loosen seal nut and remove ball plunger from control
housing.

ASSEMBLY- NEUTRAL DETENT OPTION

1. |Install ball plunger into control housing until contact
with bell crank detent is detected. After contact screw in
1/2 turn and retain with seal nut. Torque nut 10 to 22
ft.Ibs. (14 to 30 Nm).

Step4-c PA”
{ —
' ©
W;
S ————— T
” ”»
Step 4-d B
|
: ©
L
tH »
Step 4-e 2 .
-
| ©
| L
”A”

Figure 5-160. Neutral Lockout Switch Assembly
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Rotating Kit Assembly

DISASSEMBLY

Disassembly of rotating assembly is required for inspection
only.

1. Remove the nine piston assemblies, shoe retainer, and
shoe retainer pivot from cylinder barrel.

Inspection

- Examine the O.D. of the pistons for finish condition. They
should not show wear or deep scratches. Inspect the shoes
for a snug fit on the ball end of the pistons and a flat
smooth surface that comes in contact with the swashplate.
Do not lap piston shoes.

- Examine the shoe retainer for wear in the pivot area.

+ Examine the pivot to insure smoothness and no signs of
wear.

« Inspect the cylinder barrel surface that makes contact with
valve plate. This surface should be smooth and free of deep
scratches. Do not lap piston block.

+ The pistons should move freely in the cylinder barrel bore.
If they are sticky in the bore, examine the bore for scoring
or contamination.

2. To inspect pins and spring caution should be taken in
removing spring. The spring is highly compressed and
the retaining ring should not be removed without.com-
pressing the spring safely.

The following parts are required to disassemble the cylinder

barrel:
2ea. 3/8in.1.D.x1-1/8in.0.D.flat washers
1ea. 3/8in.x3-1/4in.N.C. Capscrew,and
1ea. 3/8in.N.C.nut

To remove spring, place one of the flat washers over the 3/8 in.
x 3-1/4 in. Capscrew. Put Capscrew through the center of the
cylinder barrel and apply the second washer. Let washer rest
on the three pins and retain with nut. Turning nut and com-
pressing spring inside the barrel. Use a pair of retaining ring
pliers and remove the internal retaining ring. Remove nut,
bolt, and the two washers from barrel. Remove the washer,
spring, second washer, three pins, and pin keeper at the same
time.

ASSEMBLY

1. To reassemble the rotating kit assembly complete the
following: Compress the pin keeper and install in the
spline of the cylinder barrel. Insta Il the three pins with
head end to the inside of the barrel and position in the
special grooves of the cylinder barrel spline.

2. |Install the washer, spring, and second washer into the
cylinder barrel. Use the two 3/8 in. |. D. washers, nut, and
3/8 in. x 3-1/4 in. Capscrew to compress the spring and
retain with retaining ring. Remove the nut. Capscrew,
and the two washers.

3. Install the pivot onto the three pins, shoe retainer on the
pivot, and piston assemblies thru the shoe retainer and
into cylinder barrel. resting on shoe retainer.

G‘Z/ @

Retainer
CylinderBarrel

1. Pistonassemblies 4,
2. ShoeRetainer 5.
3. ShoeRetainerPivot

6.
7.

Pins 8.
Washer 9.

Spring
RetainingRing

Figure 5-161. Rotating Kit Assembly
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Fault- |ogic Trouble Shooting RECOMMENDED GAUGE LOCATIONS
Gauges Recommended
Match the transmission symptoms with the problem state-
ments and follow the action steps shown in the box diagrams.
This will give expedient aid in correcting minor problems elim- System pressure gauge: 10,000 PSI (700 bar)
inating unnecessary machine down time.

Inlet vacuum gauge: 30 PSl to 14.8 PSI (2 bar to 1 bar)

Charge pressure gauge: 0 to 600 PSI (0 to 50 bar)
Following the fault - logic diagrams are diagram action com-
ments of the action steps shown in the diagrams. Where appli-
cable, the comment number of the statement appears in the
action block of the diagrams.

Case pressure gauge: 0 to 300 PSI (0 to 25 bar)

Charge Pump Suction Port
Tee in line to check Inlet Vaccum

Pressure Ports
Tee in line to check System

/ Pressure

Auxilliary Port
Check Charge Pressure

Drain Port
Tee in line to check Case
Pressure

Figure 5-162. Gauge Locations
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Inspect
External
1 Control Linkage

Defective

or
Replace

Check
Oil Level in
Reservoir

5

Below Level

Fill to
Proper
Level

Inspect
Control Vaive

Defective

Repair

or
Replace

Inspect
Heat
Exchanger

Defective

Replace

inspect
Charge
Pump

Ok

14

Defective

Repair
or
Replace

\ Replace

/ Pump & Motor

Ok Inspect Motor

Defective

Repair
or
Replace

Symptom: Neutral Difficult or Impossible to Find

Inspect
Servo piston

Defective

Repair

or
Replace

Symptom: System Operating Hot

Inspect Heat
Exchanger
Bypass Valve

Defective

Repair
or
Replace

Screen or Filterg

Inspect
Inlet

Ok

Clogged

Replace

Ok

Inspect
Bypass Valve
(If used)

Defective

Replace

Ok

Inspect Charge
Relief Valve

Replace
Pump

Check
Charge
Pressure

Low

12

Defective

Repair
or
Replace

Check
System
Pressure

10

High

Reduce
System
Load
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Figure 5-163. Fault- logic Troubleshooting
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Symptom: Operates in One Direction Only

Inspect Inspect
External Ok System Ok Replace
1Control Linkage Rellef Valves Pump

Inspect
Control Valve

Defective Defective Defectlve
Repair Repair Repair
or or or
Replace Replace Replace

Symptom: System Response Sluggish

Check Inspect Inspect Inspect
Charge Ok Control Bypass Valve Servo '
Pressure Valve (If used) Piston
Defective Defectlve Defective
Ok
Repair Repair Repair
Low or or or
Replace Replace Replace
Replace Inspect
Pump & Motor Motor
Defective
X ¥
Inspect Inspect Inspect Repai
Charge Relief Inlet Charge OK e epair
Valve Screen or Filter Pump or
Replace
Defective Clogged Defectrve
Repair Repair
or Replace or
Replace Replace

Figure 5-164. Fault- logic Troubleshooting
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Check Check External Inspect Check
Qil Level in Ok Control Ok Bypass Valve Ok Charge
= Reservoir Linkage 8 (If used) Pressure
Below Level Defective Defective
¥ ok
Fill to Repair Repair
Proper or or Low
Level Replace Replace
2
/ Inspect Inspect I t Ch
Charge Ok Inlet ";Fe’ﬁ:f G
\ Pump ", Screen or F|Iter9 12
Defective Clogged Defective
Ok ;
Repair Repair
or Replace or
Replace Replace
Inspect Check
Replace Inspect
Ok Ok Control Ok System
Pump & Motor Motor Valve Pressure
13 11
Defective Defective High
Repair Repair Reduce
or or System
Replace Replace Load
Figure 5-165. Fault- logic Troubleshooting
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DIAGRAM ACTION STEP COMMENTS 10. Check System Pressure:

1. Inspect External Control Linkage for: a. See Figure 5-162. for location of pressure gauge

a. Misadjusted or disconnected

b. Binding, bent or broken

installation

b. Consult owner/operators manual for maximum sys-
tem relief valve settings

Inspect Control Valve for: 11. Check Charge Pressure:
a. Plugged control orifice(s) a. See Figure 5-162. for location of charge pressure
b. Damaged mounting gasket gauge installation
¢. Misadjusted, damaged or broken neutral return b. Consult c?wner/operaFors manual for maximum
spring charge relief valve settings
d. Broken control connector pin 12. Inspect Charge Relief Valve for:
e. Faulty destroke valve (if used) a. Improper charge relief pressure setting
f. Galled or stuck control spool b. Damaged or broken spring
g. Neutral detent or lockout switch misadjusted (if c. Poppet valve held off seat
used) 13. Inspect Motor for:
Inspect System Relief Valves for: a. Consult owner/operator manual for motor opera-
a. Improper pressure relief setting tion and trouble shooting
b. Damaged or broken spring 14. Inspect Charge Pump for:
c. Valve held off seat a. Broken or missing drive key
d. Damaged valve seat b. Damaged or missing o-ring
Inspect Servo Piston for: ¢. Excessive gerotor clearance
d. Galled or broken gerotor set

a. Misadjusted, damaged or broken neutral return
spring assembly

b. Galled or stuck servo piston

c¢. Damaged or missing o-ring and/or backup ring

System/Charge Relief Valve Pressure Settings

Inlet Vacuum 2.94PSI1(0.203 bar) max.
Check Oil Level in Reservoir: Case Pressure 25PSI (1.7 bar) maximum
a. Consult owner/operators- manual for the proper Charge Pressure 250t0300PSI(17.24t020.68 bar)

type fluid and level
Inspect Heat Exchanger for:

a. Obstructed air flow (air cooled)

b. Obstructed water flow (water cooled)
c. Improper plumbing (inlet to outlet)
d. Obstructed fluid flow

Inspect Heat Exchanger Bypass Valve for:

a. Improper pressure adjustment

b. Stuck or broken valve

Inspect Bypass Valve for: {if used)

a. Held in a partial or full open position
Inspect Inlet Screen or Filter for:

a. Plugged or clogged screen or filter element
b. Obstructed inlet or outlet

c. Openinlet to charge pump
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System Pressure

5000 PSI (345 bar) maximum
3000 PSI (207 bar) continuous

The high pressure relief valves are all factory preset and can-
not be readjusted.

The pressure setting is stamped on each valve with a three
digit number. To identify, multiply the noted number by 10 to
get the valves pressure setting.

Example: 10 x 500 = 5000 PSI (345 bar)
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Start-up Procedure

When initially starting a new or a rebuilt transmission system.
it is extremely important that the start-up procedure be fol-
lowed. It prevents the chance of damaging the unit which
might occur if the system was not properly purged of air
before start-up.

1.

5-140

After the transmission components have been properly
installed, fill the servo pump housing at least half full
with filtered system oil. Connect all hydraulic lines and
check to be sure they are tight.

Install and adjust all control linkage.

Fill the reservoir with an approved oil that has been fil-
tered through a 10 micron filter. Refer to Eaton Hydrau-
lics Technical Data sheet number 3-401 titled Hydraulic
Fluid Recommendations.

Gasoline or L.P. engines: remove the coil wire and turn
the engine over for 15 seconds. Diesel engines: shut off
the fuel flow to the injectors and turn the engine over
for 15 seconds.

Replace the coil wire or return the fuel flow to the injec-
tors. Place the transmission unit in the neutral position,
start the engine and run it at a low idle. The charge
pump should immediately pick up oil and fill the system.
If there is no indication of fill in 30 seconds, stop engine
and determine the cause.

10.

After the system starts to show signs of fill, slowly move
pump swashplate to a slight cam angle. Continue to
operate system slowly with no load on motors until sys-
tem responds fully.

Check fluid level in the reservoir and refill if necessary to
the proper level with an approved filtered oil.

Check all line connections for leaks and tighten if neces-
sary.

The machine is now ready to be put into operation.

Frequent filter changes are recommended for the first
two changes after placing the machine back into opera-
tion. Change the first filter in 3-5 hours and the second
at approximately 50 hours. Routinely scheduled filter
changes are recommended. for maximum life of the
hydraulic system.
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5.9 HYDRAULICSCHEMATIC
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Figure 5-166. Hydraulic Schematic - Sheet 1 of 4

5-142 3121770



SECTION 5 - BASIC HYDRAULICINFORMATION & HYDRAULIC SCHEMATICS
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Figure 5-167. Hydraulic Schematic - Sheet 2 of 4
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Figure 5-168. Hydraulic Schematic - Sheet 3 of 4
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Figure 5-169. Hydraulic Schematic - Sheet 4 of 4
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SECTION 6 - JLG CONTROL SYSTEM

SECTION 6. JLG CONTROL SYSTEM

6.1 INTRODUCTION

NOTICE

THIS MACHINE IS POWERED BY AN 84VDC (NOMINAL) ELECTRICAL SYSTEM
THAT CAN RANGE UP T0 105VDC DURING NORMAL OPERATION, AND BY A
48VAC (NOMINAL) ELECTRICAL MOTOR SYSTEM THAT CAN RANGE UP TO
60VAC. BASED ON EMPLOYER, LOCAL, AND GOVERNMENTAL REGULATIONS AS
THEY PERTAIN TO THIS MACHINE, SPECIFIC ELECTRICAL TRAINING AND CER-
TIFICATIONS MAY BE REQUIRED BEFORE SERVICING OR TROUBLESHOOTING.

The machine has two separate battery systems, 12 Volt and 84
Volt.

The 12 Volt system powers the control modules (e.g., UGM),
hydraulic valves, clutch actuation, fans, and the engine start/
alternator system.

The 84 Volt system powers the Integrated Motor Generator
(IMG) and the mobile battery charging system, which includes
the battery boxes, IMG control enclosure, 84V/12V DC/DC con-
verter. The two battery chargers are powered by AC mains
power in the range 85-245 VAC, 45-65 Hz.

3121770

The JLG designed Control System is the 12 volt based control
system installed on the boom lift and includes Universal
Ground Module (UGM), Platform and HEC modules.

The JLG Control System provides simplicity in viewing and
adjusting the various personality settings for smooth control
of: acceleration, deceleration, creep, min speed, and max.-
speed for all boom, drive, and steering functions.

The main lift, swing, and drive are controlled by individual joy-
sticks, with steering being controlled by a rocker switch built
into the top the drive joystick. To activate Drive, Lift, and Swing
simply pull up on the slide lock location on the joystick and
move the handle into the direction desired.

The control system will control the voltage output to the
valves and pump, as programmed for smooth operation and
maximum cycle time. Ground control speeds for all boom
functions can also be programmed into the control system.

The JLG Control System ground control module has a built in
LED to indicate any faults. The system stores recent faults
which may be accessed for troubleshooting. Optional equip-
ment may be added later but must be programmed into the
control system when installed.

The HEC module is responsible for commanding Hybrid con-
trol functions and processing Hybrid related feedback signals.

6-1



SECTION 6 - JLG CONTROL SYSTEM

6.2 JLG CONTROL SYSTEM ANALYZER KIT
INSTRUCTIONS

NOTICE

WHEN INSTALLING A NEW POWER MODULE CONTROLLER ON THE MACHINE, IT
WILL BE NECESSARY TO PROGRAM THE CONTROLLER FOR THE PROPER
MACHINE CONFIGURATION, INCLUDING OPTIONS.

NOTICE

ITIS A GOOD PRACTICE TO AVOID PRESSURE-WASHING ELECTRICAL/ELEC-
TRONIC COMPONENTS. SHOULD PRESSURE-WASHING BE UTILIZED TO WASH
AREAS CONTAINING ELECTRICAL/ELECTRONIC COMPONENTS, JLG INDUS-
TRIES, INC. RECOMMENDS A MAXIMUM PRESSURE OF 750 PSI (52 BAR) AT A
MINIMUM DISTANCE OF 12 INCHES (30.5 CM) AWAY FROM THESE COMPO-
NENTS. IF ELECTRICAL/ELECTRONIC COMPONENTS ARE SPRAYED, SPRAYING
MUST NOT BE DIRECT AND BE FOR BRIEF TIME PERIODS TO AVOID HEAVY SAT-
URATION.

The Control System may be accessed utilizing a custom
designed, hand held analyzer (Analyzer Kit, JLG part no.
2901443) which will display two lines of information at a time,
by scrolling through the program.

This Analyzer kit can be plugged into the UGM and also the
HEC.

v/ 74

N

. MENU:
AnalyzerDisplay | > | HELP:PRESS ENTER
EscapeKe EnterKey
pefey ESC ENTER) Storesandselects Top Level, Sub
Toreturnhome oraccess pre- Level. and item mens
viousmenu '
Left &Right Arrow Keys
3p|& DSO‘?m tArrow Keys — ( ) — 1 UsedtomovebetweenTop Level, Sub
alueselector Level, anditemmenus
>
————

Figure 6-1. Hand Held Analyzer

6-2
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SECTION 6 - JLG CONTROL SYSTEM

To Connect the JLG Control System Analyzer Using the Analyzer
1. Connect the four pin end of the cable supplied with the With the machine power on and the analyzer connected prop-
analyzer, to the control module located in the platform erly, the analyzer will display the following:
box or at the HEC module and connect the remaining
end of the cable to the analyzer.
' 7 D\

NOTE: The cable has a four pin connector at each end of the cable;

the cable cannot be connected backwards. l‘E

menu:

2. Power up the Control System by turning the lower key to
P y y 9 y help:pressenter

the platform or ground position and pulling both emer-
gency stop buttons on.

ESC ENTER

= A ~

MAE19060

HELP:
PRESS ENTER

> <

At this point, using the RIGHT and LEFT arrow
keys, you can move between the top level menu items. To

ENTER|
select a displayed menu item, press ENTER . To cancel a

ESC
selected menu item, press Escape ; then you will be able

to scroll using the right and left arrow keys to select a different
menu item.
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SECTION 6 - JLG CONTROL SYSTEM

The top level UGM menus are as follows:

HELP

DIAGNOSTICS

ACTIVATE TEST

ACCESS LEVEL
PERSONALITIES

MACHINE SETUP

LEVEL VEHICLE (level 1 only)
CALIBRATIONS (view only)

The top level HEC menus are as follows:

HELP
DIAGNOSTICS
ACCESS LEVEL
PERSONALITIES
MACHINE SETUP

ENTER]
If you press ENTER , at the HELP: PRESS ENTER display,

and a fault is present, the analyzer display will scroll the fault
across the screen. If there was no fault detected, the display
will read: HELP: EVERYTHING OK. If powered up at the
ground station, the display will read: GROUND OK.

ENTER]
If ENTER :] is pressed again, the display moves to the fol-
lowing display:

7 N
JEG

help:
L: startup (2/1)

ESC ENTER

= &

fJJ

MAE19060

6-4

LOGGED HELP
1: STARTUP (2/1)

At this point, the analyzer will display the last fault the system
has seen, if any are present. You may scroll through the fault
logs to view what the last 25 faults were. Use the right and left
arrow keys to scroll through the fault logs. To return to the

ESC

beginning, press ESCAPE two times. STARTUP (2/1)

indicates a power up.

When a top level menu is selected, a new set of menu items
may be offered: for example:

DRIVE
BOOM
SYSTEM
DATALOG
VERSIONS

ENTER

Pressing ENTER with any of the above displayed menus,
will display additional sub-menus within the selected menu. In
some cases, such as DRIVE, the next level is the parameter or
information to be changed. Refer to the flow chart for what
menus are available within the top level menus. You may only
view the personality settings for selected menus while in
OPERATOR ACCESS. Remember, you may always cancel a

ESC
selected menu item by pressing the ESCAPE key.
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SECTION 6 - JLG CONTROL SYSTEM

Changing the Access Level of the Hand Held ﬁ

Ana|yzer Once the correct password is displayed, press ENTER .
The access level should display the following, if the password
was entered correctly:

When the analyzer is first connected, you will be in Operator
Access which enables you to only view most settings which

cannot be changed until you enter a password to advance to a f N
lower level. This ensures that a setting cannot be accidentally l‘ﬂ

altered. To change the access level, the correct password must .

be entered. To enter the password, scroll to the ACCESS LEVEL menu:

menu. For example: serviceaccess

7 S
lm ESC ENTER

N &~

operator access

ESC [ENTER

= A ~ Y

MAE19060

MENU:
SERVICE ACCESS

Repeat the above steps if the correct access level is not dis-
played or you can not adjust the personality settings.

MAE19060

ENTER|
Press ENTER to select the ACCESS LEVEL menu.

Using the UP A or DOWN Y arrow keys, enter the first
digit of the password, 3.

Then using the RIGHT arrow key, position the cursor to
the right one space to enter the second digit of the password.

A Y

Use the UP or DOWN arrow key to enter the sec-
ond digit of the password which is 33271.
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SECTION 6 - JLG CONTROL SYSTEM

Adjusting Parameters Using the Hand Held
Analyzer

Once you have gained access to level 1, and a personality item

is selected, press the UP A or DOWN Y
adjust its value, for example:

7 N
JEG

personalities:
driveaccel 1.05

arrow keys to

ESC ENTER

= A ~

<>

MAE19060

DRIVE:
ACCEL 1.5s

There will be a minimum and maximum for the value to
ensure efficient operation. The Value will not increase if the UP

A

arrow is pressed when at the maximum value nor will

the value decrease if the DOWN Y arrow is pressed and
the value is at the minimum value for any particular personal-
ity. If the value does not change when pressing the up and
down arrows, check the access level to ensure you are at
access level 1.

6-6

Machine Setup

A

When a machine digit item is selected, press the UP or

DOWN Y arrow keys to adjust its value, for example:

7 N
JEG

groundalarm:
2=drive

ESC ENTER

= WO~

<>

MAE19060

GROUND ALARM:
2=DRIVE

The effect of the machine digit value is displayed along with
its value. The above display would be selected if the machine
was equipped with a ground alarm and you wanted it to
sound when driving. There are certain settings allowed to
install optional features or select the machine model.

When selection the machine model to match the size of the
machine, the personality settings will all default to the factory
recommended setting.

NOTE: Refer to Personality Ranges/Defaults for the recommended

factory settings.
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SECTION 6 - JLG CONTROL SYSTEM

NOTE: Password 33271 will give you access to level 1, which will
permit you to change all machine personality settings.

There is a setting that JLG strongly recommends that you do
not change. This setting is so noted below:

ELEVATION CUTBACK

A WARNING

CHANGING THIS SETTING MAY ADVERSELY AFFECT THE PERFORMANCE OF

YOUR MACHINE.
NOTICE

ITS 1S A GOOD PRACTICE TO AVOID PRESSURE-WASHING ELECTRICAL/ELEC-
TRONIC COMPONENTS. SHOULD PRESSURE-WASHING BE UTILIZED TO WASH
AREAS CONTAINING ELECTRICAL/ELECTRONIC COMPONENTS, JLG INDUSTRIES
INC. RECOMMENDS A MAXIMUM PRESSURE OF 750 PSI (52 BAR) AT A MINI-
MUM DISTANCE OF 12 INCHES (30.5CM) AWAY FROM THESE COMPONENTS. IF
ELECTRICAL/ELECTRONIC COMPONENTS ARE SPRAYED, SPRAYING MUST NOT
BE DIRECT AND BE FOR BRIEF TIME PERIODS TO AVOID HEAVY SATURATION.

3121770

Level Vehicle Description

A WARNING

DO NOT LEVEL VEHICLE EXCEPT ON A LEVEL SURFACE.

P
G

Tevel vehicle
yes:enter, no: esc

ESC ENTER

\

= A ~

<>

LEVEL VEHICLE
YES:ENTER, NO:ESC

Not available at password level 2 ENTER

MAE19060

ENTER|

confirms that

vehicle is currently level, and zeroes the tilt sensor measure-

ments
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SECTION 6 - JLG CONTROL SYSTEM

Ground Control Console Display Gauge

(See Figure 6-5., Ground Control Console Display Gauge)

The Display Gauge shows engine hours, fuel level or bat-
tery level (if applicable), and Diagnostic Trouble Codes
(DTCs) from both the JLG Control System. During machine
start up, with no active DTCs in the control system, the
splash screen will show for 3 seconds and then switch to
main screen. If there is an active DTC while powering up
the machine, the splash screen will show for 3 seconds, and
then launch the Diagnostics Screen. The indicator lamp will
light when there is an active DTC in the Fault Log.

Figure 6-2. Splash Screen

The Diagnostic Screen will show active and inactive faults
from the JLG Control System on the screen. An asterisk (¥)
will be displayed to show active faults.

r - \1
[ DIAGNOSTIC CODES |

1 | 6651
X2 | 445

|4 | 3398
“ v -

--

Figure 6-3. Diagnostic Screen

The Engine Diagnostics Screen will show SPN (Suspect
Parameter Number), FMI (Failure Mode Identifier), and
Occurrence count information. Engine SPN text is not scrol-
lable. If there is more than one engine trouble code, the
operator must exit from the Engine DTC Screen to see
other SPN and FMI information.

Coolant Temp

Intermittent or incorrect
STATUS: Active (DMI)
SPN:0110 OCC:003
FMI:02 SRC:000

=

--

Figure 6-4. Engine Diagnostic Screen
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INDICATOR LAMP

ENGINEHOURS @ STATE OF CHARGE PERCENTAGE
100%{ BATTERY LEVEL

EEME
NAVIGATE FORWARD ARROW

1.1

NAVIGATE BACK ARROW

NAVIGATION BUTTONS

MAE38200

Figure 6-5. Ground Control Console Display Gauge
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SECTION 6 - JLG CONTROL SYSTEM

Table 6-1. Analyzer Abbreviations

ABBREVIATION MEANING
ACCEL ACCELERATE
ACT ACTIVE
A/D ANALOGDIGITAL CONVERTER COUNT
AMB. AMBIENT
ANG ANGLE
AUX AUXILIARY
BCS BOOMCONTROL SYSTEM
BM BOOMLENGTHANGLEMODULE
BLAM BOOMLENGTHANGLEMODULE
BR BROKEN
BSK BASKET
CAL CALIBRATION
€8 CLOSED
™M CHASSISMODULE
CNTL (ONTROL
CNTRL CONTROL
(o cutout
CONT(S) CONTRACTOR(S)
(00R COORDINATED
CRKPT CRACKPOINT
CRP CREEP
wr cutout
L CYLINDER
DECEL DECELERATE
D DOWN
DN DOWN
DWN DOWN
DEG. DEGREE
DOS DRIVEORIENTATION SYSTEM
DRV DRIVE
E ERROR
E&T ELEVATED & TILTED
ELEV ELEVATION
ENG ENGINE
EXT EXTEND
F FRONT
FL FLOW
FNT FRONT
FOR FORWARD
FWD FORWARD
FSw FOOT SWITCH
FUNC FUNCTION
G GROUND

Table 6-1. Analyzer Abbreviations

ABBREVIATION MEANING
GND GROUND
GRN GREEN
GM GROUNDMODULE
H HOURS
HW HARDWARE
HWFS HARDWARE FAILSAFE
| INor CURRENT
Joy JOYSTICK
L LEFT
LB POUND
LEN LENGTH
LIM LIMIT
] LEFT
LVL LEVEL
M MINUTES
MIN MINIMUM
MAX MAXIMUM
M MAIN
MN MAIN
NO NORMALLY OPEN or NO
NC NORMALLY CLOSED
0 out
0/C OPENCIRCUIT
oP OPEN
O/R OVERRIDE or OUTRIGGER
0//R OVERRIDE
0sC OSCILLATING
OVRD OVERRIDE
P PLATFORM
p PRESSURE
PCv PROPORTIONAL CONTROL VALVE
PLAT PLATFORM
PLT PLATFORM
PM PLATFORM MODULE
POT POTENTIOMETER
PRES PRESSURE
PRS PRESSURE
PT POINT
R REAR or RIGHT
REV REVERSE or REVISION
RET RETRACT
ROT. ROTATE
RT RIGHT

6-10
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Table 6-1. Analyzer Abbreviations

ABBREVIATION MEANING
SIC SHORT CIRCUIT
SEL SELECTOR
SN SERIALNUMBER
SPD SPEED
STOW STOWED
STOWD STOWED
W SWITCH or SOFTWARE
TELE TELESCOPE
TEMP TEMPERATURE
TORQ. TORQUE
TRN TRANSPORT
i) TURNTABLE
T TOWER
TURNTBL TURNTABLE
TWR TOWER
U UPPERorUP
v VoLt
VER VERSION
VLV VALVE
wIT WITNESS
YEL YELLOW

3121770

6.3 PLATFORM LOAD SENSING SYSTEM

The Platform Load Sensing (LSS) System consists of a single
load cell mounted within the platform support. This system
compares the designed capacity (500 Ib (230 kg)) to the mea-
sured weight in the platform.

If the actual platform load exceeds the selected Rated Load,
the following will occur:

1. The Overload Visual Warning Indicator will
flash at the selected control position (plat-
form or ground).

2. The Platform and Ground Alarms will sound 5 seconds
On, and 2 seconds Off.

3. All normal movement will be prevented from the plat-
form control position (optional - ground control func-
tions may be prevented).

4. Further movement is permitted by:
a. Removing the excess platform load until actual plat-
form load is less than Rated Load.

b. Operation of the overriding emergency system
(Auxiliary Power Unit).

¢. By an authorized person at the ground control posi-
tion (optional - ground control functions may be
prevented).
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SECTION 6 - JLG CONTROL SYSTEM

NOTICE

THE LOAD SENSING SYSTEM MUST BE CALIBRATED WHEN ONE OR MORE OF

THE FOLLOWING CONDITIONS OCCUR:

a. LSS Sensor removal or replacement

b. Addition or removal of certain platform mounted )

accessories. (Refer to Calibration)

sented in real-time for the technician. Several sub-menus exist
to organize the data.

<

To access the Diagnostic Menu, use the LEFT and RIGHT

¢. Platform is removed, replaced, repaired or shows

evidence of impact.

NOTICE

THE LOAD SENSING SYSTEM REQUIRES PERIODIC FUNCTION VERIFICATION
NOT TO EXCEED 6 MONTHS FROM PREVIOUS VERIFICATION. REFER TO TEST-

ING & EVALUATION.

All calibration procedures are menu driven through the use of

a JLG Analyzer.

Diagnostic Menu

Arrow keys to select DIAGNOSTICS from the Top Level

ENTER

Menu. Press the ENTER key to view the menu.

Press the LEFT and RIGHT Arrow keys to view the displays and
select the various sub-menus. To access a sub-menu, press the

menu). To exit a sub-menu, press the ESC key

ENTER key. Once in a sub-menu, press the LEFT and RIGHT
Arrow keys to view the various displays (just like a Top Level

ESC

Table 6-2, Diagnostic Menu Descriptions details the structure
of the Diagnostic Menu, and describes the meaning of each
piece of information presented.

The Diagnostic Menu is another troubleshooting tool for the
Load Sensing System. Sensor and status information is pre-

Table 6-2. Diagnostic Menu Descriptions

Diagnostics Menu Parameter (Displayed on Parameter Value Descripti
escription
(Displayed on Analyzer 1%t Line) Analyzer nd Line) (Displayed on Analyzer 2 Line) d

PLATFORMLOAD STATE: 0K/QVERLOAD LSS Status.

PLATFORMLOAD ACTUAL: XXX.XKG (alibrated weight of the platform.
Mif Platform Load is Unhealthy**.

PLATFORMLOAD (service*) GROSS: XXX.XKG Gross weight of the platform.
Mifboth Cells are Unhealthy**,

PLATFORM LOAD (service*) OFFSET1: XXX.XKG Stored offset weight of Cell 1.
M2ifLSSis not calibrated.

PLATFORM LOAD (service*) OFFSET 2: XXX.XKG Stored offset weight of Cell 1.
MifLSSis not calibrated.

PLATFORMLOAD (service*) ACCESSORY XXX.XKG Stored accessory weight.
MifLSSis not calibrated.

PLATFORMLOAD (service*) UNRESTRICT XXX.XKG UGMwill set Unrestricted Rated Load as defined by Machine Con-
figuration.

PLATFORMLOAD (service*) RESTRICT XXX.XKG UGM will set Restricted Rated Load as defined by Machine Config-
uration.

PLATFORM LOAD (service*) RAW1: XXX.XKG Gross value from Cell 1.
MifUnhealthy**.

PLATFORM LOAD (service®) RAW 2: XXX.XKG Gross value from Cell 2.
M ifUnhealthy**.

*Indicates onlyvisiblein service view mode
**Typicallyindicates a DTCis active

6-12
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SECTION 6 - JLG CONTROL SYSTEM

Calibration Procedure

1.

Remove everything from the platform, except perma-
nently fixed JLG Accessories, to allow the Load Sensing
System to record its’ weight during calibration. This
includes all tools, debris, and customer-installed devices.

Plug the JLG Analyzer into the Machine at the Ground
Station and enter Service Access Password 33271.

The platform should be approximately level for calibra-
tion. Level the platform from ground control (if neces-
sary) to within +/- 5°.

To access the Calibration Menu, use the LEFT and RIGHT
Arrow keys to select CALIBRATION from the Top Level
Menu. The screen will read:

7 S
JLG

menu:
calibrations

ESC [ENTER

= [

/fJ/

MAE19060

NOTE: The Calibration. Menu is not available in OPERATOR

ACCESS.

3121770

5.

6.

ENTER]

Press the ENTER key to view the menu. Upon entry
to the Calibration Menu, the JLG Control System will link
to the Analyzer and the screen will read:

7 N
JEG

calibrations:
load sensing

ESC ENTER

= [

<>

/fJ/

MAE19060

ENTER

Press Enter . The Screen will read:

7 N
JEG

Toad sensing:
calibrate?

ESC [ENTER

= [

<>

/fJ/

MAE19060

NOTE: Calibration will auto fail if LSS DTC's are active (443, 444,

4479, 4480, 663, 821, 822, 823, 824, 8218, 8222 -> 8238,
991,992, 993, 994 or 99285).
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8.

Pressing the ESC key after starting calibration and
before calibration is complete will display the CAL FAILED
message. This will not disturb the prior calibration infor-
mation.

ENTER|

Press ENTER

. The analyzer screen will read:

7 N
JEG

load sensing:
platformempty?

ESC ENTER

= [

<

/fJ/

>

MAE19060

ENTER|

If the platform is empty, press ENTER . The screen

will read:

a N
G

Toad'sensing:
accessory xxx|l bs:

ESC ENTER

= [

<

/fJ/

>

MAE19060

NOTE:

NOTE:

Accessory weight will reset to 0 Ibs. each time the machine
is re-calibrated and will need to be re-entered.

The Accessory weight will be temporarily stored in the Con-
trol System until calibration has been completed success-
fully.

Refer to Table 6-3, Accessory Weights. Use the up and
down analyzer keys to enter the accessory weight(s) (in
Ibs). When all the accessory weights are entered, press

ENTER|
ENTER j The screen will read:

7 SN
JEG

Toad sensing:
calibrating...

ESC ENTER

= [

<

/fJ/

>

MAE19060

Table 6-3. Accessory Weights

Accessory Weight

SkyWelder (stick welder)

701b (32kg)

SkyWelderPrep

Preponly=15Ib(7kg)
Fullinstall=701b (32kg)

SkyCutter (plasma cutter) 701b (32kg)
SkCutter/ SkyWelder Combo 1401b (64 kg)
Fire Extinguisher 451b (20kg)
Overhead SoftTouch 801b (36kg)
Work Surface 201b (9kg)
NOTE: Not all Accessories are available on every JLG model.

Some Accessory combinations are prohibited due to
excessive weight and/or load restriction. If any installed
JLG Accessories are labeled with weight decals but are
not listed in the table above, include their weight when
entering the ACC WEIGHT value.
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9. The control system will calculate the load cell readings 11. Use the analyzer keys to select N for no or Y for yes. Press
and ensure it is greater than 130 lbs. (59 kg), but less j
ENTER]
than 575 Ibs.(261 kg). ENTER &~J_ The screen will read:
If the platform weight is not within the allowed range,
the calibration attempt will be unsuccessful and the f %
Analyzer will show the following: l‘ﬂ
f % load sensing:

l‘ﬂ pipe racks? n

load sensing: ESC [ENTER
cal failed

= A ~ <>

<> y

MAE19060

MAE19060

ENTER
10. Press ENTER E The control system. will ask for
installed accessories. The screen will show the following:

7 S\
JLG

load sensing:
skyglazer? N

ESC ENTER

= A &

<>

MAE19060
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12. Use the analyzer keys to select N for no or Y for yes. Press

ENTER

ENTER

. The control system will default to an esti-

mate of unrestricted capacity, which can be adjusted if
necessary. Refer to Table 6-4, SkyGlazier Capacity Reduc-
tions and Table 6-5, Pipe Rack Capacity Reductions.

The screen will read:

Vs

= [

G

platformovrld:

unrstrict xxxlbs

ESC ENTER

<>

N\

/fJ/

MAE19060

Table 6-4. SkyGlazier Capacity Reductions

Table 6-5. Pipe Rack Capacity Reductions

Capacity PLATFORM OVRLD PLAT:&':':I(:}’ RLD
5001b (227kg) 4001b(181kg) n/a
5501h (250kg) 4501b (204kg) n/a
6001b (272kg) 5001b (227 kg) n/a
(

7501b(340kg)

n/a

6501b (295 kg)

10001b (454kg)

n/a

9001b (408 kg)

Note: If both SkyGlazier and Pipe Racks are configured, capacity will be the lower of the

twovalues.

Capacity PLATFORM OVRLD PLAT,::;'\;S RLD
5001b (227 kg) 4001b(181kg) n/a
5501 (250kg) 4001b(181kg) n/a
6001b (272kg) 4001b(181kg) n/a

7501b(340kg)

n/a

5901b (268 kg)

10001b (454 kg)

n/a

7501b (340kg)

Note: Ifboth SkyGlazier and Pipe Racks are configured, capacity will be the lower of the

twovalues.
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13. Press ENTER |

ENTER]
j. The following screen will be dis-

played for restricted capacity, which can be adjusted if
necessary. Refer to Table 6-4, SkyGlazier Capacity Reduc-
tions and Table 6-5, Pipe Rack Capacity Reductions.

f

G

platformovrld:
rstrict xxxlbs

ESC ENTER

R

<>

N

A —

MAE19060
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14. Press ENTER

ENTER]

will read:

3121770

. If calibration is successful, the screen

f

G

N\

load sensing:
cal complete

ESC

[ENTER

R

A

<

>

/fJ/

MAE19060
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Testing & Evaluation

Refer to Troubleshooting if the Load Sensing System fails to
meet these guidelines.

1.
2.

6-18

Connect the JLG Analyzer.

Level the Platform. The platform should be approxi-
mately level for analysis, or the guidelines below will not
be applicable. Level the platform from Ground Control
(if necessary) to within 5 degrees.

Observe the Empty Platform Weight. Proceed to the
DIAGNOSTICS, PLTLOAD sub-menu and observe the
measured platform load. All tools, debris, and customer-
installed devices shall be removed during evaluation.
Ideally, the PLTLOAD should be zero but can vary +15Ibs
(= 7kg). Further, the reading should be stable and
should not vary by more than +2lbs (+1kg) (unless there
is heavy influence from wind or vibration).

Use the Technician’s Weight to Evaluate. The technician
should enter the platform and record the PLTLOAD read-
ing while standing in the center of the platform.

Confirm Control System Warnings and Interlocks. Using
the keyswitch, select Platform Mode and power-up.
Start the vehicle’s engine and ensure that all controls are
functional and the Load Sensing System’s Overload
Visual and Audible Warnings are not active. Simulate an
Overload by unplugging the Shear Beam Load Cell. The
Overload Visual Warning should flash, and the Audible
Warning (at Platform and Ground) should sound for 5
seconds On, and 2 seconds Off. With the engine run-
ning, all control should be prevented. Cycle the Platform
EMS to stop the engine and then power-up again. The
Overload Visual and Audible Warning should continue.
Confirm that controls are responsive when using the
Auxiliary Power Unit for emergency movement. Recon-
nect the Load Cell. The Overload Visual and Audible
Warnings should cease and normal control function
should return. Switch the vehicle’s keyswitch to Ground
Mode and repeat the above procedure. The Overload
Visual Warning at the Ground Controls should flash, and
the Audible Warning (at Platform and Ground) should
sound for 5 seconds On, 2 seconds Off. However, the
controls should remain functional when using the
engine and the Auxiliary Power Unit (if the Control Sys-
tem’s MACHINE SETUP, LOAD is set to “2=CUTOUT PLT". If
set to “3=CUTOUT ALL’ then Ground Controls will be
prevented when using the engine as in the platform).

Confirm Control System Capacity Indication (optional
for vehicles with Dual Capacity Ratings). For vehicles
equipped with a Capacity Select switch on the Platform
Console Box, it is necessary to examine an additional
interface between the Load Sensing System and the
Control System. Using the keyswitch, select Platform
Mode and power-up. If necessary, put the boom in the
transport position (completely stowed) and center the
Jib Plus (if equipped). Place the Capacity Select switch in
the unrestricted position and ensure that the proper
indicator illuminates on the Platform Console Box. Plug
the JLG Analyzer into the Analyzer connection and pro-
ceed to the DIAGNOSTICS, SYSTEM submenu. Ensure
that the CAPACITY displays indicate OFF. Place the
Capacity Select switch in the unrestricted position (if so
equipped) and ensure that the proper indicator illumi-
nates on the Platform Console Box (but does not flash).
For vehicles with unrestricted capacity, ensure that the
unrestricted CAPACITY display indicates ON but the
restricted CAPACITY indicates OFF. For vehicles with
restricted capacity, ensure that the unrestricted CAPAC-
ITY display indicates OFF but the restricted CAPACITY
indicates ON.

Confirm Load Sensing System Performance with Cali-
brated Weights. Operate the vehicle from Ground Con-
trol and place the boom in the transport position (fully
stowed) for safety. Plug the JLG Analyzer into the control
system connection and proceed to the DIAGNOSTICS,
PLTLOAD display. Place 500lbs (230kg) in the platform
and ensure that PLTLOAD is with £5% of the actual
weight. For Dual Capacity vehicles, do the same for the
alternate capacity (unrestricted or restricted).
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Troubleshooting

The following tables are furnished to provide possible resolu-
tions for common difficulties. Difficulties are classified as Gen-
eral, Calibration, Measurement Performance, and Host System

Functionality.

Table 6-6. LSS Troubleshooting Chart

Difficulty

Possible Resolution

Empty Platform Weight (DIAGNOSTICS, PLAT-
FORMLOAD) is not within £15lbs (+7kg) of
zero.

or
PlatformLoad readings (DIAGNOTICS, PLTLOAD)
are unstable by more than £2Ibs (+1kg) (with-
outtheinfluence of vibration or wind).

or
Thereare large variations in Platform Load
(DIAGNOSTICS, PLTLOAD) based on the location
oftheload. Tolerance to variationsis 201bs for
an evaluation using the technician’s weight,
and +5% of Rated Load when using calibrated
weights.

The LSS Systemis unable to properly measure the platform weight.
1. The Load Cellis not properly plugged into the LSS Harness. It is possible poor electrical contactismade.

2. Wiringleading to the Load Cell is damaged. Carefully inspect sensor wiring where it passes through cable clamps for signs of damage.
Inspect wiring where damage to the channelis apparent.

3. The Load Cell was notassembled properly during installation. Examine the sensor’s reading using the JLG Analyzer. Proceed to the DIAG-
NOSTICS, CELL, LOAD displays and determine if the readings are reasonable. Itis often helpful to apply slight downward pressure above the
sensor and observe thatits outputincreases (increasing force measurement; decreasing means the sensor is mounted upside-down).

4. The Load Cell is contaminated by debris or moisture. Examine the sensor’s reading using the JLG Analyzer. Proceed to the DIAGNOSTICS,

CELL, LOAD displays and determineif the readings are reasonable and stable (not changing by more than +-2Ibs (- 1kg) (without the influ-
enceofvibration orwind). Lack of measurementstabilityisa keyindication of contamination. Unplug the connector and inspect for dirt or
moisture. Look carefully into the female connector onthe sensor’s cordset for evidence of contamination. Debris should be brushed away

withasoftbristle brush (do notintroduce any cleaners as they will leave conductive residue). Moisture should be allowed to evaporate or

accelerated with aheat-gun (use low heatand be carefully to not melt connector materials). Moisture intrusioninto the molded portion of
the connector (capillary action into the wire bundle) or the Shear Beam Load Cell itself will require replacement of the sensor.

5. The Load Cell has been mechanically damaged. If the Load Cellis physically deformed or has damage to the coverit should be replaced
immediately. Itisalso possible to have invisible mechanical damage resulting from an extreme overload (>60001bs [>2722kg]).

The Visual and Audible Overload Warnings fail
tosound when platformisloaded beyond Rated
Load, orwhen simulated by unplugging the
Load Cell. Controls remain functional at Plat-
formand Ground Control positions.

The Control Systemis failing to regard the overload signal from the LSS System, or the signal is shorted.

1. The Load Sensing System must be enabled within the Control System. Plug the JLG Analyzerinto the Control System, enter the Access
Level 1 password (33271), and examine the MACHINE SETUP, LOAD sub-menu. The selection “2=CUTOUT PLT" should be displayed (plat-
form controls prevented during overload, ground controls remain operational). In country- or customer-specific circumstance, the selec-
tion“3=CUTOUT ALL"is used (platform and ground controls prevented during overload).

The Ground Audible Warning fails to sound, but
the Platform Audible Warning sounds properly.

The Ground Alarmis missing orimproperlyinstalled. Verify that the device is mounted. Verify wiring from the Main Terminal Boxand
Ground Module.

Controls remain functional at the Ground Con-
trol position during an overload, orwhen simu-
lated by unplugging the Load Cell. The Controls
atthe Platform Control position are prevented
when using the engine, but not when using the
Auxiliary Power Unit.

The JLG Control Systemis configured to prevent platform controls onlyin the event of overload. Alternately, the Host Control System can be
configured to prevent ground and platform controls for country- or customer-specific circumstances.

Using the JLG Analyzer, enter the Access Level 1 password (33271). Proceed to the MACHINE SETUP, LOAD sub-menu. Set this parameter to
“2=CUTOUT PLT" to prevent platform controls in the event of overload. Set this parameter to “3=CUTOUT ALL" to prevent platform and
ground controlsin the event of overload.

3121770
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6.4 RESETTING THE MSSO SYSTEM 9. Use the arrow keys to reach the LOAD SENSING menu.

The screen should read:

a N

1. Use the following procedure to reset the MSSO system.

2. Position the Platform/Ground select switch to the
desired position. l‘ﬂ
3. Plug the analyzer into the connector coming from the calibrations:
ground control module or from the platform console. load sensing

NOTE: If performing the procedure from the platform console, the
Emergency Stop switch on the ground console must also ESC [ENTER

be pulled out. R A f—_//

4. Pull out the Emergency Stop switch.
5. The analyzer screen should read: ( )

a N\
JLG Y

help-pressenter

ESC ENTER

10.

MAE19060

Y 11. Use the Down arrow to reach MSSO RESET.

MAE19060

6. Use the arrow button to reach OPERATOR ACCESS. Press

Enter @

7. Enter the Access Code, 33271.
8. Use the right Arrow key to reach MENU: CALIBRATIONS.

Press Enter .
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12. Press Enter . The screen will read:

13. Press Enter . The JLG Control System will reset an
active 873 DTC and the MSSO System will be reset. Press

Escape

3121770

f

G

N

msso reset:
confirm?

ESC ENTER

R

A
<>

/fJ/

ESC

to return to the CALIBRATIONS menu.

MAE19060
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6.5 MACHINE CONFIGURATION PROGRAMMING

INFORMATION

Table 6-7. Machine Configuration Programming Information (Software Version P1.1)

Configuration Digit

Number

Description

Default
Number

NOTE: The machine configuration must be completed before any personadlity settings can be changed. Changing the personal-
ity settings first and then changing the model number of the machine configuration will cause the personality settings

to return to default values.

MODEL NUMBER: 1 H800A 1
1
MARKET: 0 ANSIUSA 0
; 1 ANSIEXPORT

2 CSA

3 (E

4 AUSTRALIA

5 JAPAN

6 GB

6-22
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Table 6-7. Machine Configuration Programming Information (Software Version P1.1)

Configuration Digit Number Description ::lf:::
ENGINE: 1 FORD EFI GAS: Ford LRG425 EFI Gas (Tier 1) 18
3* Engine selectionsvary 2 FORD EFI D/F: Ford LRG425 EFl dual fuel (Tier 1)
depending onmodel selec-
tion. 3 DEUTZF4TIER1: Deutz F4AM1011F Diesel (Tier 1)

4 DEUTZF3TIERT: Deutz F3M1011F Diesel (Tier 1)

5 CAT.3024C: CAT3024CDiesel (Tier2)

6 CAT.3044C: CAT 3044C Diesel (Tier2)

7 PERKINS 404C (Tier2)

8 DEUTZFATIER2: DeutzF4M2011 Diesel (Tier2)

9 DEUTZF3 TIER2: DeutzF3M2011 Diesel (Tier2)

10 FORD GAS TIER2: Ford LRG425 EFI Gas (Tier 2)

n FORD D/FTIER2: Ford LRG425 EFI Dual Fuel (Tier 2)

12 DEUTZ ECM: Engine Control Module - ECM (Tier 2 and Tier 3)

13 DUAL FUEL ECM: GM/PSI 3.0L Dual Fuel (Tier2)

14 PERKINS ECM

15 CATECM

16 DEUTZ EMR4: Deutz Engine Control Module (Tier 4 Final)

17 FORD DUAL FUEL

18 KUBOTA D1305
FLYWHEEL TEETH: 0 133 TEETH: 133 flywheel teeth. 2
! 1 T10TEETH: 110 flywheel teeth.

2 23Teeth.

3121770 6-23
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Table 6-7. Machine Configuration Programming Information (Software Version P1.1)

s . Default
Configuration Digit Number Description Number
GLOWPLUG: 0 NO GLOW PLUGS: No glow plugsinstalled. 2
5
1 AIRINTAKE: Glow plugsinstalled in the airintake on the manifold.
2 IN-CYLINDER: Glow plugsinstalled in each cylinder.
STARTERLOCKOUT: 0 DISABLED: Automaticpre-glow time determined by ambient air temperature; engine start 0
6 canheattempted atany time during pre-glow.
1 ENABLED: Automatic pre-glow time determined by ambient air temperature; engine startis NOT permit-
ted until pre-glow s finished.
ENGINESHUTDOWN: 0 DISABLED: No engine shutdown. 1
7
1 ENABLED: Shutdown engine when coolant temperatureis greater than 110 deg. Cor the il
pressureislessthan 8 PSI.
FUELCUTOUT 0 RESTART: Engine allowed to be restarted multiple times when very low fuel level is reached. 0
8
*Thismenuitemis onlyvis- 1 ONE RESTART: Engine allowed to be restarted once for 2 minutes when very low fuel level is reached.
ibleifnon dual fuelengines
areselected. 2 ENGINE STOP: Engine not able to restart when very low fuel levelis reached.

6-24
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Table 6-7. Machine Configuration Programming Information (Software Version P1.1)

s . Default
Configuration Digit Number Description Number
TILT: 1 5DEGREES: Reduces the maximum speed of all boom functions to creep when tilted more than 5 degrees 7
9* and above elevation; also reduces drive speed to creep.
*Certain marketselections
willlimit tilt optionsand 2 4 DEGREES: Reduces the maximum speed of all boom functions to creep when tilted more than 4 degrees
alter defaultsetting. and above elevation; also reduces drive speed to creep.
Note: Any of the selections 3 3DEGREES: Reduces the maximum speed of all boom functions to creep when tilted more than 3 degrees
abovewilllight thetilt lamp and above elevation; also reduces drive speed to creep.
when atilted condition
occursandwillsound the 4 4 DEGREES + CUT: Reduces the maximum speed of all boom functions to creep when tilted more than 4
platform alarm when the degreesand above elevation; also disallows tower lift up, tower telescope out, drive, main telescope out
machineis also above eleva- and main liftup.
tion.
5 3DEGREES + CUT: Reduces the maximum speed of all boom functions to creep when tilted more than 3
degreesand above elevation; also disallows tower lift up, tower telescope out, drive, main telescope out
and main liftup.
6 5DEGREES + CUT: Reduces the maximum speed of all boom functions to creep when tilted more than 5
degreesand above elevation; also disallows tower lift up, tower telescope out, drive, main telescope out
and main liftup.
7 5DEG + DRV CUT Reduces the maximum speed of allboom functions to creep when tilted
morethan 5 degreesandabove elevation; also reduces drive speed to creep when drive
reversal is allowed, drive is disallowed otherwise.
8 4DEG -+ DRV CUTReduces the maximum speed of all boom functions to creep when tilted more than 4
degreesand above elevation; also reduces drive speed to creep when drive reversal is allowed, drive is
disallowed otherwise.
9 3DEG- DRV CUT Reduces the maximum speed of all boom functions to
JIB: 0 NO:Nojibinstalled. 1
10*
*Onlyvisible under certain 1 YES: Jibinstalled which has up and down movements only.
model selections.
4 WHEEL STEER: 0 NO: Nofour-wheel steerinstalled. 0
1%
*Onlyvisible under certain 1 YES: Four-wheel steerinstalled.
modelselections.
STTOUCH/SKYGUARD: 0 NONE: No soft touch or skyguard systeminstalled. 2
12
1 SOFTTOUCH - Soft touch onlyinstalled.
2 SKYGUARD - Skyguard only installed.
3 BOTH (CUTOUT) - Soft touch and Skyguardinstalled.

3121770
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Table 6-7. Machine Configuration Programming Information (Software Version P1.1)

6-26

s . Default
Configuration Digit Number Description Number

GEN SET/WELDER: 0 NO:No generatorinstalled. 0
13

1 BELT DRIVE: Beltdriven setup.
H&TLIGHTS: 0 NO:No head and tail lightsinstalled. 0
14

1 YES: Head and tail lightsinstalled.
LOAD SYSTEM: 1 NO:Noload sensorinstalled. 1
15*
*Certain market selectors 2 WARN ONLY: Functionsin creep, overload lamp lit, platform alarm beeps (5secON, 2 sec OFF).
will limitload system
options or alter default 3 CUTOUT PLATFORM: All functions cutout, overload lamp lit, platform alarm beeps (5 sec ON, 2 sec OFF).
settings.

4 CUTOUTALL: All functions cutout, flash overload light (500mSon, 500mS off), platform alarm beeps (5

secON, 2secOFF).
5 SPECIAL 1: Functionsin creep, overload lamp lit, disables main telescope out & main lift up, platform
alarm beeps (5secON, 2 sec OFF).
LOAD SENSOR: 0 10N ROTATOR: Use the on-board load sensorfor all models except those which use the Leveling Platform 2
16* Module.
*OnlyvisibleifLoad Sensor
Menuselectionisnot0and 1 4UNDER PLATFORM: Use the EIM forload sensing.
under certainmarket selec-
tions. 2 SINGLE CELL: Single Cell, CANbus based sensor.
*Certainmarketselections
will limitload sensor
options.
FUNCTION CUTOUT: 0 NO: No drive cutout. 0
17*
*Onlyvisible under certain 1 BOOM CUTOUT: Boom function cutout while driving above elevation.
market selections.
*Certain marketselections 2 DRIVE CUTOUT: Drive & steer cutout above elevation.
will limit function cutout
options or alter default set- 3 DRIVE CUTE&T: Drive &steer cutout above elevation and tilted.
ting.
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Table 6-7. Machine Configuration Programming Information (Software Version P1.1)

s . Default
Configuration Digit Number Description Number

GROUND ALARM: 0 NO:Noground alarminstalled. 3
18*
*Certainmarketselections 1 DRIVE: Travel alarm sounds when the drive functionis active (Option).
will alter default setting.

2 DESCENT: Descent alarm sounds whenllift downis active (Option).

3 MOTION: Motion alarm sounds when any function is active (Option).
DRIVE: 0 4WD: Four wheel drive. 0
19*
*Onlyvisible under certain 1 2WD: Two wheel drive.
modelselections.

2 2WD W/ 2-SPEED: Two wheel drive with 2-speed valve.
DISPLAY UNITS: 0 IMPERIAL: DEGF, PSI, LBS. 0
20%
*Certain marketselections 1 METRIC: DEGC, KPA, KGS
will alter default setting.
DRIVECONTROL: 0 NORMAL: Drive coils are energized from the Ground Module. 2
21

1 PROPULSION: Drive coils are energized from the Propulsion Module.

2 ENHANCED: Drive coils are energized from the Ground Module and the ground side of the

drive coils are brought back to current feedback returns.

DRIVEPUMP 0 SAUER DANFOSS: Machine equipped with Sauer Danfoss drive pump 1
22
*Only visible on 600A, 1 EATON: Machine equipped with Eaton drive pump
6005, and 800S models,
H800AJ 2 M46 - XXXX: Machine equipped with M46 - XXXX drive pump

3 830XXXXX: Machine equipped with 830XXXXX: drive pump
BOOM CONTROL: 0 NORMAL: Boom function coils are energized from the Ground Module. 1
23

1 ENHANCED: Boom function are energized from the Ground Module and the ground side of

thedrive coilsand broughtback to current feedbackreturns.

FUNCTION SPEEDKNOB 0 YES: Machineis equipped with Function Speed Knob. 0
24

NO: Machineis equipped with Operation Speed Switch.

3121770
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CLEARSKY:
25

26

ALARM/HORN:
27

ALERT/BEACON:
28

TEMPCUTOUT:
29

30

6-28

CRIBBINGOPTION:

PLATLVLOVRCUT:

Table 6-7. Machine Configuration Programming Information (Software Version P1.1)

0 NO: Clearsky (telematics) optionis disabled.

YES: Clearsky (telematics) optionis enabled.

0 NO: Cribbing Optionis disabled.

YES: Cribbing Option isenabled.

0 SEPERATE: Separate alarmand horn.

COMBINED: Combinationalarm /horn.

OFF FOR CREEP: Alert beacon will not flash whi

20FPSFOR CREEP: Alert beacon will flash at Oﬁnhilein Creep.
.l

NO: Temp Cutoutis Disa

YES: Temp Cutoutis

m Level Override will always be functional.

@Platform Level Override will only be functional when In Transport.

4150364-2
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Table 6-8. H800A Machine Configuration Programming

Settings (Software Version P1.1)

Table 6-8. H800A Machine Configuration Programming

Settings (Software Version P1.1)

3121770

5 g
g E TE; s % "'_a‘. ‘_é =
22|35 |« | %% |8 £2|8|e|2 |8 |s
Model Number 1 1 1 1 1 1 1 Display Units 0 0 0 0 0 0
Market 0 1 2 | 3 4 5 | 6 1 1 1 1 1 1
Engine Drive Control
Flywheel Teeth Drive Pump
GlowPlugs Boom Control
Starter Lockout 0 0 0 0 0 0 FunctionSpeedKnob | 0 0 0 0 0 0
Engine Shutdown 1 1 1 1 1 1 Clearsky 0 0 0 0 0 0
Fuel Cutout 0 0 0 0 1 1 1 1 1 1
Tilt 1 1 1 1 (ribbing Option 0 0 0 0 0 0
2 2 2 2 1 1 1 1 1 1
3 3 3 3 Alarm/Horn 0 0 0 0 0 0
4 4 4 4 1 1 1 1 1 1
5 5 5 5 AlertBeacon 0 0 0 0 0 0
6 6 6 6 1 1 1 1 1 1
7 7 7 7 Temp Cutout . 0 0
Ean s - B
9 9 9 9 9 9 PlatLvl Ovr Cut 0 0 0 0 0 0
1 1 1 1 1 1
4Wheel Steer 0 0 0 0 0 0 BOLD TEXT indicates the default setting. Plain textindicates another available
SoftTouch/Skyquard | 2 2 2 2 2 2 selection. ITALICTEXTindicates the default when optionis factoryinstalled.
SHADED CELLS indicate hidden menu or selection.
Gen Set/Welder 0 0 0 0 0 0 50361
1 1 1 1 1 1
Head &Taillights 0 0 0 0 0 0
1 1 1 1 1 1
Load System 1 1 1 1
3 3 3 3
4 4 4
Load Sensor
Function Cutout 0 0 0 0 0 0
1 1 1 1 1
2 2 2 2 2
Ground Alarm 0 0 0 0 0 0
1 1 1 1 1 1
2 2 2 2 2 2
3 3 3 3 3 3
Drive Type 0 0 0 0 0 0
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6.6 MACHINE PERSONALITY SETTINGS AND
FUNCTION SPEEDS

NOTE: Personality settings can be adjusted within the adjustment
range in order to achieve optimum machine performance.

Table 6-9. Machine Personality Settings

SUBMENU
DISPLAYED ON PERSONALITY
(ANAI.YZER 18T ADJUSTMENT RANGE | DEFAULTS
LINE)

DRIVE: ACCELeration 0.0t05.0s 3.5
DECELeration 0.0t03.0s 2
FORward MINimum speed 1t035% 30
FORward MAXimum speed 1t0100% 75
REVerse MINimum speed 1t035% 30
REVerse MAXimum speed 1t0100% 75
ELEVATED MAXimum speed 1t0100% 34
CREEP MAXimum speed 1t090% 32

STEER: MAXimum speed 1t0100% 100

MAINLIFT: ACCELeration 0.0t05.0s 2.5
DECELeration 0.0t03.0s 1.0
MINimum Up speed 1t060% 40
MAXimum Up speed 1t0100% 80
CREEP maximum Up speed 1t065% 53
MINimum Down speed 1t060% 40
MAXimum Down speed 1t0100% 85
CREEP maximumDownspeed |  1t075% 53

TOWERLIFT: ACCELeration 0.0t05.0s 2.2
DECELeration 0.0t03.0s 0.7
MINimum UP speed 1t060% 35
MAXimum UP speed 1t0100% 87
MINimum DOWN speed 1t060% 35
MAXimum DOWN speed 1t0100% 81

6-30

Table 6-9. Machine Personality Settings

SUBMENU
DISPLAYED ON PERSONALITY
(ANAI.YZER 18T ADJUSTMENT RANGE | DEFAULTS
LINE)

SWING ACCELeration 0.0t05.0s 28
DECELeration 0.0t03.0s 15
MINimum LEFT speed 1t050% 40
MAXimum LEFT speed 1t0100% 69
CREEP maximum LEFT speed 1t065% 60
MINimum RIGHT speed 1t050% 55
MAXimum RIGHT speed 1t0100% 69
CREEP maximum RIGHT speed [ - 1t065% 58

MAINTELESCOPE: | ACCELeration 0.0t05.0s 25
DECELeration 0.0t03.0s 1.0
MINimum N speed 1t065% 40
MAXimum IN speed 1t0100% 75
MINimum OUT speed 1t065% 40
MAXimum OUT speed 1t0100% 75

TELESCOPE ACCELeration 0.0t05.0s 1.0

TOWER: DECELeration 0.0t03.0s 0.5
MINimumIN speed 1t065% 35
MAXimum IN speed 1t0100% 70
MINimum OUT speed 1t065% 50
MAXimum OUT speed 1t0100% 85

PLATFORM ACCELeration 0.0t05.0s 15

LEVEL: DECELeration 00t030s | 00
MINimum UP speed 1t065% 26
MAXimum UP speed 1t0100% 40
MINimum DOWN speed 1t065% 25
MAXimum DOWN speed 1t0100% 40
Medium Speed 0.01t01.00 0.60

PLATFORM ACCELeration 0.0t05.0s 15

ROTATE: DECELeration 0.0t03.0s 0.0
MINimum LEFT speed 1t0100% 24
MAXimum LEFT speed 1t0100% 35
MINimum RIGHT speed 1t0100% 24
MAXimum RIGHT speed 1t0100% 35
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Table 6-9. Machine Personality Settings

SUBMENU
DISPLAYED ON PERSONALITY
(ANAI.YZER 18T ADJUSTMENT RANGE | DEFAULTS
LINE)

JIBLIFT Lift ACCELeration 0.0t05.0s 3.5
Lift DECELeration 0.0t03.0s 0.5
MINimum UP speed 1t065% 26
MAXimum UP speed 1t0100% 4
MINimum down 1t065% 26
MaxDown 1t0100% 35

GROUNDMODE | TowerLIFTUPspeed 1t0100% 86
Tower LIFTDOWN speed 1t0100% 80
Main LIFTUP speed 1t0100% 79
Main LIFTDOWN speed 1t0100% 84
SWINGspeed 1t0100% 68
Main TELEscope speed 1t0100% 74
Tower TELEscope speed 1t0100% 69
PLATFORM ROTATE speed 1t0100% 34
PLATFORM LEVEL speed 1t0100% 39
JIBLIFT speed 1t0100% 34

Note: Ground Mode speed are automatically limited to being
lowerthan platform speed for a given function.

3121770

4150365-K

6.7 MACHINE ORIENTATION WHEN SETTING

FUNCTION SPEEDS

Tower Lift: Main Boom Horizontal, Telescoped In. Tower Lift
Up, Record Time. Tower Lift Down, Record Time.

Tower Telescope: Tower Lift Fully Elevated, Main Boom Hori-
zontal, Telescoped In. Tower Tele Out, Record Time. Tower Tele
In, Record Time.

Lift: Tower Lift Fully Elevated, Tower Telescope Fully Extended,
Main Telescope Fully Retracted.

Swing: Boom at Full Elevation. Telescope Retracted. Swing the
Turntable off center and stop. Swing the opposite direction
and start the test when the turntable is centered up. This elim-
inates ramp up and down on the controller affecting times.

Telescope: Boom at Full Elevation; Telescope Retracted; Tele-
scope Out, Record Time. Telescope In, Record Time.

Drive (Forward/Reverse): Test should be done on a smooth
level surface. Drive Select Switch should be set to high speed.
Start approximately 25 ft. (7.62 m) from the starting point so
that the unit is at maximum speed when starting the test.
Results should be recorded for a 200 ft. (60.96 m) course. Drive
Forward, Record Time. Drive Reverse, Record Time.

Drive (Above Horizontal): Test should be done on a smooth,
level surface. Drive Select Switch should be set to Low Engine,
Low Drive. The Platform Speed Control Knob should be posi-
tioned to Creep Speed. This simulates machine speed when
the boom is above horizontal. Results should be recorded for a
50 ft. (15.2 m) course. Drive Forward, Record Time. Drive
Reverse, Record Time.

Platform Rotate: Platform level and completely rotated one
direction. Rotate the opposite direction, Record Time. Rotate
the other direction, Record Time.

Articulating Jib: Platform level and centered with the boom.
Start with the Jib down. Jib Up, Record Time. Jib Down, Record
Time.
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Test Notes
1. Stop watch should be started with the function, not
with the controller or switch.
2. Drive test results reflect 15x19.5 or 18x19.5 tires, pneu-
matic or foam filled.
3. All speed tests are run from the platform. These speeds
do not reflect the ground control operation.
4. The platform speed knob control must be at full speed
(turned clockwise completely).
5. Function speeds may vary due to cold, thick hydraulic
oil. Test should be run with the oil temperature above
100° F (38° Q).
6. Some flow control functions may not work with the
speed knob clicked into the creep position.
6-32

Table 6-10. Function Speeds

Speed Tolerance Speed Tolerance
Function Hybrid Mode Electric Mode
(In Seconds) (In Seconds)
Main Lift Up 45-50 45-50
MainLift Down 45-50 45-50
SwingRight & Left 79-101 79-101
NOTE: No more than 10% difference between swing left and
swing right.
Main Telescope Out 30-40 30-40
MainTelescopeIn 24-34 24-34
Platform Rotate Right & Left 19-30 19-30

NOTE: No more that

15% difference between rotator left and

rotator right.
JibUp 20-30 20-30
JibDown 30-40 30-40
Tower Lift Up 60-75 60-75
Tower Lift Down 44-53 44-53
Tower Telescope Out 24-32 24-32
Tower Telescope In 15-25 15-25
Drive (4WD) Forward & 33-45(FWD) 46-63 (FWD)
Reverse 115-125(Rev) 179-189 (Rev)
Drive Horizontal Above Eleva-
tion 122Min 122 Min
(4WD) Forward & Reverse (CE)
Drive Horizontal Above Eleva-
tion 122Min 122 Min
4WD Forward & Reverse
(ANSI)

4150241-1
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ANALYZER MENU
STRUCTURE
MENU: HELP:  (001)
HELP:PRESS ENTER EVERYTHING OK
LOGXXX)
XXXXXXXXKXXXXXX
MENU: DIAGNOSTICS: DIAGNOSTICS: DIAGNOSTICS: DIAGNOSTICS: DIAGNOSTICS:
DIAGNOSTICS IMG BATTERIES ENGINE SYSTEM VERSIONS
TMG SPEED CMD BATTERY SOC ENGINE STATE MAIN CONTACTOR HECVERSION
XXXXRPM XXX% STOPPED OPEN SOFTWARE XX.XX
IMG SPEED FDBK BATTERY DC CUR ENGINE THROTTLE CLUTCH TMG VERSION
XXXXRPM XXXA LOW SPEED DISENGAGED SOFTWARE XX.XX
TMG BAT VOLT TMG DC EST CUR ENGINE SPEED CLUTCH ACTUATOR ANALYZER
XXXXV XXXA XXXXRPM CURRENT XX.XA ANALYZER XX.XX
CHARGE PHASE SOC BAT VOLTAGE COOLANT TEMP AC CHARGER TANK
COASTING XXXXXV XXXC NOT CONNECTED
AC PHASE CURRENT TMG BAT VOLTAGE ENGINE FAN AC CHARGER ENG
XXXA XXXXXV OFF NOT CONNECTED
TMG MODULE FAN SOC BAT TEMP IRSS STATE OPERATING MODE
OFF XXXC IRSS NOT ACTIVE ELECTRIC
iMG MODULE TEMP BATTERY TEMP 1 CREEP OVERRIDE
XXXC XXXC NOT ACTIVE
MG TEMP BATTERY TEMP 2 VALVE REDUCTION |2
XXXC XXXC XX%
BATTERVTEMPS |2 AMBIENT TEMP 2
XXXC XXXC
BATTERY TEMP 4
XXXC
MENU: ACCESS LEVEL:
ACCESS LEVEL X CODE XXXXXX
MENU: PERSONALITIES: PERSONALITIES:
PERSONALITIES ENGINE IMG
IRSS ENABLE IMAX HIGH CHRG
ENABLED XXXA
IRSS TIMER IMAX LOW CHRG
XXXXXS XXXA
MENU: RESTORE DEFAULTS 1001222877-C
MACHINE SETUP NO MAE39040C

Figure 6-6. Analyzer Flow Chart (Software Version P1.1)
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Connector| Pin Assignment Function Connector| Pin Assignment Function
1 TOWER LIFT UP DIGITAL INPUT 1 LIFT/SWING JOYSTICK SUPPLY SUPPLY VOLTAGE
) TOWER LIFT DOWN DIGITAL INPUT VOLTAGE
. OWERTELESCOPEN OICTALINPUT ) LIFT CENTER TAP INPUT
2 TOWER TELESCOPE OUT DIGITAL INPUT s |2 LIFT SIGNAL INPUT
; VAN TELESCOPEIN DICTALINPUT et SWING SIGNAL INPUT
; VAN TELESCOPEOUT OICTALINPUT 5 SWING CENTER TAP INPUT
7 PLATFORM ROTATE RIGHT DIGITAL INPUT 6 NOT CONNECTED INPUT
; SLATFORN ROTATE LEFT DIGTALINPUT 7 LIFT/SWING JOYSTICK RETURN GROUND
; SLATFORN LEVELUP OICTALINPUT 8 GROUND RETURN GROUND
10 PLATFORM LEVEL DOWN DIGITAL INPUT
n JIBUP DIGITAL INPUT
12 JIBDOWN DIGITAL INPUT Connector| Pin Assignment Function

SPEED PUMP POTENTIOMETER , | DRIVESTEERJOVSTICKSUPPLY 1 g0p)y yoimage
3 GROUID GROUND VOLTAGE
A B A ———
15 ELEC MODE DIGITAL INPUT 16 4
> e ST s L STEER SIGNAL INPUT
5 STEER LEFT INPUT
7 COORDINATED STEER SELECT DIGITAL INPUT
p . T TRy VOLTAGE 6 STEER RIGHT INPUT
—— ALLOGHED LR 7 | DRIVE/STEERJOYSTICK RETURN GROUND
- o ST INBUT 8 GROUND RETURN GROUND
Y UNALLOCATED DIGITAL INPUT
DRIVE ORIENTATION SYSTEM
2 FEATURE ENABLE DIGITAL INPUT Connector| Pin Assignment Function
- T N N 1 MODULE GROUND GROUND
= etcihe NS ) MODULE POWER BATTERY VOLTAGE
% UNALLOCATED DIGITAL INPUT
2% UNALLOCATED DIGITAL INPUT
27 | TWOSPEED VALVE (HIGHENGINE) | DIGITAL INPUT
28 TORQUE MODE DIGITAL INPUT
29 SOFT TOUCH OVER RIDE DIGITAL INPUT
30 HEAD/TAIL LIGHT DIGITAL INPUT
31 HORN DIGITAL INPUT
3 CREEP MODE DIGITAL INPUT
3 UNALLOCATED DIGITAL INPUT
SPEED PUMP POTENTIOMETER +7 REFERENCE
34 REFERENCE VOLTAGE VOLTAGE
35 | SPEED PUMP POTENTIOMETER DIGITAL INPUT
3121770 6-35
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Connector| Pin Assignment Function
1 GROUND MODE GROUND MODE
2 PLATFORM EMS PLATFORM EMS
PLATFORM EMS TO GROUND
3 MODULE PLATFORM MODE
FOOTSWITCH
4 (FUNCTIONENABLESWITCH) POWER BATTERY VOLTAGE
5 GENERATOR SWITCH POWER BATTERY VOLTAGE
6 UNALLOCATED BATTERY VOLTAGE
7 LSS BATTERY VOLTAGE
8 FOOTSWITCH SIGNAL DIGITAL INPUT
9 GENERATOR ON SIGNAL DIGITAL INPUT
+7 REFERENCE
10 +7 REFERENCE VOLTAGE VOLTAGE
n UNALLOCATED ANALOG INPUT
12 UNALLOCATED ANALOG INPUT
13 UNALLOCATED ANALOG INPUT
14 GROUND RETURN GROUND
+7 REFERENCE
15 +7 REFERENCE VOLTAGE VOLTAGE
7 16 UNALLOCATED GROUND
BLACK |~ 17 UNALLOCATED HSDIGITALINPUT
18 SKYGUARD INPUT #1 HS DIGITAL INPUT
19 PLATFORM ALARM LAM POUTPUT
20 ALARM RETURN GROUND
21 PLATFORM LEVEL UP ME DIGITAL OUTPUT
22 PLATFORM LEVEL DOWN ME DIGITAL OUTPUT
23 GROUND RETURN GROUND
24 GROUND RETURN GROUND
25 JIBUP ME DIGITAL OUTPUT
26 JIB DOWN ME DIGITAL OUTPUT
27 UNALLOCATED ME DIGITAL OUTPUT
28 UNALLOCATED ME DIGITAL OUTPUT
29 GROUND RETURN GROUND
30 CAN LOW (CAN ') CANLOW
31 CANHIGH (CAN 1) CANHIGH
32 UNALLOCATED (CAN 1) CAN SHIELD
33 PLATFORM ROTATE LEFT ME DIGITAL OUTPUT
34 PLATFORM ROTATE RIGHT ME DIGITAL OUTPUT
35 GROUND RETURN GROUND

Connector| Pin Assignment Function
1 UNALLOCATED DIGITAL INPUT
2 UNALLOCATED DIGITAL INPUT
3 BATTERY VOLTAGE BATTERY VOLTAGE
DRIVE ORIENTATION SYSTEM
4 OVERRIDE SWITCH HS DIGITAL INPUT
5 UNALLOCATED LAMP OUTPUT
6 CHASSIS TILTED INDICATOR LAMP QUTPUT
7 FUNCTION ENABLE INDICATOR LAMP QUTPUT
VEHICLE SYSTEM DISTRESS
8 INDICATOR LAMP OUTPUT
9 CREEP SPEED INDICATOR LAMP OUTPUT
10 UNALLOCATED LAMP OUTPUT
PLATFORM OVER LOADED
n INDICATOR LAMP OUTPUT
12 UNALLOCATED LAMP OUTPUT
13 UNALLOCATED LAMP OUTPUT
DRIVE ORIENTATION SYSTEM
14 INDICATOR LAMP QUTPUT
15 GENERATOR ON INDICATOR LAMP QUTPUT
n2 16 | SOFT TOUCH TRIGGERED INDICATOR LAMP OUTPUT
GRAY 17 GLOW PLUG ENGAGED INDICATOR LAMP OUTPUT
18 LAMP RETURN GROUND
19 LOW FUEL LAMP OUTPUT
20 UPRIGHT TILTED INDICATOR LAMP OUTPUT
21 BATTERY SOC LAMP QUTPUT
22 BATTERY SOC LAMP OUTPUT
23 BATTERY SOC LAMP OUTPUT
24 BATTERY SOC LAMP OUTPUT
BATTERY LEVEL INDICATORS
25 RETURN GROUND
26 ANALYZER POWER ANALYZER POWER
27 ANALYZER GROUND ANALYZER GROUND
28 ANALYZER RX ANALYZER RX
29 ANALYZER TX ANALYZER TX
30 BATTERY VOLTAGE BATTERY VOLTAGE
31 BATTERY VOLTAGE BATTERY VOLTAGE
32 BATTERY VOLTAGE BATTERY VOLTAGE
33 BATTERY VOLTAGE BATTERY VOLTAGE
34 SWITCH POWER BATTERY VOLTAGE
35 FULL BATTERY SOC INDICATOR LAMP OUTPUT
6-36

3121770



SECTION 6 - JLG CONTROL SYSTEM

This Page Left Blank Intentionally

3121770 6-37



SECTION 6 - JLG CONTROL SYSTEM

6-38

J1-NATURAL
35-PIN

J2-GRAY
35-PIN \

J3- BLACK
14-PIN

18- BLACK
4-PIN

P

- T
® -
030
P o®, o
B ° q
o o
B ° o
AL o e d
o o
Be, q
B e e o
o =
B e oO
B o%°6 o
° o
C o o
B ° E
o o
2] ° q
B °e° o
5% e
\.1 )

/U a
2 -
o s o
H
B oo, o
E%e° d
)
E°e° d
B ®gs° o
)
WE °e°
L o0 d
0 %
E o°omd
o
Eo®o o
o
B.°,d
E%0°4d
)
B %0° d
B °e° o
om0
@

b o

\(x

TTOT
o000 059
50 © 0 o3

0000 oud

00

TOUU[U OO0
x
F1o000000600 000 o0rH
5o 60000006006 0n
%o 00000600000 0%

N\ _rnonnnnnonlnn J

—on

o 0
7T Y
02@
L :
Cie oo d J7-BLACK
L X 35-PIN
:°e°I:
.
jja . d
=] ° =
“%e
a%a
L e ° o
.
® w @
- L]
%/

J4-BLUE
- 35-PIN

o5

1001222338-E
MAE38170E

Figure 6-8. Ground Control Module
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Connector | Pin Function Type
1 THROTTLEACTUATOR(2-SPEED)RELAY DIGITAL | OUTPUT
2 FUELPUMPRELAY DIGITAL | OUTPUT
3 DRIVEFORWARDVALVE DIGITAL | OUTPUT
4 ENGINESPEEDSENSORGROUND GROUND | INPUT
5 PARKBRAKE/2-SPEEDVALVESGROUND GROUND | INPUT
6 DRIVEREVERSEVALVE DIGITAL | OUTPUT
7 RUN/STOPACTUATORRELAY DIGITAL | OUTPUT
8 COOLANTTEMPSENSORGROUND GROUND | INPUT
9 GLOWPLUG/STARTERGROUND GROUND | INPUT
10 RUN/STOPACTUATORHOLDSIGNAL DIGITAL | OUTPUT
n ENGINESTARTERSOLENOIDRELAY DIGITAL | OUTPUT
12 GLOWPLUGSRELAY DIGITAL | OUTPUT
13 UNUSED DIGITAL | OUTPUT
14 ENGINECOOLANTTEMPERATURESENSOR ANALOG | INPUT
15 ENGINEOILPRESSURESWITCH ANALOG | INPUT
16 ENGINESPEEDSENSOR FR,E?;J E INPUT
17 RUN/STOP/FUELPUMPRELAYGROUND GROUND | INPUT

I 18 SKYPOWER(OPTION)GROUND GROUND | INPUT
FANRELAYGROUND(ENGINE/IMG/

Matuall 15 IMG(ONTRE)LLER GROUND (WA
20 2SPEEDVALVE DIGITAL | OUTPUT
21 UNUSED DIGITAL | INPUT
22 SKYPOWER(OPTION)EXCITATION DIGITAL | OUTPUT
23 PRARKINGBRAKEVALVE DIGITAL | OUTPUT
24 UNUSED N/C N/C
25 UNUSED(RESERVEDFORRS-485HIGH) SERIAL | 1/0
26 UNUSED(RESERVEDFORRS-485LOW) SERIAL | 1/0

THROTTLEACTUATOR(2-SPEED)/HEAD/
7 TAILLIGHTREL/(\YGROUN)D GROUND | INPUT
28 ANALYZERPOWER VOLTAGE | OUTPUT
29 ANALYZERRS-232RX SERIAL | INPUT
30 ANALYZERRS-232TX SERIAL | OUTPUT
31 ANALYZERGROUND GROUND | INPUT
32 ENGINEALTERNATOREXCITATION DIGITAL |OUTPUT
33 THROTTLEACTUTOR(2-SPEED)GROUND GROUND | INPUT
34 UNUSED DIGITAL | INPUT
35 UNUSED DIGITAL | INPUT

3121770

Connector | Pin Function Type

1 STEER DUMP VALVE DIGITAL | OUTPUT
2 GROUND ALARM DIGITAL | OUTPUT
3 TOWER TELESCOPE IN VALVE DIGITAL | OUTPUT
4 MAIN TELESCOPE IN VALVE DIGITAL | OUTPUT
5 UNUSED DIGITAL | OUTPUT
6 FUEL LEVEL SENSOR GROUND GROUND | INPUT
7 UNUSED DIGITAL | OUTPUT
8 RIGHT FRONT STEERVALVE DIGITAL | OUTPUT
9 REAR RIGHT STEER VALVE DIGITAL | OUTPUT
10 UNUSED DIGITAL | OUTPUT
n MAIN LIFTUP VALVE DIGITAL | OUTPUT
12 UNUSED DIGITAL | OUTPUT
13 MAIN DUMP VALVE DIGITAL | OUTPUT
14 ALARM/STEERDUMPGROUND GROUND | INPUT
15 TOWERTELESCOPEOUTVALVE DIGITAL | OUTPUT
16 MAINTELESCOPEOUTVALVE DIGITAL | OUTPUT
17 | MAINDUMP/TELE/LEFT/TOWERVALVESGROUND | GROUND | INPUT
n 18 UNUSED GROUND | INPUT
(Gray) | 19 LEFTFRONT STEER VALVE DIGITAL | OUTPUT
20 REAR LEFT STEERVALVE DIGITAL | OUTPUT
2 UNUSED DIGITAL | OUTPUT
22 MAIN LIFT DOWNVALVE DIGITAL | OUTPUT
23 UNUSED DIGITAL | OUTPUT
24 UNUSED DIGITAL | INPUT
25 FUELSENSOR ANALOG | INPUT
26 HEAD/TAILLIGHTENABLERELAY DIGITAL | OUTPUT
27 HORN/GROUNDALARMOUTPUT DIGITAL | OUTPUT
28 MSSOCONFIGUREATIONPOWER GROUND | INPUT
29 UNUSED GROUND | INPUT
30 STEER/STEERDUMPVALVESGROUND GROUND | INPUT
3 FLOWCONTROLVALVE DIGITAL | OUTPUT
32 TOWERLIFTDOWNVALVE DIGITAL | OUTPUT
33 TOWERLIFTUPVALVE DIGITAL | OUTPUT
34 SWINGLEFTVALVE DIGITAL | OUTPUT
35 SWINGRIGHTVALVE DIGITAL | OUTPUT
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Connector | Pin Function Type Connector | Pin Function Type

1 CRIBBINGENABLEDINDICATOR DIGITAL | OUTPUT 1 PLATFORMEMS DIGITAL | INPUT

2 UNRESTRICTEDINDICATOR DIGITAL | OUTPUT 2 PLATFORMMODE DIGITAL | INPUT

3 GLOWPLUGINDICATOR DIGITAL | OUTPUT 3 GROUNDMODE DIGITAL | INPUT

4 ENGINESTARTSWITCH DIGITAL | INPUT 4 CAPACITYANGLESWITCH ANALOG | INPUT

5 PLATFORMLEVELDOWNSWITCH DIGITAL | INPUT 5 UNUSED VOLTAGE | OUTPUT

6 PLATFORMROTATELEFTSWITCH DIGITAL | INPUT 6 UNUSED TERM | 1/0

7 MAINTELESCOPEINSWITCH DIGITAL | INPUT 7 CAPACITYLENGTHSWITCH ANALOG | INPUT

8 JIBLIFTDOWNSWITCH DIGITAL | INPUT 8 UNUSED ANALOG | INPUT

9 UNUSED DIGITAL | INPUT 9 UNUSED GROUND | INPUT

10 TOWERLIFTUPSWITCH DIGITAL | INPUT 10 UNUSED GROUND | INPUT

1 TOWERTELEINSWITCH DIGITAL | INPUT n ELEVATIONSWITCH DIGITAL | INPUT

12 UNUSED DIGITAL | OUTPUT 12 UNUSED DIGIAL | INPUT

13 LOWFUELINDICATOR DIGITAL | OUTPUT 13 CANTHIGH SERIAL | 1/0

14 PLATFORMOVERLOADEDINDICATOR DIGITAL | OUTPUT 14| GROUNDMODEPOWERTOPLATFORM | DIGITAL | INPUT

15 BOOMMALFUNCTIONINDICATOR DIGITAL | OUTPUT 15 FOOTSWITCH DIGITAL | INPUT

16 | EMERGENCYDESCENT/FUNCTIONENABLESWITCH | DIGITAL | INPUT 16 CAPACITYANGLESWITCHPOWER VOLTAGE | OUTPUT

17 PLATFORMLEVELUPSWITCH DIGITAL | INPUT 17 UNUSED TERM | 1/0

18 PLATFORMROTATERIGHTSWITCH DIGITAL | INPUT 18 UNUSED GROUND | INPUT

19 JBLIFTUPSWITCH DIGITAL | INPUT 19 TOWERSWTICHESGROUND GROUND | INPUT

2 UNUSED DIGITAL | INPUT 2 UNUSED ANALOG | INPUT

2 TOWERLIFTDOWNSWITCH DIGITAL | INPUT 21| TOWERTELESCOPERETRACTEDSWITCH | DIGITAL | INPUT
7Y, TOWERTELEOUTSWITCH DIGITAL | INPUT 72 TOWERLIFTSWITCH DIGITAL | INPUT
(Blue) 753 MAINLIFTUPSWITCH DIGITAL | INPUT (Black) 753 JUMPER DIGITAL | INPUT
% UNUSED VBAT | OUTPUT % CANTLOW SERIAL | 1/0

2 SWITCHESPOWER VBAT | OUTPUT 2 UNUSED GROUND | INPUT

26| BATTERYLOW/NOTCHARGINGINDICATOR | DIGITAL | OUTPUT 2% CAPACITYLENGHTSWITCHPOWER VOLTAGE | OUTPUT

27 RESTRICTEDINDICATOR DIGITAL | OUTPUT 7 UNUSED VOLTAGE | OUTPUT

28 CHECKENGINEINDICATOR DIGITAL | QUTPUT 2 UNUSED GROUND | INPUT

29 SYSTEMDISTRESSINDICATOR DIGITAL | OUTPUT 29 BOOMELEVATIONSWITCHPOWER VBAT | OUTPUT

30 MAINTELESCOPEOUTSWITCH DIGITAL | INPUT 30 JUMPERPOWER VBAT | OUTPUT

31 INDICATORSGROUND GROUND | INPUT 3 UNUSED VBAT | OUTPUT

32 UNUSED GROUND | INPUT 32 UNUSED VBAT | OUTPUT

3 MAINLIFTDOWNSWITCH DIGITAL | INPUT 33 | TOWERTELESCOPERETRACTEDSWTICHPOWER | VBAT | OUTPUT

34 SWINGLEFTSWITCH DIGITAL | INPUT 34 TOWERLIFTSWITCHPOWER VBAT | OUTPUT

35 SWINGRIGHTSWITCH DIGITAL | INPUT 35 DOSSWITCH DIGITAL | INPUT
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Connector | Pin Function Type Connector | Pin Function Type

1 DRIVEVALVESCURRENTFEEDBACK GROUND | INPUT 1 UNUSED FREQUENCY |  INPUT
2 THROTTLECURRENTFEEDBACK GROUND | INPUT 2 UNUSED FREQUENCY |  INPUT
3 UMSSENSORGROUND GROUND | INPUT 3 CAN2HIGH(ISOLATED) SERIAL 1/0
4 SWINGVALVESCURRENTFEEDBACK GROUND | INPUT 4 CAN2LOW(ISOLATED) SERIAL 1/0
5 UNUSED GROUND | INPUT 12 5 MSSOSWITCHGROUND GROUND INPUT
6 FLOWCONTROLVALVECURRENTFEEDBACK | GROUND | INPUT (Blue) 6 UNUSED SERIAL 1/0
7 ENGINESPEEDSENSOR/UMSSENSORPOWER VBAT | OUTPUT 7 UNUSED SERIAL 1/0
8 UMSSENSOR DIGITAL | INPUT 8 MSSOSWITCH DIGITAL INPUT

(BIJ:(k) 9 CRIBBINGENABLESWITCH DIGITAL | INPUT
10 UNUSED DIGITAL | INPUT
n MSSOCONFIGURATION DIGITAL | INPUT
12 UNUSED VOLTAGE | OUTPUT
13 UNUSED ANALOG | INPUT
14 MAINLIFTVALVESCURRENTFEEDBACK GROUND | INPUT

Connector | Pin Function Type
1 MODULEGROUND GROUND | OUTPUT
18 2 MODULEPOWER VBAT INPUT
(Black) 3 UNSED GROUND | INPUT
4 UNSED VBAT | OUTPUT
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12 N

1001223583-B
MAE38180B

Figure 6-9. HEC Module
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CONNECTOR [PIN|  TAGNAME DESCRIPTION TVPE
1| 12VSYSTEMIGN IGNITION POWER | INPUT
2| 12VSYSTEMGND | ACCESSORYMODULEGROUND | POWER | INPUT
3 SPARE DIGITAL | INPUT
4 SPARE DIGITAL | INPUT
5 SPARE DIGITAL | INPUT
6 SPARE DIGITAL | INPUT

IMGCONTROLLER

7| COOLINGFAN WIGCONTROLLERFAN™ | pygmat | ourpur
8 SPARE DIGITAL | OUTPUT

ek | ° SPARE DIGITAL | OUTPUT
10| ENGINE COOLING FAN ENGINEFAN DIGITAL | OUTPUT
1 SPARE DIGITAL | OUTPUT
12 SPARE DIGITAL | OUTPUT
1 SPARE POWER | OUTPUT
2 SPARE ANALOG | INPUT
3 SPARE POWER | OUTPUT
4 SPARE POWER | OUTPUT
5 SPARE ANALOG | INPUT
6 SPARE POWER | OUTPUT
7 SPARE ANALOG | INPUT
8 SPARE ANALOG | INPUT

JGREY) | 9 CANH CANBUSHIGH SERIAL | 1/0
10 CANL CANBUSLOW SERIAL | 1/0
1| TX_ANALYZER RS-232TRANSMIT SERIAL | OUTPUT
12 RX_ANALYZER RS-232RECEIVE SERIAL | INPUT

3121770
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1001222879-C
MAE38190C

Figure 6-10. IMG Controller
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CONNECTOR PIN FUNCTION TVPE

1 IMG_CONTROLLER_IGN LOGICPOWERIN POWER
2 SPARE POWEROUT POWER
3 SPARE ANALOGIN INPUT
4 SPARE HSDIGITALIN INPUT
5 SPARE HSDIGITALIN INPUT
6 CHARGERT_INTERLOCK_A LSDIGITALIN INPUT
7 SPARE ENCODERCHA INPUT
8 SPARE ENCODERPWR POWER
9 BATT_ANALOG_ SENSE_GND ANALOGGND POWER
10 SPARE ANALOGIN INPUT
n SPARE HSDIGITALIN INPUT
12 SPARE CANTTERMINATOR COMMUNICATION
13 CHARGER2_INTERLOCK_B LSDIGITALIN INPUT
n SPARE ENCODERCHB INPUT
15 LS_DIG/IMG_TEMP_GND ENCODERGND POWER
16 MAIN_CONTACTOR_LS_DRV PWMDIGITALOUT OUTPUT

A 17 SPARE POWERIN POWER
18 SPEED_CONVERTER_PULSE LSDIGITALOUT OUTPUT
19 SPEED_CONVERTER_CHARGE LSDIGITALOUTPWM OUTPUT
2 CAN2L CANTSIGNAL COMMUNICATION
21 CAN2H CANTSIGNAL COMMUNICATION
2 NIC CANTGROUND POWER
3 IMG_TEMP+ ANALOG/DIGITALTEMP INPUT

3121770
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6.8 CANBUS COMMUNICATIONS

CANbus: CAN (Control Area Network) is a two wire differential
serial link between the Platform Module, Universal Ground
Module (UGM) and HEC module providing bi-directional com-
munications. This machine has two CANbus communications.
CAN1 connects ground display, HEC module and clutch con-
trol module. CAN2 connects Universal Ground Module (UGM),
IMG module and SoC device.

Two-wire: One wire (YEL) is driven high (5v) and the other low
(GRN) (0v) to send a signal; both wires “float” (2.5v) when no
signal is being sent.

Differential: Any electrical line noise can affect the high or the
low wires but never both, so communications is not corrupted.

Serial Link: Messages are being sent bit by bit along the wires;
the high bus speed allow all modules to be constantly
updated around 20 times per second. Typical traffic is 300 -
500 messages per second.

A complete CANbus circuit is approximately 60 ohms, which
can be verified at the "T” fitting inside the ground station or
below the BLAM. Each individual circuit from the modules is
approximately 120 ohms.

The UGM is the master system controller. Most functions are
dispatched and coordinated from this module, The PLATFORM
MODULE handle sub-tasks. All characterized information (val-
ues) are stored into the ground module (i.e., Personalities or
Calibrations).

6-46

Interlocks: Any device that sends an electrical input. (For an
example a limit switch, proximity switch, etc;)

Platform Level: The UGM stores the default values and han-
dles interlocks. The PLATFORM MODULE reads the sensors
mounted on the platform assembly and controls the Level Up
/ Down valves to maintain set point sent from the UGM.

Steer: The UGM stores crack points and sends desired drive
direction, steering mode and axle extend/retract commands.
The PLATFORM MODULE reports the steering switch position
to the UGM.

Drive: The UGM stores crack points, sends commands for each
drive pump. (Command is computed from drive joystick input,
interlocks, wheel angle, etc).

Lift, Tele, & Swing: The UGM stores default values and han-
dles interlocks and calibration information. Lift, Telescope and
Swing commands are dependent upon interlocks through out
the machine. Boom angle, length and swing are controlled by
the UGM.
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SECTION 6 - JLG CONTROL SYSTEM

6.9 DIAGNOSTIC TROUBLE CODE CHART
Table 6-11. Diagnostic Trouble Code Chart

DTC Flash Code | Sequence Fault Message Fault Description Check
001 00 1 EVERYTHING OK The normal help messagein Platform No response required for this
Mode. DTC.
002 00 2 GROUND MODEOK The normal help message in Platform Noresponse required for this
Mode. DTC.
0010 00 10 RUNNING AT CUTBACK-OUT OF TRANSPORT POSITION Drive speedis limited to "ELEVATEDMAX" | Response described in Drive
whilethe vehicleis out of transport posi- | Modes section.
tion.The normal help message in Ground
Mode.
000 00 0 <<<HELP COMMENT >>>
0011 00 n FSW OPEN (Foot switch open) Adrive/boomfunctionwasselectedwith | The UGMsshallnot Enable the
the Footswitch open. Machine.
0012 00 12 RUNNING AT CREEP - CREEP SWITCH OPEN Allfunctions at creep while the The UGM shall limitthe
Creep Switchisopen. machineto Creep speed.
0013 00 13 RUNNING AT CREEP - TILTED AND ABOVE ELEVATION Allfunctions at creep while the Platform s
elevated and the Chassisistilted.
0014 00 14 CHASSISTILT SENSOR OUT OF RANGE The Chassisis tilted > 19 degrees formore | Not reported during power-
then4seconds. up.
0015 00 15 LOAD SENSOR READING UNDER WEIGHT The Load Sensing System indicates > 20%
under calibrated zero point.
0031 00 31 FUELLEVEL LOW -ENGINESHUTDOWN Engine Shutdown has occurred dueto Fuel | Response describedin Fuel
Level =EMPTY condition. Shutdown section.
0035 00 35 APUACTIVE Auxiliary Power/Emergency Descent Response described in Auxil-
Modeisactive. iary Power/Emergency
Descent Mode section.
0039 00 39 SKYGUARD ACTIVE - FUNCTIONS CUTOUT Response described in Auxiliary Power/ | Response described in Sky-
Emergency Descent Mode section. Guard section.
0040 00 40 RUNNING AT CREEP - CREEP SWITCH CLOSED All Function speeds are limited to creep
because the creep switchis closed.
210 21 0 <<<POWER-UP>>>
m 21 1 POWERCYCLE The normal help messageisissued at each
power cycle.
212 21 2 KEYSWITCH FAULTY Both Platform and Ground modesare The UGMsshall assumeasta-
selected simultaneously. tionselection of Ground.
213 21 3 FSWFAULTY Both Footswitchesare closed formorethen | The UGM shall not Enable the
onesecond. Machine.
220 22 0 <<<PLATFORM CONTROLS >>>
227 22 7 STEER SWITCHES FAULTY Both Steer Leftand SteerRightinputsare | The UGMshall prohibit Steer;
closed simultaneously. The UGM shall limit Drive to
Creep
The Steer Left switchinput=
Low;
The SteerRightswitchinput=
Low;
Steerand full Drive speed per-
mitted after
controlsareinitialized
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SECTION 6 - JLG CONTROL SYSTEM

Table 6-11. Diagnostic Trouble Code Chart

DTC Flash Code | Sequence Fault Message Fault Description Check
211 22 n FSWINTERLOCKTRIPPED The Footswitch was closed formore then | Canbereported during
seven seconds. power-up.
212 22 12 DRIVELOCKED - JOYSTICK MOVED BEFORE FOOTSWITCH Adrivefunctionwas selected withFoot- | Canbe reported during
switchopen. power- up.
213 22 13 STEER LOCKED - SELECTED BEFORE FOOTSWITCH Asteerfunction wasselectedwith Foot- | The UGMsshallnotEnable the
switchopen. Machine.
2214 22 14 DRIVE/STEERLOCKED - JOYSTICK MOVED BEFORE ENABLE Drive/Steerwas selected before Enable
switchactivated.
2216 22 16 D/5JOY.OUTOF RANGEHIGH The D/S Joystick reference voltage s Resistive joysticks.
>8.1V. Ifthereference voltageis >
7.7V thenthereference
voltageis outoftolerance ofa
shorttobattery has
occurred.
2217 22 17 D/SJOY.CENTERTAPBAD The D/S Joystick center tapvoltage is Resistive joysticks.
<3.08Vor>3.83V. -Thereisa+/-.1Vrange.
around these values due to
resistor tolerances.
2219 22 19 L/SJOY.OUTOF RANGEHIGH TheL/S Joystick reference voltage is Resistive joysticks.
>8.1V. -Ifthe reference voltageis >
7.7V thenthereference
voltageisoutoftolerance ofa
shorttobattery has
occurred.
2220 2 20 L/SJOY.CENTERTAP BAD TheL/S Joystick centertap voltageis < Resistive joysticks.
3.08Vor>3.83V. -Thereisa+/-.1Vrange.
around these values due to
resistor tolerances.
22 2 2 LIFT/SWING LOCKED - JOYSTICK MOVED BEFORE FOOTSWITCH | Alift/swingfunctionwasselectedwith | Iftriggered by the Liftand/or
Footswitch open. Swingjoysticknotbeingin
theneutral positionat
Startup, the UGM shall pro-
hibit Lift and Swing.
Iftriggered by Liftand/or
Swingjoystickisnotinthe
neutral position when Foot-
switch becomes active or
while DT(2212,22130r2223
isactive, the UGM shall not
Enable the Machine.
2222 22 22 WAITING FOR FSWTOBE OPEN The Footswitch was closed duringPlatform | Canbe reported during
selection. power-up.
2223 22 23 FUNCTION SWITCHES LOCKED- SELECTED BEFOREENABLE | Aboom function was selected with Foot- | The UGM shall not Enable the
switchopen. Machine.
2224 22 24 FOOTSWITCH SELECTED BEFORE START The Footswitch was closed duringengine | The UGM shall prohibit
start. Engine Start.
2269 22 69 FUNCTION PROBLEM - HIGH SPEED & CREEP ACTIVE
TOGETHER
6-52 3121770



SECTION 6 - JLG CONTROL SYSTEM

Table 6-11. Diagnostic Trouble Code Chart

DTC Flash Code | Sequence Fault Message Fault Description Check
234 23 4 FUNCTION SWITCHES FAULTY - CHECK DIAGNOSTICS/BOOM | Aboom function has both directions Disable whicheverboom
selected together. functionswhoseboom control
inputsaretriggering the fault.
IfEngine Start/Auxat fault,
disable Engine Start but per-
mit Auxiliary Power/
Emergency Descent.
235 3 5 FUNCTION SWITCHES LOCKED - SELECTED BEFORE AUX Aboom function wasselected
POWER before aux power.
236 23 6 FUNCTION SWITCHES LOCKED - SELECTED BEFORE START Aboom functionwasselected
SWITCH before engine start.
237 PX] 7 START SWITCH LOCKED - SELECTED BEFORE KEYSWITCH The Start Switch was closed during power- | The UGMsshall prohibit
up. EngineStart.
23163 23 163 FUNCTION PROBLEM - MSSO PERMANENTLY SELECTED The MSSOswitchinput=Lowat Startup. | Noresponse required for this
DTCPower Cycled.
240 24 0 <<<OTHERCONTROLS >>>
241 24 1 AMBIENT TEMPERATURE SENSOR - OUT OF RANGELOW MACHINESETUP > TEMP CUTOUT=YES; | The UGM shall setLow Tem-
Ambient Temperature sensor reading - perature Cutout state = Faulty
50C. Ifthe Machineisin Platform
Modeandifthe Boomis
Above Elevation;
The UGM shall suspend
motion;
Ifthe Machineisin Ground
Mode; No response required
forthis DTC.
242 24 2 AMBIENT TEMPERATURE SENSOR - OUT OF RANGE HIGH Ambient Temperature sensor reading Check Ambient Temperature
>85C sensorreading < 85C.
250 25 0 <<<FUNCTION PREVENTED >>>
259 25 9 MODEL CHANGED - HYDRAULICS SUSPENDED - CYCLEEMS | Themodel selection hasbeen changed. | Disableall machineand
engine functions (i.e., com-
mand engine shutdown and
donotpermitstart).
2513 25 13 GENERATORMOTION CUTOUTACTIVE Drivingis not possible while the vehicle | The UGMshall notEnable the
generatorisrunning ANDis configuredto | Machine.
preventdrive.
2514 25 14 BOOM PREVENTED - DRIVE SELECTED Boom functions are not possible whilethe | The UGMshall prohibitall
vehicleisbeing driven AND s configured to | boom functions.
notallow simultaneous drive &boom
operation.
2516 25 16 DRIVEPREVENTED - ABOVE ELEVATION Driving s not possible while Boomfunc- | The UGM shall prohibit Drive
tionsare selected ANDis configuredtonot | and Steer.
allow simultaneous drive & boom opera-
tion.
2517 25 17 DRIVEPREVENTED- TILTED & ABOVE ELEVATION Driving s not possible while the vehicleis | The UGM shall prohibit Drive
tilted and above elevation ANDis config- | and Steer.
ured to prevent drive while tilted and
above elevation.
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SECTION 6 - JLG CONTROL SYSTEM

Table 6-11. Diagnostic Trouble Code Chart

DTC Flash Code | Sequence Fault Message Fault Description Check

2518 25 18 DRIVEPREVENTED - BOOM SELECTED MACHINESETUP > FUNCTIONCUTOUT= | The UGM shall prohibit Drive
BOOM CUTOUT and Steer.

The boomis Above Elevation
Anyboomfunctionisalready active The
operator attempts toactivate Drive or
Steer.

2519 25 19 DRIVEPREVENTED- TILTED & EXTENDED OR HIGH ANGLE Drive Selected while tilted and extended
and tiltis configured to cutout drive.

2520 25 20 FUNCTIONS LOCKED OUT - CONSTANT DATA VERSION

IMPROPER

2530 25 30 UMS SENSOR FORWARD LIMITREACHED The Uprightangle relative to the turntable
islessthan-4.0degree.

2531 25 3 UMS SENSOROUT OF USABLERANGE Both the turntabletiltsensorand the UMS
sensorread greater then+/-10 degreein
the same direction.

2532 25 32 UMS SENSOR BACKWARD LIMIT REACHED The Uprightangle relative to the turntable
isgreaterthan+2.5degree.

2563 25 63 SKYGUARD SWITCH - DISAGREEMENT MACHINESETUP > SKYGUARD = YES; Response detailed in Sky-
MachineisinPlatform Mode; Guard section.
[(SkyGuardinput #1 Platform Module J7-

18) # (SkyGuardinput#2 Platform Module

J1-23)] > 160ms

2568 25 68 TEMPERATURE CUTOUT ACTIVE - AMBIENT TEMPERATURE Low Temperature Cutout =Active Ifthe Boomis Above Elevation;
TOOLOW The UGM shall suspend

motion; The UGM shall limit
themachine to Creep speed
after controlsinitialized
[fthe Machineisin Platform
Modeandifthe Boomis not
Above Elevation.

2576 25 76 PLATFORM LEVELPREVENTED - ABOVE ELEVATION Platform Level Override Cutout =Enabled; | The UGMshall suspend Plat-
The Platform Level Up or Down switch formLevel Upand Down
input=High; commands;
Footswitchisactive. The UGM shall prohibit Plat-

form Level Upand Down

2577 25 77 DRIVEPREVENTED - START BATTERY CONNECTED Startbatteryis connected Checkthebattery.

330 33 0 <<<GROUNDOUTPUTDRIVER >>>

331 3 1 BRAKE - SHORT TO BATTERY Thereisa Short to Battery to the Brake CheckHarness for damage.
Valve.

332 33 2 BRAKE-OPEN CIRCUIT Thereisan Open Circuitto the Brake Valve. | Check Harness for damage.

3311 33 n GROUND ALARM - SHORT TO BATTERY ThereisaShort toBatterytotheGround | Ground Alarm equipped vehi-
Alarm. clesonly.

3336 33 36 ALTERNATOR POWER - SHORTTO GROUND ThereisaShortto Groundtothe Alterna- | Check Harness for damage.
tor/ECM.

3340 33 40 AUXPOWER - SHORTTO GROUND Thereisa Short to Ground to the Auxiliary | Check Harness for damage.
PowerPump Relay.

3341 33 | AUXPOWER-OPEN CIRCUIT Thereisan Open Circuittothe CheckHarness for damage.
Auxiliary Power Pump Relay.

3342 33 Lyl AUXPOWER - SHORT TO BATTERY ThereisaShorttoBatterytothe Auxiliary | Check Harness for damage.
Power PumpRelay.
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Table 6-11. Diagnostic Trouble Code Chart

DTC Flash Code | Sequence Fault Message Fault Description Check

3346 33 46 ELECTRICFAN - SHORTTO GROUND ThereisashorttogroundtotheElectric | CheckHarness fordamage.
Fan.

3347 33 47 ELECTRICFAN - OPEN CIRCUIT Thereisan Open Circuittothe ElectricFan. | Check Harness for damage.

3348 33 48 ELECTRICFAN - SHORTTO BATTERY ThereisaShorttoBatterytothe Electric | Check Harness fordamage.
Pump.

3349 33 49 ELECTRICPUMP - SHORTTO GROUND Thereisa Shortto Ground to the Pump Check Harness fordamage.
Relay.

3350 33 50 ELECTRICPUMP - OPEN CIRCUIT Thereisan Open Circuittothe Check Harness for damage.
Pump Relay.

3351 33 51 ELECTRICPUMP - SHORTTO BATTERY ThereisaShort to Battery to the Pump Check Harness for damage.
Relay.

3352 33 52 LPLOCK-SHORTTO GROUND Thereisan Open Circuittothe Check Harness for damage.
LPLock.

3353 33 53 LPLOCK-OPEN CIRCUIT Thereisan Open Circuittothe CheckHarness for damage.
LPLock.

3354 33 54 LPLOCK-SHORTTOBATTERY ThereisashorttoBatterytotheLPLock. | Check Harness fordamage.

3355 33 55 LPSTARTASSIST- SHORTTO GROUND Thereisashorttogroundtothe PStart | Check Harness fordamage.
Assist.

3356 33 56 LPSTARTASSIST- OPEN CIRCUIT Thereisan Open Circuit to the LP Start Check Harness for damage.
Assist.

3357 33 57 LPSTART ASSIST - SHORT TO BATTERY ThereisashorttobatterytotheLPStart | Check Harness fordamage.
Assist.

3358 33 58 MAIN DUMP VALVE - SHORT TO GROUND ThereisaShortto Ground to the Main Check Harness for damage.
Dump Valve.

3359 33 59 MAINDUMP VALVE - OPEN CIRCUIT Thereisan Open Circuitto the Check Harness fordamage.
Main Dump Valve.

3360 33 60 MAIN DUMPVALVE- SHORT TO BATTERY Thereisa Short to Battery to the Main Check Harness fordamage.
Dump Valve.

3361 33 61 BRAKE-SHORT TO GROUND ThereisaShort to Ground to the Check Harness for damage.
Brake Valve.

3362 33 62 START SOLENOID - SHORTTO GROUND ThereisaShortto Ground to the Start Check Harness for damage.
Relay.

3363 33 63 START SOLENOID - OPEN CIRCUIT Thereisan Open Circuittothe Check Harness for damage.
StartRelay.

3364 33 64 START SOLENOID - SHORT TO BATTERY Thereisa Short to Battery to the Start CheckHarness for damage.
Relay.

3365 33 65 STEER DUMP VALVE - SHORTTO GROUND Thereisa Short to Ground to the Steer Check Harness fordamage.
Dump Valve.

3366 33 66 STEER DUMP VALVE - OPEN CIRCUIT Thereisan Open Circuittothe CheckHarness for damage.
Steer Dump Valve.

3367 33 67 STEER DUMP VALVE - SHORTTO BATTERY Thereisa Short to Battery to the Steer Check Harness for damage.
Dump Valve.

3368 33 68 TWO SPEED VALVE - SHORT TO GROUND Thereisa Short to Ground to the Check Harness for damage.
Two Speed Valve.

3369 33 69 TWO SPEED VALVE - OPEN CIRCUIT Thereisan Open Circuittothe Check Harness for damage.
Two Speed Valve.

3370 33 70 TWOSPEED VALVE - SHORT TO BATTERY ThereisaShort to Battery to the CheckHarness for damage.
Two Speed Valve.
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SECTION 6 - JLG CONTROL SYSTEM

Table 6-11. Diagnostic Trouble Code Chart

DTC Flash Code | Sequence Fault Message Fault Description Check

3371 33 71 GROUND ALARM - SHORT TO GROUND ThereisaShorttoGroundtothe Ground | Check Harness for damage.
Alarm.

3372 33 72 GROUND ALARM - OPEN CIRCUIT Thereisan Open Circuit to the Ground CheckHarness for damage.
Alarm.

3373 3 73 GEN SET/WELDER - SHORT TO GROUND ThereisaShort to Ground to the Generator | Check Harness for damage.
Relay.

3374 33 74 GENSET/WELDER - OPEN CIRCUIT Thereisan Open Circuittothe Generator | Check Harness for damage.
Relay.

3375 33 75 GEN SET/WELDER - SHORTTO BATTERY Thereisa Short to Battery to the Generator | CheckHarness for damage.
Relay.

3376 33 76 HEADTAILLIGHT - SHORTTO GROUND ThereisaShortto Groundtothe HeadLight | Check Harness for damage.
Relay.

3377 33 77 HEADTAILLIGHT - OPEN CIRCUIT Thereisan Open Circuittothe Head Light | Check Harness for damage.
Relay.

3378 33 78 HEADTAILLIGHT - SHORT TO BATTERY ThereisaShorttoBatterytothe HeadLight | Check Harness for damage.
Relay.

3379 33 79 HOURMETER - SHORTTO GROUND Thereisa Short to Ground to the Hour CheckHarness for damage.
Meter.

3382 33 82 PLATFORMLEVEL UP VALVE - SHORT TO GROUND Thereisa ShorttoGround tothe Platform | Check Harness for damage.
Level UpValve

3383 33 83 PLATFORM LEVEL UP VALVE - OPEN CIRCUIT Thereisan Open Circuit to the Platform CheckHarness for damage.
Level Up Valve.

3384 33 84 PLATFORMLEVEL UP VALVE - SHORT TO BATTERY ThereisaShort to Batterytothe Platform | Check Harness for damage.
Level UpValve

3388 33 88 PLATFORM LEVEL DOWN VALVE - SHORTTO GROUND Thereisa Short to Ground to the Platform | Check Harness for damage.
Level Down Valve

3389 33 89 PLATFORM LEVEL DOWN VALVE- OPEN CIRCUIT Thereis an Open Circuit to the Platform CheckHarness for damage.
Level Down Valve.

3390 33 90 PLATFORMLEVEL DOWN VALVE- SHORTTO BATTERY ThereisaShort toBattery tothe Platform | Check Harness for damage.
Level Down Valve

3394 33 9% PLATFORMROTATE LEFT VALVE - SHORT TO GROUND Thereisa ShorttoGroundtothe Platform | Check Harness for damage.
Rotate Left Valve.

3395 33 95 PLATFORM ROTATE LEFT VALVE - OPEN CIRCUIT Thereisan Open Circuit to the Platform Check Harness fordamage.
Rotate Left Valve.

3396 33 9% PLATFORM ROTATE LEFT VALVE - SHORT TO BATTERY ThereisaShort to Batterytothe Platform | Check Harness for damage.
Rotate Left Valve.

3397 33 97 PLATFORM ROTATE RIGHT VALVE - SHORT TO GROUND ThereisaShortto Ground to the Platform | Check Harness for damage.
Rotate Right Valve.

3398 33 98 PLATFORM ROTATE RIGHT VALVE - OPEN CIRCUIT Thereisan Open Circuit to the Platform CheckHarness for damage.
RotateRight Valve.

3399 33 99 PLATFORM ROTATE RIGHT VALVE - SHORT TO BATTERY ThereisaShort toBatterytothe Platform | Check Harness for damage.
RotateRight Valve.

33100 33 100 JIBLIFTUP VALVE - SHORTTO GROUND ThereisaShorttoGroundtotheJIBLiftUp | Check Harnessfor damage.
Valve.

33101 33 101 JIBLIFTUP VALVE - OPEN CIRCUIT Thereisan Open CircuittotheJIBLiftUp | Check Harness for damage.
Valve.

33102 33 102 JIBLIFTUP VALVE - SHORTTOBATTERY ThereisaShort toBatterytotheJIBLift Up | Check Harness for damage.
Valve.
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Table 6-11. Diagnostic Trouble Code Chart

DTC Flash Code | Sequence Fault Message Fault Description Check

33103 33 103 JIBLIFTDOWN VALVE - SHORT TO GROUND Thereisa Short to Ground to the JIB Lift Check Harness for damage.
Down Valve.

33104 33 104 JIBLIFTDOWN VALVE - OPEN CIRCUIT Thereisan Open CircuittotheJIBLift Down | Check Harness for damage.
Valve.

33105 33 105 JIBLIFTDOWN VALVE - SHORT TO BATTERY Thereisa Short to Battery to the JIB Lift CheckHarness for damage.
Down Valve.

33106 3 106 TOWERLIFT UP VALVE - SHORTTO GROUND ThereisaShort to Ground to the Tower Lift | Check Harness for damage.
Up Valve.

33107 33 107 TOWERLIFT UP VALVE - OPEN CIRCUIT Thereisan Open Circuit tothe Tower LiftUp | Check Harness fordamage.
Valve.

33108 33 108 TOWERLIFT UP VALVE - SHORTTO BATTERY ThereisaShort to Battery tothe TowerLift | Check Harness for damage.
UpValve.

33109 33 109 TOWERLIFT DOWN VALVE - SHORTTO GROUND Thereisa ShorttoGround to the Tower Lift | Check Harness for damage.
Down Valve.

33110 33 110 TOWERLIFT DOWN VALVE - OPEN CIRCUIT Thereisan Open Circuittothe TowerLift | Check Harness for damage.
Down Valve.

33111 33 m TOWERLIFT DOWN VALVE - SHORTTO BATTERY Thereisa ShorttoBatterytothe TowerLift | Check Harness fordamage.
Down Valve.

33112 33 12 TOWERTELESCOPEIN VALVE - SHORTTO GROUND Thereisa Short to Ground to the Tower Check Harness fordamage.
Telescope InValve.

33113 33 13 TOWERTELESCOPEIN VALVE - OPEN CIRCUIT ThereisanOpen Circuittothe Tower Tele- | Check Harness fordamage.
scope InValve.

33114 33 114 TOWERTELESCOPE IN VALVE - SHORTTO BATTERY ThereisaShort to Battery to the Tower Check Harness for damage.
Telescope InValve.

33115 33 15 TOWERTELESCOPE OUT VALVE - SHORT TO GROUND ThereisaShort to Ground to the Tower Check Harness for damage.
Telescope Out Valve.

33116 33 116 TOWERTELESCOPEOUT VALVE - OPEN CIRCUIT Thereisan Open Circuittothe Tower Tele- | Check Harness fordamage.
scope Out Valve.

33117 33 17 TOWERTELESCOPE OUT VALVE - SHORT TO BATTERY Thereisa Short toBattery to the Tower Check Harness for damage.
Telescope Out Valve.

33118 33 18 SWINGRIGHTVALVE- SHORTTO GROUND Thereisa Shortto Ground to the Swing Check Harness fordamage.
Right Valve.

33119 33 19 SWINGRIGHT VALVE- OPEN CIRCUIT Thereisan Open Circuitto the SwingRight | Check Harness fordamage.
Valve.

33120 33 120 TELESCOPEIN VALVE- SHORTTO BATTERY ThereisaShort toBattery to the Main Tele- | Check Harness fordamage.
scope InValve.

33121 33 121 SWINGRIGHT VALVE - SHORTTO BATTERY ThereisaShort to Battery tothe Swing Check Harness for damage.
Right Valve.

33122 33 122 SWING LEFT VALVE - SHORT TO GROUND ThereisaShortto Ground tothe SwingLeft | Check Harness fordamage.
Valve.

33123 33 123 TELESCOPEQOUT VALVE - SHORTTO BATTERY ThereisaShort toBattery tothe Main Tele- | Check Harness for damage.
scope Out Valve.

33130 33 130 THROTTLEACTUATOR - SHORT TO GROUND ThereisaShorttoGroundtotheThrottle | Check Harness fordamage.
Actuator.

33131 33 131 THROTTLE ACTUATOR - OPEN CIRCUIT Thereisan Open Circuit to the Throttle Check Harness for damage.
Actuator.

33132 33 132 THROTTLE ACTUATOR - SHORT TO BATTERY ThereisaShorttoBatterytothe Throttle | Check Harness fordamage.
Actuator.
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33170 33 170 LIFTDOWN VALVE- OPEN CIRCUIT ThereisaShort to Ground to the Lift Down | Check Harness for damage.
Valve.

3317 33 17 LIFTDOWN VALVE - SHORT TO BATTERY Thereisan Open CircuittotheLiftDown | Check Harness for damage.
Valve.

33172 33 172 LIFT DOWN VALVE - SHORT TO GROUND Thereisa Short toBattery totheLift Down | Check Harness for damage.
Valve.

33175 3 175 JIBROTATE LEFT VALVE - OPEN CIRCUIT Thereisan Open Circuittothe JIBRotate | Check Harness for damage.
LeftValve.

33176 33 176 JIBROTATELEFT VALVE - SHORT TO BATTERY Thereisa ShorttoBatterytothe JIBRotate | CheckHarnessfordamage.
LeftValve.

33177 33 177 JIBROTATE LEFT VALVE - SHORT TO GROUND ThereisaShortto Groundto the JIB Rotate | Check Harness for damage.
Left Valve.

33178 33 178 JIBROTATERIGHT VALVE - OPEN CIRCUIT Thereisan Open Circuittothe JIBRotate | Check Harness for damage.
Right Valve.

33179 33 179 JIBROTATERIGHT VALVE - SHORT TO BATTERY Thereisa ShorttoBatterytothe JIBRotate | Check Harnessfordamage.
Right Valve.

33180 33 180 JIBROTATE RIGHT VALVE - SHORT TO GROUND ThereisaShorttoGroundtothe JIBRotate | Check Harnessfordamage.
Right Valve.

33182 33 182 LIFTVALVES - SHORTTO BATTERY Thereisa ShorttoBatterytothe Lift Valves. | Check Harness fordamage.

33186 33 186 TELESCOPEOUT VALVE - OPEN CIRCUIT Thereisan Open Circuittothe MainTele- | Check Harness for damage.
scope Out Valve.

33188 33 188 TELESCOPE OUT VALVE - SHORT TO GROUND Thereisa Short to Ground to the Main Tele- | Check Harness for damage.
scope Out Valve.

33189 33 189 TELESCOPE IN VALVE - OPEN CIRCUIT Thereisan Open Circuittothe MainTele- | Check Harness for damage.
scopeln Valve.

33190 33 190 TELESCOPE IN VALVE - SHORTTO GROUND ThereisaShortto Ground to the Check Harness for damage.
Main TelescopeIn Valve.

33207 33 207 HORN - OPEN CIRCUIT Thereisan Open Circuittothe Check Harness fordamage.
Horn.

33208 33 208 HORN - SHORTTO BATTERY Thereisa Short to Battery to the Horn. Check Harness fordamage.

33209 33 209 HORN- SHORT TO GROUND ThereisaShort to Ground to the Check Harness for damage.
Horn.

33279 33 279 GLOWPLUG-OPEN CIRCUIT Thereisan Open Circuittothe Check Harness for damage.
GlowPlugs.

33280 33 280 GLOWPLUG- SHORT TO BATTERY ThereisaShort to Battery tothe Check Harness for damage.
Glow Plugs.

33281 33 281 GLOWPLUG- SHORTTO GROUND ThereisaShort to Ground to the Check Harness for damage.
GlowPlugs.

33287 3 287 LIFT- CURRENT FEEDBACK READING TOO LOW The Engine State = ENGINERUNNING; The UGM shall suspend Lift
The UGM commanded current>250mA; | Upand Down commandand
The difference between the commanded | revertto OpenLoop Current
currentand the measured feedback cur- | control for Lift;
rent > [the larger of (125mA) or (15% The UGM shall limit Lift Up
ofthe commanded function Max)] forlon- | and Down to Creep speed
gerthan 1second after controlsinitialized

33295 33 295 SWINGLEFT VALVE- OPEN CIRCUIT Thereisan Open Circuittothe SwingLeft | Check Harness fordamage.
Valve.
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33306 33 306 SWINGLEFT VALVE - SHORT TO BATTERY Thereisshortto Battery tothe Swing Left | Check Harness for damage.
Valve.
33314 33 314 FLOW CONTROL VALVE - OPEN CIRCUIT Thereisan Open Circuit to the Flow Control | Check Harness for damage.
Valve.
33315 33 315 FLOW CONTROL VALVE - SHORT TO BATTERY ThereisshorttoBatterytothe Flow Control | Check Harness for damage.
Valve
33316 33 316 FLOW CONTROL VALVE - SHORTTO GROUND Thereisshortto Groundtothe Flow Control | Check Harness for damage.
Valve
33317 33 317 DRIVEFORWARD VALVE - OPEN CIRCUIT Thereisan Open Circuittothe Drive For-. - | Check Harness fordamage.
ward Valve.
33318 33 318 DRIVEFORWARD VALVE - SHORT TOBATTER Thereisshortto Batterytothe DriveFor- | Check Harness fordamage.
ward Valve.
33319 33 319 DRIVEFORWARD VALVE - SHORTTO GROUND Thereis shortto Gropundtothe Drive For- - | Check Harness for damage.
ward Valve.
33320 33 320 DRIVEREVERSE VALVE - OPEN CIRCUIT Thereisan Open Circuit to the Drive Check Harness for damage.
Reverse Valve.
33321 33 ey DRIVEREVERSE VALVE - SHORTTO BATTERY ThereisashorttoBattery tothe Drive Check Harness for damage.
Reverse Valve.
33322 33 322 DRIVEREVERSE VALVE - SHORTTO GROUND Thereisashort to Ground to the Drive Check Harness fordamage.
Reverse Valve.
33323 33 323 LIFTUPVALVE-OPEN CIRCUIT Thereisan Open Circuit to the Lift Up Valve. | Check Harness for damage.
33324 33 324 LIFTUP VALVE - SHORTTOBATTERY ThereisashorttoBatterytothe Lift Up Check Harness for damage.
Valve.
33325 33 325 LIFTUP VALVE - SHORTTOGROUND Thereisa Short to Ground to the Lift Up Check Harness for damage.
Valve.
33331 33 331 DRIVE- CURRENT FEEDBACK READING TOO LOW The Engine State = ENGINERUNNING; The UGM shall suspend Drive
The UGM commanded current >250mA; | Forward and Reverse com-
The difference betweenthe commanded | mand and reverttoOpen Cur-
currentand the measured feedback cur- | rentloop control for Drive;
rent > [thelargerof (125mA) or (15%of | The UGM shalllimit Drive For-
the commanded function Max)] forlonger | ward and Reverse to Creep
than1second speed after controlsinitialized
33410 33 410 DRIVE-CURRENT FEEDBACK READINGLOST Measured feedback current < 225mA The UGM shallsuspend Drive
while PWMoutput > 40%foraperiodof | Forwardand Reverse com-
100ms. mandand revert to Open Cur-
rentloop control for Drive;
The UGM shall limit Drive For-
ward and Reverse to Creep
speed after controls initialized
33412 33 412 SWING VALVES - SHORT TO BATTERY Thereisashort toBattery tothe Swing Check Harness for damage.
Valves.
33414 33 414 SWING - CURRENT FEEDBACKREADING TOO LOW Currentfeedbackinto controllerisbelow | Checkwiringand coil.
threshold value.
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33415 33 415 FLOW CONTROL VALVE - CURRENT FEEDBACKREADINGTOO | The Engine State =ENGINERUNNING; The UGM shall suspend Flow
Low The UGM commanded current>250mA; | Controland revertto Open

The difference between the commanded | Currentloop control for Flow
currentand the measured feedback cur- | Control.
rent > [thelarger of (125mA) or (15% of
the commanded function Max)] for longer
than 1second.

33417 33 417 LIFT-CURRENT FEEDBACK READING LOST Measured feedback current < 225mA The UGM shall suspend Lift
while PWM output > 40%foraperiodof | Upand Downcommandand
100ms. revertto Open Loop Current

control for Lift;

The UGM shall limit Lift Up
and Down to Creep speed
after controlsinitialized.

33418 33 418 SWING- CURRENT FEEDBACK READING LOST Current feedback into controller not Check wiringand coil.
detected.

33419 33 419 FLOW CONTROL VALVE - CURRENT FEEDBACK READINGLOST | Measured feedback current < 225mA The UGM shall suspend Flow
while PWMoutput >40%foraperiodof | Controland reverttoOpen
100ms. Currentloop control for Flow

Control.

33488 3 488 SWING FLOW CONTROL VALVE - SHORT TO GROUND Thereisashorttothe Groundtothe Swing | Check Harness for damage.
Flow Control Valve.

33575 33 575 ECMPULLDOWN RESISTOR - OPEN CIRCUIT Thereisan Open Circuittothe ECM Pull Check Harness for damage.
Down Resistor.

340 34 0 <<<PLATFORMOUTPUTDRIVER >>>
ez 34 1 PLATFORM LEVEL UP VALVE - OPEN CIRCUIT Thereisan Open Circuit to the Platform CheckHarness for damage.
Level Up Valve.
34 34 2 PLATFORM LEVEL UP VALVE - SHORTTO BATTERY Thereisa Short toBatterytothe Platform | Check Harness for damage.
Level Up Valve.
343 34 3 PLATFORMLEVEL UP VALVE-SHORTTO GROUND Thereisa ShorttoGroundto the Platform | Check Harness for damage.
Level Up Valve.
344 34 4 PLATFORMLEVELUP VALVE - SHORT TO BATTERY OR OPEN ThereisaShort toBatteryoranOpenCir- | Check Harness for damage.
CIRCUIT cuit tothe Platform Level Up Valve.
345 34 5 PLATFORM LEVEL DOWN VALVE - OPEN CIRCUIT Thereis an Open Circuit to the Platform Check Harness for damage.
Level Down Valve.
346 34 6 PLATFORM LEVEL DOWN VALVE - SHORTTO BATTERY ThereisashorttoBatterytothePlatform | Check Harness for damage.
Level Down Valve.
347 34 7 PLATFORMLEVEL DOWN VALVE - SHORT TO GROUND Thereisashorttothe GroundtothePlat- | Check Harness for damage.
form Level Down Valve.
348 34 8 PLATFORMLEVEL DOWN VALVE - SHORTTOBATTERY OROPEN | Thereisa ShorttoBatteryoranOpenCir- | Check Harness fordamage.
CIRCUIT cuittothe Platform Level Down Valve.
349 34 9 PLATFORM ROTATE LEFT VALVE - OPEN CIRCUIT Thereisan Open Circuit to the Platform Check Harness fordamage.
Rotate Left Valve.

3410 34 10 PLATFORM ROTATE LEFT VALVE - SHORT TO BATTERY ThereisashorttoBatterytothePlatform | Check Harness for damage.
Rotate Left Valve.

341 34 n PLATFORM ROTATE LEFT VALVE - SHORT TO GROUND Thereisashortto Groundtothe Platform | Check Harness for damage.
Rotate Left Valve.

3412 34 12 PLATFORM ROTATE RIGHT VALVE- OPEN CIRCUIT Thereisan Open Circuitto the Platform Check Harness for damage.
RotateRight Valve.
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3413 34 13 PLATFORM ROTATE RIGHT VALVE - SHORT TO BATTERY ThereisashorttoBatterytothePlatform | Check Harness fordamage.
Rotate Right Valve.
3414 34 14 PLATFORM ROTATE RIGHT VALVE - SHORT TO GROUND Thereisashortto Groundtothe Platform | Check Harness for damage.
Rotate Right Valve.
3415 34 15 JIBLIFTUP VALVE- OPEN CIRCUIT Thereisan Open CircuittotheJIBLiftUp | CheckHarness fordamage.
Valve.
3416 34 16 JIBLIFTUP VALVE - SHORTTOBATTERY ThereisaShort toBatterytotheJIBLift Up | Check Harness fordamage.
Valve.
3417 34 17 JIBLIFTUP VALVE - SHORTTO GROUND ThereisashorttoGround tothe JIBLiftUp- | Check Harness fordamage.
Valve.
3418 34 18 JIBLIFTDOWN VALVE - OPEN CIRCUIT Thereisan Open Circuit totheJIBLift Down | Check Harness for damage.
Valve.
3419 34 19 JIBLIFTDOWN VALVE - SHORT TO BATTERY Thereisa Short toBattery to the JIB Lift Check Harness fordamage.
Down Valve.
3420 34 20 JIBLIFTDOWN VALVE - SHORTTO GROUND ThereisaShortto Ground to the JIB Lift Check Harness for damage.
Down Valve.
341 34 21 JIBROTATE LEFT VALVE - OPEN CIRCUIT Thereisan Open Circuittothe JIBRotate | Check Harness fordamage.
LeftValve.
3422 34 22 JIBROTATELEFT VALVE - SHORT TO BATTERY Thereisa ShorttoBatterytothe JIBRotate | Check Harnessfordamage.
LeftValve.
3423 34 23 JIBROTATE LEFT VALVE - SHORT TO GROUND ThereisaShorttoGroundtothe JIBRotate | Check Harness fordamage.
LeftValve.
3424 34 24 JIBROTATE RIGHT VALVE - OPEN CIRCUIT Thereisan Open Circuittothe JIBRotate | Check Harness for damage.
Right Valve.
3425 34 25 JIBROTATERIGHT VALVE-SHORT TO BATTERY ThereisaShorttoBatterytothe JIBRotate | Check Harnessfordamage.
Right Valve.
3426 34 26 JIBROTATE RIGHTVALVE - SHORTTO GROUND ThereisaShortto Groundto the JIBRotate | Check Harness fordamage.
Right Valve.
430 43 0 <<<ENGINE>>>
431 43 1 FUELSENSOR - SHORTTOBATTERY OR OPEN CIRCUIT The Fuel Sensorreading is > 4.3V. Energize fuel sensor per Sys-
temIndicators
432 43 2 FUELSENSOR-SHORTTO GROUND The Fuel Sensor readingis <0.2V. Energize fuel sensor per Sys-
temIndicators
433 43 3 OIL PRESSURE - SHORT TO BATTERY The Oil Pressure Sensor readingis >6.6V. | Deutzengine only.
434 43 4 OIL PRESSURE - SHORT TO GROUND The Oil Pressure Sensor readingis < 0.1V | Deutzengineonly.
formorethen 5seconds. -Notreported during engine
start.
435 43 5 COOLANT TEMPERATURE - SHORT TO GROUND The Coolant Temperature Sensorreadingis | Deutzengine only.
<0.1V.
436 43 6 FORD FAULT CODE # Allford fault codes except 63 are simply
passed through from the Ford ECM. They
onlyoccurifaFord Engineisselectedinthe
machine configuration digits. Can be
reported during power-up sequence.
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437 43 7 ENGINETROUBLE CODE Displaysengine SPN FMI code. Reportand loginHelp
If[(MACHINESETUP > DEUTZ
EMR2) or (MACHINE SETUP >
DEUTZEMR4) and SPN:FMI =
535:7], prohibit engine
cranking.
438 X} 8 HIGHENGINETEMP (Fordengine only) Theenginetempera- | Ford/Deutzengine only.
tureis > 117 C. (Deutzengine only) The
engine temperatureis > 130C.
439 43 9 AIRFILTER BYPASSED The AirFilteris clogged. CheckAirfilter for clogging
4310 43 10 NO ALTERNATOR OUTPUT Batteryvoltageis < 11.5 volts formore Activate the No Charge indica-
then 15 seconds after engine start. torJ4-26 per System Indica-
tors.
311 43 n LOWOILPRESSURE (Fordengineonly) TheECMhasreporteda | Ford/Deutzengine only.
low oil pressure fault. (Deutzengine only)
Oil pressureis < 8 PSIformore then 10 sec-
ondsafterenginestart.
4312 43 12 485 COMMUNICATIONS LOST Thisfault only occurs with aFord Engine. It
occureswhennoresponse are received
fromthe ECMfor 2.5 seconds. Can be
reported during power-up sequence.
4313 43 13 THROTTLEACTUATOR FAILURE Theengine RPMis > XXX for more then XX
seconds.
314 43 14 WRONG ENGINE SELECTED - ECM DETECTED AECMwas detected withanon- ECM type
engineselected.
4322 43 22 LOSS OF ENGINE SPEED SENSOR Theengine RPMsensorindicatesORPM | Diesel engineonly.
AND the Oil Pressure Sensor indicates > 8
PSIforthree seconds.
4323 43 23 SPEED SENSOR READING INVALID SPEED Theengine RPMsensorindicates >4000 | Diesel engineonly.
RPM.
4331 LX) 31 SOOTLOAD WARNING-LOW SPN/FMI Check Engine.
3719/16
3703/31
4332 LX) 32 SOOTLOAD WARNING-HIGH SPN/FMI Check Engine.
3719/0
3714/31
4333 LX) 33 SOOT LOAD WARNING- SEVERE SPN/FMI Check Engine.
3715/31
4334 43 34 ENGINE COOLANT - LOW LEVEL MACHINESETUP > ENGINE=DEUTZEMR4; | MACHINE SETUP > ENGINE
ECMtransmitsa)1939DM1messageforan | SHUTDOWN =ENABLED then
engine coolantlow level fault (SPN:FMI | shutdownthe engine;
111:1) on CAN2 or uses the J1939 Activate High Engine Temper-
Transport Protocol every one second to atureindicator J4-28.
send thisinformationif multiple engine
faults exist.
440 44 0 <<<BATTERY SUPPLY >>>
M 44 1 BATTERY VOLTAGETOO LOW - SYSTEM SHUTDOWN Battery voltageis < 9V.
442 44 2 BATTERY VOLTAGE TOO HIGH - SYSTEM SHUTDOWN Batteryvoltageis > 16V.
445 44 5 BATTERY VOLTAGE LOW Batteryvoltageis < 11Vformorethen5
seconds.
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660 66 0 <<<C(OMMUNICATION >>>
662 66 2 CANBUS FAILURE - PLATFORM MODULE Platform Module CAN communication lost.
664 66 4 CANBUS FAILURE - ACCESSORY MODULE Theaccessorymodule isnotreceiving CAN | Check the Wiring.
messages. This is probably due to wiring
problem.
666 66 6 CANBUS FAILURE - ENGINE CONTROLLER Engine Control Module CAN ECMequipped engine only.
6620 66 20 CANBUS FAILURE - UMS SENSOR communicationlost.
6622 66 2 CANBUS FAILURE-TCUMODULE Machine Setup/ Telematics=YES, No
device heartbeat for 30 sec
6623 66 23 CANBUS FAILURE - GATEWAY MODULE Machine Setup/ Telematics=YES, No
device heartbeat for 30sec
6629 66 29 CANBUS FAILURE - TELEMATICS CANBUS LOADING
TOOHIGH
6657 66 57 CANBUS FAILURE - TEMPERATURE SENSOR MACHINE SETUP > TEMP CUTOUT=YES; | The UGM shallsetLow Tem-
UGM doesnotreceiveany CANmessages | perature
fromthe Ambient Temperature sensorin | Cutoutstate=
250ms Faulty
Ifthe Machineisin Platform
Modeandifthe Boomis
Above Elevation;
The UGM shall suspend
motion;
The UGMshalllimitthe
machineto Creep speed after
controlsinitialized
Ifthe Machineisin Platform
Modeandif the Boomis not
Above Elevation.
671 67 1 ACCESSORY FAULT
680 68 0 <<<TELEMATICS >>>
681 68 1 REMOTE CONTRACT MANAGEMENT OVERRIDE - ALL FUNC-
TIONS IN CREEP
810 81 0 <<<TILTSENSOR>>>
813 81 3 CHASSISTILT SENSOR NOT CALIBRATED The Chassis Tilt Sensor has not been cali-
brated.
815 81 5 CHASSISTILT SENSOR DISAGREEMENT
816 81 6 UMS SENSORNOT CALIBRATED The Control System detects a sensor out of
range condition ora not calibrated fault
with UMSangle sensor
817 81 7 UMS SENSOR FAULT The system detects that the UMS sensor
frequency outside the 100Hz+/- 5Hz
range or the duty cycleis outside 50%+/-
21%Range
820 82 0 <<<PLATFORMLOAD SENSE >>>
825 82 5 LSSHASNOTBEEN CALIBRATED The Load Sensing System Module hasnot | UGM to set Platform Load
been calibrated. State=0Overloaded
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826 82 6 RUNNING AT CREEP - PLATFORM OVERLOADED Allfunctions at creep, the Load Sensing
System
indicates the Platformis overloaded
ANDis configured towarn only while the
Platformis overloaded.

827 82 7 DRIVE&BOOM PREVENTED - PLATFORM OVERLOADED Drivingand boom functions are not possi-
ble while the Load Sensing Systemindi-
catesthe Platformis overloaded AND is
configured to prevent drive and hoom
functions while the Platform s over-
loaded.

828 82 8 LIFTUP&TELEOUTPREVENTED - PLATFORM OVERLOADED | Liftupand telescope outare not possible
whilethe Load Sensing System indicates
the Platform s overloaded AND s config-
ured to prevent Lift up and telescope out
while the Platform s overloaded.

8639 86 39 FRONTLEFT STEERVALVE - OPEN CIRCUIT Thereisan open circuit to the Front Left Check Harness for damage.
SteerValve

8640 86 40 FRONTLEFT STEER VALVE- SHORTTO BATTERY Thereisashort to Batterytothe Front Left | Check Harnessfor damage.
Steer Valve

8641 86 41 FRONTLEFT STEER VALVE - SHORT TO GROUND ThereisashorttoGroundtothe FrontLeft | Check Harness for damage.
SteerValve

8642 86 42 FRONTRIGHT STEER VALVE- OPEN CIRCUIT Thereisan open circuittothe FrontRight | Check Harness for damage.
SteerValve

8643 86 X} FRONTRIGHT STEER VALVE - SHORTTO BATTERY ThereisashorttoBatterytotheFrontRight | Check Harness for damage.
SteerValve

8644 86 44 FRONTRIGHT STEER VALVE - SHORTTO GROUND Thereisashortto Ground tothe FrontRight | Check Harness for damage.
SteerValve

8645 86 45 REARLEFT STEER VALVE- OPEN CIRCUIT Thereisan open circuit to the Rear Left Check Harness for damage.
SteerValve

8646 86 46 REARLEFTSTEERVALVE - SHORT TO BATTERY ThereisashorttoBatterytotheRearLeft | Check Harnessfordamage.
Steer Valve

8647 86 47 REARLEFT STEER VALVE - SHORTTO GROUND ThereisashorttoGroundtotheRearLeft | Check Harness for damage.
SteerValve

8648 86 48 REARRIGHT STEER VALVE - OPEN CIRCUIT Thereisan open circuittothe RearRight | Check Harness for damage.
SteerValve

8649 86 49 REARRIGHT STEER VALVE - SHORT TO BATTERY Thereisashort toBattery totheRearRight | Check Harness for damage.
SteerValve

8650 86 50 REARRIGHT STEER VALVE - SHORT TO GROUND ThereisashorttoGround tothe RearRight | Check Harness for damage.
SteerValve

871 87 1 RETURN FILTER BYPASSED HydraulicReturn Filter Clogged Check Hydraulic ReturnFilter.

872 87 2 CHARGE PUMP FILTER BYPASSED Charge PumpFilter Clogged Check Charge PumpfFilter.

873 87 3 MACHINE SAFETY SYSTEM OVERRIDE OCCURRED MSS0=Active Response described inMSSO

Influence on Machine Opera-
tion section.
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998 99 8 EEPROM FAILURE - CHECK ALL SETTINGS The Ground Module has reported an Disableallmachineand
EEPROM failure. engine functions (i.e., com-
mand engine shutdown and
donot permitstart); reset the
section of EEPROM where the
failure occurred to defaults.
9910 99 10 FUNCTIONS LOCKED OUT - PLATFORM MODULE SOFTWARE | The Platform Module software versionis | Activate the platformalarm
VERSIONIMPROPER not compatible with the rest of the system. | continuously
Creepmodeisactive
IfPlatform Modeisactive,
disableall Drive, Steer,and
Boom functionsand do not
permit Machine Enable.
9914 929 14 PLATFORM MODULE SOFTWARE UPDATE REQUIRED The Platform Module software requiresan
update.
9915 929 15 CHASSISTILT SENSORNOT GAIN CALIBRATED The Chassis Tilt Sensor gain calibration has
been|ost.
9916 929 16 CHASSISTILT SENSOR GAIN OUT OF RANGE The Chassis Tilt Sensor gain calibration has
become corrupted.
9919 99 19 GROUND SENSOR REF VOLTAGE OUT OF RANGE The Ground Module has reported thatits | Notreported during power-
sensor reference voltage s outsideaccept- | up.
ablerange.
9920 99 20 PLATFORM SENSOR REF VOLTAGE OUT OF RANGE The Platform Module hasreported thatits | Notreported during power-
sensor reference voltage s outsideaccept- | up.
ablerange.
9921 99 21 GROUND MODULE FAILURE - HIGH SIDE DRIVER CUTOUT The Ground Module has reported thatits
FAULTY high side driver cutout failed.
9922 99 22 PLATFORM MODULE FAILURE - HWFS CODE 1 ThePlatform Module has reported that the
V(Low) FET hasfailed.
9923 99 23 GROUND MODULE FAILURE - HWFS CODE1 The Ground Module hasreported that the
V(Low) FET has failed.
9924 99 24 FUNCTIONS LOCKED OUT - MACHINENOT CONFIGURED The machineis poweredupandnomodel | Display 777 or NOMODEL at
hasbeen selected yetinthe MACHINE Analyzer MACHINE SETUP
SETUP menu menu MACHINE SETUP-
>MODEL NUMBER
Donotreportany otherfaults
Disableallmachineand
engine functions (i.e., com-
mand engine shutdown and
donot permitstart).
9944 99 44 CURRENT FEEDBACK GAINS OUT OF RANGE Thefactory set current feedback gainsare | Again of 1is used for the fac-
outofrange. tory gain(s) thatwas out of
range; all functions shall be
placedin Creep mode.
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9945 99 45 CURRENT FEEDBACK CALIBRATION CHECKSUMINCORRECT | Thefactory set currentfeedback checksum

isnot correct.
9979 929 79 FUNCTIONS LOCKED OUT - GROUND MODULE SOFTWARE VER- | Temporary fault for the telematics project. | Disable all machineand

SIONIMPROPER

The model needs to be a 6005 or 13505 if
not this fault will be generated and Plat-
form controls will be prevented.

This fault was to ensure that the software
will only work for these two models.

engine functions (i.e., com-
mand engine shutdown and
donotpermitstart).
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DIAGNOSTIC TROUBLE CODE CHART- ADDITIONAL HEC FAULTS

Table 6-12. Diagnostic Trouble Code Chart - Additional HEC Faults

JLG Help Required Control Response or State Conditions Required for L
DTC . Movement and/or to Clear Corrective Action
Message Assignment??
Fault
008 | FUNCTIONSLOCKED | After 5 minutes, the HECshallenablethe | Machineisenabled ortheengineis | Activate functionif < 15minutesor cycle powerto
OUT-SYSTEM | Platform Alarm/AnnunciationviaUGM | started within 10 minutes of the resetunattended alarm
POWEREDDOWN | and display at HECanalyzeras active. platformalarm beinginitially trig-
gered;
After 10 additional minutes, the HECshall | Power Cycle after 15 minutes
open Main Contactor and trigger DTC008
viathe UaMand Ground Display; the HEC
shallalso prohibitall functions; the HEC
shallalsocommand Engine Shutdown and
prevent Engine Start
0054 | IMGMODULE-AT | HECshalllimitthe machinetoCreepspeed | HECdetectsthatthelMG Currentis | Determineif any wheel resistance exists that
CURRENTLIMIT < 540Arms for 15000ms (reported | could contribute to maximum current draw (i.e.
by IMGModule); locked hub) orif environmental factors are con-
Full speed permittedafter controls | tributing (i.e. steep grade, cold oilin hubs or
areinitialized hydraulicsystem)
23204 | CHARGEINTER- | Noresponserequired Power Cycled Check thatboth Chargersare pluggedin.
LOCK- INVALID SIG- Check wiring for both Charger interlock signals.
NAL Checkinterlock relayinboth Chargers.
2538 FUNCTIONPRE-" | HECshall prohibitall functions per Charger | Notall of the trigger conditionsare | Check thatboth Chargersare pluggedin.
VENTED- CHARGER | Interlock section met Check wiring for both Charger interlock signals.
CONNECTED Check X314 &X314Band (04-8-2 & (05-8-2for
proper mating.
Checkinterlock relay in both Chargers for proper
functionality.
2589 | TOWERPREVENTED | HECshallimplementa hydraulicvalve Notall of the trigger conditionsare | Verifythat Driveis selected orif thereisafaulty
-DRIVESELECTED | reduction of 50% met signal from the Joystick or Tower Switch.
INELECTRICMODE
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Conditions Required for

JLG Help Required Control Response or State 5 .
DTC . Movement and/or to Clear Corrective Action
Message Assignment?>
Fault
319 | MAINCONTACTOR- | If (Hybrid Mode = Electricor Hybrid), HEC | Power Cycled Verify Main Contactoris not damaged.
PERMANENTLY OFF | shallsuspend all functions; Verify that Main Contactoris properly connected,
both coil (RL269) and power contacts (RL269-1
and RL269-2).
Verify Main 84V fuse isintact (X265-X266).
Verify auxiliary contactsin battery maintenance
disconnect (SW269 & X542) that breaks the driver
signal @RL269-Pin 1.
If (Hybrid Mode = Electricor Hybrid), the
HECshall prohibit all functions;
HEC/IMGModule shall command the
Main Contactor open;
If (Hybrid Mode =Engine), the HECshall
limit the machine to Creep speed after
Controlsinitialized and trigger DTC4378
3110 | MAINCONTACTOR- | If (Hybrid Mode = Electric or Hybrid), HEC | Power Cycled Verify Main Contactor coil is properly connected
SHORTTOGROUND | shallsuspend all functions; (RL269=Pins 1&2).
OROPEN CIRCUIT With power offand coil disconnected, checkiif
thereisashortoralowimpedancefromA16to
If (Hybrid Mode = Electricor Hybrid), the 84V B- (of IMG Controller) with battery mainte-
HECshall prohibit all functions; nancedisconnect On.
Verify that coil resistanceis approx. TKohm.
If coilis properly connected andimpedance is OK,
Internalfailure, replace module.
HEC/IMGModule shall command the
Main Contactor open;
If (Hybrid Mode =Engine), the HECshall
limitthe machine to Creep speed after
Controlsinitialized and trigger DTC4378
3111 | MAINCONTACTOR- | If (Hybrid Mode = Electricor Hybrid), HEC/ | Power Cycled Verify wiring and that no fault exists that would
SHORTTOBATTERY. | IMG Module shall command the Main Con- short 84V to the low-side of the contactor coil

tactoropen;

If (Hybrid Mode =Engine), the HECshall
limitthe machine to Creep speed after
Controlsinitialized and trigger DTC4378

(RL269-Pin1& (06-A-16). 84V should be present
onthe high-side of the contactor coil (RL269-Pin
2).
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JLG Help Required Control Response or State Conditions Required for . .
L[S . 3 Movement and/or to Clear Corrective Action
Message Assignment?
Fault
3112 | MAINCONTACTOR- | If (Hybrid Mode = Electricor Hybrid), HEC | IMGModule notreporting 159 Exists if rotation is detected on the IMG before the
WAITINGFOR | shallsuspend all functions, and command Main Contactoris closed.
MOTORRPMTOBE | engineshutdown Check that engine s not rotating before Main Con-
ZERO tactoris closed.
Check thatIMGsensor cableis not disconnected at
theIMG (X483) orat the Resolver Converterinput
(XCNA).
If (Hybrid Mode = Electricor Hybrid), the
HECshall prohibit all functions;
HEC/IMGModule shall command the
Main Contactor open;
If (Hybrid Mode =Engine), the HECshall
limitthe machine to Creep speed after
Controlsinitialized and trigger DTC4378
3212 | MAINCONTACTOR- | If (HybdMode =Electricor Hybrid), HEC | Power Cycled Verify that Main Contactoris properly connected
WELDEDOR shallsuspend all functions; atpower contacts (RL269-1and RL269-2) and
MISWIRED thatnothingis bridging across the contacts.
With contactor disconnected, verify thatinternal
contacts are not welded (reading short); High
impedance should exist between the two power
contacts (open-circuit).
If (Hybrid Mode = Electricor Hybrid), the
HECshall prohibit all functions;
HEC/IMGModule shallcommand the
Main Contactor open;
If (Hybrid Mode =Engine), the HECshall
limit the machine to Creep speed after
Controlsinitialized and trigger DTC4378
4237 | IMGMODULETEM-| If (Hybrid Mode = ElectricorHybrid), HEC | HECnolonger detects Zapi code; Internal failure of IMG Controller temperature sen-
PERATURE-QUTOF | shallsuspendall functions; sor.Replace Controller.
RANGE
If (Hybrid Mode =Electricor Hybrid), the | Full speed permitted after controls
HECshall prohibit all functions; areinitialized
HEC/IMGModule shall command the
Main Contactor open;
If (Hybrid Mode =Engine), the HECshall
limitthe machine to Creep speed after
Controlsinitialized and trigger DTC4378
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Conditions Required for

JLG Help Required Control Response or State 5 .
DTC . Movement and/or to Clear Corrective Action
Message Assignment?>
Fault
4238 IMGMODULE- | IfNotCharging Battery (HECFLGChrgMde | [HECnolonger detectsZapicode | Verify thatIMG MODULE TEMP diagnostic temper-
TEMPERATURETO0 | =0) and [HECdetects|GM Moduletem- | atureis displaying areasonable temperature for
HIGH perature < 85°Cfor 500ms theactivityin process.
(reported by IMGModule) and Con- | Typicallynot >857.
trols Initialized]] CheckIMG Fan Fuse (Position 5, 15A)
CheckIMGFANis operating properly:
ON@657/149°F
OFF @ 55?/131149°F
Check IMG FAN wiring and relay,
driven by HEC output CO3-J1-7.
HECshall set machine to CREEP @ 95°C; If
IMGTempis >=105°Csuspend all func-
tions (Machine Enable=0)
IMGModuleshall decrease allowed IMG
Max Traction Current (0x203F) linearly
between 85°C(100%) and 105°C(0%)
If Charging Battery (HECFLGChrgMde = 1)
HECshall decrease allowed charge current
[HECCTLIMGBatCurLmt] by 5% for every
1°Cover85°C; IfIMG Tempis >=105°Cdis-
able charging.
IMG Module shall decrease allowed IMG
MaxBraking Current [from 252Arms] lin-
early between 85°C(100%) and 105°C
(0%).
4335 | ENGINERPMTOO | If (Hybrid Mode =EngineorHybrid), HEC | Power Cycled Typically triggered when IMGis braking against
HIGH shall suspend all functions; the engine while driving downhilland engine
overspeeds due to braking load.
Checkdiagnosticfeedback from IMG Speed Sensor
(IMGSPEED FDBK) &Engine Speed Sensor (ENGINE
SPEED)
If (Hybrid Mode = Engine or Hybrid), the
HECshall prohibit all functions;
If (Hybrid Mode = Engine or Hybrid), the
HECshall command Engine Shutdownand
prevent Engine Start;
4378 | ENGINEONLYMODE | HECshall disable Hybrid System. Power Cycled OR Hybrid Mode = Check HECfor Hybrid related DTCs when UGM
ACTIVE Electric reports DTC674.
Engine-Only Mode is response toa number of
Place machinein CREEP Hybriq related faults. T.his.will pointto another
HECtriggered DTCthat is simultaneously active.
4417 BATTERYPOWER | Noresponserequired Notall of the trigger conditionsare | Verify that SOC%readingis < 20%. Thisisanor-
Low met mal response to Low SOCandis designed to notify

the operatorthat the 84V batteryisin need of
charging, either by IMG or Wall-Charger.
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Table 6-12. Diagnostic Trouble Code Chart - Additional HEC Faults

JLG Help Required Control Response or State Conditions Required for

DTC Corrective Action
Message rerprn s Movement and/or to Clear
Fault
4420 | BATTERYDEEPLY | Noresponserequired Notall of the trigger conditionsare | Verify that SOC%readingis <5%. Thisisanormal
DISCHARGED met response to VERY Low SOCand is designed to

notify the operator that the 84V batteryisin need
of charging, either by IMG or Wall-Charger.

4431 | BATTERYTEMPER- | If (HybridMode =ElectricorHybrid), HEC | Battery temperature returnsto Verify thatthe top ofthe 84V stack batteryis > 557
ATURE-TOOHIGH | shallsuspend allfunctions; withinacceptablerange, BATT using SOCBATTEMP diagnostic temperature read-
HITEMP -5 degrees ing.

Verify SOCdevice temperature sensor wiring.

Battery temperatureincreases with heavy charge
and discharge currents. Inhighambient tempera-
tures <407, the battery temperature is expected

tobe > 55 ?with heavy usage.

Note: BATTHITEMP defined in High
Battery Temperature sectionin SRD

If (Hybrid Mode = Electricor Hybrid), the
HECshall prohibit all functions;

HEC/IMGModule shall command the
Main Contactor open;

If (Hybrid Mode =Engine), the HECshall
limitthe machine to Creep speed after
Controlsinitialized and trigger DTC4378

4434 ENGINESTART | If (Hybrid Mode = Engine or Hybrid), HEC | Power Cycled (ycle powerand resume engine start process.
FAILED-TOOMANY | shallsuspend all functions;
ATTEMPTS | f (Hybrid Mode =Engine or Hybrid), the
HECshall prohibit all functions;

If (Hybrid Mode =Engine or Hybrid), the
HECshall command Engine Shutdownand
prevent Engine Start;
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JLG Help Required Control Response or State Conditions Required for . .
DTC . Movement and/or to Clear Corrective Action
Message Assignment?>
Fault
4466 | CONTROLVOLTAGE | If (Hybrid Mode = Electricor Hybrid), HEC | Power Cycled Verythat 12V starter batteryis properly charged
TOOLOW-SYSTEM | shall suspend all functions; andthatthe DC/DC
SHUTDOWN converteroutputis 13.5V whilein ElectricMode.
Check DC/DCfuse (FC456-18& FC456-2)ifnoDC/DC
output.
Check 12V starter battery wiring.
Checkalternator outputin Hybrid Mode
Check DC/DCwiringin ElectricMode.
If (Hybrid Mode = Electricor Hybrid), the
HECshall prohibit all functions;
HEC/IMGModule shall command the
Main Contactor open;
If (Hybrid Mode =Engine), the HECshall
limitthe machine to Creep speed after
Controlsinitialized and trigger DTC4378
4467 | CONTROLVOLTAGE | If (Hybrid Mode = Electricor Hybrid), HEC | Power Cycled Verythat 12V starter batteryis properly charged
TOOHIGH-SYSTEM | shall suspend all functions; and thatthe DC/DCconverteroutputis 13.5V
SHUTDOWN whilein ElectricMode.
Check DC/DCfuse (FC456-18& FC456-2)ifnoDC/DC
output.
(Check 12V starter battery wiring.
Checkalternatoroutputin Hybrid Mode
Check DC/DCwiringin ElectricMode.
If (Hybrid Mode = Electricor Hybrid), the
HECshall prohibit all functions;
HEC/IMGModule shall command the
Main Contactor open;
If (Hybrid Mode =Engine), the HECshall
limit the machine to Creep speed after
Controlsinitialized and trigger DTC4378
4468 | CONTROLVOLTAGE | Noresponse required Power Cycled Verythat 12V starter batteryis properly charged
TooLOW and thatthe DC/DCconverter outputis 13.5V
whilein ElectricMode.
Check DC/DCfuse (FC456-18& FC456-2)ifnoDC/DC
output.
(Check 12V starter battery wiring.
Checkalternatoroutputin Hybrid Mode
Check DC/DCwiringin ElectricMode.
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Conditions Required for

HECshall setmachine to CREEP @ 1500); If
IMG Tempis >=160°Csuspend all func-
tions (Machine Enable =0).

IMGModule shall decrease allowed IMG
Max Traction Current (0x203F) linearly
between 150°C(100%) and 170°C (0%)

If Charging Battery (HECFLGChrgMde =1):

HECshall decrease allowed charge current
[HECCTLIMGBatCurLmt] by 5% for every
1°Cover 140°C; IfIMG Tempis >=160°C
disable charging until < 140°C.

IMGModule shall decrease allowed IMG
Max Braking Current [from 252Arms] lin-
early between 150°C(100%) and 170°C
(0%).

< 140°Cfor 500ms and Controls Ini-
tialized]]

JLG Help Required Control Response or State X .
DTC . Movement and/or to Clear Corrective Action
Message Assignment??
Fault
4487 | IMGTEMPERATURE | If (Hybrid Mode = Electricor Hybrid), HEC | Power Cycled Verify that diagnostic reading IMG Temp s report-
-OUTOFRANGE | shallsuspendall functions; ingatemperature outofrange > 170°C.
Check IMG Temperature sensor wiring with cable
disconnected.
Internal IMG sensormay be damaged. Check Ohm
reading with DMM at X483B (IMG bell housing
connector) Pins G&H:
498 0hms @0C/32F
5380hms @ 10C/50F
603 ohms @ 25C/77F
635 ohms @32(/89.6F
663 ohms @38(/100.4F
If (Hybrid Mode = Electricor Hybrid), the
HECshall prohibit all functions;
HEC/IMGModule shall command the
Main Contactoropen;
If (Hybrid Mode =Engine), the HECshall
limitthe machine to Creep speed after
Controlsinitialized and trigger DTC4378
4488 | IMGTEMPERATURE | IfNot Charging Battery [HECnolonger detects Zapi code Verify that IMG TEMP diagnostic temperatureis
-TOOHIGH (HECFLGChrgMde =0): and [HECdetects IGM temperature | displayingareasonable temperature for the activ-

ityinprocess (i.e.ambient, long IMGruntimein
traction, charging, etc).

Long-term Tractionand Chargingistypicallyinthe
range of 100-1207. Temperatures > 1407 are pos-
sible onsteep grades.
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Conditions Required for

JLG Help Required Control Response or State 5 .
L[S . 3 Movement and/or to Clear Corrective Action
Message Assignment?”
Fault
4489 IMGMODULE- | If (Hybrid Mode = Electricor Hybrid), HEC | HECno longer detects Zapi code; Verify diagnosticvoltage IMG BATVOLT or
VOLTAGEOUTOF | shallsuspend all functions; Measure DCvoltage @ A1 (with DMM) with
RANGE respect to 84V B-onIMG Controller during opera-
tionthat caused this DTCto trigger; verify voltage
spiketo=116Vdcorvoltagedip to < 30C.
Verify 84Vdcbattery stack voltage.
If (Hybrid Mode =Electricor Hybrid), the | Full speed permitted after controls
HECshall prohibit all functions; areinitialized
HEC/IMGModule shall command the
Main Contactor open;
If (Hybrid Mode =Engine), the HECshall
limitthe machine to Creep speed after
Controlsinitialized and trigger DTC4378
4490 | IMGSPEED SENSOR | If (Hybrid Mode =Electricor Hybrid), HEC | Power Cycled Verify diagnosticIMG SPEED FDBK to seeif it
-NOTRESPONDING | shallsuspend all functions; matches IMG SPEED CMD.

PROPERLY If DTCis triggered at startup with no rotation,
verify that Resolver Converter connections are
properly made and wiring is correct and not dam-
aged (X346B, XCNB & XCNC).

If (Hybrid Mode = Electricor Hybrid), the
HECshall prohibit all functions;
HEC/IMGModule shall command the
Main Contactor open;
If (Hybrid Mode =Engine), the HECshall
limitthe machine to Creep speed after
Controlsinitialized and trigger DTC4378
4491 | IMGSPEEDSENSOR | If (Hybrid Mode = Electricor Hybrid), HEC | Power Cycled Verify diagnosticIMG SPEED FDBK to seeifit
-RPMNOTAS | shallsuspendall functions; matches IMG SPEED CMD.
EXPECTED IMG Speed should never be > 2600 RPM for all

If (Hybrid Mode = Electricor Hybrid), the
HECshall prohibit all functions;

HEC/IMGModule shall command the
Main Contactor open;

If (Hybrid Mode =Engine), the HECshall
limitthe machine to Creep speed after
Controlsinitialized and trigger DTC4378

functionsandapplications. Functionswillbe 1800
or 2600 RPM.
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Table 6-12. Diagnostic Trouble Code Chart - Additional HEC Faults

Conditions Required for

OF RANGE HIGH

shall suspend all functions;

If (Hybrid Mode = Electricor Hybrid), the
HECshall prohibit all functions;

HEC/IMGModule shallcommand the
Main Contactor open;

If (Hybrid Mode =Engine), the HECshall
limitthe machine to Creep speed after
Controlsinitialized and trigger DTC4378

JLG Help Required Control Response or State X .
L[S . 3 Movement and/or to Clear Corrective Action
Message Assignment?
Fault
4492 | IMGOUTPUT-OUT Power Cycled CheckIMG Phase connections U, V, W to the IMG
OF RANGELOW Control Module for shorts, opens, loose connec-
tion orimproper connection.
Checkdisconnected cablesfor U, V, W short-circuit
from center conduction to shield.
Ifnota connectionissue, Internal failure, replace
module
If (Hybrid Mode = Electricor Hybrid), HEC
shall suspend all functions;
If (Hybrid Mode = Electricor Hybrid), the
HECshall prohibit all functions;
HEC/IMGModule shall command the
Main Contactor open;
If (Hybrid Mode =Engine), the HECshall
limit the machine to Creep speed after
Controlsinitialized and trigger DTC4378
4493 | IMGOUTPUT-OUT | If (Hybrid Mode = Electric or Hybrid), HEC | Power Cycled CheckIMGPhase connections U, V, Wto the IMG

Control Module for shorts orimproper connection.
Ifnota connectionissue, Internal failure, replace
module.
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Conditions Required for

JLG Help Required Control Response or State 5 .
[¢ . Movement and/or to Clear Corrective Action
Message Assignment?>
Fault
4494 IMGMOTOR- | If (Hybrid Mode = Electricor Hybrid), HEC | Power Cycled Check foranyimpediment that could cause the
STALLED shall suspend all functions; IMGtonotfreelyrotate.
Check for hydraulicissues that would load down
theIMGin ElectricMode orIMG/Engine in Hybrid
Mode.
Check forIMG SPEED FDBK to make sureitisnot 0
RPM. If O RPM, check Resolver Converterand wir-
ing (XCNA, XCNB, XCNC), as well as IMG Resolver
wiring (X483).
Thisresultsinhigh ACphase current with rotation
notmatching commanded speed.
If (Hybrid Mode = Electricor Hybrid), the
HECshall prohibit all functions;
HEC/IMGModule shall command the
Main Contactoropen;
If (Hybrid Mode =Engine), the HECshall
limitthe machine to Creep speed after
Controlsinitialized and trigger DTC4378
4495 | IMGMOTOR-ROTA- | If (Hybrid Mode = Electricor Hybrid), HEC | Power Cycled CheckIMGand IMG Controller Phase wiring for
TIONOPPOSITE | shall suspend all functions; proper U, V, W phasing.
CONTROL Thisis typically caused by two phases thatare
swapped.
If (Hybrid Mode = Electricor Hybrid), the
HECshall prohibit all functions;
HEC/IMGModule shall commandthe
Main Contactor open;
If (Hybrid Mode = Engine), the HECshall
limitthe machineto Creep speed after
Controlsinitialized and trigger DTC4378
4496 | IMGMOTOR-OPEN | If (Hybrid Mode = Electricor Hybrid), HEC | Power Cycled CheckIMG Phase connections U, V, Wto the IMG

CIRCUIT

shall suspend all functions;

If (Hybrid Mode = Electricor Hybrid), the
HECshall prohibit all functions;

HEC/IMGModule shall command the
Main Contactor open;

If (Hybrid Mode =Engine), the HECshall
limitthe machine to Creep speed after
Controlsinitialized and trigger DTC4378

Control Module for opens or loose connection.
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JLG Help Required Control Response or State Conditions Required for L
L[S . 3 Movement and/or to Clear Corrective Action
Message Assignment?
Fault
44100 | WRONGBATTERY | If (Hybrid Mode = ElectricorHybrid), HEC | Power Cycled Check 84V battery state of charge, BATTERY SOC
STACKVOLTAGE | shallsuspendall functions; diagnostic.
Check 84V Battery Voltage, SOC BAT VOLTAGE
diagnostic.
Checkall 84V battery stack wiring.
If (Hybrid Mode = Electric or Hybrid), the
HECshall prohibit all functions;
HEC/IMGModule shall command the
Main Contactor open;
If (Hybrid Mode =Engine), the HECshall
limit the machine to Creep speed after
Controlsinitialized and trigger DTC4378
44101 | IMGMOTOR-FEED- | If (Hybrid Mode = Electricor Hybrid), HEC | Power Cycled Internal controller failure. Replace controller.
BACKFAILURE | shallsuspendall functions;
If (Hybrid Mode = Electricor Hybrid), the
HECshall prohibit all functions;
HEC/IMGModule shall command the
Main Contactoropen;
If (Hybrid Mode =Engine), the HECshall
limit the machine to Creep speed after
Controlsinitialized and trigger DTC4378
44102 UNCOMMANED | If (Hybrid Mode = Electric), HECshall sus- | Power Cycled Check clutch positionto make sureitis not
ENGINERPM pendall functions &remove machine engaged in ElectricMode.
enable; Verify operation of H-bridge controller that drives
thelinearactuator toengage and disengage the
clutchto make sure thereis notimpingement or
binding of the linearactuator.
Checklinearactuator connections at H-bridge
module (X387) and actuator (X389).
Check H-bridge fuse, Position 19, 5A.
If (Hybrid Mode = Electric), the HECshall
prohibitall functions, including machine
enable;
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Conditions Required for

JLG Help Required Control Response or State 5 .
DTC . Movement and/or to Clear Corrective Action
Message Assignment?>
Fault
44103 | BATTERYTEMPER- | Noresponse required Notall of the trigger conditionsare | Verify connectionat SN309 &X403.
ATURE SENSOR#1- met; Verify fuse at FC419, 1A.
OUTOF RANGE Verify that battery temperature sensor @ 84V bat-
teryis properly connected and not damaged. 10K
@25C,NTC, soas temperature goes down, resis-
tance goes upand as temperature goes up, resis-
tance goes down. Range: 674 ohms - 176Kohms (-
307t0607/-22°F to 140°F).
44104 | BATTERYTEMPER- | Noresponserequired Notall of the trigger conditionsare | Verify connectionat SN310.
ATURE SENSOR #2- met; Verify fuse at FC420, 1A.
OUTOFRANGE Verify that battery temperature sensor @ 48V bat-
teryis properly connected and not damaged. 10K
@25C,NTC, soas temeprature goes down, resis-
tance goes upand as temperature goes up, resis-
tance goes down. Range: 674 ohms- 176Kohms
(-30710607/-22°F to 140°F).
44105 | BATTERYTEMPER- | Noresponse required Notall of the trigger conditionsare | Verify connectionat SN311.
ATURESENSOR #3 - met; Verifyfuse at F(422, 1A.
OUTOF RANGE Verify that battery temperature sensor @ 36V bat-
teryis properly connected and not damaged. 10K
@25C,NTC, soas temperature goes down, resis-
tance goes upand as temperature goes up, resis-
tance goes down. Range: 674 ohms- 176Kohms
(-307t0607/-22°F to 140°F).
44106 | BATTERYTEMPER- | Noresponse required Notall of the trigger conditionsare | Verify connectionat SN312.
ATURE SENSOR #4- met; Verify fuseat FC423, 1A.
OUTOFRANGE Verify that battery temperature sensor @ 24V bat-
teryis properly connected and not damaged. 10K
@25C,NTC, so as temperature goes down, resis-
tance goes upand as temperature goes up, resis-
tance goes down. Range: 674 ohms - 176Kohms
44108 | CLUTCHACTUATOR--| HECshall disable the Clutch Actuator; HEC | Power Cycled Verify wiring between H-Bridge controllerandlin-
SHORTTOBATTERY | shall limitthe machine to Creep speed ear actuator, between connectors X387 and X389.
44109 | CLUTCHACTUATOR- | HECshall disable the Clutch Actuator HEC | Power Cycled Verify wiring between H-Bridge controllerandlin-
SHORTTOGROUND | shalllimitthe machine to Creep speed ear actuator, between connectors X387 and X389.
44110 | CLUTCHACTUATOR- | HECshall disable the Clutch Actuator; HEC | Power Cycled Verify wiring between H-Bridge controllerandlin-
OPENCIRCUIT | shalllimit the machine to Creep speed earactuator, between connectors X387 and X389.

Verifyinternal limit switches of linear actuator, at
both end stops, are not damaged.

3121770




SECTION 6 - JLG CONTROL SYSTEM

Table 6-12. Diagnostic Trouble Code Chart - Additional HEC Faults

JLG Help Required Control Response or State Conditions Required for . .
L[S . 3 Movement and/or to Clear Corrective Action
Message Assignment?
Fault
44111 | CLUTCHACTUATOR- | HECshall disable the Clutch Actuator HEC | Power Cycled Verify that clutchactuatorand clutcharmis not
CURRENTTOOHIGH | shalllimit the machine to Creep speed binding up.
Verify that clutch actuator can move easily from
extended to retracted and fromretracted to
extended.
Verify CLUTCH ACTUATOR CURRENT in diagnosticis
<5A.
44112 ENGINE/IMG | If (Hybrid Mode =Hybrid), HECshallsus- | Power Cycled Verify that clutchis notslipping.
SPEED DISAGREE- | pend all functions; Verify that cluchiis not partially engaged.
MENT If(Hybrid Mode = Hybrid), the HECshall
prohibitall functions;
If (Hybrid Mode = Hybrid), the HECshall
command Engine Shutdown and prevent
Engine Start;
44113 IMGOUTPUT- | If(Hybrid Mode =ElectricorHybrid), HEC | Power Cycled Verify IMG phase cables U, V, W and terminals are
PHASESHORT | shall suspendall functions; notshorted to each otheroranything else.
If (Hybrid Mode =Electricor Hybrid), the
HECshall prohibit all functions;
HEC/IMG Module shall command the
Main Contactoropen;
If (Hybrid Mode =Engine), the HECshall
limit the machine to Creep speed after
Controlsinitialized and trigger DTC4378
44114 IMGMODULE- | If (Hybrid Mode =Electricor Hybrid), HEC | Power Cycled Verify that hydraulicfunctions are not encounter-
OVERLOAD shall suspend all functions; ingadditional resistance.
If (Hybrid Mode =Electricor Hybrid), the
HECshall prohibit all functions;
HEC/IMGModule shall command the
Main Contactoropen;
If (Hybrid Mode =Engine), the HECshall
limit the machine to Creep speed after
Controlsinitialized and trigger DTC4378
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JLG Help Required Control Response or State 5 .
L[S . 3 Movement and/or to Clear Corrective Action
Message Assignment?
Fault
44115 IMGMODULE— | If (Hybrid Mode = Electricor Hybrid), HEC | Power Cycled Verify thatengine/IMG s not rotating before the
WAITINGFOR | shallsuspend all functions; Main Contactoris closed.
POWERBRIDGETO
CLOSE If (Hybrid Mode = Electricor Hybrid), the
HECshall prohibit all functions;
HEC/IMGModule shall command the
Main Contactor open;
If (Hybrid Mode =Engine), the HECshall
limitthe machine to Creep speed after
Controlsinitialized and trigger DTC4378
44116 | SYSTEMVOLTAGE | If (Hybrid Mode = Hybrid, HECshall putall | Power Cycled Verify 84VBATTERY SOCdiagnostic.
TOOLOW—SYSTEM | functionsin Creep. Recharge 84V Battery.
SHUTDOWN If (Hybrid Mode = Electric, the HECshall
suspend and prohibitall functions;
HEC/IMGModule shall command the
Main Contactor open;
If (Hybrid Mode =Engine), the HECshall
limitthe machine to Creep speed after
Controlsinitialized and trigger DTC4378
44117 | STATEOFCHARGE | HECshalllimit machine to creep speed; Power (ycled Verify SOCBATTEMP diagnostic.
SENSOR—FAULTY Potential internal SOC Device error.
TEMPERATURE The difference between diagnostics BATTERY
READING TEMP 1and SOCBAT TEMP must be less than 15C
for20sec.
HECshall prohibit chargeand shutdown
the engine (enable engine only mode);
HECshallassign SOC%to ‘error/unknown'.
44118 | STATEOFCHARGE | HECshalllimit machine to creep speed; Power Cycled Verify SOCBAT VOLTAGE diagnostic.
SENSOR—FAULTY Potential internal SOC Deviceerror.
VOLTAGE READING The difference between diagnosticsIMG BAT VOLT

HECshall prohibit charge and shutdown
theengine (enable engine only mode);

HECshallassign SOC%to ‘error / unknown.

and SOCBAT VOLTAGE must be less than 5V for 20
sec.
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Conditions Required for

If (Hybrid Mode = Electricor Hybrid), the
HECshall prohibit all functions;

HEC/IMG Module shall command the
Main Contactoropen;

If (Hybrid Mode =Engine), the HECshall
limitthe machine to Creep speed after
Controlsinitialized and trigger DTC4378

Full speed permitted after controls
areinitialized

IMG Module shall recoverif CAN
communication is re-established.

JLG Help Required Control Response or State X .
L[S . 3 Movement and/or to Clear Corrective Action
Message Assignment®”
Fault
44119 | STATEOFCHARGE | HECshalllimit machine to creep speed; Power Cycled Verify SOCBATTEMP diagnostic.
SENSOR—FAULTY Potential internal SOCDeviceerror.
CURRENTREADING The difference between diagnostics BATTERY
TEMP 1and SOCBAT TEMP must be less than 15C
for20sec.
HECshall prohibit charge and shutdown
theengine (enable engine only mode);
HECshallassign SOC%to ‘error / unknown.
6665 | CANBUSFAILURE- | HECshalllimitthe machinetoCreepspeed | HECreceives CAN messagesfromthe
CLUTCHACTUATOR Clutch Actuator Module. Verify CAN 1 bus connector @ X387 and impedance of 60
MODULE ohmsacross CAN Hand CANL..
Ifnot connectionissue, internal H-Bridge Module fail-
ure.
Ifthis persists or causes the machine to not function
properly, replace the module.
6666 | CANBUSFAILURE- Notall of the trigger conditionsare | Verify the CAN 1bus connector (03-J2 Pins 9&10.
HYBRID ELECTRIC met. Verifyall connections at MS-385 CAN-T.
CONTROLMODULE Also verifyimpedance of 60 ohms across CAN H
and CANL.
6668 | CANBUSFAILURE- | If (Hybrid Mode = Electricor Hybrid), HEC . | HECreceives CANmessagesfromthe | Verify the CAN 2 bus connectionsat C06-A Pins 20
INTEGRATED shall suspend all functions; IMGModule; &21.
MOTOR GENERA- Verify connections at MS331 CAN-T.
TORMODULE Verifyimpedance of 60 ohmsacross CAN Hand

CANL.

Verify battery maintenance disconnectis On.
Verify 84V Enable fuse at F(457, 10A, located
below battery maintenance switch.

Verify signal at MiniTactor RL272 that feeds 84V
logicpowerto C06-APin 1.
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Table 6-12. Diagnostic Trouble Code Chart - Additional HEC Faults

Conditions Required for

JLG Help Required Control Response or State 5 .
L[S . 3 Movement and/or to Clear Corrective Action
Message Assignment?
Fault
6669 | CANBUSFAILURE- | HECshalllimit machineto creep speed; Notall ofthe trigger conditionsare | Verifyfuse atF(356, 1Aand power to the module
STATE OF CHARGE met; X322Pins1&2.
SENSOR Verify the CAN 2 bus connections at X344 Pins G&
H.
Verify CAN 2 bus connection at X403.
Verify CAN 2 bus connections X323 Pins A&B.
Verifyimpedance of 60 ohmsacross CANHand
CANL.
Verifyall connectionsat MS331.
HECshall prohibit chargeand shutdown | Engine only mode available upon
theengine (enable engine only mode); restart.
HECshall assign SOC%to ‘error/unknown'.
99281 | HYBRIDFUNCTIONS | If (HybridMode =Electricor Hybrid), HEC | Power Cycled Intermal EEPROM error, replace module or repro-
LOCKEDOUT- | shallsuspend all functions; gram motor parameters if proper tools are avail-
IMPROPER MOTOR able.
PARAMETERS
If (Hybrid Mode = Electricor Hybrid), the
HECshall prohibit all functions;
HEC/IMGModule shall command the
Main Contactor open;
If (Hybrid Mode =Engine), the HECshall
limitthe machine to Creep speed after
Controlsinitialized and trigger DTC4378
99298 IMGMODULE- | If (Hybrid Mode =Electricor Hybrid), HEC | Power Cycled Intermal EEPROM error, replace module or repro-
EEPROMFAILURE | shall suspend all functions; gram motor parameters.
If (Hybrid Mode = Electricor Hybrid), the
HECshall prohibit all functions;
HEC/IMGModule shall command the
Main Contactor open;
If (Hybrid Mode =Engine), the HECshall
limitthe machine to Creep speed after
Controlsinitialized and trigger DTC4378
99299 IMGMODULE- | If (Hybrid Mode =Electricor Hybrid), HEC | Power Cycled Internal Module Logic Board Error, replace mod-
PROTECTION FAIL- | shallsuspendall functions; ule.
URE

If (HybdMode =Electricor Hybrid), the
HECshall prohibit all functions;

HEC/IMG Module shall command the
Main Contactor open;

If (Hybrid Mode =Engine), the HECshall
limitthe machine to Creep speed after
Controlsinitialized and trigger DTC4378

3121770




SECTION 6 - JLG CONTROL SYSTEM

Table 6-12. Diagnostic Trouble Code Chart - Additional HEC Faults

DTC

JLG Help
Message

Required Control Response or State
Assignmentz'3

Conditions Required for
Movement and/or to Clear
Fault

Corrective Action

99300

FUNCTIONSLOCKED
OUT-IMGMODULE
SOFTWARE VER-
SIONIMPROPER

HECshall suspend all functions;

HECshall prohibit all functions;

HEC/IMGModule shall command the
Main Contactor open;

HECshall command Engine Shutdownand
prevent Engine Start

Power Cycled

Reprogrammodules as required..

99301

IMGMODULE-
CONTACTORDRIVER
FAILURE

If (Hybrid Mode = Electric or Hybrid), HEC
shall suspend all functions;

If (Hybrid Mode = Electric or Hybrid), the
HECshall prohibit all functions;

HEC/IMG Module shall command the
Main Contactoropen;

If (Hybrid Mode =Engine), the HECshall
limit the machine to Creep speed after
Controlsinitialized and trigger DTC4378

Power Cycled

Internal Module Error, replace module.

99302

IMGMODULE-
WATCHDOG RESET

If (Hybrid Mode = Electric or Hybrid), HEC
shall suspend all functions;

If (Hybrid Mode = ElectricorHybrid), the
HECshall prohibit all functions;

HEC/IMGModule shall command the
Main Contactoropen;

If (Hybrid Mode =Engine), the HECshall
limitthe machine to Creep speed after
Controlsinitialized and trigger DTC4378

Power Cycled

Internal Module Error, replace module.

99303

IMGMODULE-RAM
FAILURE

If (Hybrid Mode = Electric or Hybrid), HEC
shallsuspend all functions;

If (Hybrid Mode = Electricor Hybrid), the
HECshall prohibit all functions;

HEC/IMG Module shall command the
Main Contactor open;

If (Hybrid Mode =Engine), the HECshall
limit the machine to Creep speed after
Controlsinitialized and trigger DTC4378

Power Cycled

Internal Module Error, replace module.
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Table 6-12. Diagnostic Trouble Code Chart - Additional HEC Faults

Conditions Required for

JLG Help Required Control Response or State 5 .
DTC . Movement and/or to Clear Corrective Action
Message Assignment?>
Fault
99304 IMGMODULE- | If (Hybrid Mode = Electricor Hybrid), HEC | Power Cycled Internal Module Error, replace module.
CHECKPOWERCIR- | shallsuspend all functions;
CUITSORMOSFET
SHORTCIRCUIT | If (Hybrid Mode = Electricor Hybrid), the
HECshall prohibit all functions;
HEC/IMGModule shall command the
Main Contactoropen;
If (Hybrid Mode =Engine), the HECshall
limitthe machine to Creep speed after
Controlsinitialized and trigger DTC4378
99305 IMGMODULE- | If (Hybrid Mode =Electricor Hybrid), HEC | Power Cycled Internal Module Error, replace module.
DATAACQUISITION | shallsuspend all functions;
ERROR
If (Hybrid Mode = Electricor Hybrid), the
HECshall prohibit all functions;
HEC/IMGModule shall command the
Main Contactor open;
If (Hybrid Mode =Engine), the HECshall
limitthe machine to Creep speed after
Controlsinitialized and trigger DTC4378
99306 IMGMODULE- | If (Hybrid Mode =Electricor Hybrid), HEC | Power Cycled Internal Module Error, replace module.
CURRENTFEED- | shallsuspend all functions;
BACKOUTOF
RANGE If (Hybrid Mode = Electricor Hybrid), the
HECshall prohibit all functions;
HEC/IMGModule shall command the
Main Contactoropen;
If (Hybrid Mode =Engine), the HECshall
limitthe machine to Creep speed after
Controlsinitialized and trigger DTC4378
99307 IMGMODULE- | If (Hybrid Mode =Electricor Hybrid), HEC | Power Cycled Internal Module Error, replace module.
WRONGLOGIC | shallsuspendallfunctions;
VOLTAGEAT
POWER-ON If (Hybrid Mode = Electricor Hybrid), the

HECshall prohibit all functions;

HEC/IMG Module shall command the
Main Contactor open;

If (Hybrid Mode =Engine), the HECshall
limitthe machine to Creep speed after
Controlsinitialized and trigger DTC4378
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Table 6-12. Diagnostic Trouble Code Chart - Additional HEC Faults

DTC

JLG Help
Message

Required Control Response or State
Assignmentz'3

Conditions Required for
Movement and/or to Clear
Fault

Corrective Action

99308

IMGMODULE-
CAPACITORBANK
FAULT

If (Hybrid Mode = Electricor Hybrid), HEC
shallsuspend all functions;

If (Hybrid Mode = Electricor Hybrid), the
HECshall prohibit all functions;

HEC/IMGModule shall command the
Main Contactor open;

If (Hybrid Mode = Engine), the HECshall
limit the machine to Creep speed after
Controlsinitialized and trigger DTC4378

Power Cycled

Verify that no other path/load can sink current
fromthe A1 pinon IMG Controller.
If Internal Module Error, replace module.

99309

IMGMODULE-A/D
FAILURE

If (Hybrid Mode = Electricor Hybrid), HEC
shall suspend all functions;

If (Hybrid Mode = Electricor Hybrid), the
HECshall prohibit all functions;

HEC/IMGModule shall command the
Main Contactor open;

If (Hybrid Mode = Engine), the HECshall
limit the machine to Creep speed after
Controlsinitialized and trigger DTC4378

Power (ycled

Internal Module Error, replace module.

99310

IMGMODULE-
INTERNAL CANBUS
FAILURE

If (Hybrid Mode = Electricor Hybrid), HEC
shall suspend all functions;

If (Hybrid Mode =Electricor Hybrid), the
HECshall prohibitall functions;

HEC/IMGModule shall command the
Main Contactor open;

If (Hybrid Mode =Engine), the HECshall
limitthe machine to Creep speed after
Controlsinitialized and trigger DTC4378

Power (ycled

Internal Module Error, replace module.

99311

IMGMODULE-
HARDWARE FAULT

If (Hybrid Mode = Electricor Hybrid), HEC
shall suspend all functions;

If (Hybrid Mode = Electricor Hybrid), the
HECshall prohibit all functions;

HEC/IMGModule shall command the
Main Contactor open;

If (Hybrid Mode =Engine), the HECshall
limitthe machine to Creep speed after
Controlsinitialized and trigger DTC4378

Power (ycled

Internal Module Error, replace module.
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Table 6-12. Diagnostic Trouble Code Chart - Additional HEC Faults

Conditions Required for

JLG Help Required Control Response or State 5 .
L[S . 3 Movement and/or to Clear Corrective Action
Message Assignment?
Fault
99312 IMGMODULE- | If (Hybrid Mode = Electricor Hybrid), HEC | Power Cycled Internal Module Error, replace module.
CURRENTMEA- | shallsuspend all functions;
SUREMENTERROR
If (Hybrid Mode = Electricor Hybrid), the
HECshall prohibit all functions;
HEC/IMGModule shall command the
Main Contactor open;
If (Hybrid Mode =Engine), the HECshall
limitthe machine to Creep speed after
Controlsinitialized and trigger DTC4378
99313 IMGMODULE- | If (Hybrid Mode = Electricor Hybrid), HEC | Power Cycled Internal Module Error, replace module.
CURRENTFEED- | shallsuspendall functions;
BACKGAINOUTOF
RANGE If (Hybrid Mode = Electricor Hybrid), the
HECshall prohibit all functions;
HEC/IMGModule shall command the
Main Contactor open;
If (Hybrid Mode =Engine), the HECshall
limitthe machine to Creep speed after
Controlsinitialized and trigger DTC4378
99314 IMGMODULE- | If (Hybrid Mode = Electricor Hybrid), HEC - | Power (ycled Internal Module Error, replace module.
INTERNALERROR | shallsuspend all functions;
If (Hybrid Mode = Electricor Hybrid), the
HECshall prohibit all functions;
HEC/IMGModule shall command the
Main Contactor open;
If (Hybrid Mode =Engine), the HECshall
limitthe machine to Creep speed after
Controlsinitialized and trigger DTC4378
99315 IMGMODULE- | If (Hybrid Mode = Electricor Hybrid), HEC | Power (ycled Internal Module Error, replace module.
POWERMEASURE- | shall suspend all functions;
MENTERROR

If (Hybrid Mode = Electricor Hybrid), the
HECshall prohibit all functions;

HEC/IMGModule shall command the
Main Contactoropen;

If (Hybrid Mode =Engine), the HECshall
limit the machine to Creep speed after
Controlsinitialized and trigger DTC4378
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Table 6-12. Diagnostic Trouble Code Chart - Additional HEC Faults

DTC

JLG Help
Message

Required Control Response or State
Assignmentz'3

Conditions Required for
Movement and/or to Clear
Fault

Corrective Action

99316

CLUTCHACTUATOR
MODULE- INTER-
NALERROR

HECshall disable the Clutch Actuator; HEC
shalllimitmachine to CREEP speed.

Power Cycled

Internal Module Error, replace module.

99318

IMGMODULE-VDC
SHORTED

If (Hybrid Mode = Electricor Hybrid), HEC
shallsuspend all functions;

If (Hybrid Mode = Electricor Hybrid), the
HECshall prohibit all functions;

HEC/IMGModule shall command the
Main Contactoropen;

If (Hybrid Mode =Engine), the HECshall
limit the machine to Creep speed after
Controlsinitialized and trigger DTC4378

Power Cycled

Internal Module Error, replace module.

99319

IMGMODULE-POS-
ITIVELCOPEN

If (Hybrid Mode = Electricor Hybrid), HEC
shallsuspend all functions;

If (Hybrid Mode = Electric or Hybrid), the
HECshall prohibit all functions;

HEC/IMGModule shall command the
Main Contactoropen;

If (Hybrid Mode =Engine), the HECshall
limit the machine to Creep speed after
Controlsinitialized and trigger DTC4378

Power Cycled

Internal Module Error, replace module.

99320

IMGMODULE-LC
COILOPEN

If (Hybrid Mode =Electricor Hybrid), HEC
shall suspend all functions;

If (Hybrid Mode = Electricor Hybrid), the
HECshall prohibit all functions;

HEC/IMGModule shall command the
Main Contactoropen;

If (Hybrid Mode =Engine), the HECshall
limitthe machine to Creep speed after
Controlsinitialized and trigger DTC4378

Power Cycled

Internal Module Error, replace module.
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Table 6-12. Diagnostic Trouble Code Chart - Additional HEC Faults

DTC

JLG Help
Message

Required Control Response or State
Assignment2'3

Conditions Required for
Movement and/or to Clear
Fault

Corrective Action

99321

IMGMODULE-
EEPROM PARAMA-
TERRESTORE

If (Hybrid Mode = Electricor Hybrid), HEC
shallsuspend all functions;

If (Hybrid Mode = Electricor Hybrid), the
HECshall prohibit all functions;

HEC/IMGModule shall command the
Main Contactor open;

If (Hybrid Mode =Engine), the HECshall
limit the machine to Creep speed after
Controlsinitialized and trigger DTC4378

Power Cycled

Result of clearing EEPROM so that values are set to

defaultvalues.

99322

IMGMODULE-SIN
COSFAILURE

If (Hybrid Mode = Electricor Hybrid), HEC
shall suspend all functions;

If (Hybrid Mode = Electricor Hybrid), the
HECshall prohibit all functions;

HEC/IMGModule shall command the
Main Contactor open;

If (Hybrid Mode =Engine), the HECshall
limitthe machine to Creep speed after
Controlsinitialized and trigger DTC4378

Power Cycled

TBD
Internal Module Error, replace module.

99323

IMGMODULE-SIN
COSSHORTED

If (Hybd Mode = Electricor Hybrid), HEC
shall suspend all functions;

If (Hybrid Mode = Electricor Hybrid), the
HECshall prohibit all functions;

HEC/IMGModule shallcommand the
Main Contactor open;

If (HybridMode=Engine), the HECshall
limitthe machine to Creep speed after
Controlsinitialized and trigger DTC4378

Power Cycled

TBD
Internal Module Error, replace module.

99324

IMGMODULE-SIN
(0S OVERLOAD

If (Hybrid Mode = Electricor Hybrid), HEC
shall suspend all functions;

If (Hybrid Mode = Electricor Hybrid), the
HECshall prohibit all functions;

HEC/IMG Module shall command the
Main Contactor open;

If (Hybrid Mode =Engine), the HECshall
limit the machine to Creep speed after
Controlsinitialized and trigger DTC4378

Power Cycled

TBD
Internal Module Error, replace module.
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Table 6-12. Diagnostic Trouble Code Chart - Additional HEC Faults

DTC

JLG Help
Message

Required Control Response or State
Assignmentz'3

Conditions Required for
Movement and/or to Clear
Fault

Corrective Action

99325

IMGMODULE-SIN
COSOPEN

If (Hybrid Mode = Electricor Hybrid), HEC
shallsuspend all functions;

If (Hybrid Mode = Electricor Hybrid), the
HECshall prohibit all functions;

HEC/IMGModule shall command the
Main Contactoropen;

If (Hybrid Mode =Engine), the HECshall
limit the machine to Creep speed after
Controlsinitialized and trigger DTC4378

Power Cycled

TBD
Internal Module Error, replace module.

99326

IMGMODULE-
SOFTWARE
IMPROPER

If (Hybrid Mode = Electricor Hybrid), HEC
shallsuspend all functions;

If (Hybrid Mode = Electric or Hybrid), the
HECshall prohibit all functions;

HEC/IMGModule shall command the
Main Contactoropen;

If (Hybrid Mode =Engine), the HECshall
limit the machine to Creep speed after
Controlsinitialized and trigger DTC4378

Power Cycled

Reprogrammodules as required..

99327

IMGMODULE-
REDUNDANT SOFT-
WAREVERSION
MISSMATCH

If (Hybrid Mode = Electricor Hybrid), HEC
shall suspend all functions;

If (Hybrid Mode = Electricor Hybrid), the
HECshall prohibitall functions;

HEC/IMGModule shall commandthe
Main Contactoropen;

If (Hybrid Mode =Engine), the HECshall
limit the machine to Creep speed after
Controlsinitialized and trigger DTC4378

Power Cycled

Reprogrammodules as required.

99331

IMGMODULE-
SPEED CALCULA-
TION MISMATCH

If (Hybrid Mode = Electric or Hybrid), HEC
shall suspend all functions;

If (Hybrid Mode = Electricor Hybrid), the
HECshall prohibit all functions;

HEC/IMG Module shall command the
Main Contactoropen;

If (Hybrid Mode =Engine), the HECshall
limit the machine to Creep speed after
Controlsinitialized and trigger DTC4378

Power Cycled

Internal Module Error, replace module.
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6.11 DIAGNOSTIC TROUBLE CODE CHART - HYBRID UGM
Table 6-13. Diagnostic Trouble Code Chart - Hybrid UGM

Required Control Response or

Conditions Required for Movement and/or to

DTC JLG Help Message e T Clear Fault Corrective Action
11 |EVERYTHINGOK No response required for this DTC N/A
21 |GROUND MODEOK No response required for this DTC N/A
FUNCTIONSLOCKED UGMshallactivate Unattended Audible alarm and
8  |OUT-SYSTEMPOWERED issue DTC. HECFLGUnAtndAlrm=0
DOWN HECshallissue DTC.
UGM shall apply requirementsin Drive/Steer Speed
RUNNING AT CUTBACK-OUT | Reductionssection.
101 Machineis not Out of Transport
OFTRANSPORTPOSITION | Drive speedis limited to "ELEVATED MAX" while the P
vehicleis out of transport position
111 [FSWOPEN The UGM shall not Enable the Machine Controlsinitialized
RUNNING AT CREEP - CREEP L ) o _
121 SWITCHOPEN The UGM shall limit the machine to Creep speed Platform creep switchinput=Low
RUNNING AT CREEP-TILTED - . ) -
131 AND ABOVE ELEVATION UGM shall limit the machine to Creep speed Notall of the trigger conditions are met
[fthe UGM determines that CLCPI-fmLd >-22.7kg (-
501bs) for 5 seconds the fault is set not active.
If 1-cell LSS Configured AND If[(DTC0015 is active AND
PltfmOvrLd_Wght==TRUE) AND (APUactive ==
15 LOAD SENSORREADING IR\ A Notall of the trigger conditions are met
UNDERWEIGHT Then %
SETall (Functions)OK_LSS=FALSE
Else
SETall (Functions)OK_LSS=TRUE
EndIf
3 FUELLEVELLOW-ENGINE  [Interlock requirements specified in Fuel Shutdown PowerCycle
SHUTDOWN section. 4
SKYGUARD ACTIVE-FUNC-  |Referto SkyGuard System Detailed Requirementsand . "
3 TIONSCUTOUT Logicsection formachine response Notallof thetrigger onditionsare met
RUNNING AT CREEP - CREEP ) - : o
40 SWITCHCLOSED Allfunctions are limited to CREEP Speed Not all of the trigger conditions are met
211 [POWERCYCLE Noresponserequired N/A
212 |KEYSWITCHFAULTY The UGMassumes astation selection of Ground Mode |J7-3 orJ7-2=L0W
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Table 6-13. Diagnostic Trouble Code Chart - Hybrid UGM

Required Control Response or

Conditions Required for Movement and/or to

DTC JLG Help Message e T Clear Fault Corrective Action
a3 | swrAULTY Zlgtcehlnelsnotallowedto enterthe Machine Enabled Power ydle
- . . |UGMdetectsthatboth steer switchesarenot activeat
227  |STEER SWITCHES FAULTY iJch!\rAe;;roh|blts SteerLeftand Right; Drive speed limited the same time; steer and full Drive speed permitted
P after controls areinitialized
2211 |FSWINTERLOCKTRIPPED The Machine Enabled state is disabled Thefootswitchisreleased
Iftriggered by the drive joysticknotbeinginthe neutral| If triggered by the drive joystick not being in the neutral
positionimmediately following the startup period, | positionimmediately following Start Up, then when
thendisable drive and steer. Drive joystickis returned toits neutral position and the
01 DRIVELOCKED-JOYSTICK | Iftriggered bya proper machine enable signal being | Machineisnotinthe Enabled state.
MOVEDBEFORE FOOTSWITCH | received while the drive joystickisnotinthe neutral | Iftriggered by propermachine enable signal being
position, then donotallow themachinetoenterthe | received while the drive joystickis notin the neutral
Machine Enabled state (7-second timer does not positionthen when the Drive joystickiis returned to neu
begin) tral orthe footswitchis released
013 STEER LOCKED - SELECTED ll\Jll(;,zAhT:Zlllr,::t))rl]::ilztt:tzrgaE:LZE::E:?;::?\;Te When the steer controls are returned to neutral or the
BEFORE FOOTSWITCH begin) footswitchisreleased
14 DRIVE/STEERLOCKED - JOY-
STICK MOVED BEFORE ENABLE
2216 |D/SJOY.OUTOFRANGEHIGH |UGM shall prohibit Drive; Steer still permitted The PM nolonger reports the fault
The PMdetects that the drive/steer center tap voltageis
2217 |D/SJOY.CENTERTAPBAD UGMshall prohibit Drive; Steerstill permitted between3.31and3.75voltsand nolongerreports the
faulttothe UGM
2219 [L/SJOY.OUTOFRANGEHIGH [UGMshalldisableLiftand Swingin PlatformMode. ~ {ThePMnolonger reports the fault
The PMdetects that the lift/swing center tap voltageis
2220 |L/SJOY.CENTERTAPBAD UGMshall disableLiftand SwinginPlatformMode.  between3.31and3.75voltsand nolongerreportsthe
faulttothe UGM
[ftriggeredby theLift/Swing controls notbeinginthe
Iffault occursat startup, disable Liftand Swingin Plat- neutral'posmf)n immediately following Start Up, then
formMode whenLift/Swing controls are returned to neutral and
LIFT/SWINGOCKED-JOY- themachineis notin the Enabled state.
2221 |STICKMOVEDBEFOREFOOT- | Iffaultoccurs by receiptofaproperenablesignal, then | . . ) )
L ) ) Iftriggered by proper machine enable signal being
SWITCH machineisnotpermitted toenterthe Machine Enabled| ~ * . e :
state (7-second timer does notbegin) received while the Lift/Swing controls are notin the
gin- neutral position, then when the Lift/Swing controls are
returned to neutral or the footswitch s released.
222 |WAITINGFoRFsw T0 B opey | VM shallprohibit themachine fromenteringthe 1 L i dicengaged
Machine Enabled state
03 FUNCTION SWITCHESLOCKED - Machineis not allowed to enter the Machine Enabled | None ofthe boom controls that trigger this faultare
SELECTEDBEFOREENABLE  |state (7-second timer does not begin) engaged or the Footswitch is disengaged.
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Table 6-13. Diagnostic Trouble

Code Chart - Hybrid UGM

Required Control Response or

Conditions Required for Movement and/or to

DTC JLG Help Message e T Clear Fault Corrective Action
o FOOTSWITCH SELECTED
BEFORE START
FUNCTION PROBLEM - HIGH
2269  |SPEED & CREEPACTIVE
TOGETHER
FUNCTTONPROBLEM — SOFT
2286 | TOUCH/SKYGUARD OVERRIDE |No response required for this DTC The Soft Touch / SkyGuard Override switchinput =Low
PERMANENTLY SELECTED
Disable whicheverboom functions whose boom con-
234 FUNCTION SWITCHES FAULTY - | trol inputs are triggering the fault. If Engine Start/Aux | None ofthe boom controls that trigger this fault have
CHECKDIAGNOSTICS/BOOM | at fault, disable Manual Engine Start but permit Auxil- | both of their direction inputs engaged at the same time
iary Power/Emergency Descent.
FUNCTION SWITCHESLOCKED -
236  |SELECTEDBEFORE START
SWITCH
STARTSWITCHLOCKED - . . L
237 SELECTED BEFORE KEYSWITCH UGMshall prevent engine start Notall of the trigger conditions are met
23163 FUNCTION PROBLEM-MSSO | No inhibits required; MSSO permittedif requirements | Function switch returns to neutraland the machine s
PERMANENTLY SELECTED of MSSO section are met notin the Enabled state.
[fthe machineisinPlatform Modeandabove Elevation,
UGM sshall suspend motionand set Low Temperature
Cutout state =Faulty; all functionslimited to Creep
speed after controlsinitialized . .
201 AMBIENT TEMPERATURE SEN- ifthe Machineisin Platform Mode and Not Above Ele- Amb'ler'ltTemperaturesensorreadlng.>j5'0 .C,speed
SOR-OUTOF RANGE LOW . ) - restrictions removed after controls areinitialized
vation, UGM shall suspend motion; all functions except
Drive/Steer limited to Creep speed after controlsinitial
ized
Ifthe machineisin Ground Mode, noresponserequired
[fthemachineisin PlatformModeandaboveElevation,|
UGMshall suspend motionand set Low Temperature
Cutout state = Faulty; all functions limited to Creep
speed after controlsinitialized . !
m AMBIENT TEMPERATURE SEN- ifthe Machineisin Platform Mode and Not Above Ele- AmbllerlltTemperaturesensorreadlng.<2.§5. F,speed
SOR-OUTOF RANGEHIGH . ) . restrictions removed after controls areinitialized
vation, UGM shall suspend motion; all functions except
Drive/Steer limited to Creep speed after controls
initialized
Ifthe machineisin Ground Mode, noresponserequired
259 MODEL CHANGED - HYDRAU- | UGM shall suspend all machine functions and disable PowerCycle
LICSSUSPENDED - CYCLEEMS | all outputs and prevent engine start. 4
2514 ESE?TZIEEVENTED_DRWE UGMshall disable all boom functions Notall of the trigger conditions are met
DRIVEPREVENTED - ABOVE ) . ) -
2516 ELEVATION UGMshall disable Drive and Steer Notall of the trigger conditions are met
y517 | DRIVEPREVENTED-TILTEDE. |UGHshalprvide functionalityas hey pertaintoDrive ﬁt:*_ag:°"ef°;”t'ie:'gge';""i::ft"ij's?t"trmitt;rﬂ:e"
ABOVEELEVATION and Steer nonLreeplunction speedpermittecarter controls
initialized.
2518 EELI\E/ETPEIEEVENTED_BOOM UGMshall disable Drive and Steer Notall of the trigger conditions are met
FUNCTIONSLOCKED OUT -
2520 | CONSTANTDATAVERSION Allfunctions prohibited Notalltrigger conditions met
IMPROPER
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Table 6-13. Diagnostic Trouble Code Chart - Hybrid UGM

Required Control Response or

Conditions Required for Movement and/or to

DTC JLG Help Message e T Clear Fault Corrective Action
2530 UMS SENSOR FORWARD LIMIT
REACHED
2531 UMS SENSOROUT OF USABLE
RANGE
2532 UMSSENSORBACKWARD
LIMITREACHED
DRIVE&BOOMPRVENTED - | Referto Soft Touch System Detailed Requirementsand i -
29 SOFTTOUCHACTIVE Logicsection formachine response Notall trigger conditions met
) ] [{SkyGuardinputs (Platform Module J7-18 =High) and
2563 :AKJ'\IGTUARDSW DISAGREE Response detailed in SkyGuard section. (PlatformModule J1-23 = High)} and (Footswitch State
=NotDepressed)]
[fthe machineisinPlatform Mode and Above Eleva-
tion, UGM shall suspend motion and set Low Tempera-
TEMPERATURE CUTOUT ture Cutoutstate=Active;all functionslimited toCreep|
speed after controlsinitialized =[nactive; icti
2568 | ACTIVE - AMBIENT TEMPERA- p o Low Temperature Cutout .Il?a'ct!ve, speedrestrictions
TURETOOLOW Ifthe Machineisin Platform Mode and Not Above Ele- | removed after controls are initialized
vation, UGM shall suspend motion; all functions except
Drive/Steer limited to Creep speed after controls
initialized
PLATFORMLEVEL PREVENTED | The UGM shall prohibit Platform Level Up and Down . i
2576 | ABOVEELEVATION override leveling Notall of the trigger conditions are met
FUNCTTON PREVENTED - UGM shalTprovide functionality as they pertaintothe . "
2578 | 11LTED & ABOVEELEVATION | hydraulicfunctions. Notall trigger conditions met
331  |BRAKE-SHORTTOBATTERY
332 |BRAKE-OPENCIRCUIT
B GROUND ALARM-SHORTTO
BATTERY
MAIN DUMP VALVE - SHORTTO| UGM shall suspend and prohibit UGM High Flow Dump,
3358 | GRounD Swing, TowerLift Up, and Lift Up. Power(ycle
MAIN DUMP VALVE - OPEN CIR{ UGM shall suspend and prohibit UGM High Flow Dump,
3359 cuIT Swing, Tower Lift Up, and Lift Up. Power (yde
3360 MAIN DUMP VALVE - SHORTTO| UGM shall suspend and prohibit UGM High Flow Dump, PowerCycle
BATTERY Swing, Tower Lift Up, and Lift Up. y
3361 |BRAKE-SHORTTOGROUND
31362 START SOLENOID- SHORTTO UGMshaIIdl.sablestarteroutput,dlsablecharglng,and Power(ydle
GROUND preventengine start
3363 EEI\?TSOLENOID-OPEN (- Noresponserequired. UGMnolonger detects open circuit
3364 STARTSOLENOID-SHORTTO  [UGM shall disable starter output, disable charging, Power Cycle
BATTERY command engine shutdown, and prevent engine start y
UGM shallsuspend Drive/Steer and shallTimit Drive to
(reep speed after controlsinitialized.
STEERDUMPVALVE-SHORTTO|
3365 | ceoUND UGM shall suspend and prohibit Steer (Low Flow) ~ |PowerCycle
Dump, Steer, Flow Control, Tele, Jib Up, Platform Level,
and Platform Rotate functions.
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UGM shall suspend Drive/Steerand shall limit Drive to
Creep speed after controls initialized.
STEERDUMP VALVE - OPEN
3366 CRCUIT UGMshall suspend and prohibit Steer (Low Flow) Power Cycle
Dump, Steer, Flow Control, Tele, Jib Up, Platform Level,
and Platform Rotate functions.
UGMshallsuspend Drive/Steerand shallTimit Drive to
(reep speed after controlsinitialized.
STEERDUMPVALVE-SHORTTO
3367 | e arTERY UGM shall suspend prohibit Steer (Low Flow) Dump, ~ |Power Cycle
Steer, Flow Control, Tele, Jib Up, Platform Level, and
Platform Rotate functions.
3368 TWO SPEED VALVE-SHORTTO
GROUND
3369 TWO SPEED VALVE - OPENCIR-
cr
TWO SPEED VALVE-SHORTTO
3370 BATTERY
GROUNDALARM-SHORTTO |MACHINE SETUP > ALARM/HORN = SEPARATE:
337 Power (ycle
GROUND UGM shall prohibitJ2-2 output.
GROUNDALARM-OPENCIR- | MACHINE SETUP = ALARM/HORN = SEPARATE:
3372 Power Cycle
ar No response required for this DTC.
GEN SET/WELDER - SHORTTO
$73 GROUND
GEN SET/WELDER - OPEN CIR-
3374 It
GEN SET/WELDER - SHORTTO
375 BATTERY
3376 HEADTAILLIGHT- SHORTTO UGMshall disable H&T Light relay output Power Cycle
GROUND
3377 EEGD TAILLIGHT- OPENCIR- Noresponse required. The UGMno longer detects open circuit
HEAD TAILLIGHT - SHORTTO . .
3378 BATTERY UGMshall disable H&T Light relay output Power Cycle
338 PLATFORMLEVELUPVALVE- |UGMshalldisable Platform Level Up; Level Downspeed Power (vdle
SHORTTOGROUND shall belimited to Creep y
31383 PLATFORMLEVELUPVALVE- [UGMshallsuspend Platform Level; UGMshalllimit ~ [UGMnolonger detects open circuit; speedrestrictions
OPENCIRCUIT Platform Level speed to Creep after controlsinitialized |removed after controlsareinitialized
338 PLATFORMLEVELUPVALVE- | UGMshalldisable UGM Platform Level and Flow Control PowerCrdle
SHORTTOBATTERY valves y
PLATFORM LEVEL DOWN .
3388 VALVE-SHORTTO GROUND UGM shall disable UGM Platform Level Power Cycle
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3389

PLATFORM LEVEL DOWN
VALVE-OPEN CIRCUIT

UGM shall suspend Platform Level; UGM shall prohibit
Platform Level Up and limit Platform Level Down speed
to Creep after controlsinitialized

UGMnolonger detects open circuit; Platform Level Up
permitted and speed restrictions removedafter controls
areinitialized

3390

PLATFORM LEVEL DOWN
VALVE - SHORTTO BATTERY

UGM disables Platform Level Up, Level Down, and Flow!
Control Valve outputs

Power (ycle

3394

PLATFORMROTATELEFTVALVE
-SHORTTO GROUND

3395

PLATFORMROTATELEFTVALVE
-OPEN CIRCUIT

339%

PLATFORMROTATELEFTVALVE
-SHORTTO BATTERY

3397

PLATFORM ROTATERIGHT
VALVE-SHORTTO GROUND

3398

PLATFORM ROTATE RIGHT
VALVE-OPEN CIRCUIT

3399

PLATFORM ROTATE RIGHT
VALVE-SHORTTOBATTERY

33100

JIBLIFTUPVALVE-SHORTTO
GROUND

33101

JIBLIFTUP VALVE-OPEN CIR-
ar

33102

JIBLIFTUPVALVE-SHORTTO
BATTERY

33103

JIBLIFTDOWN VALVE - SHORT
TOGROUND

33104

JIBLIFTDOWN VALVE-OPEN
CIRCUIT

33105

JIBLIFTDOWN VALVE - SHORT
TOBATTERY

33106

TOWERLIFTUPVALVE- SHORT
TOGROUND

UGM disables Tower Lift Up output; Tower Lift Down
speed limited to Creep after controlsinitialized

Power (ycle

33107

TOWERLIFTUPVALVE - OPEN
CIRCUIT

The UGM detects an open circuit at this output J2-33

The UGM shall suspend Tower Liftand revertto Open
Loop Current control for Tower Lift; UGM shall limit
Tower Lift speed to Creep after controlsinitialized

33108

TOWERLIFTUP VALVE- SHORT
TOBATTERY

33109

TOWERLIFTDOWN VALVE-
SHORTTOGROUND

UGM shall disable Tower Lift Upand Down

Power Cycle

33110

TOWERLIFTDOWN VALVE-
OPENCIRCUIT

The UGM shall suspend Tower Lift and revert to Open
Loop Current control for Tower Lift; UGM shall prohibit
TowerLift Upand shall limit Tower Lift Down speed to
(reep after controlsinitialized

UGMnolonger detects open circuit; Tower Lift Up per-
mitted and speed restriction removed for Tower Lift
Down after controls areinitialized

331

TOWERLIFTDOWN VALVE-
SHORTTOBATTERY
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33112

TOWERTELESCOPE IN VALVE-
SHORTTOGROUND

33113

TOWERTELESCOPEIN VALVE-
OPENCIRCUIT

33114

TOWERTELESCOPE IN VALVE-
SHORTTOBATTERY

33115

TOWERTELESCOPEOUTVALVE
-SHORTTO GROUND

33116

TOWERTELESCOPEOUTVALVE
-OPEN CIRCUIT

33117

TOWERTELESCOPEOUTVALVE
-SHORTTO BATTERY

33118

SWINGRIGHT VALVE- SHORT
TOGROUND

UGM shall disable Swing Left and Right

Power Cycle

33119

SWINGRIGHT VALVE- OPEN
CIRCUIT

The UGM shall suspend Swing and revert to Open Loop
Current control for Swing; UGM shall limit Swing speed
to Creep after controlsinitialized

UGMnolonger detects open circuit; speed restriction
removed after controlsare nitialized

33120

MAINTELESCOPEIN VALVE-
SHORTTO BATTERY

UGMshall disable Telescope and Flow Control valves

Power (ycle

33121

SWINGRIGHT VALVE - SHORT
TOBATTERY

33122

SWINGLEFTVALVE - SHORTTO
GROUND

UGM shall disable Swing Left and Right

Power Cycle

33123

MAINTELESCOPE OUT VALVE-
SHORTTO BATTERY

UGMshall disable Telescope and Flow Control valves

Power (ycle

33170

MAINLIFTDOWN VALVE -
OPENCIRCUIT

331711

MAIN LIFT DOWN VALVE-
SHORTTO BATTERY

33172

MAIN LIFT DOWN VALVE-
SHORTTOGROUND

33182

MAINLIFT VALVES - SHORTTO
BATTERY

33186

MAINTELESCOPEQUT VALVE-
OPENCIRCUIT

33188

MAINTELESCOPEOUT VALVE-
SHORTTOGROUND

33189

MAIN TELESCOPEINVALVE-
OPENCIRCUIT

33190

MAINTELESCOPEIN VALVE-
SHORTTO GROUND

33207

HORN - OPEN CIRCUIT

33208

HORN - SHORT TO BATTERY
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33209 |HORN - SHORTTO GROUND
UGM sshall disable this output, command engine
33267 EFRGCIL';IlETFUELRELAY_OPEN shutdownand prevent engine start Power Cycle
UGMshallflash the Engine Distress Lamp at 3Hz
Only detectedatStartup
ENGINE FUELRELAY - SHORT | UGM shall disable this output, command engine
33268 TOBATTERY shutdownand preventengine start; Power (yde
UGM shall flash the Engine Distress Lamp at 3Hz
ENGINEFUELRELAY - SHORT UGM shall disable this output, command engine shut-
) downand preventenginestart;
33269 TOGROUND p g Power Cycle
UGMshall flash the Engine Distress Lamp at 3Hz
33279 | GLOWPLUG-OPENCIRCUIT 21;r;|sg;nserequued.EngmestartwnlproceedW|th- Power Cydle
GLOWPLUG-SHORTTO I
33280 BATTERY UGMsshall disable Glow Plug relay output Power Cycle
Before Start:
33281 GLOWPLUG-SHORTTO UGM shall disable Glow Plug relay outputand prohibit Power(ycle
GROUND glow plug cycle.
After
UGM shall suspend Lift Up/Down commandand revert
33287 LIFT-CURRENTFEEDBACK  |toOpenLoop Current control for Lift; Lift speed limited PowerCydle
READINGTOO LOW to Creep after both Lift Up/Down controlshave been y
returned toneutraland machineis notEnabled
i The UGM shall suspend Swing command and revertto |UGM nolonger detects open circuit; restrictionson
33295 SWING LEFT VALVE-OPEN OpenLoop Current control for Swing; UGMsshall limit ~ | Swing speed shall be removed after controls are
CIRCUIT ) o S
Swing speed to Creep after controls initialized initialized
SWINGLEFTVALVE - SHORTTO
33306 BATTERY
FLOW CONTROL VALVE-OPEN
33 CIRCUIT
33315 FLOW CONTROLVALVE - SHORT
TOBATTERY
FLOW CONTROLVALVE - SHORT
33316 TOGROUND
DRIVEFORWARDVALVE-OPEN
33317 CIRCUIT
33318 DRIVEFORWARD VALVE-
SHORTTOBATTERY
DRIVEFORWARD VALVE-
3319 SHORTTOGROUND
DRIVEREVERSE VALVE - OPEN
33320 CIRCUIT
DRIVEREVERSE VALVE - SHORT
33321 TOBATTERY
DRIVEREVERSE VALVE - SHORT
32 TOGROUND
MAINLIFTUP VALVE- OPEN
3388 CIRCUIT
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33324 #AOAB";‘\TL;;gPVALVE—SHORT
59 rponcioolon

33410

DRIVE-LOSS OF CURRENT
FEEDBACK

33412

SWINGVALVES-SHORTTO
BATTERY

33414

SWING- CURRENT FEEDBACK
READINGTOO LOW

The UGM commanded current>250mA

The difference between the commanded current and
the measured feedback current > [the larger of
(125mA) or (15% of the commanded function Max)]
forlongerthan1second

UGMshall suspend Swing Left/Right command and
revertto Open Loop Current control for Swing; Swing
speed limited to Creep after both Swing Left/Right have
beenreturned toneutraland machineis not Enabled

33415

FLOW CONTROL - CURRENT
FEEDBACKREADING TOO LOW

UGMshall suspend and revert to Open Currentloop
control for Flow Control Valve; Tele In/Out, Jib Up,
Rotate Right/Left, and Level Up/Down speed limited to
(reep after controls for those functions have all been
simultaneously returned to neutral and machineis not
Enabled

Power Cycle

33417

LIFT-LOSS OF CURRENT
FEEDBACK

UGMshall suspend Lift Up/Down command and revert
to Open Loop Current control for Lift; Lift speed limited
to Creep after both Lift Up/Down controls have been
returned to neutraland machineis not Enabled

Power (ycle

33418

SWING-LOSS OF CURRENT
FEEDBACK

UGM shall suspend Swing Left/Right command and
revert to Open Loop Current control for Swing; Swing
speed limited to Creep after both Swing Left/Right
have been returned to neutral and machine is not
Enabled

Power (ycle

33419

FLOW CONTROL - LOSS OF
CURRENT FEEDBACK

UGMshall suspend and revert to Open Currentloop
control for Flow Control Valve; Tele In/Out, Jib Up,
Rotate Right/Left, and Level Up/Down speed limited to
(reep aftercontrols for those functions have all been
simultaneously returned to neutral and machineis not
Enabled

Power (ycle

33488

DRIVEVALVES - SHORTTO

BATTERY

341 PLATFORMLEVELUPVALVE-
OPENCIRCUIT

3 PLATFORM LEVELUP VALVE-
SHORTTOBATTERY

383 PLATFORM LEVEL UP VALVE-
SHORTTOGROUND
PLATFORM LEVELUP VALVE-

344 |SHORTTOBATTERY OROPEN
CIRCUIT

6-98 3121770




SECTION 6 - JLG CONTROL SYSTEM

Table 6-13. Diagnostic Trouble

Code Chart - Hybrid UGM

Required Control Response or

Conditions Required for Movement and/or to

DTC JLG Help Message e T Clear Fault Corrective Action
35 PLATFORM LEVEL DOWN
VALVE-OPEN CIRCUIT
36 PLATFORM LEVEL DOWN
VALVE-SHORTTO BATTERY
347 PLATFORM LEVEL DOWN
VALVE-SHORTTO GROUND
PLATFORM LEVEL DOWN
348 | VALVE-SHORTTOBATTERY OR
OPENCIRCUIT
PLATFORMROTATE LEFTVALVE The UGM shall susp.en.d commands o PMfor Platform ThePMnolongerdetectsopen circuit; speed restrictions
349 Rotate; UGM shall limit Platform Rotate speed to Creep \
-OPENCIRCUIT s shall be removed after controls areinitialized
after controlsareinitialized
PLATFORM ROTATE LEFT VALVE| UGM shall disable commands to Platform Module for
3410 Power Cycle
-SHORT TO BATTERY Platform Rotate and Flow Control valve outputs
3411 PLATFORM ROTATE LEFT VALVE| UGM shall disable commands to Platform Module for Power Cycle
-SHORTTO GROUND Platform Rotate Left X
3412 PLATFORM ROTATERIGHT ;Z:alighﬁé:;g;:ﬂi?g ;T:;f:fr:?{?tgre,\: f:reZI:;fgren; ThePMnolongerdetects opencircuit; speedrestrictions|
VALVE-OPEN CIRCUIT ' N P P shall be removed after controls areinitialized
after controlsareinitialized
U3 PLATFORM ROTATE RIGHT UGM shall disable commands to Platform Module for Power (vdle
VALVE-SHORTTOBATTERY | Platform Rotate and Flow Control valve outputs y
3414 PLATFORM ROTATE RIGHT UGM shall disable commands to Platform Module for Power (vdle
VALVE-SHORTTOGROUND | Platform Rotate Right y
JIBLIFTUPVALVE-OPEN CIR- T.he l.JGM I com.mz?nq Pli.atform Moduletosuspend The PMnolongerdetects open circuit; speedrestrictions
3415 JibLift; UGM shall limit Jib Lift speed to Creep after con- o
cuIT AN shall be removed after controls areinitialized
trols areinitialized
3416 JIBLIFTUP VALVE- SHORTTO.- | UGM shall disable Jib Lift Up and Flow Control valve PowerCycle
BATTERY outputs; Jib Lift Down speed limited to Creep y
3417 JIBLIFTUPVALVE-SHORTTO |The UGM shall command Platform Module to suspend PowerCycle
GROUND JibLiftoutputs; UGM shall disable Jib Lift Up. y
i UGM sshall command PM to suspend Jib Lift; UGM shall | ThePMnolongerdetects open circuit; speed restrictions
3418 Jcllitll;TTDOWN VALVE-OPEN prohibit Jib Lift Up and limit Jib Lift Down speed to shall be removed and motion permitted after controls
(reep after controlsareinitialized areinitialized
3419 JIBLIFTDOWN VALVE - SHORT | UGM shall command Platform Module to disable Jib PowerCycle
TOBATTERY Liftoutputs y
3420 JIBLIFTDOWN VALVE - SHORT |UGM shall command to Platform Module to disable Jib PowerCycle
TOGROUND Liftoutputs y
B FUEL SENSOR - SHORT TO BAT- | UGM shall respond with functionality detailed in the PowerCycle
TERY OROPEN CIRCUIT System Indicators and GenSet/Fuel sections y
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3 FUELSENSOR - SHORTTO UGM shall respond with functionality detailed in the Power (vdle
GROUND System Indicators and GenSet/Fuel sections y
UGMshallilfuminate the Engine Distress Lamp;
[fMACHINE SETUP -> ENGINE SHUTDOWN = ENABLED;
OILPRESSURE-SHORTTO
433 UGM shall command engine shutdownand prevent | Power Cycle
BATTERY i
enginestart;
UGMshallflash the Engine Distress Lamp at 3Hz
UGM assumes maximum temperature exceeded;
UGMshallilluminate the Engine Distress Lamp;
COOLANT TEMPERATURE [fMACHINE SETUP -> ENGINE SHUTDOWN =ENABLED;| , . . "
435 Alltrigger conditions have been cleared
SHORTTO GROUND UGM shall command engine shutdown and prevent
enginestart;
UGM shall flash the Engine Distress Lamp at 3Hz
UGM assumes maximum temperature exceeded;
UGM shallilluminate the Engine Distress Lamp;
538 |HIGHENGINETEMP [fMACHINE SETUP -> ENGINE SHUTDOWN = ENABLED; Power(ycle
UGM shall command engine shutdown and prevent
enginestart;
UGMshall flash the Engine Distress Lamp at 3Hz
4310  [NOALTERNATOROUTPUT
UGMshallilfuminate the Engine Distress Lamp;
[fMACHINE SETUP -> ENGINE SHUTDOWN = ENABLED;
4311 |LOWOILPRESSURE UGM shall command engine shutdownand prevent | Power Cycle
enginestart;
UGMshall flash the Engine Distress Lamp at 3Hz
4313 |THROTILEACTUATORFAILURE
0SS OF ENGINESPEED SEN UGM shall command engine shutdown and prevent
B8R |0 " |enginestart; Power (ycle
UGM shallflash the Engine Distress Lamp at 3Hz
ENCINESPEED SENSORREAD UGM sshall command engine shutdown and prevent
~ |enginestart;
4323 ING— INVALID 9 Power (ycle
UGMshallflash the Engine Distress Lamp at 3Hz
OnlydetectedatStartup
8% FUELACTUATOR—SHORTTO | UGM sshall disable this output, command engine shut- PowerCydle
GROUND downand prevent engine start; y
UGMshall flash the Engine Distress Lamp at 3Hz
UGM shall disable this output, command engine shut-
4327 ElljllETL ACTUATOR - OPENCIR- downand prevent enginestart; Power (ycle
UGMshallflash the Engine Distress Lamp at 3Hz
UGM sshall disable this outputand openTow side FET.
828 FUELACTUATOR-SHORTTO  |UGMshall command engine shutdown and prevent PowerCycle
BATTERY enginestart; y
UGMshallflash the Engine Distress Lamp at 3Hz
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1330 UGM shall disable this 9utput, commandengine shut- Power Cydle
downand preventengine start
ENGINECOOLANT TEMPERA- [ IfMACHINE SETUP = ENGINE SHUTDOWN =ENABLED,
4353 | TURESENSOR—OUTOF RANGE| UGM shall shutdown engine and not permitengine | Power Cycle
Low start
FUNCTIONSPREVENTED— | UGMshall display DTCupon HECrequest; Nofurther _
4376 | ENGINE OIL WARM-UP ACTIVE | system response HECFLGEngWimUp=0
UGM shall command engine shutdown and prevent
4377  |FUELACTUATOR FAILURE enginestart; Power (ycle
UGMshall flash the Engine Distress Lamp at 3Hz
UGM shallcommand engine shutdown and prevent
a1 BATTERY VOLTAGE TOO LOW — |enginestart; Power
SYSTEM SHUTDOWN UGMshall preventall functions; owerlycle
UGMshall disable the IMG
UGM shall command engine shutdown and prevent
447 | BATTERY VOLTAGE TOOHIGH - enginestart; —
SYSTEM SHUTDOWN UGMshall preventall functions; y
UGMshall disable the IMG
443 hSIéEATTERYVOLTAGETOO SET PltfmOvrLd_DTC=TRUE Not all of the trigger conditions are met
444 BWATTERYVOLTAGETOO SETPItfmOvrLd_DTC=TRUE Notall of the trigger conditions are met
445  |BATTERY VOLTAGELOW
34 ENGINESTART FAILED—TOO
MANY ATTEMPTS
LSSBATTERY VOLTAGE - INI-
4479 TIALIZATION ERROR SET PItfmOQvrLd_DTC=TRUE Power (ycle
LSSBATTERY VOLTAGE—NOT
4480 CALIBRATED SET PltfmOQvrLd_DTC=TRUE Power (ycle
662 CANBUS FAILURE—PLATFORM
MODULE
SETPItfmOvrLd_DTC=TRUE
CANBUS FAILURE—LOAD ) "
663 SENSING SYSTEM MODULE SET PItfmGrs1SnsrOK = FALSE Notall of the trigger conditionsare met
SET PItfmGrs2SnsrOK = FALSE
[finPlatform mode, UGM shall suspend allmachine
functionsand disableall outputs. Jib Lift and Platform
Rotatealso disablein Ground Mode.
664 CANBUS FAILURE — ACCES- CAN1messages are received from the PM and controls
SORYMODULE [fMACHINE SETUP = POWER INVERTER =YES, UGM to areinitialized
retain state of Inverter switch and GenSet Enable
switch at the state prior to CANTloss until CANTis
restored or Power Cycle.
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UMS SENSOR COMMUNICA-
6620 TIONSLOST
6622 E?:IBUSFAILURE—TCUMOD- No functioninhibits required Notall of the trigger conditions are met
6623 :AAONDBUULSEFAILURE_GATEWAY No functioninhibits required Notall of the trigger conditions are met
CANBUS FAILURE — TELEMAT- i )
6629 |ICSCANBUSLOADINGTOO | Nofunctioninhibitsrequired Zero Configuration Status StatusByte =00) sentonfirst
byte
HIGH
CANBUS FAILURE — CHASSIS ForTiltand Grade considerations (machineilted),dis- CAN1 messages are received from the sensorand con-
6635 play?? on AnalyzerforX/Y axes, and externally report X e,
TILT SENSOR N trolsareinitialized
andY axes =20
6651 CANBUS FAILURE— GROUND Noresponse required CANTmessages are received from the sensorand con-
DISPLAY P q trolsareinitialized
6657 CANBUS FAILURE — TEMPERA- Noresponse required CANTmessages are received from the sensor and con-
TURE SENSOR POnSereq trolsareinitialized
L CANTmessages are received from the HECand controls
6566 | CANBUSFAILURE—HYBRID UGMshallsuspendall functions; areinitialized
ELECTRIC CONTROLMODULE | IfEngine State =Running, the UGM shalllimit the
machine to Creep speed after Controlsinitialized
- n P " :
s CANBUS FAILURE — STATE OF UGMShaIIasmgnSOC/ot(.Jan unknownvalue . CANTmessages are received from the sensor
CHARGESENSOR UGMshallflashall4bar displays (PLT and GND) and dis-
play‘2??’in place of GND SOCreading.
HYBRID ELECTRICCONTROL ) ) "
674 DICACTIVE Noresponserequired Notall of the trigger conditions are met
REMOTE CONTRACT MANAGE- L ; .
681 |MENTOVERRIDE-ALLFUNC- g:(;“li‘;::;:::'L’:‘:‘:S';ieof:"““’"Speedsmcreep Cleared by ClearSky TCU
TIONS IN CREEP portp
CHASSISTILTSENSORNOT  |UGM shall consider the Chassis Tiltreading to be o .
813 CALIBRATED unhealthy ChassisTilt sensor calibrated
814 CHASSISTILTSENSOROUTOF {UGM shall consider the Chassis Tilt reading to be Notallof thetrigger conditions are met
RANGE unhealthy
816  |UMSSENSORNOT CALIBRATED
817  |UMSSENSORFAULT
818 |TILTSENSORSTAGNANT UGM shalTconsiderthe Chassis Tilt reading o be Power Cydle
unhealthy
_ SETPItfmOvrld_DTC=TRUE
825 LSSHASNOTBEENCALI B Notall of the trigger conditions are met
BRATED SETPltfmLdSnsrOK_DTC=TRUE
42| RUNNINGATCREEP-PLAT- ::ZUi’t‘lzzat'r'lze;Pe'f;?;:};‘fe‘:lztcitsed:i:izzaﬁz UGM determinesthat the Platformis ot Overloaded;
FORMOVERLOADED p P ) motion restrictions removed after controlsinitialized
Sensing System section
ThePlatform s Overloaded and
Machine Setup = LOAD SYSTEM =CUTOUT PLAT-
FORM, Platform Mode s active, and conditions of
DRIVE & BOOM PREVENTED- | Table 6-7apply. )
827 PLATFORM OVERLOADED o RefertoTable 6-7 formachine response.
The Platform s Overloaded and Machine Setup =
LOAD SYSTEM = CUTOUT ALLand conditions of
Table 6-7 apply.
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State Assignment Clear Fault
LIFTUP&TELE OUT PRE-
828  |VENTED-PLATFORMOVER-
LOADED
8211 |LSSREADING UNDERWEIGHT |SETPItfmOvrLd_DTC=TRUE Power (ycle
[f {PItfmOvrLd_Wght ==FALSEand MachineConfi-
gLdSysActive==TRUE}
8218  [LSSSENSOR DISAGREEMENT Then SETLSSCreep_DTC=TRUE Power (ycle
EndIf

[ {PltfmOvrLd_Wqght ==FALSEand MachineConfi-
gLdSysActive==TRUE}

Then SETLSSCreep_DTC=TRUE

EndIf
8222 LSS STRAINGAUGE 1-STAG- If[(DTC8218—LSSSENSORDISAGREEMENT or DTC8223| Power Cycle

NANT —LSSSTRAIN GUAGE 2 - STAGNANT is active)
or (PltfmGrs2SnsrOK ==FALSE)]

Then SET PItfmOvrLd_DTC=TRUE

EndIf

[ {PTttmOvrLd_Wqght==FALSEand MachineConfi-
gLdSysActive==TRUE}

Then SETLSSCreep_DTC=TRUE

EndIf
8223 LSS STRAIN GAUGE 2-5TAG- If[(DTC8218—LSSSENSOR DISAGREEMENT or DTC8222| Power Cycle

NANT —LSSSTRAIN GUAGE 1- STAGNANT isactive)
or (PltfmGrs1SnsrOK ==FALSE)]

Then SET PItfmOvrLd DTC=TRUE

EndIf

SETPItfmGrsTSnsrOK =FALSE

If {PItfmOvrLd_Wght==FALSE and MachineConfi-
gLdSysActive ==TRUE}

Then SETLSSCreep_DTC=TRUE

; EndIf
8224 LSS STRAIN GAUGE 1-OUTOF Power Gycle

RANGELOW If[(DTC8218—LSSSENSORDISAGREEMENT or DTC8223
—LSSSTRAIN GUAGE 2- STAGNANT s active)

or (PItfmGrs2SnsrOK ==FALSE)]
Then SET PitfmOvrLd_DTC=TRUE
EndIf
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8225

LSSSTRAIN GAUGE2-0UTOF
RANGE LOW

SETPIttmGrs25nsrOK =FALSE

If {PItfmOvrLd_Wght ==FALSEand MachineConfi-
gLdSysActive ==TRUE}

Then SETLSSCreep_DTC=TRUE
EndIf

If[(DTC8218—LSSSENSORDISAGREEMENT or DTC8222
—LSSSTRAIN GUAGE 1- STAGNANT is active)

or (PItfmGrs1SnsrOK==FALSE)]
Then SET PItfmOvrLd_DTC=TRUE
EndIf

Power (ycle

8226

LSSSTRAIN GAUGE 1-OUTOF
RANGEHIGH

SETPItfmGrs25nsrOK =FALSE

If{PltfmOvrLd_Wght==FALSEand MachineConfi-
gLdSysActive ==TRUE}

Then SETLSSCreep_DTC=TRUE
EndIf

If[(DTC8218—LSSSENSORDISAGREEMENT or DT(8222
—LSSSTRAIN GUAGE 1- STAGNANT is active)

or (PltfmGrs1SnsrOK==FALSE)]
Then SET PitfmOvrLd_DTC=TRUE
EndIf

Power (ycle

8227

LSSSTRAIN GAUGE2-0UTOF
RANGEHIGH

SETPItfmGrs2SnsrOK =FALSE

If {PItfmOvrLd_Wqght ==FALSEand MachineConfi-
gLdSysActive ==TRUE}

Then SETLSSCreep_DTC=TRUE
EndIf

If[(DTC8218—LSSSENSORDISAGREEMENT or DTC8222
—LSSSTRAIN GUAGE 1- STAGNANT s active)

or (PItfmGrs1SnsrOK==FALSE)]
Then SETPItfmOvrLd_DTC=TRUE
EndIf

Power Cycle

8228

LSSSTRAIN GAUGE 1- INITIAL-
IZATION ERROR

SETPItfmGrsTSnsrOK =FALSE

If{PltfmOvrLd_Wght ==FALSE and MachineConfi-
gLdSysActive==TRUE}

Then SETLSSCreep_DTC=TRUE
EndIf

If[(DTC8218—LSSSENSORDISAGREEMENT or DTC8223
—LSSSTRAIN GUAGE 2 - STAGNANT is active)

or (PltfmGrs2SnsrOK ==FALSE)]
Then SET PitfmOvrLd_DTC=TRUE
EndIf

Power (ycle

6-104
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SECTION 6 - JLG CONTROL SYSTEM

Table 6-13. Diagnostic Trouble Code Chart - Hybrid UGM

Required Control Response or Conditions Required for Movement and/or to

DTC LA State Assignment Clear Fault

Corrective Action

SETPIttmGrs25nsrOK =FALSE

If {PItfmOvrLd_Wght ==FALSEand MachineConfi-
gLdSysActive==TRUE}

Then SETLSSCreep_DTC=TRUE

; -|EndIf
8229 LSSSTRAIN GAUGE 2 - INITIAL: Power (yde

IZATION ERROR If[(DTC8218—LSSSENSORDISAGREEMENT or DTC8222
—LSSSTRAIN GUAGE 1- STAGNANT is active)

or (PItfmGrs1SnsrOK==FALSE)]
Then SET PItfmOvrLd_DTC=TRUE
EndIf

SET PltfmGrs1SnsrOK = FALSE

If {PItfmOvrLd_Wght ==FALSEand MachineConfi-
gLdSysActive==TRUE}

Then SETLSSCreep_DTC=TRUE
LSSSTRAINGAUGE1-NOT | Endlf

8230 Power Cycle
CALIBRATED [f[(DTC8218—LSSSENSORDISAGREEMENT or DTC8223 ¢

—LSSSTRAIN GUAGE 2 - STAGNANT s active)
or (PItfmGrs2SnsrOK ==FALSE)]

Then SET PItfmOvrLd_DTC=TRUE

EndIf

SETPItfmGrs2SnsrOK =FALSE

If {PItfmOvrLd_Wght ==FALSEand MachineConfi-
gLdSysActive==TRUE}

Then SETLSSCreep_DTC=TRUE

LSSSTRAINGAUGE2-NOT  |EndIf
8231 Power Cycle
CALIBRATED IF[(DTC8218—LSSSENSORDISAGREEMENT or DTC8222

—LSSSTRAIN GUAGE 1- STAGNANT s active)
or (PItfmGrs1SnsrOK ==FALSE)]

Then SETPItfmOvrLd_DTC=TRUE

EndlIf

SETPItfmGrsTSnsrOK =FALSE

[f{PltfmOvrLd_Wght==FALSEand MachineConfi-
gLdSysActive==TRUE}

Then SETLSSCreep_DTC=TRUE

LSSSTRAIN GAUGE 1- SENSOR|End If
8232 Power (ycle
DEFECT If(DTC8218—LSSSENSORDISAGREEMENT or DTC8223

—LSSSTRAIN GUAGE 2- STAGNANT is active)
or (PItfmGrs2SnsrOK == FALSE)]

Then SET PItfmOvrLd_DTC=TRUE

EndIf
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Table 6-13. Diagnostic Trouble Code Chart - Hybrid UGM

DTC

JLG Help Message

Required Control Response or
State Assignment

Conditions Required for Movement and/or to
Clear Fault

Corrective Action

8233

LSSSTRAIN GAUGE2- SENSOR
DEFECT

SETPIttmGrs25nsrOK =FALSE

If {PItfmOvrLd_Wght ==FALSEand MachineConfi-
gLdSysActive==TRUE}

Then SETLSSCreep_DTC=TRUE
EndIf

If[(DTC8218—LSSSENSORDISAGREEMENT or DTC8222
—LSSSTRAIN GUAGE 1- STAGNANT is active)

or (PItfmGrs1SnsrOK==FALSE)]
Then SET PItfmOvrLd_DTC=TRUE
EndIf

Power (ycle

8234

LSSSTRAIN GAUGE 1-NOT
INSTALLED

SETPItfmGrsTSnsrOK =FALSE

If{PltfmOvrLd_Wght==FALSEand MachineConfi-
gLdSysActive==TRUE}

Then SETLSSCreep_DTC=TRUE
EndIf

If[(DTC8218—LSSSENSORDISAGREEMENT or DT(8223
—LSSSTRAIN GUAGE 2 - STAGNANT is active)

or (PltfmGrs2SnsrOK ==FALSE)]
Then SET PitfmOvrLd_DTC=TRUE
EndIf

Power (ycle

8235

LSSSTRAIN GAUGE2-NOT
INSTALLED

SETPItfmGrs2SnsrOK =FALSE

If {PItfmOvrLd_Wqght ==FALSEand MachineConfi-
gLdSysActive==TRUE}

Then SETLSSCreep_DTC=TRUE
EndIf

If[(DTC8218—LSSSENSORDISAGREEMENT or DTC8222
—LSSSTRAIN GUAGE 1- STAGNANT s active)

or (PItfmGrs1SnsrOK==FALSE)]
Then SETPItfmOvrLd_DTC=TRUE
EndIf

Power Cycle

8236

LSSNOT DETECTING CHANGE

SETPltfmOvrLd_DTC==TRUE

Power Cycle

8237

LSSSTRAINGAUGE1-A/D
DEFECT

SETPTtfmGrsTSnsrOK =FALSE

If {PltfmOvrLd_Wght==FALSEand MachineConfi-
gLdSysActive==TRUE}

Then SETLSSCreep_DTC=TRUE
EndIf

If[(DTC8218—LSSSENSORDISAGREEMENT or DT(8223
—LSSSTRAIN GUAGE 2- STAGNANT is active)

or (PltfmGrs2SnsrOK ==FALSE)]
Then SET PitfmOvrLd_DTC=TRUE
EndIf

Power (ycle
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Table 6-13. Diagnostic Trouble Code Chart - Hybrid UGM

Required Control Response or

Conditions Required for Movement and/or to

DTC JLG Help Message e T Clear Fault Corrective Action
SETPItfmGrs25nsrOK =FALSE
If {PItfmOvrLd_Wght ==FALSEand MachineConfi-
gLdSysActive==TRUE}
Then SETLSSCreep_DTC=TRUE
LSSSTRAINGAUGE2-A/D | EndIf
8238 Power (ycle
DEFECT If[(DTC8218—LSSSENSORDISAGREEMENT or DT(8222
—LSSSTRAIN GUAGE 1- STAGNANT s active)
or (PItfmGrs1SnsrOK == FALSE)]
Then SET PItfmOvrLd_DTC=TRUE
EndIf
FRONTLEFTSTEERVALVE - L UGM noTonger detects open circuit; Creeprestriction
8639 OPENCIRCUIT UGM halllimit Drive and Steerspeed to Creep removed after fault clears and controlsinitialized
FRONTLEFT STEERVALVE- ) .
8640 SHORTTOBATTERY UGMshall disable Drive and Steer Power Cycle
3641 FRONTLEFTSTEERVALVE- — [UGMshall disable SteerLeftand Rightoutputsand Power (ycle
SHORTTOGROUND limit Drive to Creep y
FRONTRIGHT STEERVALVE - o UGMnoTonger detectsopen circuit; Creep restriction
8642 OPENCIRCUIT UGM hallimitDrive and Steer speed to Creep removed after fault clears and controlsinitialized
FRONTRIGHT STEERVALVE - ) .
8643 SHORTTOBATTERY UGMshall disable Drive and Steer Power Cycle
8644 FRONTRIGHT STEERVALVE-  [UGM shall disable SteerLeftand Right outputsand Power Cycle
SHORTTOGROUND limit Drive to Creep y
8645 REARLEFTSTEERVALVE-OPEN
CIRCUIT
3646 REARLEFTSTEERVALVE-
SHORT TOBATTERY
8647 REARLEFTSTEERVALVE -
SHORTTOGROUND
REARRIGHT STEER VALVE -
868 OPENCIRCUIT
3649 REARRIGHT STEER VALVE -
SHORT TOBATTERY
8650 REARRIGHT STEER VALVE -
SHORTTO GROUND
MACHINE SAFETY SYSTEM \ oo ) Faultshall be considered active and retained through
873 OVERRIDE OCCURRED Macineresponseas describedin the MSS0 section power cycle; reset only via Analyzer/Calibrations
UGM shallsuspend all machine functions and disable
EEPROM FAILURE - CHECKALL | all outputs and reset the section of EEPROM where the
998 ) - Power Cycle
SETTINGS failure occurred to defaults (if occurs to MACHINE
SETUP, reset toNO MODEL???)
T S
9910 | PLATFORM MODULE SOFT- p. p . Notall of the trigger conditions are met
ously. Ifin Platform mode, disable all Drive, Steer, and
WARE VERSION IMPROPER A . X )
Boom functions; otherwise, restrict functions to Creep
9914 PLATFORM MODULE
SOFTWARE UPDATEREQUIRED
s |CROUNDSEISORREFVOUAG e et |Fovere
OUTOF RANGE gineslart operations; ' 4
required.
9920 PLATFORM SENSOR REF VOLT- | UGM shall suspend motion. Ifin Platform mode, all Power (vdle
AGEOUTOF RANGE function speeds shall be limited to Creep y
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Table 6-13. Diagnostic Trouble Code Chart - Hybrid UGM

Required Control Response or

Conditions Required for Movement and/or to

DTC JLG Help Message e T Clear Fault Corrective Action
UGM shall suspend all machinefunctions and disable
GROUND MODULE FAIL- alloutputs.
9921 |URE:HIGHSIDEDRIVERCUT- | yGMshall prohibitthe machine fromenteringthe | Power Cycle
OUTFAULTY Machine Enabled state (7-second timer does not
begin)
PLATFORM MODULE FAILURE: .
9922 HWES CODE | No response required. Power Cycle
9923 GROUND MODULE FAILURE:
HWFSCODE1
UGMshalTsuspend alfmachinefunctions and disable
alloutputs.
9924 FUNCTIONSLOCKEDOUT- | UGM shall display 727 or NO MODEL at Analyzer Power (yde
MACHINENOT CONFIGURED | MACHINE SETUP menu MACHINE SETUP—>MODEL
NUMBER; UGM shall notreport any otherfaults and
shall disable all machine functions
CURRENTFEEDBACK GAINS  |Again of 1is used for the factory gain(s) that was out of]
9944 OUTOF RANGE range; all functions shall be placed in Creep mode. Power (yde
9945 CURRENT FEEDBACK CALIBRA-{ UGM shall suspend all machine functions and disable PowerCydle
TION CHECKSUMINCORRECT | all outputs y
UGMshallsuspend allmachine functions and disable
FUNCTIONS LOCKED OUT - alloutputs
9979  |GROUNDMODULESOFTWARE | .  |PowerCycle
VERSION IMPROPER (i.e.,command engine shutdown and do not permit
start)
99285 L55-FACTORY CALIBRATION SET PltfmOvrLd_DTC==TRUE Power (ycle
ERROR
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SECTION 7 - BASIC ELECTRICAL INFORMATION & ELECTRICAL SCHEMATICS

SECTION 7. BASICELECTRICAL INFORMATION & ELECTRICAL SCHEMATICS

7.1  GENERAL

This section contains basic electrical information and sche-
matics to be used for locating and correcting most of the oper-
ating problems which may develop. If a problem should
develop which is not presented in this section or which is not
corrected by listed corrective actions, technically qualified
guidance should be obtained before proceeding with any
maintenance.

NOTE: Some of the procedures/connectors shown in this section
may not be applicable to all models.

7.2 MULTIMETER BASICS

A wide variety of multimeters or Volt Ohm Meters (VOM) can
be used for troubleshooting your equipment. This section
shows diagrams of a common, digital VOM configured for sev-
eral different circuit measurements. Instructions for your VOM
may vary. Please consult the meter operator’s manual for more
information.

Grounding

“Grounding the meter” means to take the black lead (which is
connected to the COM (common) or negative port) and touch
it to a good path to the negative side of the Voltage source.

Backprobing

To “backprobe” means to take the measurement by accessing
a connector’s contact on the same side as the wires, the back
of the connector. Readings can-be done while maintaining cir-
cuit continuity this way. If the connector is the sealed type,
great care must be taken to avoid damaging the seal around
the wire. It is best to use probes or probe tips specifically
designed for this technique, especially on sealed connectors.
Whenever possible insert probes into the side of the connec-
tor such that the test also checks both terminals of the con-
nection. Itis possible to inspect a connection within a closed
connector by backprobing both sides of a connector terminal
and measuring resistance. Do this after giving each wire a gen-
tle pull to ensure the wires are still attached to the contact and
contacts are seated in the connector.

Min/Max

Use of the “Min/Max" recording feature of some meters can
help when taking measurements of intermittent conditions
while alone. For example, you can read the Voltage applied to
a solenoid when it is only operational while a switch, far from
the solenoid and meter, is held down.

3121770

Polarity

Getting a negative Voltage or current reading when expecting
a positive reading frequently means the leads are reversed.
Check what reading is expected, the location of the signal and
that the leads are connected to the device under test correctly.
Also check that the lead on the “COM" port goes to the
Ground or negative side of the signal and the lead on the
other port goes to the positive side of the signal.

Scale

M = Mega = 1,000,000 * (Displayed Number)
k = kilo = 1,000 * (Displayed Number)

m = milli = (Displayed Number) / 1,000

u = micro = (Displayed Number) / 1,000,000

Example: 1.2 kW = 1200 W
Example: 50 mA=0.05 A

Voltage Measurement

D)

12.1v

|
A .Dl

com V

Figure 7-1. Voltage Measurement (DC)

- If meter is not auto ranging, set it to the correct range
(See multimeter’s operation manual)

« Use firm contact with meter leads
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Resistance Measurement

7-2

,é\\
47.1,

I N N -
O - - -

Figure 7-2. Resistance Measurement

First test meter and leads by touching leads together.
Resistance should read a short circuit (very low resis-
tance)

Circuit power must be turned OFF before testing resis-
tance

Disconnect component from circuit before testing

If meter is not auto ranging, set it to the correct range
(See multimeter’s operation manual)

Use firm contact with meter leads

Continuity Measurement

) Q F

B f

Figure 7-3. Continuity Measurement

Some meters require a separate button press to enable
audible continuity testing

Circuit power must be turned OFF before testing conti-
nuity

Disconnect component from circuit before testing
Use firm contact with meter leads

First test meter and leads by touching leads together.
Meter should produce an audible alarm, indicating
continuity
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Current Measurement

3121770

e
g

50.0,,

D N e .
CO = - = -

Figure 7-4. Current Measurement (DC)

Set up the meter for the expected current range

Be sure to connect the meter leads to the correct jacks
for the current range you have selected

If meter is not auto ranging, set it to the correct range
(See multi meter’s operation manual)

Use firm contact with meter leads.

7.3 APPLYING SILICONE DIELECTRIC COMPOUND
TO ELECTRICAL CONNECTIONS

NOTE: This section is not applicable for battery terminals.

NOTICE

JLG P/N 0100048 DIELECTRIC GREASE (NOVAGARD G661) IS THE ONLY MATE-
RIAL APPROVED FOR USE AS A DIELECTRIC GREASE.

NOTE: Do NOT apply dielectric grease to the following connec-
tions:

+ Main Boom Rotary sensor connections (on Celesco Sensor),
« LSS Modules connections,
« Deutz EMR 2 ECM connection.

Silicone Dielectric Compound must be used on all electrical
connections except for those mentioned above for the follow-
ing reasons:

- To prevent oxidation at the mechanical joint between male
and female pins.

+ To prevent electrical malfunction caused by low level con-
ductivity between pins when wet.

Use the following procedure to apply Silicone Dielectric Com-
pound to the electrical connectors. This procedure applies to
all plug connections not enclosed in a box. Silicone grease
should not be applied to connectors with external seals.

1. To prevent oxidation, silicone grease must be packed
completely around male and female pins on the inside
of the connector prior to assembly. This is most easily
achieved by using a syringe.

NOTE: Over a period of time, oxidation increases electrical resis-
tance at the connection, eventually causing circuit failure.

2. To prevent shorting, silicone grease must be packed
around each wire where they enter the outside of the
connector housing. Also, silicone grease must be
applied at the joint where the male and female connec-
tors come together. Any other joints (around strain
reliefs, etc.) where water could enter the connector
should also be sealed.

NOTE: This condition is especially common when machines are
pressure washed since the washing solution is much more
conductive than water.
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3. Anderson connectors for the battery boxes and battery Deutsch HD, DT, DTM, DRC Series
chargers should have silicone grease applied to the con-

tacts only. The Deutsch connector system is commonly used for harsh

environment interconnect. Follow the installation instructions.
750 =

NOTE: Curing-type sealants might also be used to prevent short-
ing and would be less messy, but would make future pin
removal more difficult.

When applied to electrical connections, dielectric grease helps
to prevent corrosion of electrical contacts and improper con-
ductivity between contacts from moisture intrusion. Open and
sealed connectors benefit from the application of dielectric
grease.

Dielectric grease shall be applied to all electrical connectors at
the time of connection (except those noted under Exclusions).

Installation of Dielectric Grease

Before following these instructions, refer to excluded connec-
tor types (See Exclusions below).

1. Use dielectric grease in a tube for larger connection AMP Seal
points or apply with a syringe for small connectors.
The AMP Seal connector system is used on the Control ADE

2. Apply dielectric grease to plug/male connector housing Platform and Ground Modules.

which typically contains sockets contact/female termi-

nals (fill it approximately ¥z full; see example below). Apply dielectric grease to the male contact. If trapped air pre-
vents the connector from latching, pierce one of the unused
wire seals. After assembly, install a seal plug (JLG #4460905) to
prevent moisture ingress.

3. Leave a thin layer of dielectric grease on the face of the
connector

4. Assemble the connector system immediately to prevent

: - i Note that seal plugs may be installed by the wire harness man-
moisture ingress or dust contamination

ufacturer if an unused wire seal becomes compromised (wire
5. Pierce one of the unused wire seals prior to assembly if inserted in the wrong cavity during assembly and then cor-
the connector system tends to trap air (i.e. AMP Seal) rected).
and then install a seal plug.

secTion A-A
DIELECTRIC GREASE,
APPROX IMATELY /142 FULL
(A THIN LAYER OF GREASE MAY
REMAIN ON CONNECTOR
FACE AND ADJACENT AREAS)

Figure 7-5. Application to plug/male connector housing
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DIN Connectors

This connector is typically used on hydraulic valves. Follow the
installation instructions.

Figure 7-6. Use of Seal Plugs A ‘,{;ﬁ;

AMP Mate-N-Lok Exclusions

Follow the installation instructions.

A limited number of connectors do not benefit from dielectric
grease, or may be permanently damaged by application.
Dielectric grease may not be required in properly sealed
enclosures.
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Brad Harrison / Phoenix Contact M12

The connector uses gold contact material to resist corrosion
and an o-ring seal for moisture integrity. If dielectric grease is
mistakenly applied to this connector system, the low-force
contacts cannot displace the grease to achieve electrical con-
tact. Once contaminated, there is no practical way to remove
the dielectric grease (replacement of female contacts
required). The JLG Load Sensing System and 1250AJP Rotary
Angle Sensors are examples of components with the M12 con-
nector system.

Figure 7-7. Brad-Harrison M12

Figure 7-8. Phoenix Contact M12

7-6

Engine Control Unit Connectors

This type of connector uses back-seals for moisture integrity.
However, the low-force contacts cannot displace dielectric
grease and create electrical contact. It is possible to use sol-
vents (i.e. contact cleaner or mineral spirits) for the removal of
improperly applied dielectric grease. The EMR2 engine control
module from Deutz employs this connector system (for exam-
ple).

Sealed Enclosures

Application of dielectric grease is not required in properly
sealed enclosures. To meet criteria, the enclosure must be
rated to at least IP66 (dust tight; protected from powerful jets
of water). The enclosure must be fitted with a high quality,
continuous gasket and all wiring must pass through cable
entrances.
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MIL-C-5015 Spec Connector's

Crown Connector Inc’s recommendation is to not use dielec-
tric grease for this series connector. For similar model series
connectors, the manufacturer should be contacted for confi
mation before applying dielectric grease. A typical application
for this connector is on David Clark Intercom connections in
Aerial Work Platforms.

Molex CMC Series Connectors

The CMC connector family is a sealed, high-density connec-
tion system using matte-seal technology for CP 0.635 and 1.50
mm terminals. To guarantee IP6K7 and IP6K9 sealing, a seal
plug option is used. However, the low-force contacts cannot
displace dielectric grease and create electrical contact. It is
possible to use solvents (i.e. contact cleaner or mineral spirits)
for the removal of improperly applied dielectric grease. The
flexbox control modules from JDES employ this connector sys-
tem (for example).

3121770
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7.4 AMP CONNECTOR Assembly
. a1e . . Check to be sure the wedge lock is in the open, or as-shipped,
Applymg Silicone Dielectric compound to AMP position (See Figure 7-9.). Proceed as follows:
Connectors
WIRE
Silicone Dielectric Compound must be used on the AMP con- CONTACT SEAL

(PARTIALLY
INSERTED)

nections for the following reasons: RETENTION
FINGERS

- To prevent oxidation at the mechanical joint between male
and female pins.

« To prevent electrical malfunction caused by low level con- ‘ X W
ductivity between pins when wet. 4

Use the following procedure to apply Silicone Dielectric Com-
pound to the electrical connectors.

1. To prevent oxidation and low level conductivity, silicone
dielectric grease must be packed completely around

male and female pins on the inside of the connector @ ﬂ
after the mating of the housing to the header. This is / NN
easily achieved by using a syringe to fill the header with

silicone dielectric compound, to a point just above the DIAPHRAGM MATING SEAL WEDGE LOCK

L (SHOWN IN OPEN
top of the male pins inside the header. When assem- POSITION)
bling the housing to the header, it is possible that the

housing will become air locked, thus preventing the Figure 7-9. Connector Assembly Figure 1
housing latch from engaging.

2. Pierce one of the unused wire seals to allow the trapped

air inside the housing to escape. 1. Toinsert a contact, push it straight into the appropriate

circuit cavity as far as it will go (See Figure 7-11.).
3. Install a hole plug into this and/or any unused wire seal

s . . . ! 2. Pull back on the contact wire with a force of 1 or 2 Ibs. to
that has silicone dielectric compound escaping from it.

be sure the retention fingers are holding the contact
(See Figure 7-11.)

PLUG AND HEADER ASSEMBLY COLORS
ARE MECHANICALLY KEYED TO MATE
ONLY WITH IDENTICAL COLORS

MATING SEAL

PLUG ASSEMBLY

RETENTION LEG

WEDGE LOCK

HOUSING

Figure 7-10. AMP Connector
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©

PULL BACK
ON WIRE

Z RETENTION FINGERS
HOLDING CONTACT

Figure 7-11. Connector Assembly Figure 2

3. After all required contacts have been inserted, the 4. Slide the wedge lock into the housing until it is flush
wedge lock must be closed to its locked position. with the housing (See Figure 7-13.).
Release the locking latches by squeezing them inward
(See Figure 7-12.).

WEDGE LOCK
FLUSH WITH
HOUSING

Figure 7-13. Connector Assembly Figure 4
SQUEEZE LOCKING LATCHES

TO SEAT WEDGE LOCK
(BOTH SIDES)

Figure 7-12. Connector Assembly Figure 3
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Figure 7-14. Connector Disassembly

Disassembly

5. Inserta4.8 mm (3/16") wide screwdriver blade between
the mating seal and one of the red wedge lock tabs.

6. Pry open the wedge lock to the open position.

7. While rotating the wire back and forth over a half turn
(1/4 turn in each direction), gently pull the wire until the
contact is removed.

NOTE: The wedge lock should never be removed from the housing
for insertion or removal of the contacts.

Wedge Lock

The wedge lock has slotted openings in the forward, or mating
end. These slots accommodate circuit testing in the field, by
using a flat probe such as a pocket knife. DO NOT use a sharp
point such as an ice pick.

7-10

Service - Voltage Reading

NOTICE

DO NOT PIERCE WIRE INSULATION TO TAKE VOLTAGE READINGS.

It has been common practice in electrical troubleshooting to
probe wires by piercing the insulation with a sharp point. This
practice should be discouraged when dealing with the
AMPSEAL plug assembly, or any other sealed connector sys-
tem. The resulting pinholes in the insulation will allow mois-
ture to invade the system by traveling along the wire strands.
This nullifies the effectiveness of the connector seals and
could result in system failure.
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WIRE STRANDS MUST BE VISIBLE
—> IN THIS AREA

=\

WIRE STRANDS AND INSULATION MUST ——»
BOTH BE VISIBLE IN THIS AREA

— P> CUTOFF TAB MUST
BE VISIBLE

SCREWDRIVER SLOT LOCKING LATCH MUST BE
TO LIFT LATCH FOR SECURELY FASTENED
UNMATING FOR MATING

; |

IEERE

PLUG AND HEADER MUST BE
OF IDENTICAL COLOR IN ORDER
FOR THEM TO MATE

3121770

Figure 7-15. Connector Installation
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7.5 DEUTSCH CONNECTORS

DT/DTP Series Assembly

NOTE:

7-12

Figure 7-16. DT/DTP Contact Installation

Grasp crimped contact about 25mm behind the contact
barrel.

Hold connector with rear grommet facing you.

Push contact straight into connector grommet until a
click is felt. A slight tug will confirm that it is properly
locked in place.

Once all contacts are in place, insert wedgelock with
arrow pointing toward exterior locking mechanism. The
wedgelock will snap into place. Rectangular wedges are
not oriented. Thy may go in either way.

The receptacle is shown - use the same procedure for plug.

DT/DTP Series Disassembly

C
Figure 7-17. DT/DTP Contact Removal

Remove wedgelock using needlenose pliers or a hook
shaped wire to pull wedge straight out.

To remove the contacts, gently pull wire backwards,
while at the same time releasing the locking finger by
moving it away from the contact with a screwdriver.

Hold the rear seal in place, as removing the contact may
displace the seal.
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HD30/HDP20 Series Assembly

Figure 7-18. HD/HDP Contact Installation

8. Grasp contact about 25mm behind the contact crimp
barrel.

9. Hold connector with rear grommet facing you.

10. Push contact straight into connector grommet until a
positive stop is felt. A slight tug will confirm that it is
properly locked in place.

LOCKING FINGERS

! CONTACT {

UNLOCKED POSITION CONTACT LOCKED IN POSITION

Figure 7-19. HD/HDP Locking Contacts Into Position

NOTE: For unused wire cavities, insert sealing plugs for full envi-
ronmental sealing

3121770

HD30/HDP20 Series Disassembly

C
Figure 7-20. HD/HDP Contact Removal

11. With rear insert toward you, snap appropriate size
extractor tool over the wire of contact to be removed.

12. Slide tool along into the insert cavity until it engages
contact and resistance is felt.

13. Pull contact-wire assembly out of connector.

TOOL INSERTED TO
UNLOCK CONTACT

TOOL AND CONTACT
REMOVED

Figure 7-21. HD/HDP Unlocking Contacts

NOTE: Do Not twist or insert tool at an angle.
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7.6 DCPOWER SYSTEMS

NOTICE

THIS MACHINE IS POWERED BY AN 84VDC (NOMINAL) ELECTRICAL SYSTEM
THAT CAN RANGE UP T0 105VDC DURING NORMAL OPERATION, AND BY A
48VAC (NOMINAL) ELECTRICAL MOTOR SYSTEM THAT CAN RANGE UP TO
60VAC. BASED ON EMPLOYER, LOCAL, AND GOVERNMENTAL REGULATIONS AS
THEY PERTAIN TO THIS MACHINE, SPECIFIC ELECTRICAL TRAINING AND CER-
TIFICATIONS MAY BE REQUIRED BEFORE SERVICING OR TROUBLESHOOTING.

The machine has two (2) separate battery systems: 12V and
84V.

The 12V system powers the control modules (e.g., UGM),
hydraulic valves, clutch actuation, fans, and engine start/alter-
nator system. The 84V system powers the IMG and the battery
charging system, which includes the battery boxes, IGM con-
trol enclosure, 84V/12V DC/DC converter, and the two battery
chargers.

With a fully assembled and connected machine, all energized
points in the 84V system are inaccessible, so the JLG Analyzer
must be used to perform diagnostics on the 84V system.

NOTICE

ALL THE COVERS MUST REMAIN INSTALLED ON THE MACHINE UNTIL THE
POWER IN THE 84V SYSTEM IS REDUCED.

A WARNING

DEATH OR SERIOUS INJURY MAY RESULT IF THESE INSTRUCTIONS ARE NOT
FOLLOWED.

A DANGER

DEATH OR SERIOUS INJURY MAY RESULT IF THESE INSTRUCTIONS ARE NOT
FOLLOWED.

7.7 HOT WEATHER OPERATION

Machine also has multiple sensors to monitor temperatures of
the Integrated Motor/Generator (IMG), IMG Controller, battery
pack, and engine coolant. If temperatures are over their
respective pre-set values, distress signals will be displayed.
Machine will cut back in power available and eventually be
disabled if high component temperatures persistent. This will
prevent permanent damage to power components.

7.8 COLD WEATHER OPERATION

The battery capacity will decrease as ambient temperature
drops. Typically the battery will decrease to 50% of its specifi-
cation capacity when temperature is-around -20°C / -4°F, even
though the analyzer or battery gauge may still show 100%
State of Charge (SOC).

Under low ambient temperature, charging the machine with
wall AC power may not return the battery pack to 100%
charge even though the charger stops charging automatically
and displays a green light. It is recommended to charge the
machine in warmer ambient conditions. The optional cold
weather package could improve the charging capability under
this condition.

When the IMG temperature is below 0°C / 32°F, the software
will reduce power available to prevent large current spikes
from tripping the fuses. When the IMG temperature returns to
normal due to operation, the power level will be return to nor-
mal.

The machine is available with a Cold Weather Package for
environments below freezing temperature. With Cold Weather
Package and proper operational practices, machine shall be
operational properly down to -20°C / -4°F, though may require
special considerations beyond general guidelines in operation
and maintenance.

Operation below -20°C/ -4°F is not recommended at this point
of time due to concerns on reductions in battery capacity.
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7.9 DISCONNECTING BATTERY BOX CONNECTORS 3. Press lock latch in second area with finger or small tool.

Using a screwdriver or similar device, press in on the tab

The following steps need to be followed in order to properly to release the cable end of the connector from the box
disconnect the battery box cable connectors. end of the connector.

1. Release CPA to pre-lock position. Pull up on the red tab 4. At same time completely pull the cable end of the con-
on the cable end of the connector. nector away from the box end of the connector to
ensure no power will flow through it.

IR

2. At same time press lock latch in pre lock area with finger
or tool. Pull the connector up to the first notch.

NOTE: When the connector is pulled up to the first notch, it is still
connected and current will still flow through it.

3121770 7-15
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7.10 BATTERY PACK

The battery pack consists of fourteen 12V, sealed AGM mainte-
nance free batteries. The batteries are packed in two banks in
parallel, with each pack consisting of seven batteries con-
nected in series to become an 84 VDC system. Each battery
bank is 48V when separated.

Reducing System Voltage

This procedure is to be performed for work on compartments
at the battery boxes and IGM control box.

Refer to the following procedure to reduce system voltage

At the IGM control box (tank side of machine): MAESTE70

(]

1. Disconnect connector D.

2. Disconnect connector E.

Tank front side of machine

1 :
MAE37660 i
NOTE: Use aboveimage as a reference for connector name.
0 O
NOTE: Refer to Section 7.9, Disconnecting Battery Box Connectors a o° 0 !
for connector discconecting procedure. '

MAE37680

3. Remove cover (1) using a 5/32 allen wrench.

MAE37690

4. Disconnect connector C.

5. Disconnect connector B.

NOTE: Connector “C” must be disconnected before connector “B”.

7-16 3121770
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6. Disconnect the 84V hybrid round connector (1) located
on each side of the machine

7. Perform the following checks to confirm system voltage
has been sufficiently reduced:

MAE37700

Figure 7-22. 84V hybrid round connector on tank side

MAE37720
a. Checkvoltage between connectors D and E (on tank
side of machine). This check should yield a result of
oV.

MAE37730

b. Check voltage between connectors B and C (at front
of machine). This check should yield a result of 12V-
13V.

NOTE: The tank and engine side battery stack will still be roughly

. 48V depending on battery charge level. The 12V system will
MAE37710 still be at full power.

Figure 7-23. 84V hybrid round connector on engine side

Restoring System Voltage

To restore system voltage back to 84V, reverse the Reducing
System Voltage procedure.

3121770 7-17
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Battery Pack Charging System

The machine offers two methods of charging the battery
stack. The primary method of charging the battery pack is the
is the diesel engine, which powers the Integrated Motor Gen-
erator (IMG) which in turn charges the battery stack. When the
diesel engine is running, the Hybrid Electric Control system
determines how and when the IMG would charge the battery
depending on State of Charge (SOC) of the battery pack, and
the available power from diesel engine for charging at the
point of the time. The second method to recharge the battery
stack is the onboard battery chargers. The chargers are located
on the turntable and work with a 120VAC or 240VAC external
power source. The chargers are set up as primary and second-
ary chargers. Both chargers work in tandem through the Bulk
Charging phase (up to approximately 90% SOC). Above 90%, a
single charger will perform the Absorption and Float Charging
phases.

7-18

Long Term Storage Guidelines

When the machine is stored for more than 45 days, to prevent
a permanent loss of battery capacity, it is important to
recharge the battery pack using the machine’s wall AC charger
before use.
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BATTERY BOX —..ll

TANK SIDE

TOP BATTERY BOX

C
~—

ENGINE SIDE

cg

o~ BATTERY BOX

J

I
il
-
|

T
_

BATTERY BOX COVER

SECTION B-B
TANK SIDE

SECTION C-C
ENGINE SIDE

1001231700-G
MAE36890G

3121770

Figure 7-24. Battery Box - Sheet 1 of 15
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BATTERY

TANK SIDE TOP BOX

SEE DETAILE - BATTERY
84VOLT EQUALIZER
7.5A SIGNALS
TOP 72VOLT
BATTERY BOX 7.5A

STATE OF CHARGE
MONITOR
, 1A
! 84V1SATACK 48V 1SXACK
/ BATTERY
BATTERY . 7\ TEMPERATURE
EQUILIZER SENSORS
REGULATOR 1001230711B

HVP CONNECTOR
BATTERY STACK
RIGHT HARNESS
HVP CONNECTOR
FC356-1
SOCFUSE
FC356-2
SOC FUSE

571
. 48V31G FUSE
\@% I B SICFUSE
FC360-1 . :
84V-SIG FUSE / 1 & _ F(C358-1
5\_\ 60V SIG FUSE
84V SIG FUSE R T —
60V SIG FUSE
FC359-1 ’ 1
B —— FCa20-1
72V SIG FUSE QL %% m\ BTEMP 2 FUSE
FC359-2 2 S T T FC4202
72V SIG FUSE i) o'ﬁ%}%ﬁf"{@ N BTEMP 2 FUSE
Qs
: S
FC419-1 d &
BTEMP T FUSE 0l 1%%
DA /74
FC419-2 L W9
BTEMP 1 FUSE

DETAIL E
TANK SIDE

1001231700-G
MAE36900G

7-20

Figure 7-25. Battery Box - Sheet 2 of 15
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BATTERY
12VOLT EQUALIZER  24VOLT
7.5A SIGNALS 7.5A

36 VOLT 48 VOLT
7.5A 7.5A

HALF STACK
VOLTA]GAE SENSOR !

36V STACK 24V STACK )
TA A \
BATTERY
TEMPERATURE \
SENSORS
10012307128
BATTERY
EQUALIZER
REGULATOR
BATTERY STACK
LEFT HARNESS
ENGINE SIDE TOP BOX
HVP CONNECTOR
FC424-1
HVP CONNECTOR HALF STACK FUSE

FC424-2
HALF STACK FUSE

FC382-1
12V SIG FUSE
FC382-2

\1 2V SIG FUSE
FC383-1

24V SIG FUSE

FC383-2

24V SIG FUSE

FC423-1

B TEMP 4 FUSE

FC423-2
B TEMP 4 FUSE

FC381-1
36V SIG FUSE

FC381-2
36V SIG FUSE
FC422-1
B TEMP 3 FUSE
FC422-2
B TEMP 3 FUSE
DETAILF
1001231700-G
ENGINE SIDE MAES6910C
Figure 7-26. Battery Box - Sheet 3 of 15
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BATTERY

EQUALIZER
LED CABLE

2 !-HI
LI

o

SOC MONITOR
CONTROL

TANK SIDE MIDDLE BOX

1001231700-G
MAE36920G

Figure 7-27. Battery Box - Sheet 4 of 15
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EQUALIZER
LED (LEFT)
CABLE

BATTERY

BATTERY BOX

HVP HEADER
CONNECTOR

ENGINE SIDE MIDDLE BOX

1001231700-G
MAE36930G

3121770

Figure 7-28. Battery Box - Sheet 5 of 15
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7-24

BATTERY BOX BATTERY BOX
COVER COVER
SEE DETAIL H
\ B
| j
L B 4

ENGINE SIDE (

DETAILH
ENGINE SIDE

BATTERY JUMPER TORQUE 85 FT. LBS. (116 Nm)*
NEG. LONG CABLE

BATTERY JUMPER
POS. LONG CABLE

TANK SIDE

Lo 4

*APPLY JLG THREADLOCKER PN 0100011

- SEE DETAILJ
/
8 _F/
> TANK SIDE

EQUALIZER
LED LEFT
CABLE o
EQUALIZER
g LED RIGHT—4— 1l |5}
%J g CABLE /
o8] |! =
logl aol
= | | i 1 ;
(Xe) i ‘

Nl |
e DETAILJ E—
\ﬁ TANK SIDE

BATTERY JUMPER
POS. LONG CABLE
BATTERY JUMPER
NEG. LONG CABLE
o | N
ENGINE SIDE
Vi
1001231700-G
MAE36940G

Figure 7-29. Battery Box - Sheet 6 of 15
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TORQUE 85 FT. LBS.

(48 Nm)*
BATTERY
(116 Nm)*

TORQUE 35 FT. LBS.

TORQUE 85 FT. LBS.

(116 Nm)*

1001231700-G
MAE36950G

*APPLY JLG THREADLOCKER PN 0100011

Figure 7-30. Battery Box - Sheet 7 of 15
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TERMINAL #3 TERMINAL #2
BAT BULKHEAD
BAT BULKHEAD NEG CABLE*
POS CABLE*
84V SHORT
CABLE*

X368
48VEQ \
\

RING TERMINAL POSITIVE STUD

TEMP SNSR 2

TEMP SENSOR
HARNESS

/—TERMINAL #1

TERMINAL #4 ; \ —+

TEMP SENSOR \ S N W
HARNESSSNﬁ”\H\ S ‘WA-"} SN u“;@“% TSIE))

& A

TEMPSNSR2 [ 3 \:

TANK SIDE
o ©
° -l
84V SHORT —~_|
CABLE*
TERMINAL #8
T ©
B
BAT JUMPER I \_ﬁr}
NEG LONG CABLE* - /;f— ‘i U

il o £’> 471 11
Tl )
L L o bl : ’V,—é E‘ljj‘m‘ [

TERMINAL #7 U L’ﬁ‘ﬂrg ‘-

= @« oY
—_—— DS =
BAT JUMPER ==
POS LONG CABLE* \\X

X369
60VEQ TERMINAL #5

TERMINAL #6

7-26

BAT BULKHEAD
POS CABLE*  BAT BULKHEAD
NEG CABLE*
*TORQUE BATTERY TERMINAL BOLT 8 FT. LBS. (11 Nm)
TOP VIEW
TABLET TOP BATTERY BOX
CABLE/HARNESS/SENSOR INSTALL SEQUENCE
TOP BATTERY BOX TANK SIDE
REFERENCE VIEW M FOR POSITION LOCATIONS
TERMINAL POSITION POSITION POSITION
NUMBER A B C
1 SEQ. #72
TEMP SNSR 2
2 SEQ. #504
3 SEQ. #503 -
X368
4 SEQ. #507 48V EQ
5 X369
60V EQ
6 SEQ. #505
7 SEQ. #506
8 SEQ. #507
1001231700-G
MAE36960G
Figure 7-31. Battery Box - Sheet 8 of 15
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X353
VOLTAGE SNSR | BATBULKHEAD BAT BULKHEAD
X376 POS CABLE* NEG CABLE*
48VEQ 84V SHORT
TERMINAL #9 TERMINAL #10, CABLE*
X354

N2

-TERMINAL #11
E%JL /

EQUILIZER REFERENCE

TERMINAL #12

Ti?;@, [ /

yard

o

IR\ r=

@ =

“71\ =3 /\‘ﬁ
J

ENGINE SIDE

©
©

i L -TERMINAL #16

| L— 84V SHORT
CABLE*

TERMINAL #13

BAT BULKHEAD
POS CABLE*

BAT BULKHEAD
NEG CABLE*

*TORQUE BATTERY TERMINAL BOLT 8 FT. LBS. (11 Nm)

TABLE 2
CABLE AND HARNESS INSTALL SEQUENCE
TOP BATTERY BOX ENGINE SIDE
REFERENCE VIEW M FOR POSITION LOCATIONS
TERMINAL POSITION POSITION POSITION
NUMBER A B
5 X353 X376 )
VOLTAGE SNSR 48VEQ
10 SEQ. #503 - -
1 SEQ. #504 - -
X354
12 SEQ. #507 EQUILIZER -
REFERENCE
13 - - -
14 SEQ. #506 - -
15 SEQ. #505 - -
16 SEQ. #507 - -

// BAT JUMPER

POS LONG CABLE*

TERMINAL #15

BAT JUMPER
NEG LONG CABLE*

TOP VIEW
TOP BATTERY BOX

1001231700-G
MAE36970G

3121770

Figure 7-32. Battery Box - Sheet 9 of 15

7-27



SECTION 7 - BASIC ELECTRICAL INFORMATION & ELECTRICAL SCHEMATICS

BAT JUMPER
NEG SHORT CABLE*
BAT JUMPER
POS SHORT CABLE*
84V LONG
CABLE*
TERMINAL #22
X370

72VEQ

84V CAN
TERMINATOR

84V BULKHEAD
CABLE* \

X418
CAN TERMINATOR\

(-) BATTERY TERMINAL —7]

(+) BATTERY TERMINAL —
TERMINAL #25—]

BAT JUMPER——
NEG LONG CABLE*

TERMINAL #26 — |

13!

Iy
/ L
g =i
BATJUMPER ——
POS LONG CABLE*

(+) BATTERY TERMINAL

TANK SIDE

(TERMINAL #21

BAT JUMPER
POS SHORT CABLE*

TERMINAL #19

TERMINAL #1

TERMINAL #24- 1l
&i\e R=

‘@

84V MID
CABLE*

TERMINAL #28

BAT JUMPER
NEG SHORT CABLE*

84V MID
CABLE*

————TERMINAL #17

TORQUE 35 FT. LBS.
/ (48 Nm)**

)

TORQUE 35 FT. LBS.

*TORQUE BATTERY TERMINAL BOLT 8 FT. LBS. (11 Nm)
**APPLY JLG THREADLOCKER PN 0100011

CABLE/HARNESS/SENSOR INSTALL SEQUENCE
MIDDLE BATTERY BOX TANK SIDE
REF VIEW N FOR POSITION LOCATIONS
TERMINAL POSITION POSITION POSITION
NUMBER A B c
7 SEQ. #508
18 SEQ. #502
9 SEQ. #501
20 -
21 -
22 SEQ. #502
23 SEQ. #501 g
2% SEQ. #509 it
2 g -
2% SEQ. #506
% SEQ. #505
28 SEQ. #508

(48 Nm)**

MIDDLE BATTERY BOX

1001231700-G
MAE36980G

7-28

Figure 7-33. Battery Box - Sheet 10 of 15
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X378

7

TERMINAL #29
24VEQ BAT JUMPER
84V MID POS SHORT CABLE*
CABLE*
TEMP SENSOR NEG SHORT CABLE*
HARNESS
SN312 — TERMINAL #31
TEMP SNSR 4 TERMINAL #32
TORQUE 35 FT. LBS.
(48 Nm)** ( J OTL

TEMP SNSR 4
RING TERMINAL TO POSITIVE STUD
BAT JUMPER TEMP SENSOR
HARNESS
TERMINAL #33 BAT JUMPER
POS SHORT CABLE*
TERMINAL #34 BAT JUMPER
NEG SHORT CABLE*
TERMINAL #35
84V LONG
QL A5 BT / CABLE*
- TERMINAL #36
;/ 84V BULKHEAD
CABLE*

(+) BATTERY TERMINAL
(-) BATTERY TERMINAL

SN311

i /TEMP SNSR 3
TEMP SENSOR
| HARNESS

i
\

| — TERMINAL #37

LI TEMP SNSR 3

RING TERMINAL TO
POSITIVE STUD

[ T——— BATJUMPER

POS LONG CABLE*

| T TERMINAL #38

TORQUE 35 FT. LBS.
(48 Nm)**

**APPLY JLG THREADLOCKER

BAT JUMPER
NEG LONG CABLE*

*TORQUE BATTERY TERMINAL BOLT 8 FT. LBS. (11 Nm)

7_/////// 5~ TERMINAL #39
// S
— BAT JUMPER

NEG LONG CABLE*
-) BATTERY TERMINAL

BAT JUMPER
POS LONG CABLE*

ENGINE SIDE

TERMINAL #40
TOP VIEW
MIDDLE BATTERY BOX

CABLE/HARNESS/SENSOR INSTALL SEQUENCE
MIDDLE BATTERY BOX ENGINE SIDE
REF VIEW N FOR POSITION LOCATIONS
TERMINAL POSITION POSITION POSITION
NUMBER A B C
2 SEQ. #508 vea
30 SEQ. #501 -
31 SEQ. #502
32 SEQ. #72
TEMP SNSR 4
33 -
34 SEQ. #501
35 SEQ. #502
36 SEQ. #509 -
37 X377 SEQ. #72
36VEQ TEMP SNSR 3
38 SEQ. #505 -
39 SEQ. #506
40 SEQ. #508 1001231700-G
MAE36990G
Figure 7-34. Battery Box - Sheet 11 of 15
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X323B
SOC CAN BUS

84V LONG CABLE
—X322B

SOC CONN

EQUALIZER LED —
(RIGHT) CABLE
TERMINAL #41
84V BULKHEAD
CABLE
BAT JUMPER
NEG SHORT CABLE*

TERMINAL #42 —|

(-) BATTERY TERMINAL— |||

BAT JUMPER
POS SHORT CABLE* T

TERMINAL #43 — | L
(+) BATTERY TERMINAL — |
84V BULKHEAD — |

CABLE*
TERMINAL #44/
84V LONG CABLE*

TERMINAL #46 —

(-) BATTERY TERMINAL

BAT JUMPER
NEG SHORT CABLE*
TERMINAL #47
BAT JUMPER

POS SHORT CABLE* _ T£pip SNSR BATTERY STA
RIGHT HARNESS

RING TERMINAL TO
POSITIVE STUD SN309

TEMP SNSR 1

TEMP SNSR 1 SN287
RING TERMINAL TO D SNSR TANK SIDE
TOP VIEW POSITIVE STUD
BOTTOM BATTERY BOX

*TORQUE BATTERY TERMINAL BOLT 8 FT. LBS. (11 Nm)

TABLE 5
CABLE/HARNESS/SENSOR INSTALL SEQUENCE
BOTTOM BATTERY BOX TANK SIDE
REF VIEW O FOR POSITION LOCATIONS
TERMINAL POSITION POSITION POSITION
NUMBER A B d
Pl -
2 SEQ. #502
43 SEQ. #501
44 SEQ. #510
45 SEQ. #509
46 SEQ. #502
47 SEQ. #501 -
SEQ. #72
" X355 X371 TEMP SNSR
SOC PWR 84VEQ SE0.#72
TEMP SNSR #1 1001231700-G
MAE37000G
Figure 7-35. Battery Box - Sheet 12 of 15
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*TORQUE BATTERY TERMINAL BOLT 8 FT. LBS. (11 Nm)

84V LONG CABLE EQUALIZER
LED LEFT CABLE

TERMINAL #50

| — (+) BATTERY TERMINAL

| il BATTERY JUMPER
POS. SHORT CABLE*

|| IL— TERMINAL #51

BATTERY JUMPER
NEG. SHORT CABLE*

[ 84V BULKHEAD CABLE*
|~ (-) BATTERY TERMINAL

[~—— TERMINAL #52

| ™~—TERMINAL #53
Y |[™>—84V LONG CABLE*

o BATTERY JUMPER
POS. SHORT CABLE*

BATTERY STACK
BATTERY JUMPER
LEFT HARNESS TERMINAL #56 NEG. SHORT CABLE*
ENGINE SIDE X384

TERMINAL #54

TERMINAL #55 (+) BATTERY TERMINAL

EQUALIZER GROUND

TOP VIEW
BOTTOM BATTERY BOX

TABLE 6
CABLE/HARNESS/SENSOR INSTALL SEQUENCE
BOTTOM BATTERY BOX ENGINE SIDE
REF VIEW O FOR POSITION LOCATIONS
TERMINAL POSITION POSITION POSITION
NUMBER A B d
X379
49 12VEQ
50 SEQ. #501 -
51 SEQ. #502 -
52 SEQ. #510 -
53 SEQ. #509
54 SEQ. #501
55 SEQ. #502 -
X384
56 EQUILIZER
GROUND 1001231700-G
MAE37010G
Figure 7-36. Battery Box - Sheet 13 of 15
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SEE DETAIL A 0 o SEE DETAIL K
XE qx
i i
[ H
o b L
[*]
TANK SIDE ENGINE SIDE
[*]
—F
© I~ i
o ; It
& 7
| —— ]
84VOLT STATE OF CHARGE
FUSE HOLDER ) MONITOR FUSE
72VOLT
/ \ 4svoLT 60VOLT
///

DETAILA
TANK SIDE

- 5

RG

® | ©
©6a
® @

[ T[] TU—UT i TN L

84V STACK FUSE

Il I

T

~

48V STACK FUSE
SECTION D-D

TANK SIDE

1001231700-G
MAE37020G
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Figure 7-37. Battery Box - Sheet 14 of 15
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D D L L
TANK SIDE ENGINE SIDE
HALF STACK VOLTAGE
FUSE HOLDER 12voLT SENSORFUSE 24VOLT
36 VOLT
48VOLT
- (o7
AE
I [T /1= JRAHIAL Avad I
i i © i X
DETAIL K
ENGINE SIDE 36V STACK FUSE SECTION L-L 24V STACK FUSE
ENGINE SIDE 1001231700-G

MAE37030G

Figure 7-38. Battery Box - Sheet 15 of 15
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7.11 IMG BOX

Within the IMG Box, there is both 84V AC and DC current pres-
ent. The Rotary Disconnect (to be used for maintenance) is
DPST to enable 84V isolation.

The Main Contactor is controlled by controllers and the Emer-
gency Stop Switch.

The IMG controller converts DC to AC and back to power the
IMG or charge batteries. It also monitors battery and IMG
health.

When running in hybrid or electric mode, the IMG uses power
from the battery stack.

When engine is running and no function is operating, IMG is
charging batteries

If service is needed on the IMG;

1. Turn power off at the rotary disconnect and lock it out.

TGI8 A

2. Disconnect the IMG sensor cable

Partially Isolating System Voltage

This procedure is to be performed for work on IMG/IMG con-
trol components. The disconnect steps below will reduce the
System Voltage for working on the following components
“downstream” of IMG box:

+ on the IMG electrical connections
+ on the cabling between IMG control enclosure and IMG

« within the IMG control enclosure

7-34

1. Turn the Maintance disconnect switch to the “OFF” posi-
tion.

-

- ‘ 4 \- \\\\

’

2. Disconnect the B-cable, “D” keyed (Green).

B- Cable
‘D" Keyed” (Gre€)
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4. Disconnect the 84V hybrid harness (round connector) The battery stack and the charging system will still be ener-
located on each battery box. gized with 84V, but the components above will be isolated to
; permit work

Remember: Nothing in this procedure affects the power avail-
able in the 12V system, so that system will still be fully ener-
gized

7.12 IMG CONTROLLER
Refer to Figure 7-43. thru Figure 7-48.

The IMG Controller monitors the battery stacks through volt-
age sensors, temperature probes and State of Charge device
(SOCQ). It also converts DC to AC and vise versa. In addition, it
monitors the IMG sensors and has an isolated CAN 2 channel
that is 84V.

Removal

At the IGM control box (tank side of machine):

5. Check the voltage at the IMG connectors and verify the
reading = OV.

MAE37660

NOTE: Use above image as a reference for connector name.

NOTE: Refer to Section 7.9, Disconnecting Battery Box Connectors
for connector discconecting procedure.

MAE37670
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1. Disconnect the “D” keyed connector. 4. Turn off the power at the maintenance disconnect
switch.

2. Disconnect the “E” keyed connector.

MAE37700
5.

Disconnect and completely remove the B- cable, “D”
Figure 7-39. 84V hybrid round connector on tank side

keyed (Green) from the IMG box.

6. Disconnect and completely remove the B+ cable, “E”
keyed (Orange) from the IMG box.

MAE37710
Figure 7-40. 84V hybrid round connector on engine side

3. Disconnect the 84V hybrid round connector (1) located
on each side of the machine
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7. Remove the hood section that covers the IMG Box. 10. Remove the bolts that secure the IMG Box to the turnta-
ble side tray.

12. Tag and disconnect the Left Hand cable coming from
the fuse.
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13. Remove the bolts securing the maintenance disconnect 15. Tag, disconnect, and remove the power cables from the
switch mounting bracket to the box. Pull the switch and connectors and controller for clearance.
bracket assembly away from the box. ‘

=/ .'.

» M
ety w‘-,M.‘mmummlmmlnwu\m\\

16. Remove the allen screws that secure the IMG Controller
14. Tag and disconnect the connection for the battery char- to the box. Pull the box out enough to gain access to the
ger and the control harnesses from the IMG Controller. retaining nuts at the back of the box.

7 : ’ k

‘‘‘‘‘
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Installation 4. Position the maintenance disconnect and bracket
assembly in place and secure with the attaching bolts.
1. Install the IMG Controller to the box using the allen 5. Install the bolts that secure the IMG box to the turntable
screws and retaining nuts. If installing a new controller, side tray.

make sure to remove the standoffs from the old control-
ler for proper installation. Push the box back in place.

\u :

““.

A
6. Install the power cable onto the fuse as tagged during
removal.

2. |Install the power cables to the controller as tagged dur-
ing removal. Torque all fasteners 9.5 to 11 ft. lbs. (13 to
15 Nm).

3. Plug the connectors back into the controller as tagged
during removal. Reconnect the harness for the battery
charger.
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7. Install the plastic cover back onto the fuse holder. 12. Connect the B- cable, “D" keyed (Green) as tagged dur-
S : ing removal.

B- Cable
‘D" Keyed! (Gree

13. Turn the power on at the maintenance disconnect
switch.

9. Install the front cover onto the box.

10. Install the hood.

11. Connect the B+ cable, “E” keyed (Orange) as tagged dur-
ing removal.
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14. Connect the 84V hybrid round connector (1) located on
each side of the machine.

MAE37670

MAE37710
Figure 7-41. 84V hybrid round connector on engine side

MAE37660

MAE37700

Figure 7-42. 84V hybrid round connector on tank side
15. Connect connector E.

16. Disconnect connector D.
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Figure 7-43. IMG Box - Sheet 1 of 6
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IMG COOLING FAN TORQUE TO

122 .in-lbs
(13.79 Nm)

CABLE ROUTING
SHIELD TORQUETO
86 .in-lbs
(9.72 Nm)

TORQUETO
CABLE ROUTING 86 .in-lbs
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1001226120-J
MAE37180J

Figure 7-44. IMG Box - Sheet 2 of 6
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TORQUETO

TO FUSE CABLE

12V COIL/1200V,

MAIN CONTACTOR
RELAY

MAIN CONT
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84V BATTERY
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(5.88 Nm)
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Figure 7-45. IMG Box - Sheet 3 of 6
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IMG CONTROLLER NO WASHER OR RING
NO WASHER OR RING TERMINAL HERE TERMINAL HERE /CONTACTOR

~ %
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Figure 7-46. IMG Box - Sheet 4 of 6
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TORQUE TO
5.88 Nm
(52IN-LBS) TORQUE TO
13.79 Nm
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MAE37340)

Figure 7-47. IMG Box - Sheet 5 of 6
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/ > SEE DETAILM

2]
8,
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Figure 7-48. IMG Box - Sheet 6 of 6
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7.13 HYBRID ELECTRIC CONTROLLER

The Hybrid Electric Controller (HEC) Monitors the hybrid sys-
tems and contols the following:

« Controls fans

+ Controls DC/DC converter
+ DC/DC converter

« Converts 84V to 12V

+ Charges 12V battery when engine is not running

7.14 RESOLVER/CONVERTER

The Resolver/Converter translates the IMG signals so the IMG
controller can understand them. It is located behind the IMG
box.

7.15 STATE OF CHARGE DEVICE

The State of Charge Device (SOC) monitors current to and
from batteries, battery stack voltage, and temperature. It com-
municates to the IMG controller by way of the CAN 2 circuit.

7-48

7.16 BATTERY EQUALIZER

There is one battery equalizer for each
battery stack. The equalizer monitors the
health of the battery stacks. If one pair
drops too much, it will take power from a
stronger pair to charge them up. Each
lead is fused and an LED on the Ground

e

@)

control box shows the status of the bat-

teries. The Battery Balance Indicator displays the state of
charge balance of the battery packs. The lights will glow a
steady green when the battery pack is balanced or a steady
red when the batteries are too far out of balance, resulting in a
system shutdown condition. For conditions in between, the
light will be green and blink orange at different rates depend-
ing upon how far from the normal range the battery packs are
(for example, the further out of balance the battery pack is, the
faster it will blink. When the battery pack is close to being bal-
anced and is equalizing, the light will blink green.

=By~ .

-

,
o -e--
N ', N\
L ANee-

@ oo ®

1001228411 B

Table 7-1. Battery Equalizer LEDs

MODE LED | LED INDICATOR CONDITION
Balanced Steady Green Voltage Differential
<0.4V(+/-0.4)
Equalizing Blink Green Voltage Differential
1SecOn/1Sec Off >0.6V (+/-0.4)

Battery #1Low/Over Warning
(Gnd~12V Connection)

@ @® @

Green/BlinkOrange
1xPer4Sec

Gnd~12V Conn
When Battery #1 Exceeded Nor-
malRange
<10.5Vor>16.5V (+/-0.4)

Battery #2 Low/Over Warning
(12V~24V Connection)

Green/BlinkOrange
2xPer4 Sec

12V~24V Conn
When Battery #2 Exceeded Nor-
malRange
<10.5Vor>16.5V (+/-0.4)

Battery#3 Low/Over Warning
(24V~36V Connection)

Green/BlinkOrange
3xPer4 Sec

24V~36V Conn
When Battery #3 Exceeded Nor-
malRange
<10.5Vor>16.5V (+/-0.4)

Battery #4 Low/Over Warning

Green/BlinkOrange

36V~48VConn

(36V~48V Connection) 4xPer4 Sec When Battery #4 Exceeded Nor-
malRange
<10.5Vor>16.5V (+/-0.4)
Auto Shutdown SteadyRed 1) DiffVoltage >4V (+/-0.4) -

or-
2) Any 12V,24V,36V, or 48V
Lead Disconnected
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7.17 BATTERY CHARGERS

The machine incorporates two battery chargers (primary and a
secondary) which operate on 220V or 110V. Both chargers
operate initially and the primary does the finish charging.
220V charging is the preferred voltage for charging the batter-
ies.

NOTICE

JLG MACHINES EQUIPPED WITH DELTA Q BATTERY CHARGERS ARE DESIGNED
FOR THE BEST PERFORMANCE WITH OEM FACTORY APPROVED BATTERIES.

APPROVED JLG REPLACEMENT BATTERIES ARE AVAILABLE THROUGH JLG'S
AFTERMARKET PARTS DISTRIBUTION CENTERS OR JLG'S AFTERMARKET PRO-
GRAMS. FOR ASSISTANCE WITH PROPER BATTERY REPLACEMENT, PLEASE
CONTACT YOUR LOCAL JLG SUPPORT OFFICE.

BATTERIES APPROVED BY JLG HAVE BEEN TESTED FOR COMPATIBILITY WITH
THE ALGORITHM PROGRAMMING OF THE DELTA Q BATTERY CHARGER TO
OPTIMIZE BATTERY LIFE AND MACHINE CYCLE TIMES. THE USE OF NON
APPROVED BATTERIES IN YOUR JLG EQUIPMENT MAY RESULT IN PERFOR-
MANCE ISSUES OR BATTERY CHARGER FAULT CODES. JLG ASSUMES NO
RESPONSIBILITY FOR SERVICE OR PERFORMANCE ISSUES ARISING FROM THE
USE OF NON APPROVED BATTERIES.

Battery Charging

IF CHARGING THE MACHINE USING STANDARD 110V 15 OR 20A OUTLETS,
EACH CHARGER MUST BE PLUGGED INTO A SEPARATE CIRCUIT. FOR EXAMPLE,
EACH OUTLET USED TO PLUG EACH CHARGER INTO MUST BE CONTROLLED BY
AN INDIVIDUAL CIRCUIT BREAKER IN THE ELECTRICAL SERVICE PANEL. THE
CHARGERS CANNOT BOTH BE PLUGGED INTO MULTIPLE OUTLETS CON-
TROLLED BY ONLY ONE CIRCUIT BREAKER. IF USING 220V TO CHARGE, A STAN-
DARD 220V 15A CIRCUIT MAY BE USED.

NOTE: Be sure that machine is parked in a well ventilated area
before charging begins.

A CAUTION

ONLY PLUG THE CHARGER INTO A PROPERLY INSTALLED AND GROUNDED
OUTLET. DO NOT USE GROUND ADAPTORS OR MODIFY PLUG. DO NOT TOUCH
NON-INSULATED PORTION OF OUTPUT CONNECTOR OR NON-INSULATED BAT-
TERY TERMINAL.

DO NOT OPERATE CHARGER IF THE AC SUPPLY CORD IS DAMAGED OR IF THE
CHARGER HAS BEEN DAMAGED IN ANY WAY.

1. The battery charger AC input plug is located near the
ground control console.

2. Connectthe charger ACinput plug to a grounded out-
let using a 3 wire heavy duty extension cord.

3. After connecting the charger to an AC outlet at the
start of the charging cycle, check the Charger Status
and Battery Balance indicators on the Ground Control
console.

3121770

Ground Panel Indicators

BATTERY BALANCE INDICATOR

The Battery Balance Indicator displays the

state of charge balance of the battery ©
packs. The lights will glow a steady green A A
when the battery pack is balanced or a

steady red when the batteries are too far

out of balance, resulting in a system shut- @

down condition. For conditions in

between, the light will be green and blink orange at different
rates depending upon how far from the normal range the bat-
tery packs are (for example, the further out of balance the bat-
tery pack is, the faster it will blink. When the battery pack is
close to being balanced and is equalizing, the light will blink
green.

% =

|
O--0--0--0 m=>
\‘/ \‘/ \‘/ \‘/
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‘/ cET—0 =

1001228411 B

CHARGER STATUS

The Charger Status LEDs give a visual
indicator of the status of the battery @ )
charger. The red LED indicates Charg- {1 O - W, -0 2
ing Abnormal. The yellow LED indi- ® ®
cates charging in progress. The green

LED indicates charging is complete.
There is one set of LEDs for each battery pack.

e ]
A O E
| O -e- -0 | &Y
(B 3 &5
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Indications on the (harger 3-LED Disphy The charger will conduct a self-test after being powered on,

visible by flashing all of its LEDs in sequence.
The charger may become hot during charging. Use hand pro-

tection to safely handle the charger during charging.

Extension cords must be 3-wire cord no longer than 30m (100')
at 10 AWG or 7.5m (25') at 16 AWG per UL guidelines.

Only connect one QuiQ Charger to a single 120VAC 15A circuit,
or the circuit may become overloaded.

Charge Completion Indicator (Green Light)
When solid: Charging complete. Chargerin maintenance mode.

Charging Indicator (AmberLight)
-Whensolid: Charger output s active.
-When flashing: Charging profileis displayed.

FaultIndicator (Red Light)
- Charger error. Refer to troubleshooting information below.

Figure 7-49. Battery Charger LED Display
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SECONDARY
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3121770

MAE37150
Figure 7-50. Battery Charger Installation
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Troubleshooting Instructions (Wall - Charge)

If a fault occurs, count the number of red flashes between
pauses and refer to the table below.

Table 7-2. LED Flashes

Flashes Cause Solution

: Battery highvoltage Check battery size and condition. This fault will clear
“o- ‘I’ automatically once the condition hasbeen corrected.

Batterylow voltage Check battery size and condition. This fault will clear
-0—0- m automatically once the condition has been corrected.

Charge timeout caused by battery packnotreaching | Check connections, that battery type matches selected
‘D —’6‘—'6‘—'6— ‘D requiredvoltage; or chargeroutput reduced duetohigh | charge profile and operate the charger at a lower ambi-

temperatures. ent temperature. Reset the charger by interrupting AC
power for 15+ seconds.

Battery could not be trickle charged up to minimum Checkforshorted ordamaged cells. Reset the charger
—O—C—O—.:— m voltage. by interrupting AC powerfor 15+ seconds.

| | | | | Charger shutdown due to high internal temperature. | Ensure sufficient cooling airflow. Reset the charger by
‘o—o—0—eo—e- m interrupting ACpower for 15+ seconds.

| | | | | | Internal charger fault Reset the charger by interrupting AC
“0—0—0—0—0—@- ‘D power for 15+ seconds. Return toservice depot if fault
persists.
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Table 7-3. Detailed LED Fault Indications

Flashes

Explanation and Solution

High Battery Voltage Detected - starting voltage above 2.5V/cell or voltage during charge rose above 2.7V/cell (algorithm dependent).

—: : :— - Checkthatthe battery charger voltageis consistent with the battery pack voltage.

- Checkforwiringerrors.

- Occasionally anew, fully charged battery pack may cause this condition. Use this pack before charging it again.

- Disconnectany other sources during charging.

- Ifthis problem does not clear after the battery voltage is measured to be less than 2.5V per cell, contact Delta-Q.

- This fault will automatically clear and the charger will restart charging when the voltage drops to within operating range.
Ve ele Low Battery Voltage Detected - starting voltage below 0.5V/cell
—'?’—’?’— - Checkthe battery and connections to the battery.

- Check the nominal battery voltage. Confirm that the nominal battery voltageis the same as the charger voltage.
-Ifthis problem does not clear after the battery voltage is measured to be higher than 1V percelland all connections are good, contact Delta-Q.
- This fault will clear automatically when the returns within range.

Charge Timeout - Indicates the battery failed to charge within the time allowed by the charge algorithm. This could occur if the battery is of
larger capacity than the algorithmisintended for. In unusual cases it could mean charger output is reduced due to

high ambienttemperature. It canalso occur ifthe battery is damaged, old, or in poor condition.

- Check the battery fordamage such as shorted cells and insufficient water. Try the charger on a good battery.

- Ifthe same fault occurs on agood battery, check the connections on the battery and connection to AC power, and ACvoltage.

- Confirmthat the nominal battery pack voltage is the sameas the battery charger voltage.

-Ifacharger displays this fault on a battery pack, and the packis of questionable status, reset the charger by disconnecting AC power for 30 sec-
onds, and then reconnect the ACto startanew charge cycle. After afew charge cycles this problem could stop occurring as the pack “recovers.”
- This fault must be cleared manually by unplugging the AC, waiting 30 seconds and reconnecting the ac power.

Check Battery- This fault indicates the battery pack could not be trickle charged up to the minimum level required for the normal charge cycle
tobestarted.

- Check that none of the battery pack connections between modules are reversed orincorrectly connected.

- Checkthatone ormore cellsin the battery are not shorted.

- Confirmthat the nominal battery pack voltage is the same as the battery charger voltage.

- Trythe chargeronagood battery.

- Ifthis fault occurs the battery packis likely in poor condition. Try to recover the pack with a charger that can charge the individual batteries -
suchasan automotive charger. Be sure to set this chargerto the appropriate voltage - 6V per 6V battery, 12V per 12V string/battery.

Over-Temperature: This fault indicates the charger has become too hot during operation and has shut down. This extra fault indication (as
opposed tothe flashingammeter described above), indicates an even higher temperature was reached inside the charger. Though not damag-
ing tothe charger, charge time will be extended ignificantly

- This faultindication will not clear automatically, but the charger will restart charging automatically when the temperature drops. The fault
indication must be cleared manually by unplugging the AC power, waiting 30 seconds and reconnecting the AC.

- Ifpossible, install the chargerin a cooler location orincrease cooling airflow to the cooling fins.

- Confirmthat dirt or mud s not blocking the cooling fins of the charger. If required, clean the charger by rinsing it with alow-pressure hose.

QuiQInternal Fault: This faultindicates that the batteries will not accept charge current, oraninternal fault has been detected in the charger.
This faultwill nearly always be setwithin the first 30 seconds of operation. Ifit occurs afterthe charger has started charging normally, be sure to
make anote ofit.

- Tryto clear the fault by unplugging AC power, waiting 30 seconds and reconnecting the AC.

- Checkall battery connections. Look fora high resistance connection. The most likely reason for this faultis a fault in the battery such as a bad
battery connection, an open cell, orinsufficient water.

- Other electrical hardware such as contactors, switches, etc. which are badly wired may also cause this fault.

- This fault will occurif aninternal fuse inside the charger blows. If the green wire is shorted to ground even momentarily this fuse will blow. To
checkthe fuse, measure with an chmmeter between the green and red wires with the ACdisconnected. Ifa short circuitis not measured, the
fuse has blown. Contact Delta-Q

- Ifthisfault occurs after battery charging has started, confirm that ACpower was not interrupted and that all battery connections are good.

- Ifall battery connections are good, an internal fault has been detected. Contact Delta-Q.

3121770

7-53



SECTION 7 - BASIC ELECTRICAL INFORMATION & ELECTRICAL SCHEMATICS

Table 7-4. Charger/Converter Troubleshooting

Symptom

Possible Causes and Solutions

No orlow output

-Inputvoltage out of range:
-35-87Vforthe 48V model
-50-130Vforthe 72V model

- Unit overheating - increase cooling air flow
- Shortcircuit detected

-Poor connections - Inspect connections

- Converterdamaged

No switched output

- Switched input voltage out of range:
-8-87Vforthe 48V model

-8-130Vforthe 72V model

- Switching input circuit damaged from high voltage
- Poor connections - Inspect connections

Turn-on orturn-off delay greaterthan 3
seconds

- Switched input circuit variability - noaction required

Wiring or connectors overheating

- Wire gauge too small (minimum 18AWG)
-More than 18A drawn from single connector

Table 7-5. Other Conditions

Indication

Explanation and Solution

ACon LEDit, chargerwon'tstart charg-
ing.

Chargerhas detected a condition that does notallowit to charge
- This conditionis generally corrected by resetting the charger by removing AC powerfor 30 seconds and reconnectingit.

Excessive battery watering or strong sul-
phur (rottenegg) smell

Overcharging or high battery temperature. These symptoms are unlikely to be caused by too high a charge current since the maximum charge
currentofthe charger will be small compared to evena moderately sized battery pack. The most likely cause for this problemisincorrect charge
algorithm setting and/or high ambient temperatures.

- Confirmthat the battery packis nottoo small - Delta-Q chargers are usually used with batteries larger than 50Ah.

- Confirm that the nominal battery voltage matches the charger output voltage.

- Confirm the correct battery charge algorithm. If the battery packis new, the algorithm will need to be changed if the packis not the same as
the old one. Refer to the Product Manual for instructions on how to determine and change the battery charge algorithm.

- Ifthe packis older, itis possible sulphation has taken root. Increased resistance of the battery pack due to this will cause excessive heatand
waterusage.

Chargeroperatesatlow current only

Delta-Q charge algorithms only operate at alow current, usually 2-5A if the battery voltage is less than 2.0V/cell. This s to slowly recharge an
overdischarged battery to avoid damagingit.
- Checkthe battery pack voltage, ifitis <2.0V/cell then thislow currentis normal.

Charger restarts automatically

There are two features of algorithms that may cause this:

- Maintenance Mode - charger automatically restarts after 14d or 30d, or when the battery voltage falls below 2.08V/cell or 1.5V/cell. These
settingsare algorithm dependent.

- Battery overvoltage - Ifthe battery is very resistive, sometimes in new batteries, the voltage may rise so quickly the charger trips off due to
overvoltage. It will then restart the charge cycle when the voltage falls back intorange.

Difficulty changing the default battery
charge algorithm

- Themode to change the battery charge algorithm can only be selected during the first 10 seconds of operation. Refer to the Product Manual
forinstructions.

-Ifthe 10 second window is missed, cycle ACpower by unplugging the charger, waiting 30 seconds, and reconnecting AC power.

- Toextend Battery Charge Algorithm Change Mode by 30 seconds (120 seconds on newer models), connect the charger output toa good bat-
tery forapproximately 1second and then disconnect the battery again.
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Table 7-6. Part Number Reference

JLGPart | FactorySet

Number Algorithm Delta-Q Part Number
1001222359 143 912-8400-04
1001222360 222 912-8400-05

Table 7-7. Charging Profile (Algorithm) Matrix

Description Optimized Battery JLG Part Number G Other Tested Batteries | May be Compatible with *
Manufacturers
#143 | Discover AGM (200- Discover AGM 1001102534 DISCOVEREVL16A-A N/A 200-400Ah AGM
400Ah), temperature
compensated
#222 | Discover EVADA-A battery Discover AGM 1001231249 Discover EVADA-A N/A
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Instructions for using the Delta-Q QuiQ
Programmer CTQuiQ Programming Kit

QuiQ™ Programmer CT v4.0

QuiQ USB Pr
Charge

CONTENTS OF THE QUIQ
PROGRAMMING KIT (JLG PART
NUMBER: 2915230)

+ -QuiQ USB Interface Module

+ -QuiQ Programmer CT Installation CD
« -USB Cable
+ - Wire Assembly

+ - QuiQ Programmer CT Instructions

Figure 7-51. QuiQ Programming Kit

With QuiQ Programmer CT you can:
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- Add a battery charge algorithm

- Select a different algorithm for battery charging

- Delete a battery charge algorithm

- Upgrade the software in your QuiQ or QuiQ-dci charger
- View charge tracking data from charger

- Upload Charge Events to Delta-Q's Online Charge Event
Database

INSTALLING QUIQ PROGRAMMER CT SOFTWARE
AND DRIVERS

You will find the QuiQ Programmer CT application on the QuiQ
Programmer CT installation CD. QuiQ Programmer CT requires
a PC with a minimum of 512 MB of RAM, running 32-bit or 64-
bit edition of Windows XP, Vista, or 7.

To install QuiQ Programmer CT Insert the QuiQ Programmer
Installation CT CD into the CD or DVD drive of your PC (label
must be facing up). If the setup application does not launch
the QuiQ Programmer CT installer automatically (this will
depend on your computer's security settings and configura-

tion), click the Start button (or ﬁ icon) on the taskbar; click
My Computer; double click the drive labeled QuiQ Program-
mer CT; double click Setup.exe to launch the installer. You may
also use Windows Explorer to navigate to Setup.exe. Then fol-
low the instructions on your screen to complete the software
installation.

NOTE: If your computer is running Windows XP Professional 64-

bit, you must install x64 .NET Framework 2.0 before install-
ing QuiQ Programmer CT. You will find x64 .NET Frame-
work 2.0 on the CD in the subfolder Net64Fx.Double click
Net64Fx.exe to start installing the software.
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Connecting a QuiQ Charger to your Computer

A WARNING

CHARGER OUTPUTS GREATER THAN 40VDC POSE AN ENERGY AND/OR SHOCK
HAZARD UNDER NORMAL USE. DO NOT ENERGIZE CHARGER WITH AC UNTIL
WIRE ASSEMBLY CLIPS ARE SECURELY CONNECTED TO CHARGER OUTPUT,
AND ALL LEADS ARE SECURED AGAINST MOVEMENT.

A WARNING

ENSURE THE BATTERY LEADS FROM THE USB INTERFACE MODULE ARE PRO-
TECTED FROM SOURCES OF ELECTROSTATIC DISCHARGE THAT MAY DAMAGE
THE UNIT.

To connect a QuiQ charger to your computer:

NOTE: QuiQ Programmer CT must be installed on your computer
before you connect a QuiQ charger.

1. Disconnect AC power from the QuiQ charger.
2. Disconnect the QuiQ charger from all batteries.

3. Connect the Wire Assembly red clip to the charger posi-
tive wire (red).

NEGATIVE

POSITIVE

4. Connect the Wire Assembly black clip to the charger
negative wire (black).

3121770

5. Connect the Wire Assembly to the QuiQ USB Interface
Module.

PN

T

.,n.‘
A
y o)

6. Connect the USB cable upstream end to an open USB
port on your PC.

7. Connect the USB cable downstream end to the QuiQ
USB Interface Module.
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8. Upon connection, Windows will detect the QuiQ USB
Interface Module and install drivers for it. If Windows
does not detect the QuiQ Module you will need to rein-
stall QuiQ Programmer CT. See section Installing QuiQ
Programmer CT Software and Drivers.

9. Connect the QuiQ charger to AC power.
NOTE: For areliable connection, ensure that the bare leads do not

touch each other or other metallic objects.

Starting QuiQ Programmer T

START APPLICATION IN USER MODE

1. To start QuiQ Programmer CT, select Program/QuiQ Pro-
grammer CT/QuiQ Programmer CT from the Start Menu.

2. [Ifyourinstallation has not been registered with a license
key, starting the application in User Mode is the only
option. First select the Dongle you wish to connect in
the COM Setting dialog.

S COM Settings l o S

QuiQ Charger is connecied 1o

o J o |

3. Then, the QuiQ Programmer CT starts. If your installation
has been registered with a license key, then upon start-
ing the application the login dialog appears:

3 Flease enter a valid passwoed

Click on “Cancel” to start the application in User Mode.
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The QuiQ Programmer CT interface will appear. The con-
nection status area at the bottom of the window will
indicate if the QuiQ USB Interface Module is properly
connected to your PC and the QuiQ charger.

If the connection area displays Status: No Connection,
then QuiQ Programmer is unable to communicate with
your charger. This may be due to one of the following:

The charger is not connected to the PC. Ensure that all
wires are connected (see section Connecting a QuiQ Char-
ger to your Computer).

The wrong COM port was chosen. Exit QuiQ Programmer
CT; restart QuiQ Programmer CT and choose the correct
COM port (see step 2 above).

The USB connection may be temporarily disabled. Exit
QuiQ Programmer CT; disconnect the USB cable from your
PC; wait 5 seconds, then re-connect the USB cable to your
PC. Start QuiQ Programmer CT and choose the correct
COM port. See Starting QuiQ Programmer step 2.

The charger is not connected to an AC power source.
Ensure that the charger is connected to AC.

The QuiQ USB Interface Module driver was installed incor-
rectly. Exit QuiQ Programmer CT. Disconnect the QuiQ USB
Interface Module USB cable from your PC. Remove QuiQ
Programmer software from your computer. Reinstall QuiQ
Programmer CT.
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Programming Delta-Q QuiQ and QuiQ-dci Chargers

Click on the Charger Status tab to activate the Charger Status
tab. Then click Browse, to select the folder on your PC contain-
ing the QuiQ charger software and algorithms.

Folder

3121770

Table 7-8. Programming Delta-Q QuiQ and QuiQ-dci Chargers

What do you want to do?

Icon

Action

Adda chargealgorithm to the charger

Inthe Battery Charge Algorithmslist, on the QuiQ Programmer CT user
interface, select the algorithms that you want to add to the charger; click
the Addto Chargericon.

Upgrade the charger software

Inthe Charger Software Versions ist, on the QuiQ Programmer CT user
interface, select the software version that you want to add to the charger;
click the Add to Charger icon. Software may take up to 90 seconds toload.

Selectadifferent defaultalgorithm

Inthe Algorithms Presentlist on the QuiQ Programmer (T userinterface,
selectthealgorithm that you want to set as the default charge algorithm;
click Setas Defaulticon.

Deleteanalgorithm from the charger

»
2
1)
¢

Inthe Algorithms Presentlist on the QuiQ Programmer (T user interface,
select the algorithms that you want to delete from the charger; click the
Delete from Chargericon.

Note: You cannot undo an algorithm deletion.

Tip: Toselect two or moreitems one afterthe otherinalist, select the firstitem, pressand hold down the SHIFT key on your keyboard, then select
thelastitem. Toselecttwoor moreitemsin alistthat may not be one after the other, press and hold down the CRTL key, and select theitems.
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View Charge Tracking Data with QuiQ Programmer
a

Requirement: To view the charge tracking data in your charger,
your charger must have version 3.X software. Note that only
chargers with serial number beginning with "DQCM" may
have version 3.X software programmed in it.

Start Application in User Mode

+ Click on the Charge Event Database tab. This will display
the Charger Summary Dialog for that summarizes charge
data for the connected charger.
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Selecting a Charge Profile

Delta-Q's QuiQ Charger can store up to 10 charging profiles,
also called charge algorithms. This section shows how to iden-
tify the default profile and select a new profile using the "tap
method."

QuiQ chargers are reprogrammable using the QuiQ Program-
mer supplied by Delta-Q to its OEM partners. Pre-2006 QuiQ
chargers with serial number prefix DQCP allow pre-loaded
profiles to be selected, but cannot be reprogrammed with
new profiles.

IDENTIFY THE DEFAULT PROFILE

1. Required supplies include an insulated wrench, eye pro-
tection and gloves.

2. Disconnect the AC power source from the charger,
either from the wall outlet, or from the IEC320 connector
on the charger.

3. Disconnect power from the batteries using the battery
disconnect on the side of the machine.

4. Reconnect AC power.

5. For 11 seconds after the self-test, the charger will display
its default charge profile. Profiles are indicated by the
number of consecutive flashes followed by a pause

O "0,

5b. Charge profiles in the double digits will display in the
same way, by one or more flashes, a pause, then one or
more flashes

(e.g. #42 = ‘D )

6. After 11 seconds the red fault light will then blink.

(e.g. #2 =
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SELECT A NEW PROFILE

1. Disconnect the AC power source from the charger,
either from the wall outlet, or from the IEC320 connector
on the charger.

2. Reconnect AC power.

3. Touch the positive lead to the positive terminal for 3 sec-
onds (+/- 0.5 seconds), then remove the lead. You will
see the next profile displayed on the charger's display.
Repeat this step until you reach the desired charge pro-
file.

4. When the charger displays the desired charge profile,
apply the positive lead to the positive battery terminal
for 10 seconds. When the charge profile is locked, you
will hear a click from the charger.

5. Disconnect AC power, wait for the LED indicator display
to turn off, then reconnect AC power.

6. Check the LED display to ensure that the desired charge
profile is selected.

7. Disconnect the charger from AC power and wait for the
LED indicator display to turn off.

8. Reconnect the positive lead to the positive battery ter-
minal.

Battery Testing

As part of regular maintenance, battery testing using a dis-
charge tester or calibrated load is recommended. Battery con-
dition can be determined by comparing actual discharge
capacity versus a battery manufacturer's stated reserve capac-
ity (RC). Discharge testing can also help identify defective bat-
teries or cells in battery packs which need attention. Industry
standard battery discharge machines use the following rates
of discharge to measure battery capacity:

Battery Pack Size (Nominal) 24V 36V 48V

Discharge Rate (Amps) 75 75 56
CutoffVoltage (1.75Vpc) 21 315 42
PROCEDURE:

- Using Delta-Q charger, fully charge the battery pack (indi-
cated by solid green 100% LED)

« Using a discharge tester/load rated for the nominal battery
pack size, discharge the pack at a rate appropriate for the
type of battery modules in use (see chart above) until the
pack voltage reaches 1.75 volts per cell (see chart above)

« Compare the duration of the discharge test (in minutes) to
the manufacturer's rated reserve capacity for your specific
battery make and model. A Trojan T-105 battery reserve
capacity specification @75A is shown as an example:

3121770

PRODUCT SPECIFICATIONS
CAPACITY * Minutes CAPACITY * Amp-Ho
@2SAmps  @7SAmps  SHrRate  10HrRate 204

6 VOLT DEEP CYCL

6Q 1105 447 £ @ 185 207 2

There is no set pass/fail criteria for battery discharge times but
use the following results as a guide:

+ 80- 100 % rated capacity minutes - Good
+ 50-80 % rated minutes - Acceptable

+ Under 50 % - One or more defective batteries. Battery ser-
vice recommended

A method used to identify a battery with a weak or shorted
cell(s) is to restart a discharge tester after reaching the cutoff
voltage. Measure the voltage of each battery with the dis-
charge tester running (or under load). A battery with a weak
cell under load will have a lower voltage compared to other
batteries in a pack.

7.18 CLEARSKY™/TELEMATICS GATEWAY

ClearSky™ is a system that communicates with relevant data
points on the machine and transmits real-time machine data
via cellular for viewing access through the internet. The sys-
tem consists of a control unit and a GPS antenna. If not
equipped, the machine is ClearSky™ ready with locations exist-
ing for the control unit and the antenna, as well as wiring con-
nections available for “plug and play” operation.
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SEE DETAIL A FRONT TANK SIDE ISO

SEE DETAILB

RIGHT TANK SIDE ISO

SEE DETAIL P

SEE DETAILD

TOP VIEW 1001223978-H
MAE36820H

Figure 7-52. Electrical Installation - Sheet 1 of 8
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HV174
REAR STR RHT VLV

HV172
FRNT STR RHT VLV

HV175
REAR STR LFT VLV
HV173
= TSTRLFT VLV

HV180
SWG LFT VLV

HV183
MAIN LIFT DN VLV

HV170

HV166
SWGRHT VLV

HV169
MAIN LIFT UP VLV

HV184
MAIN TELE OUT VLV

HV177
FLOW CNTRL VLV

TWR LIFT DN VLV

HV167
TWR LIFT UP VLV

HV171
MAIN DUMP VLV

HV168
TWR TELE IN VLV

DETAILO

MAIN VALVE HARNESS INSTALL
(MAIN VALVE TO HARNESS)

SECTION E-E
12V FUSE BOX INSTALL

HV182
TWR TELE OUT VLV

MS385-1
CAN TEE

X222
TO ENG HARN

X219
TO ENG HARN

N

MS190
GND BUSS 1

DETAIL C
MAIN VALVE
HARNESS ROUTING

) ‘i=ll
";I\l’\i/_L—II
M

i

Et'l.

SECTIONW-W
INSIDE 12V BOX

1001223978-H
MAE36830H

Figure 7-53.
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X246
TO GND STUD

X432
HARNESS BREAK

CONNECT CABLE USING HARDWARE

SUPPLIED WITH IMG

CONNECT CABLE USING HARDWARE

[]o) ©/kf SUPPLIED WITH IMG

FOR CABLE ROUTING
}T
,_L CONNECT CABLE USING HARDWARE

SUPPLIED WITH IMG

DETAIL P

84V CABLE (IMG) INSTALL AND
IMG INVERTER CABLE TO IMG INSTALL

C0O3-J2
H.E. CONTROLLER

€03-11
| " HECONTROLLER

X233 J
HECPROGCONN
SECTION F-F
HYBRID ELECTRIC
CONTROLLER INSTALL
SEEVIEW L

SECTION U-U
H-BRIDGE HARNESS INSTALL

(FUSE BOX COVER HDDEN FOR CLARITY)

X329

84V NEG

(SEE VIEW Z)
X290

%/sw -
(SEEVIEW 2)

X279
;W/ 84V

e ©
%@\ﬁi\
5

(SEE VIEW 2)
] SEE VIEW N
1l sEEVIEWM

SW269-4

84V +
J (SEE VIEW N)
S

jT

R GGANS

X314B
TO IMG CNTRL
CO6-A -
IMG CNTRL BLACK SECTION G-G

X31
84V CHARGER HARNESS TO IMG BOX
TO CHARGER AND 84V HARNERSS IMG BOX TO BATTERY BOX INSTALL
(SOME COMPONENTS NOT SHOWN FOR CLARITY)

06-B
IMG CNTRL BLUE

CO7-1
DC/DC CNVTER

1001223978-H
MAE36840H
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Figure 7-54. Electrical Installation - Sheet 3 of 8
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TERMINAL 'D' 1
‘ - FC457-2
~\\ 84V DCTO BEFUSE _ 84V ENABLE FUSE
O == a
2 s
BOLT SECTION S-S

VIEW Z

CONTROLLER -B TERMINAL

(SW269-4)
NO WASHER OR RING TERMINAL
VIEW L BETWEEN BATTERY CABLE AND

CONTROLLER -B TERMINAL

HARDWARE PROVIDED BY CONTROLLER VENDOR
TORQUE ALL TERMINAL FASTENERS 13-15 Nm

INTERLOCK SWITCH
NO WASHER OR RING TERMINAL
BETWEEN BATTERY CABLE AND DISCONNECT

NO WASHER OR RING TERMINAL
BETWEEN BATTERY CABLE AND
CONTROLLER +B TERMINAL

HARDWARE PROVIDED BY DISCONNECT VENDOR
TORQUE ALL TERMINAL FASTENERS 11-13.5 Nm

VIEW N

/CONTROLLER +B TERMINAL

RL272-85
(-) EN CONTACTOR

RL515-87
84V MINI-TACTOR

RL515-85
RL272-30 (-) EN CONTACTOR

84V MINI-TACTOR

HARDWARE PROVIDED BY CONTROLLER VENDOR
TORQUE ALL TERMINAL FASTENERS 13-15 Nm

RL515-86

RL27
84V MINI-TACTOR (+) EN CONTACTOR

SECTION T-T

RL272-86 RL515-30
(+) EN CONTACTOR 84V MINI-TACTOR

1001223978-H
MAE36850H

Figure 7-55. Electrical Installation - Sheet 4 of 8
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[l .|
i .|\|m

)

TE‘

nQ“-"

| =
o

84V HARNESS
o SYSTEM

(& l, B+ IMG

==t CABLE

I
.‘J )  GROUND STRAP
b

84V HARNESS TO BATT BOX AND
84V CABLES (IMG TO BATT BOX) INSTALL

|-
RES/CONV TO @ YK
IMG CONTROL

CABLE ‘ =

CNB
RESOLVER/

GROUND STRAP

CONVERTER
HARNESS /o EE
CNA

SECTION K-K X334
TILT SNSR

DETAILD
TILT SENSOR INSTALL AR 3500
Figure 7-56. Electrical Installation - Sheet 5 of 8
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LB277
PRIMARY SWo3

SW96
Yol CHARGER LED PLATROT SW /7TELE sw
DETAIL
GROUND CONTROL ?é —
BOX =) WTT/ @
—
3

SW92
LIFT SW

== =
| e =T
P=d | (o}
] L
LB278 / \ :
SECONDARY N BACK
CHARGER LED -
swo N
ol C02-J12
PLAT LVL SW ( M g
CO2-) 22— w
- | TWR TELE SW
) il i \
STRI'SW I
TWR LIFT SW
X338
/\/ CAN ISOLATER
4ll— @l SW89
| SWING SW
_=—
L SE —a~—
— | I isouaTen can
W \%\ “\’\; % E & TERMINATOR
. < AT |||II||||-%." | Sooe*
TO GND CNTRL SW98-3 SW99-1
GRND STAT SW98-B Mss0
KEY BAT
SECTION H-H

CONTROL BOX HARNESS, MAIN VALVE HARNESS TO MTB,
CHARGER HARNESS TO MTB, TURNTABLE HARNESS TO MTB
INSTALLS
1001223978-H
MAE37230H

Figure 7-57. Electrical Installation - Sheet 6 of 8
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SEE DETAILY

o
-@—

1

o,__ == -
\ _:—o - .‘,! \
<‘\*—\—__\ 011\01{\92) -
IR U— e B
X305
DC/DCGND

X516
/DC/DC 12v
A\ \

il

DETAIL B
12V ENGINE BATTERY INSTALL

DETAIL Y

1001223978-H
MAE37240H

Figure 7-58. Electrical Installation - Sheet 7 of 8
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X318
TO CONSOLE BOX

HV70
PLAT DN VLV

HV71
JIBUP VLV
X319

OIL cooL
TEMP SW

SECTIONQ-Q

IMG COOLER FAN
ELECTRICAL CONNECTIONS

PLATFORM VALVE HARNESS INSTALL
1001223978-H
MAE37250H
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Figure 7-59. Electrical Installation - Sheet 8 of 8
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7.19 WIRING HARNESS CONNECTOR LABELS AND
WIRING HARNESSES

Connector Labels

Connectors between harnesses are identified by the prefix "X"
and a sequentially assigned number. An optional suffix (letters
& numbers) may be added when multiple terminations occur
at one device or when there are optional connections.

Examples:
X25 connects to X25 in another harness.
X65A, X65B connect to different portions of one device

X163 connects to X163A in ANSI and X163B in CE machines

Component Labels

Every component on the vehicle has a unique identification. A
standard prefix letter is assigned according to the table below,
followed by a unique sequential number. An optional suffix
(letters & numbers) may be added when multiple terminations
occur at one device.

Terminals that are not loaded into connectors are considered
independent components and labeled in the same fashion.
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Table 7-9. Wiring Harness Connector Labels

Component Category Label
Audible Alarms AH
Horns
Battery Batteries BT
Battery Terminals
Control Module Ground Q]
LSS
Platform
Engine Alternator EC
Cold Start
Controller
CoolantTemp
Fuel Pump
Fuel Solenoid
Glow Plugs
0il Pressure
Starter
Fuse & (B Fuse FC Fuse FC
Fusible Link FC
Circuit Breaker (B
Gauge & Display Board GD
Cluster
Hourmeter
LMI
Speedometer
Inline Resistor R
Diode D
Joystick & Steering Electronic JS
Hydraulic
Lights Dome LB
Headlights
Simple
Taillights
Membrane Panel MP
Miscellaneous Radio MS
Speakers
Splice Blocks
T-Connectors
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Table 7-9. Wiring Harness Connector Labels

Component (Category Label
Other Switches Disconnect W
EMS
Foot
HVAC WH
Key SW
Park brake
Pump pot
Push
Shifter
Turnsignal
Relay 5Pin RL
4Pin
Contactor

Powermodule
Rocker Switch SW
Sensor Angle SN

Fuel
Length
Limit
Load

Pressure

Proximity

Speed

Temperature

Terminals Pins T

Sockets
MaleBlades
Female Blades

Rings
Forks
Toggle Switch DPDT SW
DPST
SPDT
SPST
Spedial

Valves Simple HV

Suppression

Examples:

167 is aring terminal connected during installation.
(07-J3isthe J3 connector fora UGM control module.
EC9isaglowplugsupplied with the engine
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TERMINAL,NUT
TERMINAL,LOCK WASHER

MOUNT,DEUTSCH DT

\ AN

\ /)
\r)

)
7l

CONNECTOR,2X6 BUSS BAR (DT)
Figure 7-62. Console Box Harness - Sheet 1 of 4

Vil o
7104 )
O .‘\:,\ a7

/’

1001222042-F
MAE36720F
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CO1-J2

COLOR GRAY
CO1-J8
PLAT PWR

COLOR WHITE
COLORBLACK

CO1-J1

\ CO1-J7

PLAT SNSR

X142

WORK LTS
Figure 7-63. Console Box Harness - Sheet 2 of 4

X33

LSS CONN
PLAT VLV/ SNSR CONN

X30

MAIN BOOM CABLE CONN

1001222042-F
MAE36730F
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€01-)1 X30
COLOR WHITE MAIN BOOM CABLE CONN
CONN | WIRE WIRE CONN | WIRE WIRE

POS | COLOR LABEL GAUGE | JACKET T0 POS | COLOR LABEL GAUGE | JACKET T0
1 WHT 5-1TWRUP 18AWG | GXL SW08(3) 1
2 WHT 6-1TTWRDN 18AWG | GXL SW08(1) 2 GRN CH1TOMS29 18AWG | GXL MS29(6)
3 WHT 7-1TWRIN 18AWG | GXL SW09(1) 3 YEL CH1TOMS29 18AWG | GXL MS29(3)
4 WHT 8-1TWROUT 18AWG | GXL SW09(3) 4 YEL 2-12-11 18AWG | GXL 01-J7(3)
5 WHT 9-1TELEIN 18AWG | GXL SW10(3) 5 YEL 2-13 18AWG | GXL | SW18-2(2)
6 WHT 10-1TELEOUT 18AWG | GXL Sw10(1) 6
7 WHT 11-1PLATRHT 18AWG | GXL SWN(3) 7
8 WHT 12-1PLATLFT 18AWG | GXL SW11(1) 8
9 WHT 13-1PLATUP 18AWG | GXL SW12(3) 9

10 | WHT 14-1PLATDN 18AWG | GXL SW12(1) 10 YEL 2-14-2-2 12AWG | GXL X53(1)
n WHT 15-1JIBUP 18AWG | GXL SW13(3) n WHT 49-11GNDMODE 18AWG | GXL 01-J7(1)
12 | WHT 16-1JIBDN 18AWG | GXL SW13(1) 12 YEL 2-14-2-1 12AWG | GXL X54(1)
13 BLK 0-1 18AWG | GXL SW24(5) 13

14 | WHT 48-1ENGSTRT 18AWG | GXL SW14(1) 14

15 | WHT 48-29HYBSYSEN 18AWG | GXL SW14(3) 15

16 | WHT 17-1CRBSTR 18AWG | GXL SW21(1) 16 BLK 0-6-2 12AWG | GXL X50(1)
17 | WHT 18-1COORSTR 18AWG | GXL SW21(3) 17

18 YEL 2-1 18AWG | GXL SW16(2) 18 BLK 0-6-1 12AWG | GXL X49(1)
19 19

20 | WHT 55-6SOFTTOUCH 18AWG | GXL X64(6)

21 WHT 49-31RESTRICTED 18AWG | GXL SW17(3)

22 | WHT 50-2DOSENABLE 18AWG | GXL | (01-)2(30)

23 | WHT 65-2PLATINPUT2 18AWG | GXL X64(5)

24

25

26

27 | WHT 46-1MAXSPD 18AWG | GXL SW22(3)

28 | WHT 46-2MAXTORQ 18AWG | GXL SW22(1)

29 | WHT 55-1S.T/5KYG 18AWG | GXL | SW45-2(1)

30 | WHT 55-2HEAD/TAILLT 18AWG | GXL | SW26-2(1)

31 WHT 19-THORN 18AWG | GXL | SW25-2(1)

32 | WHT 20-1CREEP 18AWG | GXL SW24(2)

33

34 | WHT 20-37VPWR 18AWG | GXL SW24(4)

35 | WHT 20-2FUNCSPD 18AWG | GXL SW24(6)
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SECTION 7 - BASIC ELECTRICAL INFORMATION & ELECTRICAL SCHEMATICS

€012 X33

COLOR GRAY LSS CONN
CONN | WIRE WIRE CONN | WIRE WIRE
bos | CoLOR LABEL GAUGE | JACKET | TO bos | CoLOR LABEL GAUGE | JACKET | TO
1 1
2 2 | WHT 27 20AWG | CABLE | C01-)7(7)
3 3| BW 0-9 20AWG | CABLE | (01-J7(14)
4 | WHT 50-1D0S 18AWG | GXL | Swie(1) 4 | BIK CH1T0X33 20AWG | CABLE | MS29(2)
5 5 | GRY CH1T0X33 20AWG | CABLE | MS29(5)
6 | WHT 49-1TIT LT 18AWG | GXL | GD20-J4(5)
7 | WHT 49-2 ENABLE LT 18AWG | GXL | GD20-12(2)
8 | WHT 49-3 SYSFAIL 18AWG | GXL | GD20-J3(6) X64
9 | WHT 20-4 CREEP LT 18AWG | GXL | GD20-12(1) e - PLATSRE
10 pos | coLoR LABEL GAUGE | JACKET T0
M | WHT 49-5 OVER LOAD LT 18AWG | GXL | GD20-J4(3) e TS e o 570
12 2 | BK 0-6-3 18AWG | GXL X60(1)
B 3 WHT 55-6-1SOFT TOUCH 18AWG | GXL | X47(13)
" | WHT 5030051 1BAWG | GXL | GD20-B(3) 4 | WHT 65-1 PLAT INPUTT 18AWG | GXL | CO1-J7(18)
15 | WHT 553 GENT 1BAWG | GHL | GD20-M2) 5 | WHT 65-2 PLAT INPUT2 18AWG | GXL | C01-1(23)
16 | WHT 55-4S.T/SKYG LT 18AWG | GXL | LB27+(1) — Sy 55 6 SOFTTOUCH e T o T o
17 | WHT 48-2 GLOW LT 18AWG | GXL | GD20-J4(6)
18 | BLK 02 18AWG | GXL | GD20-12(6)
19 | WHT 48-35 LOW FUEL 18AWG | GXL | GD20-J3(1)
20 | WHT 49-4BOOM MALF 18AWG | GXL | GD20-J3(5)
2| WHT 43-3LOW BATT LT 18AWG | GXL | GD20-12(3)
2 | WHT 48-41/4 BATT 18AWG | GXL | GD20-J1(1)
23 | WHT 48-53/4 BATT 18AWG | GXL | 6D20-J1(3)
24| WHT 48-61/2BATT 18AWG | GXL | GD20-J1(2)
25 | BLK 03 18AWG | GXL | GD20-J1(4)
26 | WHT 419.5VPWR 18AWG | GXL | X28(1)
27 | BLK 0-4 18AWG | GXL X28(4)
28 | WHT 4-2RX 18AWG | GXL X28(2)
29 | WHT 437X 18AWG | GXL X2803)
30 | WHT 50-2D0S ENABLE 18AWG | GXL | C01-11(22)
31
32
33
34
35 | WHT 48-7 BATT FULL 18AWG | GXL | GD20-J1(6)
7-78 3121770




SECTION 7 - BASIC ELECTRICAL INFORMATION & ELECTRICAL SCHEMATICS

€01-J8 €01-)7
PLATPWR COLORBLACK
CONN | WIRE WIRE CONN | WIRE WIRE
PoS | COLOR LABEL GAUGE | JACKET T0 PoS | COLOR LABEL GAUGE | JACKET T0
1 BLK 0-6 120WG | GXL X59(1) 1 WHT 49-11GNDMODE 18AWG | GXL X30(11)
2 YEL 2-3 12AWG GXL X55(1) 2 YEL 2-13 18AWG GXL SW18-1(1)
3 YEL 2-12-1-1 18AWG GXL X30(4)
4 YEL 2-5 18AWG | GXL X47(8)
X142 5 0 YR 24 18AWG | GXL X4702)
WORKLTS 6
CONN | WIRE WIRE
PoS | COLOR LABEL GAUGE | JACKET T0 7 WHT 2-7 20AWG | CABLE X33(2)
1 BLK 0-6-5 18AWG oL Xs1(1) 8 WHT 49-9PLATFTSW 18AWG GXL X47(7)
3 ViL 736 e | ol X5200) 9 WHT 55-5GEN 18AWG | GXL X47(1)
3 BLK 0-6-6 18AWG | GXL X51(1) 10
4 YEL 2-3-7 18AWG GXL X52(1) :;
13
X31 14 BLU 0-9 20AWG | CABLE X33(3)
PLATVLV/SNSRCONN 15
CONN | WIRE WIRE 16
PoS | COLOR LABEL GAUGE | JACKET T0 -
T | WHT 16-2JIBDNVLY 18AWG | GXL | (O1-)7(26) 18 | WHT 65-1PLATINPUT1 18AWG | GXL X64(4)
2 WHT 12-2PLATLFTVLV 18AWG | GXL | (01-J7(33) 19 | WHT 49-8ALARM 18AWG | GXL AH48+(1)
3 WHT 11-2PLATRHTVLV 18AWG GXL (01-J7(34) 20 BLK 0-5 18AWG GXL AH48-(1)
4 21 WHT 13-2PLATUPVLY 18AWG GXL X31(7)
5 | BLK 0-12 16AWG | GKL | (01-)7(23) 2 | WHT 14-2PLATDNVLY 18AWG | GXL X31(6)
6 WHT 14-2PLATDNVLV 18AWG | GXL | (01-J7(22) 23 BLK 0-12 16AWG | GXL X31(5)
7 WHT 13-2PLATUPVLV 18AWG GXL €01-J7(21) 24
8 WHT 15-2JIBUPVLY 18AWG | GXL | (01-J7(25) 25 | WHT 15-2JIBUPVLY 18AWG | GXL X31(8)
26 | WHT 16-2JIBDNVLY 18AWG | GXL X31(1)
27
28
29
30 GRN CH1T0C01-J7 18AWG GXL MS29(8)
31 YEL (H1TOCO1-)7 18AWG | GXL MS29(11)
32
33 WHT 12-2PLATLFTVLV 18AWG GXL X31(2)
34 | WHT 11-2PLATRHTVLY 18AWG | GXL X31(3)
35 BLK 0-7 18AWG | GXL LB27-(1)
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SECTION 7 - BASIC ELECTRICAL INFORMATION & ELECTRICAL SCHEMATICS

(01-J7(20)

49-8 ALARM 1 -J7(@\

-
A

$

X30(18)

X30(12)

1 WHT 4-19.5VPWR 18AWG | GXL (01-J2(26) 1 BLK 0-6 12AWG | GXL 01-J8(1)
2 WHT 4-2RX 18AWG | GXL (01-J2(28)
3 WHT 437X 18AWG | GXL (01-J2(29)
4 BLK 0-4 18AWG | GXL (01-J2(27)

X30(10)

| BLK

0-6-5

18AWG

GXL

X142(1)

A
«Q{‘ BLK

0-6-6

18AWG

GXL

X142(3)

1 CH1TOX68 X68(A)

2 BLK CH1TOX33 20AWG | CABLE X33(4)

3 YEL CH1TOMS29 18AWG | GXL X30(3)

4 GRN CH1TOX68 18AWG | GXL X68(B)

5 GRY CH1TOX33 20AWG | CABLE X33(5)

6 GRN CH1TOMS29 18AWG | GXL X30(2)

7

8 GRN CH1T0C01-)7 18AWG | GXL €01-J7(30)
9 GRN CH1TOX32 18AWG | GXL X32(3)
10

n YEL CH1T0C01-)7 18AWG | GXL 01-J7(31)
12 YEL CH1TOX32 18AWG | GXL X32(4)

1 BLK 0-6-3 18AWG | GXL X64(2)
1 BLK 0-6-4 18AWG | GXL X32(2)
3121770
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SECTION 7 - BASIC ELECTRICAL INFORMATION & ELECTRICAL SCHEMATICS

1 BLK

12AWG

GXL

X30(16)

1 YEL

2-3-7

18AWG

GXL

X142(4)

1 YEL

18AWG

GXL

X64(1)

7-82

1 | WHT 55-5GEN 18AWG | GXL | COT-7(9) T 23 12AW6 | GXL | COT-18Q2)
2 | VL 24 18WG | GXL | COTJ7(5)

3

4

5

6

7 | WHT 49-9PLATFTSW 18AWG | GXL | COTJ7(8)

s Vi 2 e o | oa 1| WHT 46-2 MAX TORQ 18AWG | GXL | CO1-1(28)
) 2| e 217 18AWG | GXL | sw2IQ)
o 2| Vi 218 18AWG | GXL | Sw24Q)
- 3| WHT 46-1 MAXSPD 186 | GXL | COT1(27)
12 4

13 | WHT | S56-ISOFTTOUCH | 18AWG | GXL |  X64(3) 5

14 6

15

1 WHT 17-1(RB STR 18AWG | GXL €01-J1(16)
2 YEL 2-1-6 18AWG | GXL SW12(2)
2 YEL 2-1-7 18AWG | GXL SW22(2)
3 WHT 18-1COOR STR 18AWG | GXL €01-)1(17)
4

5

6

1

2 WHT 20-1 CREEP 18AWG | GXL €01-)1(32)
3 YEL 2-1-8 18AWG | GXL SW22(2)
3 YEL 2-1-9 18AWG | GXL SW11(2)
4 WHT 20-37VPWR 18AWG | GXL €01-J1(34)
5 BLK 0-1 18AWG | GXL €01-)1(13)
6 WHT 20-2 FUN CSPD 18AWG | GXL €01-)1(35)
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SECTION 7 - BASIC ELECTRICAL INFORMATION & ELECTRICAL SCHEMATICS

YEL CH1TO X68

18AWG

GXL

MS29(1)

GRN CH1TOX68

18AWG

GXL

MS29(4)

WHT 13-1PLAT UP 18AWG | GXL 01-J1(9)
YEL 2-1-4 18AWG | GXL SW25-1(1)
YEL 2-1-6 18AWG | GXL SW21(2)

WHT 14-1PLAT DN 18AWG | GXL 01-J1(10)

SN L B W NN =

1 2-3-3 X56(1)

2 BLK 0-6-4 18AWG | GXL X60(1)

3 GRN (H1T0X32 18AWG | GXL MS29(9)

4 YEL CH1T0X32 18AWG | GXL MS29(12)
3121770

YEL 2-3-3

18AWG

GXL

X32(1)
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SECTION 7 - BASIC ELECTRICAL INFORMATION & ELECTRICAL SCHEMATICS

1 1 WHT 48-41/4BATT 18AWG | GXL | (C01-J2(22)
2 YEL 2-1-1 18AWG | GXL SW16(2) 2 WHT 48-61/2 BATT 18AWG | GXL | C01-J2(24)
2 YEL 2-1-2 18AWG | GXL SW14(2) 3 WHT 48-53/4 BATT 18AWG | GXL | C01-J2(23)
3 WHT 49-31 RESTRICTED 18AWG | GXL | (CO1-J1(21) 4 BLK 0-3 18AWG | GXL | C01-J2(25)
4 5

5 6 WHT 48-7 BATT FULL 18AWG | GXL | CO1-J2(35)
6

WHT 48-1ENG STRT 18AWG | GXL | C01-J1(14)

50-1D0S 18AWG (01-J2(4) YEL 2-1-2 18AWG | GXL SW17(2)
YEL 21 18AWG | GXL | (CO1-J1(18) YEL 2-13 18AWG | GXL | SW25-1(1)
YEL 2111 18AWG | GXL SW17(2) WHT 48-29HYB SYSEN 18AWG | GXL | €01-J1(15)

N | B W NN =

N | B W NN =

2-13

18AWG

GXL

01-J7(2)

YEL

2-13

18AWG

GXL

X30(5)

1 20-4 CREEP LT 18AWG €01-12(9)

2 WHT 49-2 ENABLE LT 18AWG | GXL €01-J2(7)

3 WHT 48-3 LOW BATT LT 18AWG | GXL €01-J2(21)

4

5

6 BLK 0-2 18AWG | GXL €01-J2(18)
3121770
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SECTION 7 - BASIC ELECTRICAL INFORMATION & ELECTRICAL SCHEMATICS

1 WHT 5-TTWR UP 18AWG | GXL | CO1-J1(1) 1 WHT 55-4S.T/SKYG LT 18AWG | GXL | CO1-J2(16)

2 YEL 2-1-10 18AWG | GXL SWI(2)

2 YEL 2-1-1 18AWG | GXL SW09(2)

3 WHT 6-1TTWRDN 18AWG | GXL | COT-J1(2)

4

5

6
! A
2 WHT SS3GENLT 18AWG | GXL | C01-2(15)
3 WHT 49-50VERL%DH’\ 18AWG | GXL | COT-2(1)
4 >\Q/‘
5 WHT AQ\JILTLT 18AWG | GXL | CO1-12(6)
6 WHT 48-26LOWLT 18AWG | GXL | C01-12(17)

19-1HORN 01-131) S\

(01-J7(35)

1 YEL 213 18AWG | GXL SWM&

1 YEL 2-1-4 18AWG | GXL ;@ N

18AWG

GXL

01-J1(29)

(JO 1 WHT 55-15.T/5KYG
2

2-1-12

18AWG

GXL

SW09(2)

2-1-13

18AWG

GXL

SW13(2)
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SECTION 7 - BASIC ELECTRICAL INFORMATION & ELECTRICAL SCHEMATICS

1 YEL

2-1-15

18AWG

GXL

SW10(2)

WHT

55-1S.T/5KYG

18AWG

GXL

01-J1(29)

55-2 HEAD/TAIL LT

€01-J1(30)

1
2 | WHT 55-3GENLT 18AWG | GXL 01-J2(15)
3 WHT 49-50VERLOADLT | 18AWG | GXL 01-J2(11)
4
’\\
5 WHT 49-1TILTLT 18AWG | GXL 01-J
6 | WHT 48-2 GLOW LT 18AWG | GXL )

X

01-J7(35)

WHT

55-2 HEAD/TAIL LT

18AWG

GXL

01-J1(30)

3121770

1 | WHT 48-35 LOW FUEL 18AWG | GXL | (C01-J2(19)
2
3| WHT 50-3D0S LT 18AWG | GXL | CO1-J2(14)
4
5| WHT 49-4BOOMMALF | 18AWG | GXL | CO1-12(20)
6 | WHT 49-3 SYSFAIL 18AWG | GXL | CO1-12(8)
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SECTION 7 - BASIC ELECTRICAL INFORMATION & ELECTRICAL SCHEMATICS

SW10
MAIN TELE SW

CONN | WIRE WIRE

Pos | COLOR LABEL GAUGE | JACKET T0
1 WHT 9-1TELEIN 18AWG | GXL €01-J1(5)
2 YEL 2-1-14 18AWG | GXL SW13(2)
2 YEL 2-1-15 18AWG | GXL SW26-1(1)
3 WHT 10-1TELE OUT 18AWG | GXL (01-J1(6)
4

5

6

SW11

PLAT ROT SW
CONN | WIRE WIRE
POS | COLOR LABEL GAUGE | JACKET T0
1 WHT 11-1 PLAT RHT 18AWG | GXL €01-)1(7)
2 YEL 2-1-10 18AWG | GXL SW08(2)
2 YEL 2-1-9 18AWG | GXL SW24(3)
3 WHT 12-1PLAT LFT 18AWG | GXL 01-J1(8)
4
5
6

SWo9

TWR TELE SW
CONN | WIRE WIRE
PoS | COLOR LABEL GAUGE | JACKET T0
1 WHT 7-1TWRIN 18AWG | GXL 01-J1(3)
2 YEL 2-1-1 18AWG | GXL SW08(2)
2 YEL 2-1-12 18AWG | GXL SW45-1(1)
3 WHT 8-1TWR OUT 18AWG | GXL 01-J1(4)
4
5
6

SW13

JIBLIFTSW
CONN | WIRE WIRE
POS | COLOR LABEL GAUGE | JACKET T0
1 WHT 15-1JIB UP 18AWG | GXL 01-J1(11)
2 YEL 2-1-13 18AWG | GXL SW45-1(1)
2 YEL 2-1-14 18AWG | GXL SW10(2)
3 WHT 16-1JIB DN 18AWG | GXL 01-J1(12)
4
5
6
7-88
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SECTION 7 - BASIC ELECTRICAL INFORMATION & ELECTRICAL SCHEMATICS

9 2402221001

X0d 310SNOD OL
alex

SsaudeH aAjep wiojield *99-Z inbig

3121770

3 CLN\H 3 alex 9/8 X9 8l 1HM 29l
3 LLAH 8 alex 616 X9 8l 1HM ¢Sl
3 0.AH 9 alex €66 X9 8l 1HM L-¢vl
3 69/AH L alex Sv6 X9 8l 1HM L-¢-€lL
3 €LN\H 4 alex €0l X9 8l 1HM cclL
3 Y.A\H € alex 186 X9 8l 1HM 43
L 6/SN S alex 6G€ X9 9l Mg Zl-0
8 6/SN 4 LLAH G99 X9 8l Mg 1-21-0
9 6/.SIN 4 69/A\H 169 X9 8l Mg 9-CL-0
S 6/.SIN [4 0LAH €cl X9 8l Mg §-Cl-0
14 6/.SN 4 €LN\H 99/ X9 8l Mg ¥-Z1-0
€ 6/.SIN 4 V.NH 8¢/ X9 8l Mg €-Cl-0
4 6/.SIN [4 C¢/N\H [44°) X9 8l Mg ¢Cl-0
Nid JONIH343H Nid JONIFHI4TY wuw
ol NOY4 I.M.Ozvm_._ 13X0Vr m_m,_n.vwﬂ_%w HO100 m_m_ﬂ,\_s
NIAdN alr
LLAH ANIANQ Lv1d
0LAH
NIA 147 1v1d
€LAH
E NN LHY 1v1d
NTANa dir v/A\H
SSNg ANO ¢LAH NIA AN 1V1d
6.SIN 69AH
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SECTION 7 - BASIC ELECTRICAL INFORMATION & ELECTRICAL SCHEMATICS

1 WHT 16-2JIB DN VLV 18AWG | GXL HV72(1)
2 WHT 12-2 PLATLFT VLV 18AWG | GXL HV73(1)
3 WHT 1-2 PLAT RHT VLV 18AWG | GXL HV74(1)
4

5 BLK 0-12 16AWG | GXL MS79(7)
6 WHT 14-2-1PLATDN VLV 18AWG | GXL HV70(1)
7 WHT 13-2-1PLAT UP VLV 18AWG | GXL HV69(1)
8 WHT 15-2JIBUP VLV 18AWG | GXL HV71(1)

1 WHT

15-2JIB UP VLV

18AWG

GXL

X31B(8)

2 BLK

0-12-7

18AWG

GXL

MS79(8)

1 WHT 14-2-1PLAT DN VLV 18AWG | GXL X31B(6)
2 BLK 0-12-5 18AWG | GXL MS79(5)
3121770

1 WHT 12-2PLATLFT VLV 18AWG | GXL X31B(2)
2 BLK 0-12-2 18AWG | GXL HV72(2) BLK 0-12-4 18AWG | GXL MS79(4)
3 BLK 0-12-3 18AWG | GXL HV74(2)
4 BLK 0-12-4 18AWG | GXL HV73(2)
5 BLK 0-12-5 18AWG | GXL HV70(2)
6 BLK 0-12-6 18AWG | GXL HV69(2)
7 BLK 0-12 16AWG | GXL X31B(5)
8 BLK 0-12-7 18AWG | GXL HV71(2)
WHT 11-2PLATRHTVLV 18AWG | GXL X31B(3)
BLK 0-12-3 18AWG | GXL MS79(3)

13-2-1PLATUP VLV

X31B(7)

BLK

0-12-6

18AWG

GXL

MS79(6)

WHT

16-2JIBDNVLY

18AWG

GXL

X31B(1)

BLK

0-12-2

18AWG

GXL

MS79(2)
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SECTION 7 - BASIC ELECTRICAL INFORMATION & ELECTRICAL SCHEMATICS

024 X144
BLUE CONN | WIRE WIRE
CONN| WIRE WIRE GAUGE | maEr] o POS | COLOR LABEL GAUGE | JACKET | 10
POS | COLOR LABEL 1| YEL 213 18AWG | GXL | Sw9s-1(1)
1 | WHT 49-14 CRIBBING LT 18AWG | GXL | GD333-13(1) T Ve 133 16AWG | XL | Swes3()
2 3]V 2123 18AWG | GXL | Sw9s-3(1)
3| WHT 48-9GLOW LT 18AWG | GXL | GD333-120) 7 RO 13 16AWG | XL | SWeTa()
4 | WHT 48-8 ENG STRT 18AWG | GXL | Swss(1) s BIK 142 18AWG | e | xi010)
5 | WHT 14-3 PLATDN 18AWG | GXL | SW95(3) 6 Vi 7143 WG | e | xi01)
6 | WH 123 PLATLFT 18AWG | GKL | SWI6(3) 7 | GRN CH#1 TO DISPLAY 18AWG | GXL | X101(4)
7| W 9-2TELEIN 18AWG | GXL | sWa3(1) § | VL CHi#1T0 DISPLAY 18AWG | GXL | X10103)
§ | WHT 16-3JIB DN 18AWG | GXL | SW94(3) 9 | WHT 49-16MSS0 18AWG | GXL | SW99-2(1)
? 10
10 | WHT 5-2TWR UP 18AWG | GXL | SW90(1) v
M| WHT T-2TWRIN 18AWG | GXL | SW91(3) 2| SS7PLATSTATSEL | 18AWG | GKL | SW98-1(1)
12
13| WHT 48-37 LOW FUEL 18AWG | GXL | GD3331(5)
14 | WHT 49-130VERLOADLT | 18AWG | GXL | GD333-J3(6) X101
15 | WHT 49-10 BM MALF LT 18AWG | GXL | GD333-J2(1) DISPLAY
16 | WHT 48-34 EMER DESC 18AWG | GXL | SWBs(3) CONN | WIRE WIRE JACKET
17 | WHT 13-3 PLATUP 18AWG | GXL | SW95(1) 8 || R SUE e R
18 | WHT 11-3 PLAT RHT 18AWG | GXL | SW96(1) ! BLK 0142 1AWG | G| X1440)
19 | WHT 15-3JBUP 18AWG | GKXL | _SWoA(l) 2| " 2143 18AWG | GXL | X144(6)
2 3| YEL CH#1T0 DISPLAY 18AWG | GXL | X144(8)
TR S TRDN e T NS W) 4 | GRN CH#1T0 DISPLAY 18AWG | GXL | X144(7)
2 | WHT 8-2TWR OUT 18AWG | GXL | SW91(1) °
B | WHT B-1LIFTUP 18AWG | GXL | Swo2(1) 6
24
5| YR 211 18AWG | GXL | SW8s(2)
SW98-3
% GRND STAT
27
28 | WHT | 4810ENGDESTLT | 18AWG | GXL | GD333-14(Q) (::sn cv;m LVXLREEL lles e
29 WHT 48-11 SYS DEST 18AWG GXL | GD333-J4(3) 1 YEL 2-12-2 18AWG GXL X144(2)
30 | WHT 10-2 TELE OUT 18AWG | GXL | SW93(3) 1| Y 2123 1BAWG | GXL | X14403)
31 | BLK 0-13 18AWG | GXL | GD333-J1(4)
E9)
33| WHT 24-1LIFTDN 18AWG | GXL | SW92(3) SW99-1
34 | WHT 22-1SWGLFT 18AWG | GXL | SW8Y(3) Mss0
CONN| WIRE WIRE
35 WHT 21-1SWGRHT 18AWG | GXL SW89(1) bost| CoLoR e GAUGE | JACKET T0
GD333-
1 | BLK 0-20 1BWG XL
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1 WHT 49-16MSSO

18AWG

GXL

X144(9)

RED

1-1

16AWG

X144(4)

1 RED 1-1

16AWG

GXL

SW97-2(2)

1 YEL 2-13

18AWG

GXL

X144(1)

1 YEL 55-7 PLAT STAT SEL

18AWG

GXL

X144(12)

1 | WHT 13-3 PLAT UP 18A G 02-J4(17)
L N

2 | YR 2-11-7 \@{ GXL SW94(2)

2 | VEL s *\8AWG GXL SW96(2)

3 [ WHT 143 PLA;DQJ\ 18AWG | GXL 02-J4(5)

4 O

5 o

6

<&

©

T | wHT 48-8 ENG STRT 18AWG | GXL | C02-J4(4)
2 | Y 210 | T8AWG | GML | C024(25)
2 | YEL 211 o 18AWG | GXL SW89(2)
o
3| WHT 48@055( 18AWG | GXL | €02-J4(16)
4
5
6

7-94

11-3 PLATRHT (€02-J4(18)
YEL 2-11-8 18AWG | GXL SW95(2)
WHT 12-3 PLATLFT 18AWG | GXL (02-J4(6)

N | B W N =

WHT 9-2TELEIN 18AWG | GXL €02-J4(7)
YEL 2-11-5 18AWG | GXL SW92(2)
YEL 2-11-6 18AWG | GXL SW94(2)

WHT 10-2 TELEOUT 18AWG | GXL €02-J4(30)

N N B W NN —
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SW94 GD333-12
JIB LIFT SW CONN | WIRE WIRE GAUGE | JACKE 10
CONN | WIRE WIRE JACKE POS | COLOR LABEL T
GAUGE 10
POS | COLOR LABEL T 1 | WHT | 49-10BMMALFLT | 18AWG | GXL 02-)4(15)
1 | WHT 15-3JIB UP 18AWG | GXL (02-J4(19) 3
2 Ve 2-1-6 18AWG | GXL SW93(2) 3 WHT 48-9 GLOW LT 18AWG | GXL 02-1403)
2 VR 217 18AWG | GXL SW95(2) 7
3| WHT 16-3JIB DN 18AWG | GXL 02-14(8) :
4 6 | BLK 0-20 18AWG | GXL SW99-1(1)
5 6 | BLK 0-13-1 18AWG | GXL 6D333-J1(4)
6
GD333-J4
GD333-11
LI LS LLS3 GAUGE | JACKET |  TO
CONN | WIRE WIRE GAUGE | JACKET 10 POS | COLOR LABEL
POS | COLOR LABEL 1
1 2 | wHT 48-10 ENG DEST LT 18AWG | GXL | C02-J4(28)
2 30 WHT 48-11 SYS DEST 18AWG | GXL | C02-J4(29)
3 4
4 | BLK 0-13 18AWG | GXL (02-J4(31) :
4 | BLK 0-13-1 18AWG | GXL 6D333-12(6) 6
5| WHT 4837LOWFUEL | 18AWG | GXL 02-J4(13)
6
sw92
LIFTSW
GD333-13 CONN| WIRE WIRE GAUGE | maEr] o
CONN | WIRE WIRE GAUGE | JACKE 10 POS | COLOR LABEL
POS | COLOR LABEL T 1 | WHT 23-1LIFTUP 18AWG | GXL | C02-J4(23)
1 | WHT | 49-14CRIBBINGLT | 18AWG | GXL 02-J4(1) IR 2114 18AWG | GXL | SwW91Q2)
2 2 | 215 18AWG | GXL | SW93(2)
3 3| WHT 24-1LIFTDN 18AWG | GXL | C02-J4(33)
4 4
5 5
6 | WHT | 49-130VERLOADLT | 18AWG | GXL 02-J4(14) 6
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1 | WHT 8-2TWR OUT 18AWG | GXL | C02-J4(22) 1 | WHT 21-1 SWG RHT 18AWG | GXL | C02-J4(35)
2 | Ve 2113 18AWG | GXL | SW90() 2 | Ve 2101 18AWG | GXL | SWSs(2)
2 | e 2114 18AWG | GXL | SW92(2) 2 | e 2112 18AWG | GXL | SW90(2)
3| WHT 7-2TWRIN 18AWG | GXL | C02-J4(11) 3| WHT 22-1SWGLFT 18AWG | GXL- | C02-J4(34)
4 4
5 5
6 6
1 | WHT 5-2TWR UP 18AWG | GXL | C02-J4(10)

2 | Ve 2-112 18AWG | GXL | SW89(2)

2 | e 2113 18AWG | GXL | SW91(2)

3| WHT 6-2TWRDN 18AWG | GXL | C02-J4(21)

4

5

6
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A BLK CLUTCH 18AWG | GXL X387(2) 1 YEL CH#1T0 H-BRIDGE 18AWG | GXL MS385-1(A)
B RED CLUTCH 18AWG | GXL X387(3) 2 GRN CH#1T0 H-BRIDGE 18AWG | GXL MS385-1(B)

1 BLK 047 18AWG | GXL X387(4) @

A YEL CH#1T0 H-BRIDGE 18AWG | GXL X386(1) O®

B GRN CH#1T0 H-BRIDGE 18AWG | GXL X386(2) (J

X387(1)

1 2-14-19 FC242(19)

2 BLK CLUTCH 18AWG | GXL X389(A)

3 RED CLUTCH 18AWG | GXL X389(B)

4 BLK 047 18AWG | GXL X388(1)
3121770
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Figure 7-69. Turntable Harness - Sheet 1 of 2
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SECTION 7 - BASIC ELECTRICAL INFORMATION & ELECTRICAL SCHEMATICS

X432 $109
HARNESS BREAK
CONNI Bt IR GAUGE | JACKET | TO
CONN| WIRE WIRE POS | COLOR LABEL
GAUGE | JACKET | TO
POS | COLOR LABEL T 2-1421-1 12AWG | GXL | X83B(12)
A | RED a 16AWG | GKL | X144B(4) T 214212 12AWG | GXL | X83B(10)
B | YH aand 12AW6 | GHL ) S109(2) 2 | v 21421 120G | GXL | X432(8)
C | v 2-14-14 18AWG | GXL | X144B(6)
D | VEL 21422 120W6 | GXL | C02-J8(2)
E | BLK 0-14-4 12AW6 | GXL | C02-J8(1) NS227
F | BLK 0-14-2 18AWG | GXL | X144B(5) PLAT DIODE
G | BLK 0-14-3 10AW6 | GXL | $12902) c::su c\glllzzk KLREEL GAUGE | acker | To
Ho| Ve 21411 18AWG | GXL | $458(2)
J | B 0-147 18AWG | GXL | X336(15) 1] VR 2121 18AWG | GXL | ST2(1)
L | YEL 21420 18AW6 | GXL | S163(Q2)
M | BLK 0-14-6 18WG | 6XL | S1622)
N | GRN CH#1T0 MS385 18AWG | GXL | MS132(9) 5160
CONN | WIRE WIRE
P | VEL CH#1 TO MS385 18AW6 | GXL | MS132(12)
pas MoLo LABEL GAUGE | JACKET | TO
R | VEL 21417 18MWG | 6XL | SN337(2)
1 | RED 13 18AWG | GXL | X432(K)
s | e CH#1 TOTILT SNSR 18AWG | GXL | MS132(2)
2 | RED 131 18AWG | GXL | X159(1)
T | GRN CH#1 TOTILT SNSR 18AWG | GXL | MS132(5)
2 | RED 132 18AWG | GXL | X158(8)
U | YEL 212 18AWG | 6XL | ST2(2)
v
M
; $129
CONN | WIRE WIRE
205, | CoLoR LABEL GAUGE | JACKET | TO
1 | B 0-14-3-1 120WG | GXL | X83B(16)
MS331-1
10 CAN TEE 1 | B 0-14-3-2 12AWG | GXL | X83B(18)
CONN | WIRE WIRE S D 2 | BIK 0-14-3 10AWG | GXL | X432(6)
POS | COLOR LABEL
A|YEL CH#2T0 IMG CNTRL 18AWG | GXL | X338(2)
B | GRN CH#2T0 IMG CNTRL 18AWG | GXL | X338(1) 5162
C | BK 0-50 18AWG | GXL | C02-112(5) CONN | WIRE WIRE
POS | COLOR LABEL i
1 | B 0-14-6-1 18AWG6 | GXL | X15902)
TEED 1 | B 0-14-6-2 18AWG | GXL | X158(A)
DOS 2 | BIK 0-14-6 18AWG | GXL | X432(M)
CONN| WIRE WIRE
pos. | CoLOR LABEL GAUGE | JACKET | TO
1 | WHT 49-17 DRV ORNT 18WWG | GXL | C02-J7(35) $163
2 | v 21417 18AWG | GXL | X432R) CONN| WIRE WIRE
pos. | CoLoR LABEL GAUGE | JACKET | TO
1 | YR 2-14-5-1 18AWG | GXL | X15903)
1 | VR 21452 18AWG | GXL | X158(H)
2 | v 2-14-20 18AWG | GXL | X4320)
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5458
CONN | WIRE WIRE
POS | COLOR LABEL GAUGE | JACKET T0
1 YEL 2-14-141 18AWG GXL | X336(14)
1 YEL 2-14-1-2 18AWG GXL | X336(12)
2 YEL 2-14-1 18AWG GXL X432(H)
S112
CONN | WIRE WIRE
PoS | COLOR LABEL GAUGE | JACKET T0
1 YEL 2-12-1 18AWG GXL | MS227(1)
1 YEL 2-12-2 18AWG GXL | MS228(1)
2 YEL 2-12 18AWG GXL X432(U)
Ms228
GND DIODE
CONN | WIRE WIRE
POS | COLOR LABEL GAUGE | JACKET T0
1 YEL 2-12-2 18AWG GXL s12(1)
2 YEL 2-12-2 18AWG GXL | X144B(2)
X159
UNIVERSAL TELE
CONN | WIRE WIRE
Pos | COLOR LABEL GAUGE | JACKET T0
1 RED 1-3-1 18AWG GXL $160(2)
2 BLK 0-14-6-1 18AWG GXL $162(1)
3 YEL 2-14-5-1 18AWG GXL $163(1)
4 YEL 55-7 PLAT STAT SEL 18AWG GXL | X144B(12)

7-104

X144B
TO GND CNTRL
CONN | WIRE
POS | COLOR WIRE LABEL GAUGE | JACKET T0

1 YEL 2-13 18AWG GXL X83B(5)
2 YEL 2-12-2 18AWG GXL | MS228(2)
3 YEL 2-12-3 18AWG GXL | C02-73)
4 RED 1-1 16AWG GXL X432(A)
5 BLK 0-14-2 18AWG GXL X432(F)
6 YEL 2-14-14 18AWG GXL X432(C)
7 GRN CH#1TO DISPLAY 18AWG GXL | MS132(8)
8 YEL CH#1TO DISPLAY 18AWG GXL | MS132(11)
9 WHT 49-16 MSSO 18AWG GXL | C02-J12(8)
10

n

12 YEL 55-7 PLAT STAT SEL 18AWG GXL X159(4)

MS132
CAN BUSS CH1
CONN | WIRE WIRE
POS | COLOR LABEL GAUGE | JACKET 10
1 YEL CH#1T0J7-13 18AWG GXL | C02-J7(13)
2 YEL CH#1 TOTILT SNSR 18AWG GXL X432(5)
3 YEL CH#1T0 JLG DIAG 18AWG GXL X158(C)
4 GRN CH#1T0J7-24 18AWG GXL | C02-J7(24)
5 GRN CH#1 TOTILT SNSR 18AWG GXL X432(T)
6 GRN CH#1T0 JLG DIAG 18AWG GXL X158(D)
7 GRN CH#1TO PLATFORM 18AWG | GXL X83B(2)
8 GRN CH#1TO DISPLAY 18AWG GXL | X144B(7)
9 GRN CH#1T0 MS385 18AWG GXL X432(N)
10 YEL CH#1T0 PLATFORM 18AWG | GXL X83B(3)
n YEL CH#1T0 DISPLAY 18AWG GXL | X144B(8)
12 YEL CH#1T0 MS385 18AWG GXL X432(P)
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X158 s113
JLG DIAGNOSTIC
CONN | WIRE WIRE GAUGE | JACKET | TO
CONN | WIRE WIRE POS | COLOR LABEL
GAUGE | JACKET | TO
POS | COLOR LABEL 1 Ve 2-12-1 18AWG | GXL | MS227()
A | B 0-14-6-2 18AWG | GXL | s162(1) 1] v 2-12-11 18AWG | GXL | X83B(4)
B | ReD 13-2 18AWG | GHL | 516002 2 | v 21212 18AWG | GXL | CO27(1)
C | Ve CH#1T0 JLG DIAG 18AWG | GXL | MS1320) 3 | Ve 31213 186 | G | 07)
D | GRN CH#1T0 JLG DIAG 18AWG | GXL | MS132(6)
E
F 02-J8
G UGM POWER PLUG
Ho| VEL 2-14-5-2 18AWG | 6XL | S163(1) CONN | WIRE WIRE
: S | 1) GAUGE | JACKET | TO
1 | BLK 0-14-4 12AWG | GXL | X432()
2 [ 21422 12AW6 | GXL | X4320D)
X838 3
BOOM CABLE 4
CONN | WIRE WIRE
POS | COLOR LABEL GAUGE | JACKET| 10
1 0212
2 | GRN CH#1T0 PLATFORM 18AWG | GXL | MS132(7) BLACK
3w CHi#1T0 PLATFORM 18AWG | GXL | MS132(10) C(ONN | WIRE WIRE GAUGE | JACKET
4 | YEL 2-12-1-1 18AWG | GXL | S113(1) POS | COLoR LABEL 10
50 vEL 213 18AWG | GXL | X144B(1) 1
6 | WHT 49-15 FOOT SW 18AWG | GXL | C02-J7(15) 2
; 3] v CH#2TOTERMINATOR | 18AWG | GXL | X338(4)
5 4 | GRN (H#2TOTERMINATOR | 18AWG | GXL | X338(3)
9 | B 0-57 18AWG | GXL | C02-J7(10) 5 | BLK 0-50 18AWG | GXL Mffg’;'
0 | VEL 2-14-212 12AW6 | GXL | S109(1) P
M | WHT 49-11 GND MODE 18AWG | GXL | C02-J7(14) :
12 ] Vi 2-14-21-1 12AW6 | GXL | S109(1
W 8§ | WHT 49-16 MSSO 18AWG | GXL | X144B(9)
13
14
» X338
16 | BLK 0-14-3-1 12AWG | GXL | S129(1) CAN ISOLATER
7 CONN | WIRE WIRE JACKE
GAUGE 10
18 | BLK 0-14-3-2 12AWG | 6XL | S129(1) POS | COLOR LABEL T
19 1 | GRN CH#2TO IMG CNTRL 18AWG | GXL |MS331-1(B)
2| Ve CH#2TO IMG CNTRL 18AWG | GXL | MS331-1(A)
3| GRN (H#2TOTERMINATOR | 18AWG | GXL | C02-J12(4)
4 | e (H#2TOTERMINATOR | 18AWG | GXL | C02J1203)
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X335 €02-17
T0 BOOM SNSR BLACK
CONN | WIRE WIRE CONN | WIRE WIRE
pel enen T, GAUGE | JACKET | TO e [ oL GAUGE | JACKET | TO
1T | whr 49-33ELEVCUTBKSW | 18AWG | GXL | C02-J7(11) 1 YEL 2-12-1-2 18AWG | GXL | ST13(2)
2 2 | YR 21213 18AWG | GXL | ST13(2)
3 3 YEL 2123 18AWG | GXL | X144B(3)
4 4 | WHT 49-28 CAP ANG SW 18AWG | GXL | X335(10)
5 5
6 | WHT 49-32 ELEV SW SUP 18AWG | GXL | C02-)7(29) 6
7 | WHT 49-31CAP LNTH SUP 18AWG | GXL | C02-)7(26) 7 | WHT 49-30 CAP LNTH SW 18AWG | GXL | X335(8)
8 | WHT 49-30 CAP LNTH SW 18AWG | GXL | C02-J7(7) 8
9 | WHT 49-29 CAP ANG SUP 18AWG | GXL | C02-)7(16) 9
10 | WHT 49-28 CAP ANG SW 18AWG | GXL | C02-J7(4) 10 | BLK 0-57 18AWG | GXL | X83B(9)
n | wH 49-33ELEVCUTBKSW | 18AWG | GXL | X335(1)
12 12
13 1B | YE CH#1T0J7-13 18AWG | GXL | MS132(1)
14 14 | WHT 49-11 GND MODE 18AWG | GXL | X83B(11)
15 15 | WHT 49-15 FOOT SW 18AWG | GXL | X83B(6)
16 | WHT 49-29 CAP ANG SUP 18AWG | GXL | X335(9)
17 | WHT | 49-40CANTERMJUMPER | 18AWG | GXL | €02-)7(6)
X336 18
TOTWR BOOM SNSR 19 | BLK 0-42 18AWG | GXL | X336(4)
(::s" c‘glﬁ L"XLREEL GAUGE |JACKET | T 20
2| WHT 49-34TWRTELEPROX | 18AWG | GXL | X336(6)
! BL 0-42-1 18AWG | GXL ) ¥336W) 2 | WHT 49-36 TWR LFT PROX 18AWG | GXL | X336(3)
2 | WHT 49-37TWRLIFTPROX | 18AWG | GXL [C02-J7(34) 5 VI 119 TG |G | OG0
3| WHT 49-36 TWRLFTPROX | 18AWG | GXL [C02-J7(22) TR G024 WG | oL SR
4 | BLK 0-42 18AWG- | GXL | C02-J7(19) %
5 | WHT | 49-35TWRTELEPROX | 18AWG | GXL |C02-17(33) TR 1931 CAP INTHSUP e | e | s
6 | WHT | 49-34TWRTELEPROX | 18AWG | GXL |C02-J7(21) 2
! 28
8 29 | WHT 49-32 ELEV SW SUP 18AWG | GXL | X335(6)
? 30
10 Y
1 3
2| 214112 18AWG | GHL | S4s8(D 33 | WHT 49-35 TWR TELE PROX 18AWG | GXL | X336(5)
B 34 | WHT 49-37 TWR LIFT PROX 18AWG | GXL | X336(2)
Ll L aasil 1AWG | GXL | SASE(D 35 | WHT 49-17 DRV ORNT 18AWG | GXL | SN337(1)
15 | BLK 0-14-7 18AWG | GXL | X4320)
7-106 3121770



SECTION 7 - BASIC ELECTRICAL INFORMATION & ELECTRICAL SCHEMATICS

Figure 7-71. Turntable Fuse Panel Harness - Sheet 1 of 3
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SECTION 7 - BASIC ELECTRICAL INFORMATION & ELECTRICAL SCHEMATICS

FQ242 MS385-2

12 FUSE BUSS CAN TEE
CONN | WIRE WIRE CONN | WIRE WIRE
pos. | coLoR LABEL GAUGE | JACKET T0 pos | coLoR LABEL GAUGE | JACKET T0
1] Ve 2-14-1 10AWG | GXL X219(4) A | YEL CH#1 TO HEC 18AWG | GXL X237(5)
2 | v 2-142 10AWG | GXL X219(5) B | GAN CH#1 TO HEC 18AWG | GXL X237(6)
3| v 2-14-4 12AWG | GXL X219(7) C
4 | YR 2-145 12AWG | GXL X219(8)
5| YR 2-147 12AWG | GXL X219Q2)
6 | YEL 2-14-8 12AWG | GXL X21903) NS3853
7 | v 2-149 10AWG | GXL X219(6) CAN TEE
8 | YEL 2-143 16AWG | GXL X222(4) CONN | WIRE WIRE GAUGE | JACKET
9 | VEL 2-146 18AWG | GXL X2223) POS | COLOR LABEL T0
0 VR XVRT] 18WG | e X319(1) A | OYEL CHA#T TOMS385 18AWG | GXL X4328(P)
TV XVRTS ARG X220 B | GAN CH#1 TOMS385 18AWG | GXL X432B(N)
12| YEL 2-14-11 18AWG | GXL X432B(H) C
13| YEL 2-14-12 18AWG | GXL X237(1)
1| YEL 2-14-14 18AWG | GXL X4328(C) -
15 | YEL 2-14-13 18AWG | GXL X237(4) TOHEC
16 | YEL 2-14-16 18AWG | GXL X334(1) IR WIRE
17 | YEL 2-14-17 18AWG | GXL X432B(R) Pos | COLOR LABEL GAUGE | JACKET T0
18 1| YEL 2-14-12 18AWG | GXL | FC242(13)
19 2 | B 0-14-5 18AWG | GXL X127(1)
20 | YEL 2-14-20 18AWG | GXL X4328(L) 3
21| Ve 240 120W6 | GRL "\ “X4328(B) 4 v 21413 18AWG | GXL | FQ42(15)
R 2140 12000, '@ | X4328(D) 5 vEL CH#1TO HEC 18AWG | GXL | MS385-2(A)
3 6 | GRN CHA#TTO HEC 18AWG | GXL | MS385-2(B)
24
25
2
27 | RED 1-3 18AWG | GXL X4328(K)
28 | RED 1-1 16AWG | GXL X4328(A)
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X219 X432B
TO ENG HARN HARNESS BREAK
CONN | WIRE WIRE JACKE CONN | WIRE WIRE JACKE
POS | COLOR LABEL GRUGE | ™ 10 POS | COLOR LABEL GRUGE | 10
1 | WHT | 49-270ILCOOLFAN | 12AWG | GXL WH244(2) A | RED 11 16AWG | GXL FC242(28)
2 | Ve 2-14-7 12AW6 | GXL FC242(5) B | VEL 2-14-21 12AWG | GXL FCQ242(21)
30 VR 2-14-8 12AWG | GXL FC242(6) C | v 2-14-14 18AWG | GXL FC242(14)
T 2-14-1 10AWG | GXL FC242(1) D | VEL 2-14-22 12AWG | GXL FC242(22)
50 VEL 2-14-2 10AWG | GXL FC242(2) E | BLK 0-14-4 12AWG | GXL X124(1)
6 | VEL 2-14-9 10AWG | GXL FC242(7) F | BLK 0-14-2 18AWG | GXL X126(1)
7 | VL 2-14-4 12AWG | GXL FC24203) G | BLK 0-14-3 10AWG | GXL X125(1)
8 | VEL 2-14-5 12AW6 | GXL FC242(4) Ho| VEL 2-14-11 18AWG | GXL FC242(12)
9 J | BIK 0-14-7 18AWG | GXL X165(1)
K | RED 13 18AWG | GXL FC242(27)
L | YEL 2-14-20 18AWG | GXL FC242(20)
X222 M | BLK 0-14-6 18AWG | GXL X161(1)
e, - [EENGHARY e N | GRN CH#1TO MS385 18AWG | GXL Ms385-3(B)
g e LABEL GAUGE | T0 P | VEL CH#1TO MS385 18AWG | GXL MS385-3(A)
1 | WHT | 49-210ILCOOLFAN | 18AWG | GXL ¥319(2) R P 18AWG | GXL Faadn)
BRI ETET TR Fni s | ve CH#ITOTILTSNSR | 18AWG | GXL X334(3)
e Tire TR ) T | GRN CH#ITOTILTSNSR | 18AWG | GXL X334(4)
4 | YEL 2-143 16AWG | GXL FC242(8) v X 18AWG | GxL RLTI{)
; v
; w
X
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1 YEL 2-12 18AWG | GXL X432B(V) 1 BLK 0-14-3 10AWG | GXL X432B(G)
2 BLK 0-14-1 18AWG | GXL X123(1)

2-14-16 FC242(16)
BLK 0-40 18AWG | GXL X340(1)

X432B(M)

YEL CH#1TO TILT SNSR 18AWG | GXL X432B(S)
GRN CH#1TOTILT SNSR 18AWG | GXL X432B(T)

Bl w| N =

X432B(J)

RL111(2)

X432B(F)
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1 BLK 0-40 18AWG | GXL X334(2) 1 BLK 0-40-1 12AWG | GXL X248(1)
2 WHT 49-27 0IL COOL FAN 12AWG | GXL X219(1)

1 BLK 0-14-5 18AWG | GXL X237(2)

2-14-10 FC242(10)
2 | WHT | 49-21 0|Lc00LF5N\\18AWG GXL X222(1)
&
1 BLK 0-40-1 12AWG | GXL WH244(1) \9
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HV174

Figure 7-74. Main Valve Harness - Sheet 1 of 2

1001223260-F
MAE36650F
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HV174- REAR STR RHT VLV HV181 TWR LIFT DN VLV
CONN | WIRE WIRE CONN | WIRE WIRE
pos. | COLOR LABEL GAUGE | JACKET |  TO pos. | COLOR LABEL GAUGE | JACKET |  TO
1 | WHT | 26-3REARSTRRHTVLV | 18AWG | GXL | C02-J2(9) 1 | WHT 6-3 TWR DN VLV 18AWG | GXL | C02-2(32)
2 | BIK 0-23-3 18AWG | GXL | MS189(3) 2 | B 0-24-2 18AWG | GXL | MS190(6)
HV172 FRNT STR RHT VLV 5462
CONN | WIRE WIRE CONN| WIRE WIRE
pos. | COLOR LABEL GAUGE | JACKET |  TO pos. | COLOR LABEL GAUGE | JACKET |  TO
1 | WHT | 26-TFRNTSTRRHTVLV | 18AWG | GXL | C02-J2(8) T 2-16 18AWG | GXL | C02-3(7)
2 | BIK 0-23-1 18AWG | GXL | MS189(5) 2 | Ve 2-16-1 18AWG | GXL | X216(2)
2 | Ve 2162 18AWG | GXL | X461(1)
HV180 SWG LFT VLV
CONN | WIRE WIRE GAUGE HV168 TWR TELE IN VLV
POS | COLOR LABEL JACKET | TO CONN | WIRE WIRE
1 | WHT 22-2SWG LFT VIV 18AWG | GXL | C02-2034) POS | COLOR LABEL GAUGE | JACKET| 10
2 | WHT 60-1-1 SWING RTN 18AWG | GXL | S187(2) 1| WHT 7-3TWRIN VLV 18AWG | GXL | C02-120)
2 | BIK 0-24-3 18AWG | GXL | MS190(5)
HV183- MAIN LIFT DN VLV
CONN | WIRE WIRE GAUGE | moEr| e HV175 REAR STR LFT VLV
1 | WHT 24-2LIFTDN VLV 18AWG | GKL | C02-2(22) POS | COLOR LABEL GAUGE | JACKET| 0
2 | WHT | 60-2-TMAINLIFTRIN | 18AWG | GXL. | S188(2) 1 | WHT | 26-4REARSTRLFTVIV | 18AWG | GXL | C02-12020)
2 | BIK 0-23-4 18AWG | GXL | MS189(2)
HV176 STR DUMP
CONN | WIRE WIRE GUGE | aEr] To HV166 SWG RHT VLV
POS | COLOR LABEL CONN | WIRE WIRE
1 | WHT 3-4STRDUMP VIV 18AWG | GXL | C02-J2(1) POS | COLOR LABEL GAUGE | JACKET| 10
2 | B 0-23-5 18AWG | GXL | MS189(1) 1 | WHT 21-2 SWG RHT VLV 18AWG | GXL | C02-J2(35)
2 | WHT 60-1-2 SWGRTN 18AWG | GXL | S187(2)
HV170 MAIN TELE IN VLV
CONN | WIRE WIRE HV173 FRNT STR LFT VLV
POS | COLOR LABEL GAUGE |JACKET | T0
CONN| - WIRE WIRE GAUGE | JACKET |  TO
1 | WHT 9-3TELEINVLY 18AWG | GXL | C02-J2(4) POS | COLOR LABEL
2 | BIK 0-24-5 18AWG | GXL | MS190(3) 1 | WHT | 26-2FRNTSTRLFTVIV | 18AWG | GXL | C02-12(19)
2 | BIK 0-23-2 18AWG | GXL | MS189(4)
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HV169 MAIN LIFT UP VLV HV177 FLOW CNTRL VLV
CONN | WIRE WIRE CONN | WIREC
POS | COLOR LABEL GRUGE | JACKET 10 POS | OLOR WIRELABEL GAUGE | JACKET T0
1 WHT 23-2LIFT UP VLV 18AWG | GXL | C02-2(11) 1 WHT 3-3 FLOW CNTRL VLV 18AWG | GXL | €02-)2(31)
2 WHT 60-2-2 MAIN LIFTRTN 18AWG | GXL $188(2) 2 WHT 60-3 FLOW CNTRLRTN 18AWG | GXL (02-J3(6)
HV184- MAIN TELE OUT VLV AH186 ALARM
CONN | WIRE WIRE CONN | WIRE WIRE
POS | COLOR LABEL GAUGE | JACKET T0 POS | COLOR LABEL GAUGE | JACKET T0
1 WHT 10-3 TELEOUT VLV 18AWG | GXL | (02-)2(16) A WHT 49-18 ALARM/HORN 18AWG | GXL | (€02-)227)
2 BLK 0-24-6 18AWG | GXL MS190(2) B
C BLK 0-22 18AWG | GXL | (02-)2(14)
HV167 TWR LIFT UP VLV
CONN | WIRE WIRE GAUGE | JACKET 10 X469 CRIBBING TERMINAL
POS | COLOR LABEL CONN | WIRE WIRE
1 WHT 5-3 TWRUP VLV 18AWG | GXL | (€02-)2(33) POS | COLOR LABEL GAUGE | JACKET 10
2 BLK 0-24-1 18AWG | GXL MS190(7) 1 WHT 52-75 CRIBBING 18AWG | GXL 02-J3(9)
X461 UP RIGHT TILT SENSOR X216
CONN | WIRE WIRE CONN | WIRE WIRE
POS | COLOR LABEL GAUGE | JACKET T0 POS | COLOR LABEL GAUGE | JACKET T0
1 YEL 2-16-2 18AWG | GXL $462(2) 1 WHT 60-4 DRIVERTN 18AWG | GXL €02-J3(1)
2 WHT 49-40 UP RIGHT TILT 18AWG | GXL (02-3(8) 2 YEL 2-16-1 18AWG | GXL $462(2)
3 BLK 0-57 18AWG | GXL €02-13(3) 3 WHT 60-5 THROTTLERTN 18AWG | GXL (02-3(2)
4 WHT 55-9H&T LT SIG 18AWG | GXL | C02-)2(26)
HV182 TWR TELE OUT VLV
CONN | WIRE WIRE GAUGE | JACKET 10 5188
1 WHT 8-3TWROUT VLV 18AWG | GXL | C02-12(15) POS | COLOR LABEL GAUGE | JACKET 10
2 BLK 0-24-4 18AWG | GXL MS190(4) 1 WHT 60-2 MAIN LIFTRTN 18AWG | GXL | C02-J3(14)

2 WHT 60-2-1 MAIN LIFT RTN 18AWG | GXL HV183(2)
2 WHT 60-2-2 MAIN LIFT RTN 18AWG | GXL HV169(2)

HV171 MAIN DUMP VLV
CONN | WIRE WIRE
POS | COLOR LABEL GAUGE | JACKET T0
1 WHT 3-2 MAIN DUMP VLV 18AWG | GXL | €02-)2(13)
2 BLK 0-24-7 18AWG | GXL MS190(1)
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5187 €02-12 GRAY
CONN | WIRE WIRE CONN| WIRE WIRE
POS | COLOR LABEL GRUGE | JACKET | 49 POS | COLOR LABEL GAUGE | JACKET | 10
1 WHT 60-1 SWGRTN 18AWG | GXL | CO2-3(d) 1 | WHT | 3-4STROUMPVLY | 18AWG | GXL | HV176()
2 | WHT | GO--ISWINGRIN | 18AWG | GXL | HVI80Q) 2
2 | WHT 6012 SWGRTN 18AWG | GXL | HVI66(2) 3| WHT 73TWRINVLY 18AWG | GXL | HVIes(1)
4 | WHT 93 TELEINVLV 18AWG | GXL | HVITO(1)
5
SN185 FUEL SNSR 6 | BLK 0-21 18AWG | GXL | SN185(2)
c:gs" c‘g'l';i L‘x:lkii GAUGE | JACKET|  TO U
8 | WHT | 26-1FRNTSTRRHTVLV | 18AWG | GXL | HVI7Z2()
1 | WHT 48-30 FUEL SNSR 18AWG | GXL | C02-1225) 9 | WHT | 26-3REARSTRRHTVLV | 18AWG | GXL | HVI74()
2 | B 021 18AWG | GXL | C02-12(6) 0
| WHT B2 LFTUP VLY 18AWG | GXL | HVI69(T)
2
3 | WHT | 32MANDUMPVIV | 18AWG | GXL | HVITI(T)
| B 02 18AWG | GXL | AH186(0)
15 | WHT 83TWROUTVIV | 18AWG | GXL | HVIS2(1)
6 | WHT | 103TELEQUTVIV | 18AWG | GXL | HVIS4(l)
7 | BIK 024 T6AWG | GXL | MS190(8)
18

19 | WHT 26-2 FRNT STRLFT VLV 18AWG | GXL HV173(1)
20 | WHT 26-4 REARSTRLFT VLV 18AWG | GXL HV175(1)

21
22 | WHT 24-2 LIFTDN VLV 18AWG | GXL HV183(1)
23
24
25 | WHT 48-30 FUEL SNSR 18AWG | GXL SN185(1)
26 | WHT 55-9H&T LT SIG 18AWG | GXL X216(4)

27 | WHT 49-18 ALARM/HORN 18AWG | GXL AH186(A)
28 | WHT 49-50 MSSO CONFIG 18AWG | GXL | C€02-J3(11)

29

30 BLK 0-23 16AWG | GXL MS189(6)
31 WHT 3-3 FLOW CNTRL VLV 18AWG | GXL HV177(1)
32 | WHT 6-3TWRDN VLV 18AWG | GXL HV181(1)
33 WHT 5-3TWRUP VLV 18AWG | GXL HV167(1)
34 | WHT 22-2SWG LFTVLV 18AWG | GXL HV180(1)
35 | WHT 21-2SWG RHT VLV 18AWG | GXL HV166(1)
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MS189 GND BUSS 2 €02-J3 BLACK
CONN | WIREC CONN| WIRE WIRE
POS | OLOR WIRELABEL GAUGE | JACKET | TO POS | COLOR LABEL GAUGE | JACKET | 10
1 | B 0-23-5 18AWG | GXL | HVI76(2) 1 | WHT 60-4 DRIVERTN 18AWG | GXL | X216(1)
2 | B 0-23-4 18AWG | 6XL | HVI75(2) 2 | WHT 60-STHROTILERTN | 18AWG | GXL | X216(3)
3| BLK 0-233 18AWG | GXL | HVI74(2) 3| BLK 0-57 18AWG | GXL | X4610)
4 | BLK 0-23-2 18AWG | GXL | HVI73(Q2) 4 | WHT 60-1 SWG RTN 18AWG | GXL | S187(1)
5 | BLK 0-23-1 18AWG | 6XL | HVI72Q2) 5
6 | BLK 0-23 16AWG | GXL | C02-230) 6 | WHT | G6O-3FLOWCNTRLRIN | 18AWG | &XL | HVI77(2)
7| Ve 216 18AWG | GXL | S462(1)
§ | WHT | 4940UPRIGHTTIT | 18AWG | GXL | X46102)
MS190 GND BUSS 1 9 | WHT 52-75 CRIBBING 18AWG | GXL X469(1)
c:;«su cv;l':’i L‘x:;: GAUGE | JACKET | TO 10
M | WHT | 49-50MSSOCONFIG | 18AWG | GXL | C02-J2(28)
1 | B 0-24-7 18AWG | GXL | HVI71Q2) -
2 | B 0-24-6 18AWG | GXL | HVI84(2) 3
3 | B 0-245 18AWG | GXL | HVI70Q) 14 | WHT | 602MAINLFTRIN | 18AWG | GXL | S188(1)
4 | BLK 0-24-4 18AWG | GXL | HV182(2)
5 | BLK 0-24-3 18AWG | GXL | HV168(2)
6 | BLK 0-24-2 18AWG | GXL | HV181(Q2)
7 | B 0-24-1 18AWG | GXL | HVI67(2)
8 | BLK 0-24 16AWG | GXL | C02-217)
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WH243 $235
CONN | WIRE WIRE CONN | WIRE WIRE
bos | coLoR LABEL GAUGE | JACKET | TO bos | CoLoR LABEL GAUGE | JACKET |  TO
1 | BIK 0-14-8-1 12AWG | GXL | X246(1) 1 | BIK 0-14-5 18WWG | GXL | X237B()
2 | WHT 49-25 IMG FAN 12AWG | GXL | X2309 2 | BKK 0-14-5-1 18WG | GXL | (03-1Q2)
2 | B 0-14-52 18WG | GXL | X233(4)
X455B-TOHYBRIDHARN
CONN | WIRE WIRE €03-1
POS | COLOR LABEL K e - H.E.CONTROLLER
1 | VEL 2-14-13 18AWG | GXL | X237B(4) CONN | WIRE WIRE cauGe | JACKE 10
2 | BK 0-14-8-2 18AWG | GXL | X246(1) POS | COLOR LABEL T
3| whr 49-57DC/DCCONT | 18AWG | GXL | (C03-1(8) R el 18AWG | GXL SB4Q)
2 | BIK 0-14-5-1 18AWG | GXL $235(2)
3
X237B 4
TO TURN TABLE 5
(I?(:ISN c‘g'l';i L"XLREEL GAUGE | JACKET |  TO 6
7| WHT 49-20 IMG FAN 18AWG | GXL X230(A)
T 21412 18AWG | GXL | s34 8 | WHT | 4957DUDCCONT | 18AWG | GXL X455B(3)
2 | BIK 0-14-5 18WG | GXL | s235(1) )
3 10 | WHT 49-23ENG FAN 18AWG | GXL X2300)
4 | Y 21413 18AWG | GXL | X455B(1) -
51 VR CH#1 0 HEC CONT 18WG | GXL | €03-209) -
6 | GRN CH#1 0 HEC CONT 18AWG | GXL | C03-12(10)
X230
TO ENGINE
CONN | WIRE WIRE
bos | CoLoR LABEL GAUGE | JACKET |  TO
A | OWHT 49-20 IMG FAN 18WG | GXL | C03-107)
B
C
D | WHT 49-23ENG FAN 18WWG | GXL | C031(10)
E | WHT 49-25 IMG FAN 120WWG | GXL | WH243(2)
X246
CONN | WIRE WIRE
pos | CoLOR LABEL GAUGE | JACKET |  TO
1 | BIK 0-14-8-1 12AWG | 6XL | WH243(1)
1 | BIK 0-14-82 18AWG | GXL | X455B(2)
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€03-2
H.E.CONTROLLER

CONN | WIRE WIRE JACKE

POS | COLOR LABEL GAUGE | ¢ 10
1

2

3

4

5

6

7

8

9 | YEL | CH#ITOHECCONT | 18AWG | GXL X2378(5)
10 | GRN | CH#ITOHECCONT | 18AWG | GXL X2378(6)
| WHT 477X 18AWG | GXL X2330)
12| WHT 4-8RX 18AWG | GXL X330

X233
HEC PROG CONN

CONN | WIRE WIRE JACKE

POS | COLOR LABEL GAUGE | 'y 10
1Y 2-14-12-2 18AWG | GXL 5234(2)
2 | WHT 4-8RX 18AWG | GXL €03-12(12)
3| WHT 477X 18AWG | GXL €03-J2(11)
4 | BIK 0-14-5-2 18AWG | GXL $235(2)

7-124

$234
CONN | WIRE WIRE JACKE
POS | COLOR LABEL GRUGE T 10
1 YEL 2-14-12 18AWG | GXL X237B(1)
2 YEL 2-14-12-1 18AWG | GXL €03-J1(1)
2 YEL 2-14-12-2 18AWG | GXL X233(1)
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PLUG
’/i/ CONNECTOR

Figure 7-77. Engine Harness - Sheet 1 of 2

1001222050-F
MAE37390F
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X2168
Eucmim . TO MAIN VLV HARN
CONN | WIRE WIRE caveE | ACKE 0 CI?:S" c‘g'lﬁ m‘:l GAUGE JA?(E 10
POS | COLOR LABEL T
A | WHT | 60-4DRVERTN | 18AWG | GXL |  X216B(1) 1| WHT | GO-4DRIVERTN | 18AWG | GHL |  X463()
B | WHT 25-2 DRVREV 18AWG | GXL | C02-J1(6) 2 | " 2161 18AWG | ™ X463(R)
v T S P R R e 3| WHT | 6O5THROTILERTN | 18AWG | GXL X463(N)
i 35 T R B CNTFT] 4 | WHT | S5OHGTLTSIG | 18AWG | GXL |  FC229(37)
E | BLK 0-18 18AWG | GXL | C02N1(5)
F | WHT 25-4 PRK BRK 18AWG | GXL | C02N(3)
EC192
6 TOMAIN VALVE
H
) Pos cowon|  um | SeE|TT| o
K 1 | WHT | 4824FULPMP | 16AWG | GXL FQ2290)
L 2 | BIK 0-27 16AWG | GXL X463(0)
M
N | WHT | G6O-STHROTTLERTN | 18AWG | GXL |  X2168(3)
0 | BIK 027 16AWG | GXL EC1920) X470
P | WHT 4813 THRACT 18AWG | GXL | C021(1) H&TLT
Q | WHT 48-16 ALTEXC 18AWG | GXL | C021032) c::sN (‘g:.l(‘)ER L"XLREEL GAUGE | JACKET T0
R | VEL 2161 18WG | T | X216B()
1 | WHT | SS-IOHEAD&TAIL | 16AWG | GXL | FC229(38)
S | WHT | 48-21ENGSPDSNSR | 18AWG | TXL |  C02-J(16)
T | BIK 0-16 18AWG | XL | 02-11(4)
u X133
V| WHT 48-20 0IL PRS 18AWG | GXL | C02J1(15) ANALYZER
W | WHT 48-19 TEMP SNSR 18AWG | GXL 02-)1(14) CONN | WIRE WIRE JACKE
X | BIK 019 18AWG | GXL | C021@) POS | COLOR LABEL GAUGE | R
1| WHT 4495VPWR | 18AWG | GXL |  C02-J108)
2 | WHT 45RX 18AW6 | GXL | C02J1029)
X464 3| WHT 467X 18AWG | GXL | C02130)
ENG/TURN B 4 | BIK 015 18AWG | GXL | C021Q1)
CONN | WIRE WIRE JACKE
POS | COLOR LABEL GAUGE | ™ 10
1| WHT 4926ENGFAN | 10AWG | GXL |  FC199(12)
2
3| WHT 48-23 GLOW 10AWG | GXL FC19902)
4| WHT 48-22 START 10AW6 | T | FQ29014)
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€021 5206

NATURAL TO TURN TABLE
CONN | WIRE WIRE JACKE CONN | WIRE WIRE
POS | COLOR LABEL GRUGE | 10 POS | COLOR LABEL GRUGE | JACKET 10
1 | WHT 48-13THRACT 18AWG | GXL X463(P) 1 | BLK 0-26-1 18AWG | GXL FC229(10)
2 | WHT 43-14 FULRLY 18AWG | GXL FC229(1) 1 | B 0-26-2 18AWG | GXL FC229(22)
3| whT 25-1DRV FWD 18AWG | GXL X463(C) 2 | BIK 0-26 18AWG | GXL | C02-N(17)
4 | BLK 0-16 18AWG | TXL X463(T)
5 | BLK 0-18 18AWG | GXL X463(E)
6 | WHT 25-2 DRVREV 18AWG | GXL X463(B) 5236
; TO TURN TABLE

CONN | WIRE WIRE
8 | BLK 0-19 18AWG | GXL X463(X) s | e GAUGE | JACKET T0
| Bk 0-25 18AWG | XL S2042) 1 | BIK 0-30-1 18AWG | GXL FC229(12)
10 1 | BLK 0-30-2 18AWG | GXL FC229(24)
M | WHT 48-17 STRTRLY 18AWG | GXL FC229(13) BT n e ol Q)
12| WHT 48-18GLOWRLY | 18AWG | GXL FC199(5)
13
14 | WHT | 48-19TEMPSNSR | 18AWG | GXL X463(W) S,
15 | WHT 48-20 0IL PRS 18AWG | GXL X463(V) NN T WikE WIRE
16 | WHT | 48-21ENGSPDSNSR | 18AWG | TXL X463(5) POS | COLOR LABEL GAUGE | JACKET T0
17 | BIK 0-26 18AWG | GXL 5206(2) 1 .| BLK 0-25-1 18AWG | GXL FC199(6)
18 | BLK 0-28 18AWG | GXL X220(C) 1 | BLK 0-25-2 18AWG | GXL FC199(1)
19 | BLK 0-30 16AWG | GXL 5236(2) 1 | BLK 0-303 18AWG | GXL FC199(11)
20 | WHT 25-325PD 18AWG | GXL X463(D) 2 | BIK 0-25 18AWG | GXL 02-11(9)
21
2 | WHT 48-24 GEN 18AWG | GXL X220(8)
B | WHT 25-4 PRK BRK 18AWG | GXL X463(F) X2308
CONN | WIRE WIRE

Z_‘ 205 | CoLoR LABEL GAUGE | JACKET T0
% A | WHT 49-20 IMG FAN 18AWG | GXL FC22903)
7 | Bl 0-17 18AWG | GXL FC229(46) B
28 | WHT 4-49.5VPWR 18AWG | GXL X133(1) C
% T Wi TSR TTTARET X1330) D | WHT 49-23ENG FAN 18AWG | GXL FC199(15)
0 1w "0, AR X1330) E | WHT 49-25 IMG FAN 12AWG | GXL FC229(4)
31 | BIK 0-15 18AWG | GXL X133(4)
32 | WHT 48-16 ALTEXC 18AWG | GXL X463(Q)
33
34
35
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X2228 FC199
TO TURN TABLE HARN MINI RELAY BOX
CONN | WIRE WIRE CONN | WIRE WIRE
POS | COLOR LABEL GAUGE | JACKET T0 POS | COLOR LABEL GAUGE | JACKET T0
1 WHT 49-210IL COOL FAN 18AWG | GXL FC229(15) 1 BLK 0-25-2 18AWG | GXL S204(1)
2 YEL 2-14-15 14AWG | GXL FC229(45) 2 WHT 48-23 GLOW 10AWG | GXL X464(3)
3 YEL 2-14-6 18AWG | GXL X220(A) 3
4 YEL 2-14-3 16AWG | GXL FC229(9) 4 YEL 2-14-2 10AWG | GXL X219B(5)
5 5 WHT 48-18 GLOW RLY 18AWG | GXL €02-)1(12)
6 6 BLK 0-25-1 18AWG | GXL S204(1)
7
8
X219B 9
TO TURN TABLE HARN 0
CONN | WIRE WIRE
POS | COLOR LABEL GAUGE | JACKET T0 n BLK 0-30-3 18AWG | GXL S204(1)
1 WHT 49-270ILCOOLFAN 12AWG | GXL FC229(16) 12| W 45-26 ENG FAN 10MWG | XL Xaedl)
2 YEL 2-14-7 12AWG | GXL FC229(1) B
3 ViL 7108 TRNET F2903) 14 YEL 2-149 10AWG | GXL X219B(6)
7 ViL VR 0G| T F229021) 15| WHT 49-23 ENG FAN 18AWG | GXL X230B(D)
5 YEL 2-14-2 10AWG | GXL FC199(4)
6 YEL 2-14-9 10AWG | GXL FC199(14)
7
8
9
X220
TO H.E.CONTROLLER
CONN | WIRE WIRE
POS | COLOR LABEL GAUGE | JACKET TO0
A YEL 2-14-6 18AWG | GXL X222B(3)
B WHT 48-24 GEN 18AWG | GXL 02-)1(22)
C BLK 0-28 18AWG | GXL 02-)1(18)
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FC229
MICRO RELAY BOX

CONN| WIRE WIRE

Sl Wi GAUGE | JACKET 10
1 | WHT 48-14FULRLY 18AWG | GXL | C02-1(2)
2 | WHT 48-24FUL PMP 16AWG | GXL EC192(1)
3| WHT 49-20 IMG FAN 18AWG | GXL |  X230B(A)
4 | WHT 49-25 MG FAN 12AWG | GXL X230B(E)
6

8

9 | YL 2-143 16AWG | GXL |  X222B(4)
10 | BLK 0-26-1 18AWG | GXL 5206(1)
nolovE 2-14-7 12AWG | GXL | X219B(2)
12 | BLK 0-30-1 18AWG | GXL $236(1)
13 | WHT 48-17 STRTRLY 18AWG | GXL | CO2-)(T1)
14 | WHT 48-22 START 10AWG | TXL X464(4)
15 | WHT 49-210ILCOOLFAN | 18AWG | GXL X222B(1)
16 | WHT 49-270ILCOOLFAN | 12AWG | GXL |  X219B(1)
18

20

N | YL 2-14-1 10AWG | TXL X219B(4)
2 | BLK 0-26-2 18AWG | GXL 5206(1)
B | YL 2-14-8 12AWG | GXL | X219B(3)
2% | BLK 0-30-2 18AWG | GXL $236(1)
25

26

27

28

30

32

33

34

35

36

37 | WHT 55-9 H&T LT SIG 18AWG | GXL X216B(4)
38 | WHT 55-10 HEAD&TAIL 16AWG | GXL X470(1)
39

40

0

4

45 | YEL 2-14-15 T4AWG | GXL X222B(2)
46 | BLK 0-17 18AWG | GXL | C02-J1(27)
47

48
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Figure 7-79. Engine Tray Harness - Sheet 1 of 2

1001230605-D
MAE37090D
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X223
PROP FUEL RACK ACT

T Whs

ENG FAN

SN215
ENG SPD SNSR

EC193
GLOW PLUGS X

-

HV325
DRV FWD

HV211
2SPD VLV

HV210
/ PRK BRK VLV

X465
ENG/TURN A

X466
M ENG/TURN B

X247

X327

EC194
ALTERNATOR \

B—

S214

nKHVS%

DRV REV

EC195

SW196
OIL PRS SNSR \ /STRT soL

SN197
[COOL TEMP SNSR
tx
1001230605-D
MAE37080D
Figure 7-80. Engine Tray Harness - Sheet 2 of 2
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0-14-9

10AWG

GXL

X247(1)

1 WHT

48-20 0IL PRS

18AWG

GXL

X465(V)

49-26 ENG FAN

10AWG

GXL

X466(1)

O\
2-16-1 2 WHT 48-1\ 18AWG | GXL X465(Q)
2 WHT 48-21 ENG SPD SNSR 18AWG | TXL X465(S) 3 " \
3 BLK 0-16 18AWG | TXL X465(T)

60-5 THROTTLERTN

1 WHT

6@\

48-19 TEMP SNSR

18AWG

GXL

X465(W)

0-19

18AWG

GXL

X465(X)

48-13 THRACT

WH245(1)

25-1DRVFWD

18AWG

GXL

X465(C)

60-4-1DRIVERTN

18AWG

GXL

S214(1)

25-2DRVREV

1 WHT

48-23GLOW

10AWG

GXL

X466(3)

3121770

60-4-2DRIVERTN

18AWG

GXL

S214(1)
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HV211 X465
2SPDVLV ENG/TURN A
CONN | WIRE WIRE CONN | WIRE WIRE
0 | oL GAUGE | JACKET | TO = | o GAUGE | JACKET | TO
1 WHT 25-32PD 18AWG | GXL | X465(D) A | WHT 60-4 DRIVE RTN 18AWG | GXL | S214Q)
2 BLK 0-18 18AWG | GXL | X465(F) B | WHT 25-2 DRV REV 18AWG | GXL | HV326(1)
2 BLK 0-18-1 18AWG | GXL | HV210Q) C | WhT 25-1DRV FWD 18AWG | GXL | HV325(1)
D | WHT 25-325PD 18AWG | GXL | Hv21(1)
E BLK 0-18 18AWG | GXL | HV211(2)
HV210 Fol WHT 25-4 PRK BRK 18AWG | GXL | Hv210(1)
PRK BRK VLV C
CONN | WIRE WIRE
o | e T GAUGE | JACKET | TO H
1 WHT 25-4 PRK BRK 18AWG | GXL | X465(F) i
2 BLK 0-18-1 18AWG | GXL | HV211(2) .
M
£C195 N | WHT 60-5 THROTTLE RTN 18AWG | GXL | Xx223(1)
STRT SOL 0 BLK 0-27 16AWG | GXL | X327(1)
CONN | WIRE WIRE P | WHT 48-13 THRACT 18AWG | GXL | X223(2)
GAUGE | JACKET | TO
POS | COLOR LABEL Q | WHT 48-16 ALT EXC 18AWG | GXL | EC194(2)
1 WHT 48-22 START 10AWG GXL X466(4) R YEL 2-16-1 18AWG GXL SN215(1)
S | WHT 48-21ENG SPD SNSR 18AWG | GXL | SN215()
T BLK 0-16 18AWG | GXL | SN215(3)
$214 U
CONN | WIRE WIRE
V| WHT 48-20 OILPRS 18AWG | GXL | SW196(1
e e oL GAUGE | JACKET | -TO (1)
W | WHT 48-19 TEMP SNSR 18AWG | GXL | SN197(1)
1 | WHT 60-4-1DRIVERTN 18AWG | GXL | HV325(2)
X BLK 0-19 18AWG | GXL | SN197(2)
1| WHT 60-4-2DRIVERTN 18AWG | GXL. | HV326(2)
2 | WHT 60-4DRIVERTN 18AWG | GXL | Xd465(A)
X466
ENG/TURN B
CONN | WIRE WIRE
o | Tl GAUGE | JACKET | TO
1 WHT 49-26 ENG FAN 10AWG | GXL | WH245(2)
2
3| WHT 48-23 GLOW 10AWG | GXL | EC193(1)
4 | wHT 48-22 START 10AWG | GXL | EC195(1)
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TO CAN TEE

MS331-3
CAN TEE

MS331-2

1001225994-F
MAE37070F

3121770

Figure 7-81. Hybrid Harness - Sheet 1 of 3
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¢/
5

FC457-
84V ENABLE FUSE

RL515-87

FC456-2

84V MINI-TACTOR
84V DCTO DC FUSE CONNECTTO AT
847 MINVTACTOR
FC457-1 T
o 84V ENABLE FUSE CONNECRRQAZ
DC/DC CNVTER
X542

'Q(D

54
9 DISCONNECT SW

FC456-1
84V DC TO DC FUSE
RL272-87

84V MINI-TACTOR
CONNECT TO A2

RL515-86
(+) EN CONTACTOR
CONNECTTO X1

RL272-30

SW269-
84V POS

RL272-8
(-) EN CONTACTOR
CONNECT TO X2

84V MINI-TACTOR
CONNECTTO A1

RL272-86
(+) EN CONTACTOR
CONNECT TO X1

ﬁ% RL515-85

\CO&A
IMG CNTRL BLACK
X314

> TO CHARGER
ﬁ (- EN'CONTACTOR
\ CONNECT TO X2
CO6-B
IMG CNTRL BLUE
RL269 LEFT STUD
X544
RL269 RIGHT STUD
X346
TO RSLVER/CNVTER
1001225994-F
MAE37050F
Figure 7-82. Hybrid Harness - Sheet 2 of 3
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0-36 84V GND

12AWG

GXL 07-103)

ORG

84-1

16AWG

GXL

FC457-2(1)

0-46

16AWG

GXL X344(A)

ORG

84-5

12AWG

GXL

FC456-1(1)

RL272-30(1)

1 WHT

84-3-2 MAIN CONT

18AWG

GXL X542(3)

3121770

1 0-46 C06-A(15)
2
3| WHT 84-22 SPD PULSE 18AWG | GXL | C06-A18)
4 | WHT 84-18IMGSPDSIN | 18AWG | GXL | (C06-B(7)
5| WHT 84-16IMGSPDCOS | 18AWG | GXL | C06-B(14)
6 | WHT 84-19SPD VFB 18AWG | XL | C06-B(3)
7| WHT 417IMGSPDPWR | 18AWG | GXL | (068
“ 8 8 06-B(8) ORG 84-1 16AWG | GXL | SW269-3(1)
9 | WHT 84-20 SPD CHRG 18AWG | GXL | C06-A19)
10 | BLK 0-39-3 18AWG | GXL 5345(3?6
N
n %)
12 | WHT 84-21IMG TEMP 18AWG | GXL AD3)

RL272-87(1)

ORG

84-5

12AWG

GXL

SW269-3(1)

1 0-3512VGND X305(1)
2 YEL 2-15 10AWG | GXL X516(1)

3 BLK 0-36 84V GND 12AWG | GXL X329(1)

4 ORG 84-5DCTODCPWR 12AWG | GXL | RL515-87(1)
5
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1 1
2 2 | WHT | S4TIHALFSTACKV | 18AWG | GXL | 343(D)
3| WHT 84-3-2MAINCONT | 18AWG | GXL | X543(1) 3| WHT 84-19SPDV FB 18AWG | GXL | X346(6)
4 | WHT 84-3 MAIN CONT 18AWG | GXL | C06-A(16) 4
5
6
7| WHT 84-18IMGSPDSIN | 18AWG | GXL | X346(4)
8§ | WHT | 8417IMGSPDPWR | 18AWG | GXL | X346(7)
9
1 | ORG 84-5DCTODCPWR | 12AWG | GXL | RL515-30(1) :?
12
13
14 | WHT 84-16IMGSPDCOS | 18AWG | GXL |  X346(5)
15 | BIK 0-39 18AWG | XL | $345(2)
16 | WHT 84-15BTEMP 1 18AWG | GXL | X344(8)
1 ORG 84-5DCTODCPWR 12AWG | GXL | (C07-1(4) 17 | WHT 84-14 B TEMP 2 18AWG | GXL X344(C)
18 | WHT 84-13BTEMP 3 18AWG | GXL | X343(A)
19 | WHT 84-12BTEMP 4 18AWG | GXL | X343(8)
2
21
2
1 | ORG 84-5DCTODCPWR | 12AWG | GXL | FC456-2(1) 3

1 | WHT 49-57 DC/DC CONT 18AWG | GXL | X45503) 1| BK 0-14-8-2 18AWG | GKL | X455(2)
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1 YEL 2-14-13 18AWG GXL X455(1) 1 ORG 84-1 18AWG GXL | RL272-30(1)
2
3
4
5
6 WHT 82-2 CHRG INTLK 18AWG | GXL X314(2)
1 ORG 84-1 18AWG | GXL (06-A(1) !
1 ORG 84-1-2 18AWG | GXL X544(1) :
10
n
12
13 | WHT 82-1 CHRG INTLK 18AWG | GXL X314(1)
14
1 WHT 82-1CHRG INTLK 18AWG | GXL (06-A(13) 15 BLK 0-46 18AWG | GXL X346(1)
2 WHT 82-2 CHRG INTLK 18AWG | GXL C06-A(6) 16 | WHT 84-3 MAIN CONT 18AWG | GXL X542(4)
17
18 | WHT 84-22 SPD PULSE 18AWG | GXL X346(3)
19 | WHT 84-20 SPD CHRG 18AWG | GXL X346(9)
20 | GRN (H#2T0IMG 18AWG | GXL | MS331-3(B)
21 YEL CH#2T0 IMG 18AWG | GXL | MS331-3(A)
1 0RG 84-1 16AWG | GXL | FCa57-1(1) 22 BLK 0-50 18AWG | GXL | MS331-3(0)
23 | WHT 84-21IMG TEMP 18AWG | GXL X346(12)
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£J0 £393Ys - ssauteH pUqAH *€8-£ 3inb1y

Eebda
JILNYD OL
C-LEESN
mwmmu

1001225994-F
MAE37060F

NYVH D3H O._.\\

SSPX

X0g AY3LLvVE OL

ﬂ‘\vvmx

AaNS >d/2d

mOmxf/M

ATl uo\uo\@
915X

u—/xom AY3Llvg OL
EvEX

3121770
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A 84-13 B TEMP 3 18AWG (06-8(18) 1 | BLK 0-35 12V GND 10AWG | GXL | C07-1(1)

B | WHT 84-12BTEMP 4 18AWG | GXL | C06-B(19) 1 | BLK 0-35-112V GND 18AWG | GXL | RL515-85(1)

C

D | WHT 84-TTHALFSTACKV | 18AWG | GXL | (06-8(2)

E

F | B 0-39-2 18AWG | GXL | S345(1)

G

H

1B 045 16AWG | GXL | X344() A RE€ X329(1)
B | WHT 84-15BTEMP 1 18AWG | GXL | C06-B(16)
C | WHT 84-14B TEMP 2 18AWG | GXL | C06-B(17)
D
£
F | BLK 0-39-1 18AWG | GXL | S345(1)
G | GRN CH#2T0SO0C 18AWG | GXL | MS331-2(8)

T YH 215 T0AWG | GXL | (07-12) Ho| VEL CH#2T050C 18AWG | GXL | MS331-2(A)
J | BIK 0-45 16AWG | GXL | X343()

CH#2T050C

18AWG

X344(H)

GRN

CH#2T050C

18AWG

GXL

X344(G)

CH#2T0 IMG 18AWG (06-A(21)
GRN CH#2T0 IMG 18AWG | GXL | (06-A(20)
C BLK 0-50 18AWG | GXL | (C06-A(22)
3121770

1 X344(F)
1 BLK 0-39-2 18AWG | GXL X343(F)
2 BLK 0-39 18AWG | GXL | (06-B(15)
2 BLK 0-39-3 18AWG | GXL X346(10)

1 YEL 2-14-13 18AWG | GXL | RL272-86(1)
2 BLK 0-14-8-2 18AWG | GXL | RL272-85(1)
3 WHT 49-57 DC/DCCONT 18AWG | GXL | RL515-86(1)

BLK

0-35-112VGND

18AWG

GXL

X305(1)
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\CNA

|
TEMP B

Figure 7-84. Battery Converter Harness

5

IMG

1001222369-B
MAE380108
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IMG
(NA

(::SN cvélllt‘)ik WIRELABEL GAUGE |JACKET |  TO CONN | WIRE WIRELABEL
A | BLU SIN+,52 22AWG | CABLE |  CNA(9) POS | COLOR GAUGE | JACKET | TO
5 1 vio SIN-S4 200G | CABLE | CNAQD) 1| Vo SIN-,54 22AWG | CABLE |  IMG(B)
C | B THERM 22AWG | CABLE NC 2
D | BWN THERM 22AWG | CABLE NC 3
E | YEL (05+51 22AWG | CABLE | CNA(12) 4 | GRN (05-53 22AWG | CABLE | IMG(F)
F | GRN (05-53 22AWG | CABLE |  CNA(4) 5
G | GRY THERM 22AWG | CABLE | TEMPB(1) 6
H | WHT THERM 22AWG | CABLE | TEMPB(2) 7
J | re REF-+R1 20AWG | CABLE | CNA(16) 8 | ORN REF,R2 22ANG | CABLE |  IMG(K)
K T ORN REF-R2 MG | CABLE | CNAG®) 9 | B SIN+,52 2AWG | CABLE |  IMG(A)
] 10
m 1
m 12| VEL 05+,51 2AWG | CABLE |  IMG(P)
b 13
R 14
S 15
T 16 | RED REF-+R1 2AWG | CABLE |  IMG()
U
v

TEMPB
CONN | WIRE
POS | COLOR WIRELABEL GAUGE |JACKET |  TO
1 | GRY THERM 22AWG | CABLE |  IMG(G)
2 | WHT THERM 22AWG | CABLE |  IMG(H)
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This Page Left Blank Intentionally
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Figure 7-85. Battery Charger Harness - Sheet 1 of 2

1001222052-D
MAE38000D
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0-37 12AWG €05-4(1) 1 ORG 84-6 12AWG | GXL FG341(1)
1 BLK 0-33-1 18AWG | GXL (05-8(8) 1 ORG 84-7 12AWG | GXL F(342(1)

0-33 18AWG (04-8(8) 1 ORG 84-6 SW269-4(1)
1 BLK 0-38 12AWG | GXL 04-4(1) 2 ORG 84-6 12AWG | GXL (05-4(2)

1 WHT 81-1TEMPSEN 16AWG | GXL (04-4(3)

1 WHT 81-2TEMPRTN 16AWG | GXL (04-4(4)

84-7 12AWG SW269-4(1)
2 ORG 84-7 12AWG | GXL (04-4(2)

82-1CHRGINTLK 18AWG (05-8(2)
2 WHT 82-2CHRGINTLK 18AWG | GXL | C04-8(2)

3121770

1 BLK 0-38 12AWG | GXL X279(1)
2 ORG 84-7 12AWG | GXL F(342(2)
3 WHT 81-1TEMPSEN 16AWG | GXL | X344(D)(1)
4 WHT 81-2TEMPRTN 16AWG | GXL | X344(E)(T)

1

2 WHT 82-1CHRGINTLK 18AWG | GXL X314B(1)
3 WHT 80-6REDLED 18AWG | GXL LB278(4)
4 WHT 80-4YELLED 18AWG | GXL LB278(2)
5 BLK 0-32 18AWG | GXL LB278(1)
6 WHT 80-2GRNLED 18AWG | GXL LB278(3)
7

8 BLK 0-33-1 18AWG | GXL X290(1)
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(04-8-DELTAQ

CONN | WIRE

POS | COLOR WIRELABEL GAUGE | JACKET TO
1
2 WHT 82-2CHRGINTLK 18AWG | GXL X314B(2)
3 WHT 80-5REDLED 18AWG | GXL LB277(4)
4 WHT 80-3YELLED 18AWG | GXL LB277(2)
5 BLK 0-31 18AWG | GXL LB277(1)
6 WHT 80-1GRNLED 18AWG | GXL LB277(3)
7
8 BLK 0-33 18AWG | GXL X279(1)

(05-4-CHARGEROUTPUT
CONN| WIRE

POS | COLOR WIRELABEL GAUGE | JACKET |  TO
1 | BIK 0-37 12AW6 | GXL | X290(1)
2 | ORG 84-6 12006 | GXL | FG4()
3

4

LB277-PRIMARYCHARGERLED

CONN| WIRE

POS | COLOR WIRELABEL GAUGE | JACKET |  TO
1 | BLK 031 18AWG | GXL | (04-8(5)
2| WHT 80-3YELLED 18AWG | GXL | C04-8(4)
3| WHT 80-1GRNLED 18AWG | GXL | (04-8(6)
4| WHT 80-5REDLED 18AWG | GXL | (04-8(3)
7-148
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SECTION 7 - BASIC ELECTRICAL INFORMATION & ELECTRICAL SCHEMATICS

B X346B
CONN | WIRE
CONN | WIRE WIRELABEL
bos | coLon WIRELABEL cavel | ekl 1o POS | COLOR GAUGE | JACKET | TO
1 | BRN 84-17IMGSPDPWR | 18AWG | CABLE | X346B(7) 1| BK 0-46 18AWG | CABLE | TEMPA(2)
BLU/ 2
2 bk 0-44 18AWG | CABLE | X346B(10) 3 | RED 84-225PDPULSE 18AWG | CABLE |  CNC(4)
3 4 | BW 84-18IMGSPDSIN 18AWG | CABLE | ONC(1)
2 5 | ORN 84-16IMGSPDCOS 18AWG | CABLE | ONC(5)
5 6 | VEL 84-19SPDVFB 18AWG | CABLE | ONC(2)
6 7 | BRN 84-17IMGSPDPWR 18AWG | CABLE | CNB(1)
8
RED/
9 84-205PDCHRG 18AWG | CABLE |  CNC(8)
TEMPA BLK
CONN | WIRE 0 | B 0-44 18AWG | CABLE | CNB()
POS | COLOR LG GAUGE | JACKET | T0 BLK
BLK/ 1
1 84-21IMGTEMP 18AWG | CABLE | X346B(12) 6
12 84-21IMGTEMP 18AWG | CABLE | TEMPA(T)
2 | OBK 0-46 18AWG | CABLE | X346B(1) RED
NC
CONN | WIRE
POS | COLOR MIBELABEL GAUGE | JACKET | TO
1 | BW 84-18IMGSPDSIN 18AWG | CABLE |- X346B(4)
RG] 84-19SPDVFB 18AWG | CABLE | X346B(6)
3
4 | RO 84-225PDPULSE 18AWG | CABLE | X346B(3)
5 | ORN 84-16IMGSPDCOS 18AWG | CABLE | X346B(5)
6
7
RED/
8 84-20SPDCHRG 18AWG | CABLE | X346B(9)
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SECTION 7 - BASIC ELECTRICAL INFORMATION & ELECTRICAL SCHEMATICS

X355-SOCPWR X322B-SOCCONN
CONN | WIRE CONN | WIRE
POS | COLOR MIEELAREL GAUGE | JACKET TO POS | COLOR MIEELAREL GAUGE | JACKET TO
1 ORG 84-29S0CPWR 16AWG GXL X403(11) 1 ORG 84-2950CPWR 16AWG GXL X403(8)
2 BLK 0-46 16AWG GXL X403(7)
X371-84VEQ
CONN | WIRE X323B- SOC CAN BUS
POS | COLOR MIBELABEL GAUGE | JACKET TO
(G L L WIRELABEL
1 ORG 84-2884VOLT 12AWG GXL X460(2) POS | COLOR GAUGE | JACKET T0
A YEL CH#2T0S0C 18AWG | GXL X403(5)
B GRN CH#2T0S0C 18AWG | GXL X403(6)
SN309- C
CONN | WIRE
POS | COLOR LALEREL, GAUGE | JACKET TO
T e o Lo
— o SORN] P WIRELABEL
POS | COLOR GAUGE | JACKET TO
2
Sl L 3 WHT 81-1TEMPSEN 16AWG GXL SN287(2)
SORNI s WIRELABEL 4 WHT 81-2TEMPRTN 16AWG GXL SN287(1)
POS | COLOR GAUGE | JACKET TO
1 WHT 81-2TEMPRTN 16AWG GXL X403(4) > YEL (H#2T050C 18AWG ox 3238
2 WHT 81-1TEMPSEN 16AWG GXL X403(3) 6 GRN (H#2T0S0C 18AWG oxL X3138(B)
7 BLK 0-46 16AWG GXL X322B(2)
8 ORG 84-2950CPWR 16AWG GXL X322B(1)
X460-BOXDISCONNECT 9 WHT 84-15BTEMP1 18AWG | GXL SN309(1)
CONN | WIRE WIRELABEL 10 BLK 0-39-1-1 18AWG GXL SN309(2)
POS | COLOR GAUGE | JACKET TO n ORG 84-29S0CPWR 16AWG | GXL X355(1)
2 ORG 84-2884VOLT 12AWG | GXL X371(1) 12
X460B-BOXDISCONNECT
CONN | WIRE
POS | COLOR ELEEL GAUGE | JACKET TO
2 ORG 84-2884VOLT 12AWG GXL F(360-1(1)
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X403- BOX DISCONNECT X370-72VEQ
CONN | WIRE CONN | WIRE
POS | COLOR MIEELAREL GAUGE | JACKET| 10 POS | COLOR MIEELAREL GAUGE | JACKET T0
2 1 | ORG 84-2772V0LT 12AWG | GXL | FC359-1(1)
3| WHT 81-1TEMPSEN 16AWG| GXL | X344B(D)
4 | WHT 81-2TEMPRTN 16AWG| GXL | X344B(F)
5 YEL CH#2T0S0C 18AWG| GXL | Xx418(4) FC419-1-BTEMP1FUSE
6 | GRN CH#2T0S0C 18AWG| GXL | 41833
3) CONN | WIRE e
7 BLK 0-46 16AWG | GXL X344B(A) POS | COLOR GAUGE | JACKET TO
8 ORG 84-2950CPWR 16AWG | GXL | F(356-1(1) 1 | WHT 84-15BTEMP1 18AWG | GXL X403B(9)
9 | WHT 84-15BTEMP1 18AWG| GXL | FC419-1(1)
10 | BLK 0-39-1-1 18AWG| GXL | S313(1)
1 | OoRrG 84-2950CPWR 16AWG| GXL | FG356-2(1) FC359-1-72VSIGFUSE
12 CONN| WIRE
POS | COLOR WIRELARRG GAUGE | JACKET 10
1 | ORG 84-2772V0LT 12AWG GXL X370(1)
$313
CONN | WIRE
POS | COLOR MIEELAEE GAUGE | JACKET T0 FC420-2-BTEMP2FUSE
1 BLK 0-39-1-1 18AWG | GXL | X403B(10) c::sn c\Aoull(t)ER ] covc | maxer o
1 BLK 0-39-1-2 18AWG | GXL | SN31002)
> Bk 0391 18AWG | G | X344B() T | wHT 84-14BTEMP2 18AWG | GXL | X344B(Q)
X344B-BATTERYBOXMAIN F(356-1-SOCFUSE
CONN | WIRE CONN | WIRE
POS | COLOR WIRELABEL GAUGE | JACKET 10 POS | COLOR IAESAREL GAUGE | JACKET T0
A | BLK 0-46 16AW6 | GXL | X403B()) 1 | ORG 84-2950CPWR T6AWG | GXL | X403B(8)
B | WHT 84-15BTEMP1 18AWG | GXL | FC419-2(1)
C | wht 84-14BTEMP2 18AWG | GXL | FC420-2(1)
D | WHT 81-1TEMPSEN T6AWG | GXL | X403B(3) F(358-2-60V SIGFUSE
E | WHT 81-2TEMPRTN 16AWG | GXL | X403B(4) CI?:sN c‘f;lLl;ER WIRELABEL avee | noer | 10
F BLK 0-39-1 18AWG | GXL $313(2)
e CHRTTOROC e T e Xa15(1) 1 ORG 84-2660V0LT 12AWG GXL | X365(2)
H o[ YEL CH#2T050C 18AWG | GXL X418(2)
J BLK 0-45 16AWG | GXL X367(1)
F(358-1-60V SIGFUSE
CONN | WIRE
POS | COLOR WAL GAUGE JACKET 10
X418-CANTERMINATOR
ot e 1 | ORG 84-2660V0LT 12AWG GXL X369(1)
POS | COLOR IRESAREL GAUGE | JACKET 10
1 | GRN CH#2T0S0C 18AWG | GXL | X344B(G)
2 | YR CH#2T050C 18AWG | GXL | X344B(H)
3 | GRN CH#2T0S0C 18AWG | GXL | X403B(6)
4 | YR CH#2T050C 18AWG | GXL | X403B(5)
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1 ORG 84-2884V0LT 12AWG GXL X460B(2) 1 WHT 84-14BTEMP2 18AWG | GXL SN310(1)

1 BLK 0-45 16AWG | GXL | X344B() 84-2548VO0LT

1 WHT 84-15BTEMP1 18AWG | GXL X344B(B)

1 84-2548V0LT FG357-2(1)
84-277V0 2 | ORe 84-2660V0LT 200G | GXL | FGS8-2(1)
3| ORG 84-2772V001 12AWG | GXL | FG59-2(1)
4 | ORG 84-2884V0LT 12AWG | GKL | FG60-2(1)

X403B(11)

1 WHT 84-14BTEMP2 FC420-1(1)
2 BLK 0-39-1-2 18AWG | GXL S313(1)

O 84-2548VO0LT FC357-1(1)

1 ORG 84-2660VOLT 12AWG | GXL | FC358-1(1)

1 ORG 84-2884VO0LT 12AWG GXL X365(4)
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1001231686-B
MAE380708

Figure 7-90. Battery Stack Harness (LH) - Sheet 1 of 3
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FC424-1
HALF STACK FUSE

FC382-1
12V SIG FUSE

FC422-2
B TEMP 3 FUSE
FC383-1
24V SIG FUSE
FC383-2
24V SIG FUSE

FC423-1
/ B TEMP 4 FUSE

FC382-2
12V SIG FUSE

48V SIG FUSE

FC380-2
48V SIG FUSE

FC424-2
HALF STACKFUSE

FC381-2
36V SIG FUSE

EQUILIZER OUTPUT

FC380-1 ——— ¢

FC381-1
36V SIG FUSE

X37
EQUILIZER GROUND ;
3
X373

X354
(EQUILIZER REFERENCE

™ —Fca22-1
BTEMP 3 FUSE

FC423-2 . |
B TEMP 4 FUSE
4

i

X376
" 18VEQ
%rX?»SS
VOLTAGE SNSR
1001231686-B
MAE380508
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Figure 7-91. Battery Stack Harness (LH) - Sheet 2 of 3
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1 BLK 0-47 16AWG | GXL X4258(1) 1 ORG 84-3236VO0LT 12AWG GXL X373(3)

1 ORG 84-3012VO0LT 12AWG | GXL | FC382-2(1) 1 WHT 84-1THALFSTACKV 18AWG | GXL X353(1)
2 ORG 84-3124V0LT 12AWG | GXL | F383-2(1)
3 ORG 84-3236V0LT 12AWG | GXL | FC381-2(1)
4 ORG 84-3348VOLT 12AWG | GXL | FC380-2(1)

1 ORG 84-3348V0LT 12AWG | GXL X373(4)

1 BLK 0-45 16AWG | GXL X343B(J)

1 ORG 84-3348VOLT 12AWG GXL X376(1)

1 WHT 84-1THALFSTACKV 18AWG | GXL FC424-2(1)

1 ORG 84-3348VOLT 12AWG | GXL | FC380-1(1)

1 WHT 84-13BTEMP3 18AWG | GXL SN311(1)

1 ORG 84-3012vVOLT 12AWG | GXL X373(1)

1 WHT 84-12BTEMP4 18AWG | GXL SN312(1)

1 ORG 84-3012VO0LT 12AWG GXL X425B(2)

1 ORG 84-3236VOLT 12AWG | GXL X371(1)
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1 WHT 84-1THALFSTACKV 18AWG | GXL X343B(D) 1 | WHT 84-13BTEMP3 18AWG | GXL X343B(A)

84-3124V0LT X373(2) 1 WHT 84-12BTEMP4 18AWG | GXL X343B(B)

1 ORG 84-3124V0LT 12AWG GXL X378(1)
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1 ORG

84-3124V0LT

12AWG

GXL

FC383-1(1)

84-12BTEMP4

FC423-2(1)

BLK X343B(F)
BLK 0-39-2-1 18AWG | GXL SN311(2)
BLK 0-39-2-2 18AWG | GXL SN312(2)

0-39-2-2

18AWG

GXL

$352(2)

1 ORG

84-3236VOLT

12AWG

GXL

FC381-1(1)

84-13BTEMP3

18AWG

GXL

FC422-1(1)

0-39-2-1

18AWG

GXL

$352(2)

A WHT 84-13BTEMP3 18AWG | GXL | FC422-2(1)
B WHT 84-12BTEMP4 18AWG | GXL | FC423-1(1)
C

D WHT 84-1THALFSTACKV 18AWG | GXL | FC424-1(1)
E

F BLK 0-39-2 18AWG | GXL $352(1)
G

H

J BLK 0-45 16AWG | GXL X354(1)
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BLK 0-47 16AWG | GXL X374(1)
ORG 84-3012vVOLT 12AWG | GXL FC382-1(1)
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Figure 7-95. HRT Light Harness - Sheet 1 of 2
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LB473+ - LFT HEAD LT

LB472--LFTTAILLT

CONN | WIRE CONN | WIRE
POS | COLOR e GAUGE | JACKET 10 POS | COLOR LU GAUGE | JACKET 10
1 | WHT 16/2-1060341 16AWG | CABLE |  MS476(6) 1 | BLK 16/2-1060341 16AWG | CABLE | MS476(1)
LB473- - LFT HEAD LT LB474- - RHTTAIL LT
CONN | WIRE CONN | WIRE
POS | COLOR WIRELABEL GAUGE| JACKET | TO POS | COLOR HIBELAREL GAUGE | JACKET T0
1 BLK 16/2-1060341 16AWG | CABLE | MS476(2) 1 BLK 16/2-1060341 16AWG CABLE | MS476(11)
LB475- - RHT HEAD LT LB474+ - RHTTAIL LT
CONN | WIRE CONN | WIRE WIRELABEL
POS | COLOR WIRELABEL GAUGE | JACKET T0 POS | COLOR GAUGE | JACKET 10
1 | B 16/2-1060341 16AWG | CABLE | MS476(10) 1| WHT 16/2-1060341 16AWG | CABLE | MS476(9)
LB475+ - RHT HEAD LT LEROAL AT
CONN | WIRE
CONN | WIRE WIRELABEL
POS | COLOR WIRE LABEL GAUGE | JACKET |  T0 POS | COLOR GAUGE | JACKET 10
1| WHT 16/2-1060341 16AWG | CABLE | MS476(8) 1| B 16/2-1060341 16AWG | CABLE | LB472-(1)
2 | BIK 16/2-1060341 16AWG | CABLE | LB473-(1)
3
TR 4 | WHT 49-45H&TLT 16AWG | GXL X470B(1)
CONN | WIRE 5| WHT 16/2-1060341 16AWG | CABLE | LB472+(1)
POS | COLOR WIRE LABEL GAUGE | JACKET 10 6 | WHT 16/2-1060341 16AWG | CABLE | LB473+(1)
1 | B 0-00 16MWG | GXL | MS476(12) 7
8 | WHT 16/2-1060341 16AWG | CABLE | LB475+(1)
9 | WHT 16/2-1060341 16AWG | CABLE | LB474+(1)
YaZ0BETLIPWR 10 | BLK 16/2-1060341 16AWG | CABLE | LB475-(1)
n | BIK 16/2-1060341 16AWG | CABLE | LB474-(1)
COHN Rt WIRE LABEL
POS | COLOR GAUGE | JACKET 10 12 | BK 0-00 16AWG | 6XL X484(1)
1 | WHT 49-45H&TLT 16AWG | GXL MS476(4)
LB472+- LFTTAIL LT
CONN | WIRE
pos | coop| IRELABEL GAUGE | JACKET 10
1 | WHT 16/2-1060341 16AWG CABLE | MS476(5)
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1 12AWG 1 - SEENOTE3 LIGHTS(2)
1 16AWG LIGHTS(3 2 - SEENOTE3 18(2)
2 | YEL/RED - 12AWG | GXL 18(2)
2 SEENOTE3 1P396(2)
1 BLK - 12AWG | GXL J8_1(1)
1 BLK - 16AWG | GXL LIGHTS(1)
SEENOTE3 L|GHTS(4 2 | YEL/RED 3 12AWG | GXL J8_1(2)
2 - SEENOTE3 18_102 2 SEENOTE3 1P395(2)
2 SEENOTE3 1P395(1)
3 BLK - 16AWG | GXL J8_1(1)
4 SEENOTE3 1P396(1)
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X220B

TO ENG HARN

Figure 7-98. Generator Light Harness
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X391GENERATORBOX
CONN | WIRE
POS | COLOR WIRELABEL GAUGE | JACKET T0
A YEL 2-14-6 18AWG | GXL X220B(A)
B WHT 48-24GEN 18AWG | GXL X220B(B)
( BLK 0-28 18AWG | GXL X220B(C)
X2208
TOENGHARN
CONN | WIRE
POS | COLOR WIRELABEL GAUGE | JACKET TO
A YEL 2-14-6 18AWG | GXL X391(A)
B WHT 48-24GEN 18AWG | GXL X391(B)
C BLK 0-28 18AWG | GXL X391(0)
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SECTION 7 - BASIC ELECTRICAL INFORMATION & ELECTRICAL SCHEMATICS

X5B- INTERFACE $191
CONN | WIRE CONN | WIRE
POS | COLOR WIRELABEL GAUGE | JACKET 10 POS | COLOR WIRELABEL GAUGE | JACKET 10
T | WHT P2 18AWG | GXL | IPT14(1) T | WHT P5-1 18AWG | GXL RL503(85)
2 | WHT P6 18AWG | GXL |  X500(2) T | WHT P5-2 18AWG | GXL RL502(85)
3 2 | WHT P5 18AWG | GXL X500(4)
4 | WHT P1 18AWG | GXL | RLS503(87)
5 | WHT P3 18AWG | GXL | RL502(87)
6 X500 - PLATSENSOR
CONN | WIRE
POS | COLOR WIRELABEL GAUGE | JACKET 10
RL503-SKYGUARDRELAY#1 T | WHT P10 18AWG GXL IP114(2)
2 | WHT P6 18AWG GXL X5B(2)
CONN| WIRE WIRELABEL
POS | COLOR GAUGE | JACKET 10 3| WHT P4 18AWG GXL 5192(2)
30 | WHT P9-1 18AWG | GXL | IP114(1) 4 | WHT P5 18AWG GXL 5191(2)
85 | WHT P5-1 18AWG | GXL | S191(1)
86 | WHT P4-1 18AWG | GXL | S192(1)
87 | WHT P1 18AWG | GXL X5B(4) IP114
87A CONN | WIRE
POS | COLOR WIRELABEL GAUGE | JACKET 10
T | WHT P2 18AWG | GXL X5B(1)
RL502-SKYGUARDRELAY#2 T | WHT P9-1 18AWG | GXL | RL503(30)
N T | WHT P9-2 18AWG | GXL | RL502(30)
WIRE
N:O e WIRELABEL T | D 2 | WHT P10 18AWG | GXL | X500(1)
30 | WHT P9-2 18AWG | GXL IP114(1)
85 | WHT P5-2 18AWG | GXL 5191(1)
86 | WHT P4-2 18AWG | GXL $192(1)
87 | WHT P3 18AWG | GXL X5B(5)
87a
$192
CONN | WIRE
POS | COLOR WIRELABEL GAUGE | JACKET 10
T | WHT P4-1 18AWG | GXL | RL503(86)
T | WHT P4-2 18AWG | GXL | RL502(86)
2 | WHT P4 18AWG | GXL | X500(3)
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ZX336B PIN 15
TOM.T.B

X336B PIN 14
TOM.T.B

:

STROBE

i LB479

1001231263-A
MAE38160A

Figure 7-100. Strobe Harness
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LB479STROBE
CONN | WIRE
POS | COLOR WIRELABEL GAUGE | JACKET T0
1 WHT 16/2-1060341 16AWG | CABLE | X336BPIN14(1)
2 BLK 16/2-1060341 16AWG | CABLE |X336BPIN15(1)
X336BPIN14TOM.T.B
CONN | WIRE
POS | COLOR WIRELABEL GAUGE | JACKET T0
1 WHT 16/2-1060341 16AWG | CABLE | LB479(1)
X336BPIN15TOM.T.B
CONN | WIRE
POS | COLOR WIRELABEL GAUGE | JACKET T0
1 BLK 16/2-1060341 16AWG | CABLE | LB479(2)
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X545
ﬁ/TO SG HARN

M X547

Figure 7-101. Soft Touch Harness

N
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X546 X545
CONN | WIRE CONN | WIRE
POS | COLOR WIRELABEL GAUGE | JACKET TO POS | COLOR WIRELABEL GAUGE | JACKET TO
1 YEL 2-3-4 18AWG | GXL X547(6) 1 YEL 2-3-4-3 18AWG | GXL X547(3)
2 BLK 0-6-3 18AWG | GXL X545(2) 2 BLK 0-6-3 18AWG | GXL X546(2)
3 WHT 55-6-1 18AWG | GXL X545(3) 3 WHT 55-6-1 18AWG | GXL X546(3)
4 WHT 65-1 18AWG | GXL X545(4) 4 WHT 65-1 18AWG | GXL X546(4)
5 WHT 65-2 18AWG | GXL X545(5) 5 WHT 65-2 18AWG | GXL X546(5)
6 WHT 55-6 18AWG | GXL X545(6) 6 WHT 55-6 18AWG | GXL X546(6)
X547
CONN | WIRE
POS | COLOR WIRELABEL GAUGE | JACKET TO
1
2
3 YEL 2-3-4-3 18AWG | GXL X545(1)
4
5 YEL 2-3-4-2 18AWG | GXL X547(4)
6 YEL 2-3-4 18AWG | GXL X546(1)
7
8
9
10
n
12
13
14
15
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1 BLK SEENOTE4 16AWG | CABLE | S401(2) BLK - 16AWG | GXL | FLOOD_1(2)
2 WHT SEENOTE4 16AWG | CABLE | S402(2) BLK - 16AWG | GXL S401(1)

3 BLK - 16AWG | GXL | FLOOD_2(2)
4

YEL/RED - 16AWG | GXL | FLOOD_1(1)
1 | YEL/RED - 16AWG | GXL | SWITCH(2) YEL/RED . 16AWG | GXL | SWITCH(3)
2 WHT SEENOTE4 16AWG | CABLE | LIGHTS_1(2) YEL/RED -3 16AWG | GXL | FLOOD_2(1)

1 BLK

$399(1)

YEL/RED

S400(2)

SEENOTE4

16AWG

CABLE

LIGHTS_1(1)

BLK

16AWG

GXL

$399(2)

1 | YEL/RED

16AWG

GXL

S400(1)

2 BLK

16AWG

GXL

$399(1)

1
2 | YEL/RED - 16AWG | GXL $402(1)
3 | YEL/RED - 16AWG | GXL $400(1)
4
5
6
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7.20 ELECTRICAL SCHEMATICS
2 CONSOLE BOX

CONSOLE BOX ASSEMBLY
CONSOLE BOX HARNESS

3 PLATFORM VALVE
PLATFORM VALVE HARNESS

4 TURNTABLE

GROUND CONTROL HARNESS
H-BRIDGE/CLUTCH HARNESS
TURNTABLE HYBRID HARNESS
TURNTABLE-FUSE PANEL HARNESS

5 HYDRAULICS & ENGINE

MAIN VALVE H800 HARNESS
KUBOTA ENGINE HARNESS
HYBRID ENGINE TRAY HARNESS

6 HYBRID/ELECTRIC & IMG CONTROLLERS

H.E.CONTROLLER HARNESS
HYBRID 84V H800 HARNESS
BATTERY CHARGER HARNESS

7 RESOLVER/CONVERTER & IMG

RESOLVER CONVERTER HARNESS
RES/CONV TO IMG CONT CABLE
3-PHASE MOTOR CABLE (U)
3-PHASE MOTOR CABLE (V)
3-PHASE MOTOR CABLE (W)

IMG (U) TO BOX

IMG (V) TO BOX

IMG (W) TO BOX

8 BATTERY BOXES

BATTERY STACK RIGHT HARNESS
BATTERY STACK LEFT HARNESS
EQUALIZER LED (LEFT) CABLE
EQUALIZER LED (RIGHT) CABLE

9 OPTIONS

HEAD & TAIL LTS HARNESS

HYBRID STROBE CABLE
GENERATOR ENABLE HARNESS
SKYGUARD, GEN 2 PLAT INTERFACE

10 GENERATOR
Figure 7-103. Electrical Schematics - Sheet 1 of 19
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SECTION 7 - BASIC ELECTRICAL INFORMATION & ELECTRICAL SCHEMATICS

4 ] 5 6 | 7 | s
GRoUND L
P P P s I PRI @4’
2 <cis
% 7 7 7 7 7 72 T4 ’,
swine TWRLIFT TWRTELE uer TeLE 48 LT pLATLIL pLAT ROT 3 @ i
WARNING  DISTRESS  DISTRESS 4 o
9
5 & @& 16 G o H
e 2 % : A Ve
T T T T RIBBIN & = P & PLATFOR soom 3
T i ] i ] [ AR [ VY] L AR i AR i VIV ovemion  MALFUNCTION 3 @ @ <cie
Yyyls  Boeyyywls o yyywwlz o yywwwls  yyyyws  Eyyyyyl FYyyyyl Yy Yyl
3 5 s o
g g J44
5 o 3 5 o 3 FIE ERE ERE g B BLE
NERE FERE 1Bl g 2 e Y ENE =R 2o 5| ENE 9 ERE
B vE2 g M MERE N 237 1g24 d24 o ERERRR o z BEE
o S a2l b bl b bl b e bl Dol 25/ g RPEER ERERBE g gl EER
[ I E I E I E I
Y Yy 1 Y YYYY Yy 1 g Nav)
8 g 8 8
g E BLUE
233 18 4 Co2-J4 G
353 9 I = o UNRESTRICTED
EEE 2l g ¥§ e [P SYSTEM DESTRESS
23| LI E l2s ENGINE DESTRESS
g EE Ei p R BATTERY WARNING
E HT 42 14 PLATFRM OVRLOAD
o7 RESTRICTED
witso s creens T 10" CRBENG ENABLE
persssciowis T Glow pLug
z 15 BOOM MALFUNCTN
w3700 v i Cow OEL
= 51 GROUND
el o PATLED |6 PLATFORM LEFT
S R 16 PLATFORM RIGHT
R Erprwars s PLATFORM DOWN
W;:"?::J“‘;'n”: 17 PLATFORM UP
T 1518 0P £, RO
VT 10:2 TELE OUT 0 TELESCOPE OUT
TR 7 TELESCOPE IN
Kl Lroom F
les
WHT 6.2 TWR OUT B TOWER OUT
WHT 12 TWR IV 2 TOWER IN
MMT & 2TW O l1 TOWER DOWN
VT 52 TWR UP o TOWERUP
W 72-1 SWG LFT e SWING LEFT
T 211 SWG RAT s SWING RIG
LT 16 EMERG DESCENT
Kles IGNITION
WHT 468 ENG STRT [ ENGINE START
Kl
Kl
Ko
Kl
Kl
BLACK
CO2-J E
YELZI2D K]s GROUND MODE IGNITION
Kls
E—rreyEE— =
AT 4040 CANTERMJUMPER 1|17 120 OHM CAN TERM JUMPER
Kle
Klo
Kl
Kl
. Ko
X YeLzars [0 1GNITION <—
YELZ1S X [23 IGNITION
Kles
Kler
Kles
Kls
14 GND MODE FROM PLATEERfa!! SN MOpE
s 1o GROUND UPRIGHT TILT SENSOR
witassrootsw Sl FoOT SWITCH
YeLziza2 - YELZAZA EL2121.2 Kl 1eNiTion
YELELZ 121 s13 YEL212:4:3 K[> IGNITION D
~ T SRNCHATO24 1 (1o CAN LOW CHANNEL #1
(X7 XX YELCH #1013 [fi5 CAN HIGH CHANNEL #1
oy e CAPACITY ANGLE SWITCH
LT i CAP AND SUP l16 CAPACITY ANGLE SUPPLY
WHT 49-30 CAP LNTH SW. 7 CAPACITY LENGTH SWITCH
Ms3853 xa3p X4 WHT 4931 CAP LNTH SUP. l26 CAPACITY LENGTH SUPPLY
N YEL us3ss MHT 49-37 ELEV SWSUP 20 ELEVATION SWITCH SUPPLY
N GRY O Ms385. WHT 42-33 ELEV CUTBK SW 11 ELEVATION CUTBACK SWITCH
o K wntao s R TELEpROx 2y} TOWER TELESCOPE PROX
c e S wiLiss TR Teepron__fs; TOWER TELESCOPE PROX
E T 49-37 TWR LT PROX o TOWER LIFT PROX
WHT4S-I7ORVORNT___{<¢ 35 DRIVE ORIENTATION
BLACK
CO2-J12
BLK050 KJs GROUND
WHT 49-16 MSSO b Msso
J Kl Cc
o 3 e
XX b - YELCH#2TOTERMINATOR ¢l CAN HIGH CHANNEL #2
K AT )
1 XX GRN CH #2 70 TERMINATOR Kt hnLow GraNneL 72
ls
Kl
BK040 B
1410 e A
WHT 45.21 0L COOL FAN I
oiLcooLer
TEwP SW
XTI O ¢ ol
- b it 927 01 cooL ean 12aws e, 1l T~ ]
3 001 122wG_[ o) N
el oncooL
§ g xasa
B
HEER iy B YELCHMZTOMGONTRL 5" g ec /MG CONTROL{S Al
| e SEEE E crnotuzome oNTRL S X LN 6 e m controLisA
3| 313 3| 284 ML e
HEER ¥ HEEREE EEEN SE R
HEER 3| EERREE e g gg ¢
EEER g EEEPEEE EL
5al3la g 3 EEEEERE I 5 s
E 4 3(3| &l B 3 G EE IS E .S V| 3
§ 4 EEEE 3 b HENEERE EEEE S
B > A5EE s £ g EEREEE P
29 3%% ¢ 28 iy [glg N BERR20000000500 BESERTSnnd ™
EH ppp HEER 3 o233 oJ3E 8325052 TTTVF gEEees CHASSIS ~ DRVORNT
22 333 BEHE I ife FREEEREEEEEN ISOLATED CAN
BRIt 7384 g w3s EEERRERE R TITSNSR ST reRmNATOR
ptbol 2d39 (L > g3z EEEEEEEEEEE INTERFACE CONNECTORS FOR BOOM SENSORS
gy FERg g gy gd FEEEEE R & OPTIONS (15 POSITION MATE-N-LOK'S)
E E 8 EEEEREEERERE (EET 3 - ZONE F8
FEEEEEFEEEEE!
REAXAXXX K 5y IXIINE  §EZzz e A
e L A EEE] EEEENMEEEEEN
LY.YV99N}
TO ENGINE HARNESS TOHECHARNES ®@r~@ovscgon-2
SHEET #5 SHEET #
ZONE B7 ZONE G2
CAN BUSS
CHANNEL# 1 1001221692 C
4 LP 5 ‘ 6 \ 7 8

3121770

" Figure 7-109. Electrical Schematics - Sheet 7 of 19

7-191



SECTION 7 - BASIC ELECTRICAL INFORMATION & ELECTRICAL SCHEMATICS
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