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INTRODUCTION - MAINTENANCE SAFETY PRECAUTIONS

SECTION A. INTRODUCTION - MAINTENANCE SAFETY PRECAUTIONS

GENERAL

This section contains the general safety precautions
which must be observed during maintenance of the
mobile elevating work platform. It is of utmost impor-
tance that maintenance personnel pay strict attention
to these warnings and precautions to avoid possible
injury to themselves or others, or damage to the equip-
ment. A maintenance program must be followed to
ensure that the machine is safe to operate.

A WARNING

MODIFICATION OR ALTERATION OF A MOBILE ELEVATING WORK PLAT-
FORM SHALL BE MADE ONLY WITH WRITTEN PERMISSION FROM THE
MANUFACTURER.

The specific precautions to be observed during mainte-
nance are inserted at the appropriate point in the man-
ual. These precautions are, for the most part, those that
apply when servicing hydraulic and larger machine
component parts.

Your safety, and that of others, is the first consideration
when engaging in the maintenance of equipment.
Always be conscious of weight. Never attempt to move
heavy parts without the aid of a mechanical device. Do
not allow heavy objects to rest in an unstable position.
When raising a portion of the equipment, ensure that
adequate support is provided.

A WARNING

SINCE THE MACHINE MANUFACTURER HAS NO DIRECT CONTROL OVER
THE FIELD INSPECTION AND MAINTENANCE, SAFETY IN THIS AREA
RESPONSIBILITY OF THE OWNER/OPERATOR.

HYDRAULIC SYSTEM SAFETY

It should be noted that the machines hydraulic systems
operate at extremely high potentially dangerous pres-
sures. Every effort should be made to relieve any system
pressure prior to disconnecting or removing any por-
tion of the system.
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A WARNING

FAILURE TO COMPLY WITH SAFETY PRECAUTIONS LISTED IN THIS SEC-
TION COULD RESULT IN MACHINE DAMAGE, PERSONNEL INJURY OR
DEATH AND IS A SAFETY VIOLATION.

» ENSURE REPLACEMENT PARTS OR COMPONENTS ARE
IDENTICAL OR EQUIVALENT TO ORIGINAL PARTS OR
COMPONENTS.

« NO SMOKING IS MANDATORY. NEVER REFUEL DURING
ELECTRICAL STORMS. ENSURE THAT FUEL CAP IS
CLOSED AND SECURE AT ALL OTHER TIMES.

« REMOVE ALL RINGS, WATCHES AND JEWELRY WHEN
PERFORMING ANY MAINTENANCE.

« DO NOT WEAR LONG HAIR UNRESTRAINED, OR
LOOSE-FITTING CLOTHING AND NECKTIES WHICH ARE
APT TO BECOME CAUGHT ON OR ENTANGLED IN
EQUIPMENT.

« OBSERVE AND OBEY ALL WARNINGS AND CAUTIONS
ON MACHINE AND IN SERVICE MANUAL.

» KEEP OIL, GREASE, WATER, ETC. WIPED FROM STAND-
ING SURFACES AND HAND HOLDS.

» USE CAUTION WHEN CHECKING A HOT, PRESSURIZED
COOLANT SYSTEM.

« NEVER WORK UNDER AN ELEVATED SCISSOR UNTIL
PLATFORM HAS BEEN SAFELY RESTRAINED FROM ANY
MOVEMENT BY BLOCKING OR OVERHEAD SLING, OR
SAFETY PROP HAS BEEN ENGAGED.

« BEFORE MAKING ADJUSTMENTS, LUBRICATING OR
PERFORMING ANY OTHER MAINTENANCE, SHUT OFF
ALL POWER CONTROLS.

« BATTERY SHOULD ALWAYS BE DISCONNECTED
DURING REPLACEMENT OF ELECTRICAL COMPO-
NENTS.

« KEEP ALL SUPPORT EQUIPMENT AND ATTACHMENTS
STOWED IN THEIR PROPER PLACE.

« USE ONLY APPROVED, NONFLAMMABLE CLEANING
SOLVENTS.
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SECTION 1 - SPECIFICATIONS

SECTION 1. SPECIFICATIONS
1.1  GENERAL SPECIFICATIONS

Operating Specification

DESCRIPTION

ES1330L

ES1530L

PLATFORM

Maximum Working Height

18ft.4in.(5.6m)

201t.8in.(6.3m)

Maximum Platform Height (Ground to Platform Floor)

Stowed: 28.1in.(0.71m) 31.1in.(0.79m)
Elevated: 150in.(3.81m) 178.8in.(4.5m)
Safety Prob Engaged: 61.8in(1.57m) 76.2in(1.93m)
Platform Lift Up Time
No Load: 13-19Seconds
Rated Load: 16-22 Seconds
Platform Lift DownTime
No Load: 13-19Seconds
Rated Load: 11-17 Seconds
Electronic Arm Guards Pause Height (CE/GB Only) 41in.(1.04m) 51in.(1.3m)
DRIVING
Maximum Allowable Operating Slope
(platformfullyelevated)
FronttoBack: 3 3
Sideto Side (Indoor - AUS Market Only): 1.5° 2.5°
Sideto Side (Indoor - All Other Marketss): 1'75: 2'5:
Sideto Side (Outdoor)*: 13 13

*|n the Japan and AUS markets, ES1530Lis rated forINDOOR USE only.

Elevated Drive Speed (FWD/REV)

0.4-0.5mph (0.6-0.8 kph)

Maximum Stowed Travel Grade (Gradeability)

25%(14°)

Maximum Stowed Travel Grade (Slide Slope)

8.75% (5°)

Elevated Drive Height

37.4in.(0.94m)

TurningRadius
Inside:
(CurbtoCurb) Outside:

0in.(Om)
51.7in.(1.317m)

CHASSIS

Approximate Gross Machine Weight

ANSI/CE/CSA/GB/AUS/CHN/KOR:
JPN:

19751b(895 kg)
N/A

19351b(877.7kg)
17451b (7915 kg)

Wheelbase

42.3in.(1.071m)

Machine Overall Width

29.9in.(0.76 m)

Machine Overall Length

57.5in.(1.46 m)

Max.Tire Load

9001 (408kg)

OccupiedFloor Area

10.98ft2(1.02m?)
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SECTION 1 - SPECIFICATIONS

DESCRIPTION ES1330L ES1530L
Ground Bearing Pressure
ANSI/CE/CSA/GB/AUS/CHN/KOR: 119psi(8.2bar) 126 psi(8.68 bar)
JPN: N/A 114psi(7.86 bar)
Ground Clearance
PHPRetracted: 2.4in.(60mm)
PHP Deployed: 0.78in.(19.8mm)
BreakoverAngle 1.8
Platform Capacities
DESCRIPTION ES1330L ES1530L
Operating Personnel
Indoor: 2persons 1person
Outdoor: 1person
Platform Rated Load 5001b (227 kg)
Extension Deck Rated Load 2531b(115kg)
Maximum OperatingWind Speed
Indoor: 0mph (0m/s)
Outdoor: 28mph (12.5m/s)
Maximum Horizontal Side Force (Indoor)
CE: 901b (400N) 451b(200N)
Japan: - 401b(180N)
AllOther Markets: 901b (400N) 451b(200N)
Maximum Horizontal Side Force (Outdoor) 451b(200N)
NOTE: INDOOR USE is use of a MEWP in areas shielded from wind so that there is no wind. OUTDOOR USE is use of a MEWP in
an environment that can be exposed to wind.
NOTE: Machines with Indoor/Outdoor functionality are not available in Japan and AUS markets.

Machine Dimensional Data

DESCRIPTION ES1330L ES1530L
ANSI/CSA/CE/AUS/GB/CHN/ ANSI/CSA/CE/AUS/GB/ PN
KOR CHN/KOR
Platform Height (Ground to Platform Floor)
Stowed: 28.1in(71.4cm) 31.1in (79cm)
Elevated: 12.5ft(3.81m) 14.9ft(4.5m)
Safety Prop Engaged: 61.8in(157 cm) 76.2in(193.5¢cm)
RailHeight (Platform Floor to Top of Rail)
Fixed Rails: 43.8in.(1.17m) 43.8in.(1.11m) 39.9in.(1.01m)
DualRails: - 44in.(1.11m) .
OverallMachine Height (Stowed)
Fixed Rails: 71.8in.(1.82m) 70.8in.(1.8m) 70.8in.(1.8m)
Dual Rails: - 74.8in.(1.9m) -
OverallMachine Height (Elevated)
Fixed Rails: 16ft(4.9m) 18.2ft(5.55m) 18.21t(5.55m)
Dual Rails: - 18.5ft(5.64m) -
Platform Size - Length (Inside) 70.7in.(1.78 m)
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SECTION 1 - SPECIFICATIONS

DESCRIPTION ES1330L ES1530L
Platform Size - Width (Inside) 24.1in.(0.61m)
Extension Deck Length 21.7in(0.55m)
Wheelbase 42.3in.(1.07m)
Tires NOTICE
JLG MACHINES EQUIPPED WITH DELTA Q BATTERY CHARGERS ARE
DESCRIPTION ES1330L, ES1530L DESIGNED FOR THE BEST PERFORMANCE WITH OEM FACTORY APPROVED
Size (Frontand Rear) 10x3in. (25.4x7.6¢cm) BATTERIES.
WheelboltTorque 43ft.Ibs. (58 Nm) APPROVED JLG REPLACEMENT BATTERIES ARE AVAILABLE THROUGH
JLG'S AFTERMARKET PARTS DISTRIBUTION CENTERS OR JLG'S AFTERMAR-
Batteries KET PROGRAMS. FOR ASSISTANCE WITH PROPER BATTERY REPLACE-
MENT, PLEASE CONTACT YOUR LOCAL JLG SUPPORT OFFICE.
DESCRIPTION Lead Acid AGM BATTERIES APPROVED BY JLG HAVE BEEN TESTED FOR COMPATIBILITY
— WITH THE ALGORITHM PROGRAMMING OF THE DELTA Q BATTERY CHAR-
Voltage 24V System-Series) 12Vperbattery GERTO OPTIMIZE BATTERY LIFE AND MACHINE CYCLE TIMES. THE USE OF
Amp Hour Rating 130AH@ 115AH@ NON APPROVED BATTERIES IN YOUR JLG EQUIPMENT MAY RESULT IN
20HR. Rate 20HR Rate PERFORMANCE ISSUES OR BATTERY CHARGER FAULT CODES. JLG
Reserve Capacity 25Minutes@ | 235Minutes@ ASSUMES NO RESPONSIBILITY FOR SERVICE OR PERFORMANCE ISSUES
25amps 25amps ARISING FROM THE USE OF NON APPROVED BATTERIES.
Weight 66.1I6(30Kg) | 70.51b(32Kg)
Motors

« Drive Motors
Type: DC
Voltage: 24V

Rated Output Power: 0.4 kW (0.53 hp)
Rated Speed: 4600 rpm

« Electric Brake
Type: Electric Brake

Static Friction Torque: 6 Nm

Rated Voltage: 24V
Rated Power: 20 W

« Hydraulic Pump/Electric Motor

Motor Type: 24V DC

Motor Power: 2.2 kW
Pump Displacement: 3.15 cc/rev

Pump Pressure: 2500 psi Continuous
3000 psi Intermittent
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SECTION 1 - SPECIFICATIONS

Battery Charger
DESCRIPTION ALL MACHINES
Electrical System Voltage (DC) 24V
Battery Charger: Delta-Q Green Power
Input:
ACInputVoltage: | 85-270VAC 85-265VAC
Nominal ACInputVoltage: | 100-240VAC 120-230VAC
InputFrequency: | 50-60Hz 50-60Hz
Max.ACInput Current: | 7.5A 6A
Ingress Protection: | IP66 NEMA4 IP66
Operating Temperature: | -40°F (-40°C) to 149°F (+65°C) -40°F (-40°C) to 149°F (+65°C)

Output:

Nominal DCOutputVoltage: | 24V 24V
Max.DCOutputVoltage: | 36V 34V
MaxDCOutput Current: | 16.5A 15A
Max. Interlock Current: | 1A@24V 5A@24V
Protection:
OutputReversePolarity: | ElectronicProtection-Auto Reset ElectronicProtection - Auto Reset
Output ShortCircuit: | CurrentLimited ElectronicProtection - Auto Reset
ACOverload: | CurrentLimited Current Limited
DCOverload: | CurrentLimited Current Limited
1.2  LIMIT SWITCHES
. . I TILT SETTING | TILT SETTING
Tilt Switch Activation MODEL Y-Axis X-Axis Maximum Deck Elevation
NOTE: When the tilt indicator warning is activated the fol- (frontto back) | (side to side)
lowing functions are affected; - 1.5° 13ftto 11ft(Indoor) (AUS)
Platform mevered: iny Dri\{e AIIowed.. . B . 11fttoelevated pos. (Indoor)
Platform Raised: Drive and lift up functions are dis- 15
abled, platform must be fully lowered (stowed) to (AGS)
drive out of tilt condition. ) 1.75° 13-11ft(Indoor) (ANSI, CHN,
ES1330L CE,CSA)
A WARNING - o T1fttoFullelevation (Indoor)
225 (ANSI, CHN, CE, CSA)
IF THE TILT INDICATOR WARNING LIGHT/ALARM IS ACTIVATED WHEN - i A
PLATFORM IS RAISED, LOWER PLATFORM AND DRIVE TO A SMOOTH - 1.5 13fttofullelev. (Outdoor)
FIRM SURFACE WITHIN THE LIMITS OF THE MAXIMUM OPERATING 3° - Elevated
SLOPE. - 25° 13ftto 15ft(Indoor)
- 325° 11ftto 13 ft (Indoor)
ES1530L - ' 37.4into 11ft(Indoor)
- 15 10fttoelevated (ANSI, CE,
’ (SA, CHN) (Outdoor)
3° - 37.4intofull elevation
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SECTION 1 - SPECIFICATIONS

High Drive Speed Cutback

Lubrication Specifications

High drive speed is cutback when the platform is raised
above the preset height per model as follows: KEY SPECIFICATIONS
MPG | Multipurpose Grease having a minimum dripping point of 350°F.
ettt nd el o
ES1330L/ 374in 2.3mph (3.8kph)to EPGL | Extreme Pressure Gear Lube (oil) meeting AP service classification
ES1530L (0.95m) 0.5mph (0.8 kph) GL-5orMIL-Spec MIL-L-2105.
HO | JLGRecommends-Mobil - Mobilfluid 424
1.3 LUBRICATION Mobil EALENVIRONSYNH 32
Lubrication Capacities Mobil SHCHYDRAULICEAL 32
NOTE: EAL and SHC are compatible with each other.
COMPONENT ES1330L/ES1530L
Hydraulic Reservoir (at Full mark) 1.32qal.(5L) Hydraulic oil
HydraulicSystem
(Indluding Reservoir) 1459al. 531 “YD"T“E‘#:,‘E;:%EA‘Q g:fl';‘é""“ SAEVISCOSITY GRADE
0°Fto+23°F(-18°Cto-5°C) oW
0°Ft0210°F(-18°Cto+99°C) 10W-20, 10W-30
50°Ft0210°F(+10°Cto+99°C) 20W-20

31217455
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SECTION 1 - SPECIFICATIONS

Table 1-1. Premium Hydraulic Fluid (VG 15) Specs

Table 1-2. Bio Synthetic Hyd Fluid (VG 32) Specs

SPECIFICATION RECOMMENDED OPTIONAL RECOMMENDED OPTIONAL
SHELL TELLUS S2 VX 15 | MOBIL DTE 10 EXCEL 15 SPECIFICATION SHELL NATURELLE MOBIL EAL
IS0 Viscosity Grade 15 15 i LR
Specific Gravity 872 837 150 Viscosity Grade 32 32
FlashPoint 392°F(200°C) 359.6°F (182°C) Specific Gravity 0.18 0.869
Pour Point -44°F (-42°C) -65°F (-54°C) Flash Point 475°F (246° () 514°F (268° ()
Base Oil Type HY HV Pour Point -38°F(-39°(Q) -38°F(-39°()
Brookfield, cP - 2620 POLYOLESTER FATTY ACID ESTER
at-40°C )
Base Oil Type HEES -
VISCOSITY
_ HFDU -
at40°C 15.14 ¢St 15.60 ¢St
S Auto-Ignition Temp, ° C >320°C -
at100°C 3.70 ¢St 4.04 ¢St - -
— Biodegradability (% 28 Days) 79% >60%
Viscosity Index 135 169
VISCOSITY
at40°C 30.78 ¢St 33.59 ¢St
at100°C 6.85 ¢St 6.41 ¢St
Viscosity Index 192 146
IN THIS REGION FUNCTION
SPEEDS AND BATTERY LIFE MAY Fluid Properties Base Classifications
BE SIGNIFICANTLY REDUCED =
AIR TEMPERATURE 22| £ 2 s B g £ &
°C ~ °F Mobilfluid 424 55 | 145 X
+49— )] —+120 Mobil EAL EnvirosynH32 | 33 | 147 X X
43—\ || oo MobiDTETOBxel32 | 32 | 164 | X X
+38— —+100 o .
432 Z 190 E Mobil DTE 10 Excel 15 15 | 168 X X
+27= —+80 | (& — |5 —
21— 2470 g % E /\ * Readily biodegradeable classification indicates one of the following:
16— 2 460 3 E g *5 CO2 Conversion>60% per EPA 56016-82-003
+10- 2 +50 E ﬁ ; (Z) CO2 Conversion>80% per CEC-L-33-A-93
a 140 g = n__n' E & **Virtually Non-toxic classification indicates an LC50>5000 ppm per OECD 203
- - ,'—n' ] o § *** Fire Resistant classification indicates Factory Mutual Research
1= =+30 ) = = & Corp. (FMRC) Approval
7= ||| =20 77 = 2| & NoTICE:
12— =+10 Z 3 (“>; MACHINE OPERATION USING NON-JLG APPROVED HYDRAULIC
-18= =0 = & FLUIDS OR OPERATION OUTSIDE OF THE TEMPERATURE
23= Z 10 % BOUNDARIES OUTLINED IN THE “HYDRAULIC FLUID OPERATION CHART”
- - *  MAY RESULT IN PREMATURE WEAR OR DAMAGE TO COMPONENTS
-29==. - -20 OF THE HYDRAULIC SYSTEM.
-34= =-30
-40— —.20
<:\*’:> 1001219909-D
MAF18350D

Figure 1-1. Hydraulic Oil Operating Temperature Specifications
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SECTION 1 - SPECIFICATIONS

1.4 HYDRAULICPRESSURE SETTINGS

MODEL MAIN RELIEF STEER LEFT STEER RIGHT
ES1330L/ 2530+30psi 1000 psi 1000 psi
ES1530L (174.4+2.06bar) (69 bar) (69 bar)

1.5 HYDRAULICCYLINDER SPECIFICATIONS

1.6  CRITICAL STABILITY WEIGHTS

A WARNING

DO NOT REPLACE ITEMS CRITICAL TO STABILITY, SUCH AS BATTERIES
OR SOLID TIRES, WITH ITEMS OF DIFFERENT WEIGHT OR SPECIFICA-
TION. DO NOT MODIFY UNIT IN ANY WAY TO AFFECT STABILITY.

COMPONENT

ES1330L

ES1530L

DESCRIPTION

ES1330L

ES1530L

Wheeland Tire Assembly (each)

14.11b (6.4kg)

Lift CylinderBore Diameter
Outer:
Inner:

72mm(2.83in.)
60mm (2.36in.)

Wheel/Tire and Drive Assembly
(each)

47.21b(21.4kg)

Lift Cylinder Stroke

713£2mm
(28.07£0.07in.)

657+£2mm
(25.8+0.07in.)

Lift CylinderRod Diameter

40mm
(1.57in.)

Steer Cylinder Bore Diameter
Outer:
Inner:

70mm (2.75in.)
60mm (2.36in.)

Batteries (each) 66.11b (30kg)
Batteries (Combined) 132.31b (60kg)
Counterweight

Japan:
All Other Markets:

0
341.71b (155kg)

0
176.41b (80kg)

Steer (ylinder Stroke 80+ 1mm

(leftorright) (3.14+0.039in.)
. . 35mm

Steer Cylinder Rod Diameter (137in)

31217455
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SECTION 1 - SPECIFICATIONS

1.7 MAJOR COMPONENT WEIGHTS

ES1330L ES1530L
ANSI/CSA/
COMPONENT ANSI/(::‘?:E(GAI:I U CE/AUS/GB/ JPN
CHN/KOR
Platform with 273.31b 273.31b 264.51b
Rails/Extension (124kg) (124kqg) (120kg)
Arm Assembly -
. 4211b 5201b
(IncludesLift
Cylinder) (191kg) (236kg)
Chassisw/
z\{i‘:ﬁ:{;}f{lp 13001b 11441b 952.31b
and Drive (590kg) (519kg) (432kg)
Assembly

1.8 TORQUE REQUIREMENTS

Self locking fasteners, such as nylon insert and thread
deforming locknuts, are not intended to be reinstalled
after removal. Always use new replacement hardware

when installing locking fasteners.

NOTE: When maintenance becomes necessary or a fas-
tener has loosened, refer to the Torque Charts on
page 1-10 to determine proper torque value.

1.9 SERIAL NUMBER LOCATION

For machine identification, a serial number plate is

affixed to the machine.

/LG

7ol
®__e

e —

mmo] |

~
Serial Number
Plate

MAF13330

Figure 1-2. Serial Number Plate Location
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SECTION 1 - SPECIFICATIONS

1.10 THREADLOCKING COMPOUND

JLGPN Loctite® ND Industries Description
0100011 24™ Vibra-TITE™121 Medium Strength (Blue)
1001095650 243™ Vibra-TITE™122 Medium Strength (Blue)
0100019 271™ Vibra-TITE™ 140 High Strength (Red)
0100071 260™ Vibra-TITE™131 Medium-High Strength (Red)

NOTE: Loctite®243™ can be substituted in place of Loctite®242™. \iibra-TITE™ 122 can be substituted in place of Vibra-TITE™ 121.

31217455
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SECTION 1 - SPECIFICATIONS

1.11 TORQUE CHARTS
SAE Fastener Torque Chart

Values for Zinc Yellow Chromate Fasteners (Ref 4150707)
SAE GRADE 5 BOLTS & GRADE 2 NUTS
, Torque Torque
Size TPI Bolt Dia s t:::ss::ea C:::Idp T?Drt:;)e Lu.rrl;g:tee d (Loctite® 242™ or 271™ or (Loctite® 262™ or
Vibra-TITE™ 111 or 140) Vibra-TITE™ 111)
In Sqin LB IN-LB [N.m] IN-LB [N.m] IN-LB [N.m] IN-LB [N.m]
4 40 0.1120 0.00604 380 8 0.9 6 0.7
48 0.1120 0.00661 40 9 1.0 7 0.8
6 32 0.1380 0.00909 580 16 18 12 14
40 0.1380 0.01015 610 18 20 13 15
8 32 0.1640 0.01400 900 30 34 22 25
36 0.1640 0.01474 940 31 35 23 26
10 24 0.1900 0.01750 1120 ;3 48 32 35
32 0.1900 0.02000 1285 49 55 36
1/4 20 0.2500 0.0318 2020 9% 10.8 75 9 105 12
28 0.2500 0.0364 2320 120 13.5 86 10 135 15
In Sqin LB FT-LB [N.m] FT-LB [N.m] FT-LB [N.m] FT-LB [N.m]
5/16 18 0.3125 0.0524 3340 17 23 13 18 19 26 16 22
24 0.3125 0.0580 3700 19 26 14 19 21 29 17 23
3/8 16 0.3750 0.0775 4940 30 41 23 31 35 48 28 38
24 0.3750 0.0878 5600 35 47 25 34 40 54 32 43
7/16 14 0.4375 0.1063 6800 50 68 35 47 55 75 45 61
20 0.4375 0.1187 7550 55 75 40 54 60 82 50 68
12 13 0.5000 0.1419 9050 75 102 55 75 85 116 68 92
20 0.5000 0.1599 10700 90 122 65 88 100 136 80 108
9/16 12 0.5625 0.1820 11600 110 149 80 108 120 163 98 133
18 0.5625 0.2030 12950 120 163 90 122 135 184 109 148
5/8 n 0.6250 0.2260 14400 150 203 110 149 165 224 135 183
18 0.6250 0.2560 16300 170 230 130 176 190 258 153 207
3/4 10 0.7500 0.3340 21300 260 353 200 271 285 388 240 325
16 0.7500 0.3730 23800 300 407 220 298 330 449 268 363
7/8 9 0.8750 0.4620 29400 430 583 320 434 475 646 386 523
14 0.8750 0.5090 32400 470 637 350 475 520 707 425 576
1 8 1.0000 0.6060 38600 640 868 430 651 675 918 579 785
12 1.0000 0.6630 42200 700 949 530 719 735 1000 633 858
11/8 7 1.1250 0.7630 42300 800 1085 600 813 840 142 714 968
12 1.1250 0.8560 47500 880 1193 660 895 925 1258 802 1087
11/4 7 1.2500 0.9690 53800 1120 1518 840 1139 175 1598 1009 1368
12 1.2500 1.0730 59600 1240 1681 920 1247 1300 1768 1m8 1516
13/8 6 1.3750 1.1550 64100 1460 1979 1100 1491 1525 2074 1322 1792
12 1.3750 1.3150 73000 1680 278 1260 1708 1750 2380 1506 2042
11/2 6 1.5000 1.4050 78000 1940 2630 1460 1979 2025 2754 1755 2379
12 1.5000 1.5800 87700 2200 2983 1640 2224 2300 3128 1974 2676
NOTES: 1. THESE TORQUE VALUES DO NOT APPLY TO CADMIUM PLATED FASTENERS 5000059K

2. ALL TORQUE VALUES ARE STATIC TORQUE MEASURED PER STANDARD AUDIT METHODS TOLERANCE = +10%
3. % ASSEMBLY USES HARDENED WASHER
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SECTION 1 - SPECIFICATIONS

SAE Fastener Torque Chart (Continued)

Values for ZincYellow Chromate Fasteners (Ref 4150707)
SAE GRADE 8 (HEX HD) BOLTS & GRADE 8 NUTS*
Torque Torque
Tensile Stress o (Loctite® 242™ or 271™ or (Loctite® 262™ or
Size TPI Bolt Dia Clamp Load (DryorLoctite®263)
Area K=0.20 Vibra-TITE™ 111 or 140) Vibra-TITE™ 131)
K=0.18 K=0.15
In Sqln LB IN-LB [N.m] IN-LB [N.m] IN-LB [N.m]
4 40 0.1120 0.00604
48 0.1120 0.00661
6 32 0.1380 0.00909
40 0.1380 0.01015
8 32 0.1640 0.01400
36 0.1640 0.01474 1320 43 5
10 24 0.1900 0.01750 1580 60 7
32 0.1900 0.02000 1800 68 8
1/4 20 0.2500 0.0318 2860 143 16 129 15
28 0.2500 0.0364 3280 164 19 148 17
In SqIn LB FT-1B [N.m] FT-LB [N.m] FT-LB [N.m]
5/16 18 0.3125 0.0524 4720 25 35 20 25 20 25
24 0.3125 0.0580 5220 25 35 25 35 20 25
3/8 16 0.3750 0.0775 7000 45 60 40 55 35 50
24 0.3750 0.0878 7900 50 70 45 60 35 50
7116 14 0.4375 0.1063 9550 70 95 65 90 50 70
20 0.4375 0.1187 10700 80 110 70 95 60 80
1/2 13 0.5000 0.1419 12750 105 145 95 130 80 110
20 0.5000 0.1599 14400 120 165 110 150 90 120
9/16 12 0.5625 0.1820 16400 155 210 140 190 115 155
18 0.5625 0.2030 18250 170 230 155 210 130 175
5/8 n 0.6250 0.2260 20350 210 285 190 260 160 220
18 0.6250 0.2560 23000 240 325 215 290 180 245
3/4 10 0.7500 0.3340 30100 375 510 340 460 280 380
16 0.7500 0.3730 33600 420 570 380 515 315 430
7/8 9 0.8750 0.4620 41600 605 825 545 740 455 620
14 0.8750 0.5090 45800 670 910 600 815 500 680
1 8 1.0000 0.6060 51500 860 1170 770 1045 645 875
12 1.0000 0.6630 59700 995 1355 895 1215 745 1015
11/8 7 1.1250 0.7630 68700 1290 1755 1160 1580 965 1310
12 1.1250 0.8560 77000 1445 1965 1300 1770 1085 1475
11/4 7 1.2500 0.9690 87200 1815 2470 1635 2225 1365 1855
12 1.2500 1.0730 96600 2015 2740 1810 2460 1510 2055
13/8 6 1.3750 1.1550 104000 2385 3245 2145 2915 1785 2430
12 1.3750 1.3150 118100 2705 3680 2435 3310 2030 2760
1172 6 1.5000 1.4050 126500 3165 4305 2845 3870 2370 3225
12 1.5000 1.5800 142200 3555 4835 3200 4350 2665 3625
NOTES: 1. THESE TORQUE VALUES DO NOT APPLY TO CADMIUM PLATED FASTENERS 5000059K

2. ALL TORQUE VALUES ARE STATIC TORQUE MEASURED PER STANDARD AUDIT METHODS TOLERANCE = +10%
3.% ASSEMBLY USES HARDENED WASHER
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SECTION 1 - SPECIFICATIONS

SAE Fastener Torque Chart (Continued)

Values for Magni Coating Fasteners (Ref 4150701)
SAE GRADE 5 BOLTS & GRADE 2 NUTS
Torque Torque
. . Tensile Stress forass (Loctite®242™ or 271™ or (Loctite® 262™ or
Size TPI Bolt Dia Clamp Load (Dry) .
Area K=0.17 Vibra-TITE™ 111 or 140) Vibra-TITE™ 131)
K=0.16 K=0.15
In SqIn LB IN-LB [N.m] IN-LB [N.m] IN-LB [N.m]
4 40 0.1120 0.00604 380 7 0.8
48 0.1120 0.00661 420 8 0.9
6 32 0.1380 0.00909 580 14 15
40 0.1380 0.01015 610 14 1.6
8 32 0.1640 0.01400 900 25 28
36 0.1640 0.01474 940 26 29
10 24 0.1900 0.01750 1120 36 4.1
32 0.1900 0.02000 1285 Y] 47
1/4 20 0.2500 0.0318 2020 86 9.7 80 9
28 0.2500 0.0364 2320 99 1.1 95 1
In Sqln LB FT-LB [N.m] FT-LB [N.m] FT-LB [N.m]
5/16 18 0.3125 0.0524 3340 15 20 14 19 15 20
24 0.3125 0.0580 3700 15 20 15 21 15 20
3/8 16 0.3750 0.0775 4940 25 35 25 34 25 34
24 0.3750 0.0878 5600 30 40 28 38 25 34
7116 14 0.4375 0.1063 6800 40 55 40 54 35 48
20 0.4375 0.1187 7550 45 60 44 60 40 54
12 13 0.5000 0.1419 9050 65 20 60 82 55 75
20 0.5000 0.1599 10700 75 100 A 97 65 88
9/16 12 0.5625 0.1820 11600 % 120 87 18 80 109
18 0.5625 0.2030 12950 105 145 97 132 90 122
5/8 11 0.6250 0.2260 14400 130 175 120 163 115 156
18 0.6250 0.2560 16300 145 195 136 185 125 170
3/4 10 0.7500 0.3340 21300 225 305 213 290 200 27
16 0.7500 03730 23800 255 345 238 324 225 306
7/8 9 0.8750 0.4620 29400 365 495 343 466 320 435
14 0.8750 0.5090 32400 400 545 378 514 355 483
1 8 1.0000 0.6060 38600 545 740 515 700 480 653
12 1.0000 0.6630 42200 600 815 563 765 530 721
11/8 7 1.1250 0.7630 42300 675 920 635 863 595 809
12 1.1250 0.8560 47500 755 1025 713 969 670 911
11/4 7 1.2500 0.9690 53800 955 1300 897 1219 840 142
12 1.2500 1.0730 59600 1055 1435 993 1351 930 1265
13/8 6 1.3750 1.1550 64100 1250 1700 1175 1598 1100 1496
12 1.3750 13150 73000 1420 1930 1338 1820 1255 1707
1172 6 1.5000 1.4050 78000 1660 2260 1560 2122 1465 1992
12 1.5000 1.5800 87700 1865 2535 1754 2385 1645 2237
NOTES: 1. THESE TORQUE VALUES DO NOT APPLY TO CADMIUM PLATED FASTENERS 5000059K

2. ALL TORQUE VALUES ARE STATIC TORQUE MEASURED PER STANDARD AUDIT METHODS TOLERANCE = +£10%
3.* ASSEMBLY USES HARDENED WASHER
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SECTION 1 - SPECIFICATIONS

SAE Fastener Torque Chart (Continued)

Values for Magni Coating Fasteners (Ref 4150701)

SAE GRADE 8 (HEX HD) BOLTS & GRADE 8 NUTS*

I Torque Torque
Size TPI Bolt Dia 102 SRS Clamp Load (Dryor l(:'trc(::‘tee® 263) (h?(titeQ 242 or271 or (Loctite® 262™ or
Area K=0.17 Vibra-TITE™1110r140) Vibra-TITE™ 131)
K=0.16 K=0.15
In Sqlin LB IN-LB [N.m] IN-LB [N.m] IN-LB [N.m]
4 40 0.1120 0.00604
48 0.1120 0.00661
6 32 0.1380 0.00909
40 0.1380 0.01015
8 32 0.1640 0.01400
36 0.1640 0.01474 1320 37
10 24 0.1900 0.01750 1580 51
32 0.1900 0.02000 1800 58
1/4 20 0.2500 0.0318 2860 122 14 114 13
28 0.2500 0.0364 3280 139 16 131 15
In Sqin LB FT-LB [N.m] FT-LB [N.m] FT-LB [N.m]
516 18 0.3125 0.0524 4720 20 25 20 25 20 25
24 0.3125 0.0580 5220 25 35 20 25 20 25
3/8 16 0.3750 0.0775 7000 35 50 35 50 35 50
24 0.3750 0.0878 7900 40 55 40 55 35 50
716 14 0.4375 0.1063 9550 60 80 55 75 50 70
20 0.4375 0.1187 10700 65 92 60 80 60 80
12 13 0.5000 0.1419 12750 20 120 85 115 80 110
20 0.5000 0.1599 14400 100 135 95 130 90 120
9/16 12 0.5625 0.1820 16400 130 175 125 170 115 155
18 0.5625 0.2030 18250 145 195 135 185 130 175
5/8 n 0.6250 0.2260 20350 180 245 170 230 160 220
18 0.6250 0.2560 23000 205 280 190 260 180 245
3/4 10 0.7500 0.3340 30100 320 435 300 410 280 380
16 0.7500 0.3730 33600 355 485 335 455 315 430
7/8 9 0.8750 0.4620 41600 515 700 485 660 455 620
14 0.8750 0.5090 45800 570 775 535 730 500 680
1 8 1.0000 0.6060 51500 730 995 685 930 645 875
12 1.0000 0.6630 59700 845 1150 795 1080 745 1015
11/8 7 1.1250 0.7630 68700 1095 1490 1030 1400 965 1310
12 1.1250 0.8560 77000 1225 1665 1155 1570 1085 1475
11/4 7 1.2500 0.9690 87200 1545 2100 1455 1980 1365 1855
12 1.2500 1.0730 96600 1710 2325 1610 2190 1510 2055
13/8 6 13750 1.1550 104000 2025 2755 1905 2590 1785 2430
12 13750 13150 118100 2300 3130 2165 2945 2030 2760
1172 6 1.5000 1.4050 126500 2690 3660 2530 3440 2370 3225
12 1.5000 1.5800 142200 3020 4105 2845 3870 2665 3625
NOTES: 1. THESE TORQUE VALUES DO NOT APPLY TO CADMIUM PLATED FASTENERS 5000059K
2. ALL TORQUE VALUES ARE STATIC TORQUE MEASURED PER STANDARD AUDIT METHODS TOLERANCE = +10%
3. * ASSEMBLY USES HARDENED WASHER
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SECTION 1 - SPECIFICATIONS

SAE Fastener Torque Chart (Continued)

Values for Magni Coating Fasteners (Ref 4150701)
SOCKET HEAD CAPSCREWS
Torque Torque
Size T HoltDia Tensile Stress | Clamp Load Torque (Loctite® 242™ or 271™ or (Loctite®262™ or
Area See Note 4 (Dry) K=0.17 Vibra-TITE™ 111 or 140) or Vibra-TITE™ 131)
Precoat® 85 K=0.16 K=0.15
In Sqin LB IN-LB [N.m] IN-LB [N.m] IN-LB [N.m]
4 40 0.1120 0.00604
48 0.1120 0.00661
6 32 0.1380 0.00909
40 0.1380 0.01015
8 32 0.1640 0.01400
36 0.1640 0.01474
10 24 0.1900 0.01750
32 0.1900 0.02000
1/4 20 0.2500 0.0318 2860 122 14 114 13
28 0.2500 0.0364 3280 139 16 131 15
In SqlIn LB FT-LB [N.m] FT-LB [N.m] FT-LB [N.m]
5/16 18 0.3125 0.0524 4720 20 25 20 25 20 25
24 0.3125 0.0580 5220 25 35 20 25 20 25
3/8 16 0.3750 0.0775 7000 35 50 35 50 35 50
24 0.3750 0.0878 7900 40 55 40 55 35 50
716 14 0.4375 0.1063 9550 60 80 55 75 50 70
20 0.4375 0.1187 10700 65 90 60 80 60 80
12 13 0.5000 0.1419 12750 90 120 85 115 80 110
20 0.5000 0.1599 14400 100 135 95 130 90 120
9/16 12 0.5625 0.1820 16400 130 175 125 170 115 155
18 0.5625 0.2030 18250 145 195 135 185 130 175
5/8 n 0.6250 0.2260 20350 180 245 170 230 160 220
18 0.6250 0.2560 23000 205 280 190 260 180 245
3/4 10 0.7500 0.3340 30100 320 435 300 415 280 380
16 0.7500 0.3730 33600 355 485 335 455 315 430
7/8 9 0.8750 0.4620 41600 515 700 485 660 455 620
14 0.8750 0.5090 45800 570 775 535 730 500 680
1 8 1.0000 0.6060 51500 730 995 685 930 645 875
12 1.0000 0.6630 59700 845 1150 795 1080 745 1015
11/8 7 1.1250 0.7630 68700 1095 1490 1030 1400 965 1310
12 1.1250 0.8560 77000 1225 1665 1155 1570 1085 1475
11/4 7 1.2500 0.9690 87200 1545 2100 1455 1980 1365 1855
12 1.2500 1.0730 96600 1710 2325 1610 2190 1510 2055
13/8 6 1.3750 1.1550 104000 2025 2755 1905 2590 1785 2430
12 1.3750 1.3150 118100 2300 3130 2165 2945 2030 2760
1172 6 1.5000 1.4050 126500 2690 3660 2530 3440 2370 3225
12 1.5000 1.5800 142200 3020 4105 2845 3870 2665 3625
NOTES: 1. THESE TORQUE VALUES DO NOT APPLY TO CADMIUM PLATED FASTENERS 5000059K

2. ALL TORQUE VALUES ARE STATIC TORQUE MEASURED PER STANDARD AUDIT METHODS TOLERANCE = £10%
3.* ASSEMBLY USES HARDENED WASHER

4. CLAMP LOAD LISTED FOR SHCS IS SAME AS GRADE 8 OR CLASS 10.9 AND DOES NOT REPRESENT FULL STRENGTH CAPABILITY OF SHCS.
IF HIGHER LOAD IS REQUIRED, ADDITIONAL TESTING IS REQUIRED.
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SECTION 1 - SPECIFICATIONS

SAE Fastener Torque Chart (Continued)

Values for Zinc Yellow Chromate Fasteners (Ref 4150707)*
SOCKET HEAD CAPSCREWS
Torque Torque
. ) Tensile Stress | Clamp Load Torque (Loctite® 242™ or 271™ or (Loctite® 262™ or
Size TPI Bolt Dia
Area See Note 4 (Dry) K=0.17 Vibra-TITE™ 111 or 140) or Vibra-TITE™ 131)
Precoat® 85 K=0.16 K=0.15
In Sqin LB IN-LB [N.m] IN-LB [N.m] IN-LB [N.m]
4 40 0.1120 0.00604
48 0.1120 0.00661
6 32 0.1380 0.00909
40 0.1380 0.01015
8 32 0.1640 0.01400
36 0.1640 0.01474
10 24 0.1900 0.01750
32 0.1900 0.02000
1/4 20 0.2500 0.0318 2860 122 14 114 13
28 0.2500 0.0364 3280 139 16 131 15
In SqIn LB FT-LB [N.m] FT-LB [N.m] FT-LB [N.m]
5/16 18 0.3125 0.0524 4720 20 25 20 25 20 25
24 0.3125 0.0580 5220 25 35 20 25 20 25
3/8 16 0.3750 0.0775 7000 35 50 35 50 35 50
24 0.3750 0.0878 7900 40 55 40 55 35 50
7/16 14 0.4375 0.1063 9550 60 80 55 75 50 70
20 0.4375 0.1187 10700 65 90 60 80 60 80
12 13 0.5000 0.1419 12750 90 120 85 115 80 110
20 0.5000 0.1599 14400 100 135 95 130 90 120
9/16 12 0.5625 0.1820 16400 130 175 125 170 15 155
18 0.5625 0.2030 18250 145 195 135 185 130 175
5/8 1 0.6250 0.2260 20350 180 245 170 230 160 220
18 0.6250 0.2560 23000 205 280 190 260 180 245
3/4 10 0.7500 0.3340 30100 320 435 300 415 280 380
16 0.7500 0.3730 33600 355 485 335 455 315 430
7/8 9 0.8750 0.4620 41600 515 700 485 660 455 620
14 0.8750 0.5090 45800 570 775 535 730 500 680
1 8 1.0000 0.6060 51500 730 995 685 930 645 875
12 1.0000 0.6630 59700 845 1150 795 1080 745 1015
11/8 7 1.1250 0.7630 68700 1095 1490 1030 1400 965 1310
12 1.1250 0.8560 77000 1225 1665 1155 1570 1085 1475
11/4 7 1.2500 0.9690 87200 1545 2100 1455 1980 1365 1855
12 1.2500 1.0730 96600 1710 2325 1610 2190 1510 2055
13/8 6 1.3750 1.1550 104000 2025 2755 1905 2590 1785 2430
12 1.3750 1.3150 118100 2300 3130 2165 2945 2030 2760
1172 6 1.5000 1.4050 126500 2690 3660 2530 3440 2370 3225
12 1.5000 1.5800 142200 3020 4105 2845 3870 2665 3625
NOTES: 1. THESE TORQUE VALUES DO NOT APPLY TO CADMIUM PLATED FASTENERS 5000059K

2. ALL TORQUE VALUES ARE STATIC TORQUE MEASURED PER STANDARD AUDIT METHODS TOLERANCE = +£10%
3.* ASSEMBLY USES HARDENED WASHER

4. CLAMP LOAD LISTED FOR SHCS IS SAME AS GRADE 8 OR CLASS 10.9 AND DOES NOT REPRESENT FULL STRENGTH CAPABILITY OF SHCS.
IF HIGHER LOAD IS REQUIRED, ADDITIONAL TESTING IS REQUIRED.
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SECTION 1 - SPECIFICATIONS

Metric Fastener Torque Chart

Values for Zinc Yellow Chromate Fasteners (Ref 4150707)*
CLASS 8.8 METRIC (HEX/SOCKET HEAD) BOLTS CLASS 8 METRIC NUTS
Tensile § d Load I Torque Torque
Size Pitch e“‘;\:ea"e” S::‘ﬁot‘:: Dryor L::‘t‘i‘t':® s6gm | TorauelLube) ((loctite® 262" or 271 | (Lacite” 242 or 271" r
Vibra-TITE™ 131) Vibra-TITE™ 111 or 141)
Sqmm KN [N.m] [N.m] [N.m]
3 0.5 5.03 219 13 1.0 1.2 14
35 0.6 6.78 2.95 2.1 1.6 1.9 23
4 0.7 8.78 3.82 3.1 23 28 34
5 0.8 14.20 6.18 6.2 4.6 5.6 6.8
6 1 20.10 8.74 n 79 9.4 12
7 1 28.90 12.6 18 13 16 19
8 1.25 36.60 15.9 26 19 23 28
10 1.5 58.00 25.2 50 38 45 55
12 1.75 84.30 36.7 88 66 79 97
14 2 115 50.0 140 105 126 154
16 2 157 68.3 219 164 197 241
18 25 192 835 301 226 27 331
20 25 245 106.5 426 320 383 469
22 25 303 1320 581 436 523 639
24 3 353 153.5 737 553 663 81
27 3 459 199.5 1080 810 970 1130
30 35 561 2440 1460 1100 1320 1530
33 35 694 302.0 1990 1490 1790 2090
36 4 817 355.5 2560 1920 2300 2690
4 45 1120 487.0 4090 3070 3680 4290
NOTES: 1. THESE TORQUE VALUES DO NOT APPLY TO CADMIUM PLATED FASTENERS 5000059K
2. ALL TORQUE VALUES ARE STATIC TORQUE MEASURED PER STANDARD AUDIT METHODS TOLERANCE = +10%
3.* ASSEMBLY USES HARDENED WASHER
4. CLAMP LOAD LISTED FOR SHCS IS SAME AS GRADE 8 OR CLASS 10.9 AND DOES NOT REPRESENT FULL STRENGTH CAPABILITY OF SHCS.
IF HIGHER LOAD IS REQUIRED, ADDITIONAL TESTING IS REQUIRED.
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SECTION 1 - SPECIFICATIONS

Metric Fastener Torque Chart (Continued)

Values for Zinc Yellow Chromate Fasteners (Ref 4150707)*
CLASS 10.9 METRIC (HEX HEAD) BOLTS,
CLASS 10 METRIC NUTS CLASS 12.9 SOCKET HEAD CAPSCREWS M3 - M5*
I Torque Torque
Size Pitch Tensile Clamp Load (Dryor lz::lil::ﬁ' 263™) (Lube (.)I' Loctite®242™ or 271™ (|. octite® 262™ or
Stress Area See Note 4 K=0.20 or Vibra-TITE™ 111 or 140) Vibra-TITE™ 131)
K=0.18 K=0.15
Sqmm KN [N.m] [N.m] [N.m]
3 0.5 5.03 3.13
35 0.6 6.78 422
4 0.7 8.78 5.47
5 0.8 14.20 8.85
6 1 20.10 125
7 1 28.90 18.0 25 23 19
8 1.25 36.60 22.8 37 33 27
10 1.5 58.00 36.1 70 65 55
12 175 84.30 525 125 15 95
14 2 15 716 200 180 150
16 2 157 97.8 315 280 235
18 25 192 119.5 430 385 325
20 25 245 1525 610 550 460
22 25 303 189.0 830 750 625
24 3 353 2220 1065 960 800
27 3 459 286.0 1545 1390 1160
30 35 561 349.5 2095 1885 1575
33 35 694 4325 2855 2570 2140
36 4 817 509.0 3665 3300 2750
Ly} 4.5 1120 698.0 5865 5275 4395
NOTES: 1. THESE TORQUE VALUES DO NOT APPLY TO CADMIUM PLATED FASTENERS 5000059K

2. ALL TORQUE VALUES ARE STATIC TORQUE MEASURED PER STANDARD AUDIT METHODS TOLERANCE = +10%
3.* ASSEMBLY USES HARDENED WASHER

4. CLAMP LOAD LISTED FOR SHCS IS SAME AS GRADE 8 OR CLASS 10.9 AND DOES NOT REPRESENT FULL STRENGTH CAPABILITY OF SHCS.
IF HIGHER LOAD IS REQUIRED, ADDITIONAL TESTING IS REQUIRED.
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SECTION 1 - SPECIFICATIONS

Metric Fastener Torque Chart (Continued)

Values for Magni Coated Fasteners (Ref 4150701)*
CLASS 8.8 METRIC (HEX/SOCKET HEAD) BOLTS CLASS 8 METRICNUTS
Torque Torque
. . Tensile Clamp Load Torq.ue (Lube or Loctite® 242™ or 271™ (Loctite® 262™ or
Size Pitch (Dry or Loctite® 263™) . .
Stress Area See Note 4 K=0.17 or Vibra-TITE™ 111 or 140) Vibra-TITE™131)
K=0.16 K=0.15
Sqmm KN [N.m] [N.m] [N.m]
3 0.5 5.03 2.19 1.1 1.1 1.0
35 0.6 6.78 2.95 1.8 1.7 1.5
4 0.7 8.78 3.82 2.6 24 23
5 0.8 14.20 6.18 53 49 4.6
6 1 20.10 8.74 9 8.4 79
7 1 28.90 126 15 14 13
8 1.25 36.60 15.9 22 20 19
10 1.5 58.00 25.2 43 40 38
12 1.75 84.30 36.7 75 70 66
14 2 15 50.0 119 110 105
16 2 157 68.3 186 175 165
18 25 192 835 256 240 225
20 25 245 106.5 362 340 320
22 25 303 1320 494 465 435
24 3 353 1535 627 590 555
27 3 459 199.5 916 860 810
30 35 561 244.0 1245 1170 1100
33 35 694 302.0 1694 1595 1495
36 4 817 355.5 2176 2050 1920
42 4.5 1120 487.0 3471 3275 3070
NOTES: 1. THESE TORQUE VALUES DO NOT APPLY TO CADMIUM PLATED FASTENERS 5000059K
2. ALL TORQUE VALUES ARE STATIC TORQUE MEASURED PER STANDARD AUDIT METHODS TOLERANCE = +10%
3.* ASSEMBLY USES HARDENED WASHER
4. CLAMP LOAD LISTED FOR SHCS IS SAME AS GRADE 8 OR CLASS 10.9 AND DOES NOT REPRESENT FULL STRENGTH CAPABILITY OF SHCS.
IF HIGHER LOAD IS REQUIRED, ADDITIONAL TESTING IS REQUIRED.
1-18 31217455



SECTION 1 - SPECIFICATIONS

Metric Fastener Torque Chart (Continued)

Values for Magni Coated Fasteners (Ref 4150701)*

CLASS 10.9 METRIC (HEX HEAD) BOLTS CLASS 10 METRIC NUTS,
CLASS 12.9 SOCKET HEAD CAPSCREWS M6 AND ABOVE*

I Torque Torque
Size Pitch Tensile Clamp (Dryor lz::lil::ﬁ' 263™) (Lube (.)I' Loctite®242™ or 271™ (|. octite® 262™ or
StressArea | Load See Note4 K=0.17 or Vibra-TITE™ 111 or 140) Vibra-TITE™ 131)
K=0.18 K=0.15
Sqmm KN [N.m] [N.m] [N.m]
3 0.5 5.03 3.3
35 0.6 6.78 422
4 0.7 8.78 547
5 0.8 14.20 8.85
6 1 20.10 125 13 12 n
7 1 28.90 18.0 21 20 19
8 1.25 36.60 228 31 29 27
10 15 58.00 36.1 61 58 55
12 1.75 8430 525 105 100 95
14 2 115 716 170 160 150
16 2 157 97.8 265 250 235
18 25 192 119.5 365 345 325
20 2.5 245 152.5 520 490 460
2 2.5 303 189.0 705 665 625
24 3 353 2220 905 850 800
27 3 459 286.0 1315 1235 1160
30 35 561 349.5 1780 1680 1575
33 35 694 4325 2425 2285 2140
36 4 817 509.0 3115 2930 2750
42 4.5 1120 698.0 4985 4690 4395
NOTES: 1. THESE TORQUE VALUES DO NOT APPLY TO CADMIUM PLATED FASTENERS 5000059K

31217455

2. ALL TORQUE VALUES ARE STATIC TORQUE MEASURED PER STANDARD AUDIT METHODS TOLERANCE = £10%
3.%* ASSEMBLY USES HARDENED WASHER

4. CLAMP LOAD LISTED FOR SHCS IS SAME AS GRADE 8 OR CLASS 10.9 AND DOES NOT REPRESENT FULL STRENGTH CAPABILITY OF SHCS.
IF HIGHER LOAD IS REQUIRED, ADDITIONAL TESTING IS REQUIRED.
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SECTION 1 - SPECIFICATIONS
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SECTION 2 - GENERAL

SECTION 2. GENERAL

2.1 MACHINE PREPARATION, INSPECTION, AND
MAINTENANCE

General

This section provides the necessary information needed
by those personnel that are responsible to place the
machine in operation readiness and maintain its safe
operating condition. For maximum service life and safe
operation, ensure that all the necessary inspections and
maintenance have been completed before placing the
machine into service. With proper care, maintenance
and inspections performed per JLG's recommendations
with any and all discrepancies corrected, this product
will be fit for continued use.

Preparation, Inspection, and Maintenance

It is important to establish and conform to a compre-
hensive inspection and preventive maintenance pro-
gram. The following table outlines the periodic machine
inspections and maintenance recommended by JLG
Industries, Inc. Consult your national, regional, or local
regulations for further requirements for mobile elevat-
ing work platform (MEWP). The frequency of inspections
and maintenance must be increased as environment,
severity and frequency of usage requires.

Pre-Start Inspection

It is the User’s or Operator’s primary responsibility to
perform a Pre-Start Inspection of the machine prior to
use daily or at each change of operator. Reference the
Operation and Safety Manual for completion proce-
dures for the Pre-Start Inspection. The Operation and
Safety Manual must be read in its entirety and under-
stood prior to performing the Pre-Start Inspection.

Pre-Delivery Inspection and Frequent Inspection

The Pre-Delivery Inspection and Frequent Inspection
shall be performed by a qualified JLG equipment
mechanic. JLG Industries, Inc. recognizes a qualified JLG
equipment mechanic as a person who, by possession of
a recognized degree, certificate, extensive knowledge,
training, or experience, has successfully demonstrated
the ability and proficiency to service, repair, and main-
tain the subject JLG product model.

31217455

The Pre-Delivery Inspection and Frequent Inspection
procedures are performed in the same manner, but at
different times. The Pre-Delivery Inspection shall be per-
formed prior to each sale, lease, or rental delivery. The
Frequent Inspection shall be accomplished for each
machine in service for 3 months or 150 hours (which-
ever comes first); out of service for a period of more than
3 months; or when purchased used. The frequency of
this inspection must be increased as environment,
severity and frequency of usage requires.

Reference the JLG Pre-Delivery and Frequent Inspection
Form and the Inspection and Preventative Maintenance
Schedule for items requiring inspection during the per-
formance of these inspections. Reference the appropri-
ate areas of this manual for servicing and maintenance
procedures.

Annual Machine Inspection

JLG recommends that the Annual Machine Inspection
be performed by a Factory-Trained Service Technician
on an annual basis, no later than thirteen (13) months
from the date of the prior Annual Machine Inspection.
JLG Industries, Inc. recognizes a Factory-Trained Service
Technician as a person who has successfully completed
the JLG Service Training School for the subject JLG prod-
uct model. Reference the machine Service and Mainte-
nance Manual and appropriate JLG inspection form for
performance of this inspection.

Reference the JLG Annual Machine Inspection Form and
the Inspection and Preventative Maintenance Schedule
for items requiring inspection during the performance
of this inspection. Reference the appropriate areas of
this manual for servicing and maintenance procedures.

For the purpose of receiving safety-related bulletins, it is
important that JLG Industries, Inc. has updated owner-
ship information for each machine. When performing
each Annual Machine Inspection, notify JLG Industries,
Inc. of the current machine ownership.

Preventative Maintenance

In conjunction with the specified inspections, mainte-
nance shall be performed by a qualified JLG equipment
mechanic. JLG Industries, Inc. recognizes a qualified JLG
equipment mechanic as a person who, by possession of
a recognized degree, certificate, extensive knowledge,
training, or experience, has successfully demonstrated
the ability and proficiency to service, repair, and main-
tain the subject JLG product model.

Reference the Preventative Maintenance Schedule and
the appropriate areas of this manual for servicing and
maintenance procedures. The frequency of service and
maintenance must be increased as environment, sever-
ity and frequency of usage requires.
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SECTION 2 - GENERAL

Table 2-1. Inspection and Maintenance Responsibilities

rnr?pgﬁlrgn E?ge::ﬁgspeeigtcgr(ﬁ])gr?gre. UserorOperator | Useror Operator Operation and Safety Manual
oDy oo e fun s qaegshecnc (el
et Gsenkelorapeodofmor han 3o s 10T |yt et (el

used.

AnnualMachine
Inspection

Annually, no laterthan 13 months from the date of the prior
inspection.

Owner, Dealer, or

User

Factory-Trained
Service Technician
(recommended)

Service and Maintenance Manual
and applicable JLGinspectionform.

Preventative
Maintenance

Atintervalsasspecifiedinthe Service and Maintenance Manual.

Owner, Dealer, or

User

Qualified JLG Mechanic | Service and Maintenance Manual

NOTE: Inspection forms are available from JLG. Use the Service and Maintenance Manual to perform inspections.

2.2 PREVENTIVE MAINTENANCE AND INSPECTION
SCHEDULE

The preventive maintenance and inspection checks are
listed and defined in the following table. This table is
divided into two basic parts, the “AREA” to be inspected
and the “INTERVAL” at which the inspection is to take
place. Under the “AREA” portion of the table, the various
systems along with the components that make up that
system are listed. The “INTERVAL" portion of the table is
divided into two columns representing the various
inspection time periods. The numbers listed within the
interval column represent the applicable inspection
code for which that component is to be checked.

The checks and services listed in this schedule are not
intended to replace any local or regional regulations
that may pertain to this type of equipment nor should
the lists be considered as all inclusive. Variances in inter-
val times may occur due to climate and/or conditions
and depending on the location and use of the machine.

NOTICE

Maintenance and Inspection Schedule Codes

1.

Check for proper and secure: installation, adjust-
ment, or torque.

Visual inspection for damage: (cracks, corrosion,
abrasions, distortion, excessive wear, broken
welds, gouges, chafing and threads showing).

Proper operation.

Check for proper sealing, signs of leakage and fluid
level.

Clean and free of debris.
Decals installed and legible.

Check for proper tolerances, routing, and lubrica-
tion.

Fully Charged.
Verify/Perform.

JLG INDUSTRIES REQUIRES THAT A COMPLETE ANNUAL INSPECTION
BE PERFORMED IN ACCORDANCE WITH THE “ANNUAL MACHINE
INSPECTION REPORT” FORM.

NOTE: This machine requires periodic safety and mainte-
nance inspections by a qualified JLG mechanic.
Notify JLG dealer if inspection is overdue.

31217455



SECTION 2 - GENERAL

Table 2-2. Preventive Maintenance & Inspection Schedule

INSPECTIONS
e PRE-DELIVERY (") R FREQUENT @ ANNUAL ®) (YEARLY)
INSPECTION INSPECTION
Scissor Arms
Scissorarms 1,2 1,2
Safety prop 1,2 1,2
Nuts, bolts, shafts, shields, bearings and locking devices 1,2 1,2
(ylinder/Pivot pins and attaching hardware 1,2 1,2
Arm padsand sliding block 1,2 1,2
Platform Assembly
Platform 1 1
Gate Assemblyand Latch 1,3 1,3
Extend deck and Locks 1,3 1,3
Guard railsand floor 1,2 1,2
Platform roll pins and fold down rails 1,2 1,2
Lanyard Anchorage Point 1,2,6 1,2,6
Chassis Assembly
Wheelbolts 1%0 1%0
Tires 1 2
Steer, Drive and axle components 1 2,5
Side-Compartment Door Installation 1,3,5 1,3,5
Drive Motors 1 1,4,5
Platform Ladder 1,5 1,5
Drive Brakes 1 1,5
Drive Hubs 1 1,4,5
SlidingWear Pads** 1,2,5,7 1,2,5,7
Front Wheel spindle nuts/bolts Rl 190
Functions/Controls
Control levers, switches, gauges andinstruments 13 13
Detents properlylock, Control enclosure and protective 13 13
Emergency stop switches at ground and platform 13 13
Lift, driveand speed cut-outs 3 3
Manual Descent Control 3 3
Functionenable system 3 3
Brakes 3 3,5
Machinefunctions 3 3
Joystick/toggle return to neutral/off when released 13 13
Load Sensing System 3 39
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Table 2-2. Preventive Maintenance & Inspection Schedule (Continued)

INSPECTIONS
SRERLONRRE N PRE-DELIVERY (") 0R FREQUENT (2 ANNUAL ) (YEARLY)
INSPECTION INSPECTION
Power System
Batteries 4 4
Battery Fluid 4 4
Battery Charger - 3
HYDRAULIC/ELECTRICSYSTEM
Hydrauliccylinders 1,7 2,45
Pumps, oil lines and reservoir 1 4
Hydraulicfilter 5 5
Hydraulictank, cap, breatherand vent 1 4
Hydraulicfitting 1 4
Electrical Connections 1,3 1,3
Switches, gauges, hornand lights 1,3 1,3
Switchesand controls 1,3 1,3
AlThydraulicpressures 3 3
HydraulicFluid 8 8
GENERAL
No unauthorized modification or additions 9 9
Paintand overall appearance. 5 5
Operation and safety manual 9 9
General Structural Condition and Welds 2 2
Grease and lubrication specification 9 9
Function test ofall system 9 9
Notify JLG change in machine ownership 9
ANSIand AEM handbook 9 9
(apacity Decals 9 9
Alldecals/placards 9 9
Annual machineinspection 9
Safety publication 9 9
Allfasteners, pins, shields and covers 1,2 1,2

Footnotes:
priorto each sale, lease, ordelivery.

@inservice for3 months; Out of service for3 months ormore; Purchased used.
(3)Annually, no later than 13 months from the date of the prior inspection, Includes all daily and quarterly inspections, mandated by

requlating body.

COndicatesa 50 hourinterval required to performtask afterinitial use of machine. This only occurs once in machine life.
** Refer to Operators Manual formachine specificinstructions.
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2.3 SERVICE MAINTENANCE COMPONENTS

MAF14380

1. Hydraulic Tank 4. Scissor Arm
2. Pump Assembly 5. Safety Prop
3. Batteries Location

(Some components are hidden for clarity inillustration.)
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Scissor Arm - Safety Prop

A WARNING

NEVER WORK UNDER AN ELEVATED PLATFORM UNTIL IT HAS BEEN
RESTRAINED FROM MOVEMENT WITH THE SAFETY PROP, BLOCKING
OR OVERHEAD SLING.

A CAUTION

THE SAFETY PROP MUST BE USED WHENEVER MAINTENANCE PER-
FORMED ON THE MACHINE REQUIRES THE SCISSOR ARMS TO BE
RAISED AND ONLY WITH NO LOAD IN THE PLATFORM.

The safety prop is located on the right side of the
machine on the side of the arm stack.

To engage the safety prop:

1. From the Ground Control Station, raise the plat-
form enough to allow the safety prop to be
engaged.

2. At the right side of the machine, rotate safety
prop into the vertical position.

3. Lower the platform until the safety prop stop on
the arm set below, stops all downward move-
ment of the platform/arm assembly.

MAF13810

Prop Engaged

To disengage the safety prop:

1. Raise the platform enough to release the safety
prop.

2. Rotate the prop assembly counterclockwise until
it is resting on the arm prop holder plate on the
side of the scissor arm assembly.

MAF13830

Prop Disengaged

Hydraulic 0il Check Procedure

+ Lube Point(s) - Hydraulic Reservoir
+ Reservoir Capacity - 1.3 gal. (5L)

+ Lube - Hydraulic Oil

+ Interval - Check Daily

NOTE: Check the hydraulic oil level with the platform in the
stowed position ONLY. Be certain the hydraulic oil
has warmed to operating temperature before
checking the oil level in the reservoir.

1. Open the hydraulic compartment door on the
right side of the machine and locate the hydrau-
lic reservoir (1).

2. Locate the lines indicating the minimum and
maximum levels of hydraulic oil (2 and 3) in the
reservoir. Ensure the level of oil is between the
two lines.

3. If the level of oil in the reservoir is below the
minimum level (2), more oil is needed. Wipe all
dirt and debris from the filler cap (4) and sur-
rounding area.

4. Remove filler cap and add proper grade of oil. Fill
until oil level is close to the maximum level (3).
Do not oveffill.

NOTE: Take precautions so impurities (dirt, water, etc.) can-
not enter the hydraulic system while filter/filter cap is
removed.
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NOTE: Recommended lubricating intervals are based on
machine operations under normal conditions. For
machines used in multi-shift operations and/or
exposed to hostile environments or conditions, lubri-
cation frequencies must be increased accordingly.

1 MAF13630

3. Maximum Level
4. Filler Cap

1. Hydraulic Reservoir
2. Minimum Level

31217455

2.4 SERVICE AND GUIDELINES

General

The following information is provided to assist you in
the use and application of servicing and maintenance
procedures contained in this book.

Safety and Workmanship

Your safety, and that of others, is the first consideration
when engaging in the maintenance of equipment.
Always be conscious of weight. Never attempt to move
heavy parts without the aid of a mechanical device. Do
not allow heavy objects to rest in an unstable position.
When raising a portion of the equipment, ensure that
adequate support is provided.

Cleanliness

1. The most important single item in preserving
the long service life of a machine is to keep dirt
and foreign materials out of the vital compo-
nents. Precautions have been taken to safeguard
against this. Shields, covers, seals, and filters are
provided to keep air, fuel, and oil supplies clean;
however, these items must be maintained on a
scheduled basis in order to function properly.

2. Atany time when air, fuel, or oil lines are discon-
nected, clean adjacent areas as well as the open-
ings and fittings themselves. As soon as a line or
component is disconnected, cap or cover all
openings to prevent entry of foreign matter.

3. (Clean and inspect all parts during servicing or
maintenance, and assure that all passages and
openings are unobstructed. Cover all parts to
keep them clean. Be sure all parts are clean
before they are installed. New parts should
remain in their containers until they are ready to
be used.

Components Removal and Installation

1. Use adjustable lifting devices, whenever possi-
ble, if mechanical assistance is required. All
slings (chains, cables, etc.) should be parallel to
each other and as near perpendicular as possible
to top of part being lifted.

2. Should it be necessary to remove a component
on an angle, keep in mind that the capacity of an
eyebolt or similar bracket lessens, as the angle
between the supporting structure and the com-
ponent becomes less than 90°.

3. If a part resists removal, check to see whether all
nuts, bolts, cables, brackets, wiring, etc., have
been removed and that no adjacent parts are
interfering.
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Component Disassembly and Reassembly

When disassembling or reassembling a component,
complete the procedural steps in sequence. Do not par-
tially disassemble or assemble one part, then start on
another. Always recheck your work to assure that noth-
ing has been overlooked. Do not make any adjustments,
other than those recommended, without obtaining
proper approval.

Pressure-Fit Parts

When assembling pressure-fit parts, use an anti-seize or
molybdenum disulfide base compound to lubricate the
mating surface.

Bearings

1. When a bearing is removed, cover it to keep out
dirt and abrasives. Clean bearings in nonflamma-
ble cleaning solvent and allow to drip dry. Com-
pressed air can be used but do not spin the
bearing.

2. Discard bearings if the races and balls (or rollers)
are pitted, scored, or burned.

3. If bearing is found to be serviceable, apply a
light coat of oil and wrap it in clean (waxed)
paper. Do not unwrap reusable or new bearings
until they are ready to install.

4. Lubricate new or used serviceable bearings
before installation. When pressing a bearing into
a retainer or bore, apply pressure to the outer
race. If the bearing is to be installed on a shaft,
apply pressure to the inner race.

Gaskets

Check that holes in gaskets align with openings in the
mating parts. If it becomes necessary to hand-fabricate
a gasket, use gasket material or stock of equivalent
material and thickness. Be sure to cut holes in the right
location, as blank gaskets can cause serious system
damage.

2-8

Bolt Usage and Torque Application

1. Self locking fasteners, such as nylon insert and
thread deforming locknuts, are not intended to
be reinstalled after removal. Always use new
replacement hardware when installing locking
fasteners.

2. Use bolts of proper length. A bolt which is too
long will bottom before the head is tight against
its related part. If a bolt is too short, there will not
be enough thread area to engage and hold the
part properly. When replacing bolts, use only
those having the same specifications of the orig-
inal, or one which is equivalent.

3. Unless specific torque requirements are given
within the text, standard torque values should
be used on heat-treated bolts, studs, and steel
nuts, in accordance with recommended shop
practices. (See Torque Charts in section 1.)

Hydraulic Lines and Electrical Wiring

Clearly mark or tag hydraulic lines and electrical wiring,
as well as their receptacles, when disconnecting or
removing them from the unit. This will assure that they
are correctly reinstalled.

Hydraulic System

1. Keep the system clean. If evidence of metal or
rubber particles are found in the hydraulic sys-
tem, drain and flush the entire system.

2. Disassemble and reassemble parts on a clean
work surface. Clean all metal parts with non-
flammable cleaning solvent. Lubricate compo-
nents, as required, to aid assembly.

Lubrication

Service applicable components with the amount, type,
and grade of lubricant recommended in this manual, at
the specified intervals. When recommended lubricants
are not available, consult your local supplier for an
equivalent that meets or exceeds the specifications
listed.

Battery

Clean battery, using a non-metallic brush and a solution
of baking soda and water. Rinse with clean water. After
cleaning, thoroughly dry battery and coat terminals
with an anti corrosion compound.
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2.5 LUBRICATION AND INFORMATION

Hydraulic System

1.

NOTE:

The primary enemy of a hydraulic system is con-
tamination. Contaminants enter the system by
various means, e.g., using inadequate hydraulic
oil, allowing moisture, grease, filings, sealing
components, sand, etc., to enter when perform-
ing maintenance, or by permitting the pump to
cavitate due to insufficient quantity of oil in sup-
ply tube.

The design and manufacturing tolerances of the
component working parts are very close, there-
fore, even the smallest amount of dirt or foreign
matter entering a system can cause wear or
damage to the components and generally
results in faulty operation. Every precaution
must be taken to keep hydraulic oil clean, includ-
ing reserve oil in storage. Hydraulic system filters
should be checked, cleaned, and/or replaced as
necessary, at the specified intervals required, see
Table 2-2, Preventive Maintenance & Inspection
Schedule Always examine filters for evidence of
metal particles.

Cloudy oils indicate a high moisture content
which permits organic growth, resulting in oxi-
dation or corrosion. If this condition occurs, the
system must be drained, flushed, and refilled
with clean oil.

It is not advisable to mix oils of different brands
or types, as they may not contain the same
required additives or be of comparable viscosi-
ties. Good grade mineral oils, with viscosities
suited to the ambient temperatures in which the
machine is operating, are recommended for use.

Metal particles may appear in the oil or filters of new
machines due to the wear-in of meshing compo-
nents.

Hydraulic Oil

1.

2.

NOTE:

Refer to Section 1 for recommendations for vis-
cosity ranges.

JLG recommends Premium Hydraulic Fluid,
which has an ISO viscosity grade of 15 and a vis-
cosity index of 168.

Start-up of hydraulic system with oil temperatures
below -15°F (-26°C) is not recommended. If it is nec-
essary to start the system in a sub-zero environment,
it will be necessary to heat the oil with a low density,
electrical heater to a minimum temperature of

-15°F (-26°C).

31217455

Changing Hydraulic 0il

1. Use of any of the recommended crankcase or
hydraulic oils eliminates the need for changing
the oil on a regular basis. However, filter ele-
ments must be changed annually unless operat-
ing in extreme conditions. If it is necessary to
change the oil, use only those oils meeting or
exceeding the specifications appearing in this
manual. If unable to obtain the same type of oil
supplied with the machine, consult local sup-
plier for assistance in selecting the proper equiv-
alent. Avoid mixing petroleum and synthetic
base oils. JLG Industries recommends changing
the hydraulic oil annually.

2. Use every precaution to keep the hydraulic oil
clean. If the oil must be poured from the original
container into another, be sure to clean all possi-
ble contaminants from the service container.
Always replace the filter and clean magnet any
time the system oil is changed.

3. While the unit is shut down, a good preventive
maintenance measure is to make a thorough
inspection of all hydraulic components, lines, fit-
tings, etc., as well as a functional check of each
system, before placing the machine back in ser-
vice.

NOTE: Refer to section 4 for oil checking and oil changing
procedure.

Lubrication Specifications

Specified lubricants, as recommended by the compo-
nent manufacturers, are always the best choice, how-
ever, multi-purpose greases usually have the qualities
which meet a variety of single purpose grease require-
ments. Should any question arise, regarding the use of
greases in maintenance stock, consult your local sup-
plier for evaluation. Refer to Section 1, Lubrication Spec-
ifications for an explanation of the lubricant key
designations.
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2.6

CYLINDER DRIFT TEST

Maximum acceptable cylinder drift is to be measured
using the following methods.

Platform Drift

Measure the drift of the platform to the ground. Fully
elevate the platform. Maximum allowable drift is

2 in. (5 cm) in 10 minutes. If the machine does not pass
this test, proceed with the following.

Cylinder Drift
MAX. ACCEPTABLE DRIFT
CYLINDER BORE DIAMETER 1N 10 MINUTES

INCHES MM INCHES MM
24 60 0.042 1.06

3 76.2 0.026 0.66

35 89 0.019 0.48

4 101.6 0.015 0.38

5 127 0.009 0.22

6 1524 0.006 0.15

7 177.8 0.005 0.13

Drift is to be measured at the cylinder rod with a cali-
brated dial indicator. The cylinder oil must be at ambi-
ent temperature and temperature stabilized.

The cylinder must have the normal load, which is the
normal platform load applied.

If the cylinder passes this test, it is acceptable.

NOTE: This information is based on 6 drops per minute cyl-

inder leakage.

2.7 PINS AND COMPOSITE BEARING REPAIR

GUIDELINES

Filament wound bearings.

1.

NOTE:

Pinned joints should be disassembled and

inspected if the following occurs:

a. Excessive sloppiness in joints.

b. Noise originating from the joint during opera-
tion.

Filament wound bearings should be replaced if
any of the following is observed:

a. Frayed or separated fibers on the liner surface.
b. Cracked or damaged liner backing.

c. Bearings that have moved or spun in their
housing.

d. Debris embedded in liner surface.

Pins should be replaced if any of the following is
observed (pin should be properly cleaned prior to
inspection):

a. Detectable wear in the bearing area.

b. Flaking, pealing, scoring, or scratches on the
pin surface.

¢. Rusting of the pin in the bearing area.

Re-assembly of pinned joints using filament
wound bearings.

a. Housing should be blown out to remove all
dirt and debris, bearings and bearing housings
must be free of all contamination.

b. Bearing / pins should be cleaned with a sol-
vent to remove all grease and oil.

Filament wound bearings are dry joints and should
not be lubricated.

¢. Pins should be inspected to ensure it is free of
burrs, nicks, and scratches which would dam-
age the bearing during installation and opera-
tion.

31217455



SECTION 3 - CHASSIS & SCISSOR ARMS

SECTION 3. CHASSIS & SCISSOR ARMS

BATTERIES AND HYDRAULIC COMPONENT COMPARTMENTS

MAF14400

MAF14390

3. Batteries
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2. Compartment Latch and Release Handle
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Figure 3-1. Components of Battery Side Swing - Out Compartment Doors

1. Left Side Component Compartment Door
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3.1

3-1

3. HydraulicTank
4. Motor Assembly

Figure 3-2. Side Swing - Out Compartment Doors

1. Right Side Component Compartment Door
2. Compartment Latch and Release Handle
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MAF14830A

3-2

1. Side Compartment Door 5. Support Latch 9. Bracket 13. Cotter Pin
2. Pinlatch 6. Bolt 10. Bolt* 14. Bearing
3. CotterPin 7. Washer 11. Washer

4. ThrustWasher, spring 8. Nut 12. Screw

Figure 3-3. Side Swing - Out Compartment Doors

NOTE: *Torque hinge tightening bolts to 37 ft. Ibs. (50 Nm).
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3.2 BATTERY REMOVAL/MAINTENANCE

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 AFTER-
MARKET PROGRAMS. 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 PERFORMANCE ISSUES OR BATTERY CHARGER FAULT
CODES. JLG ASSUMES NO RESPONSIBILITY FOR SERVICE OR PERFOR-
MANCE ISSUES ARISING FROM THE USE OF NON APPROVED BATTER-
IES.

Battery Quick-Disconnect

Machines equipped with the battery
quick-disconnect allow all machine
power to be easily disconnected at the
batteries without removing battery
cables from the battery posts. To discon-
nect power, locate the RED quick-dis-

connect connector on top of the batteries inside the
battery compartment and pull halves apart.

A CAUTION

BEFORE BATTERY REMOVAL CAN BEGIN, ENSURE THAT THE (+) AND
(-) BATTERY CABLES HAVE BEEN PROPERLY DISCONNECTED.

1. The machine batteries are located inside the
machine left side compartment door. Release
the latch bar at the rear of the door and swing
door open.

2. Once the battery door is open, battery replace-
ment/maintenance can begin.

3. Toremove one or more batteries from the
machine, first disconnect the positive (+) battery
cable from the forward most battery connected
to the main contactor relay.

4. After any maintenance on the batteries or
replacement of the batteries is complete, recon-
nect the batteries and check for proper opera-
tion.

5. Close and latch the left side compartment door.

3 MAF13700

1. Batteries
2. Battery Fuse

3. Battery Quick Disconnect

Figure 3-4. Battery Cable Connections
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Battery Maintenance and Safety Practices

Non-Sealed - Refillable Lead Acid Batteries Only

A CAUTION

ENSURE THAT BATTERY ACID DOES NOT COME INTO CONTACT WITH
SKIN OR CLOTHING. WEAR PROTECTIVE CLOTHING AND EYEWEAR
WHEN WORKING WITH BATTERIES. NEUTRALIZE ANY BATTERY ACID
SPILLS WITH BAKING SODA AND WATER.

BATTERY ACID RELEASES AN EXPLOSIVE GAS WHILE CHARGING,
ALLOW NO OPEN FLAMES, SPARKS OR LIGHTED TOBACCO PRODUCTS
IN THE AREA WHILE CHARGING BATTERIES. CHARGE BATTERIES ONLY
IN A WELL VENTILATED AREA.

ADD ONLY DISTILLED WATER TO BATTERIES. WHEN ADDING DISTILLED
WATER TO THE BATTERIES, A NON-METALLIC CONTAINER AND/OR
FUNNEL MUST BE USED.

A WARNING

DO NOT REPLACE ITEMS CRITICAL TO STABILITY, SUCH AS BATTERIES,
WITH ITEMS OF DIFFERENT WEIGHT OR SPECIFICATION. DO NOT MOD-
IFY UNIT IN ANY WAY TO AFFECT STABILITY.

Check the electrolyte level of the batteries often, adding
only distilled water when required. When fully charged,
battery fluid level should be 1/8" below vent tubes.

(See below Figure).

« DO NOT fill to bottom of vent tubes.

« DO NOT allow fluid level to go below the top of the
plates when charging or operating.

« Clean terminal connections if they become corroded.

BATTERY FLUID LEVEL OF FULLY

FILLER CAP CHARGED BATTERY

N VENTTUBE
=/
S| |

PLATES

| —

|

—

3.3 BATTERY CHARGING

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 CONNEC-
TOR OR NON-INSULATED BATTERY TERMINAL.

DO NOT OPERATE CHARGER IF THE AC SUPPLY CORD IS DAMAGED OR
IF THE CHARGER HAS RECEIVED A SHARP BLOW, BEEN DROPPED, OR
OTHERWISE DAMAGED IN ANY WAY.

ALWAYS DISCONNECT THE CHARGER AC SUPPLY BEFORE MAKING OR
BREAKING THE (POS/NEG) CONNECTIONS TO THE BATTERY.
DO NOT OPEN OR DISASSEMBLE CHARGER.

1. The battery charger AC input plug is located in
an opening on the panel at the lower rear of the
machine.

2. Connect the charger ACinput plug to a
grounded outlet using a 3 wire heavy duty
extension cord. (Refer Section 1, Battery Charger
for battery charger AC input specifications.)

3. When powered up the charger will go through a
short LED indicator self-test. The battery charger
LED indicators on the charger will flash in
sequence for two seconds. These LED indicators
can be viewed through the opening on the rear
panel where the charger AC cord is accessed. See
battery charger descriptions following in this
sub-section.

4. The batteries are fully charged when the green
light on the battery charger status panel is illu-
minated.

NOTE: |If the charger is left plugged in, the charger will
automatically restart a complete charge cycle if the
batteries voltage drops below a minimum voltage
or 30 days has elapsed.

31217455



SECTION 3 - CHASSIS & SCISSOR ARMS

Delta-Q - Battery Charger

=

MAF14470

1. ACVoltage Input Plug 2. Charge Indicator LEDs

NOTE: Some items are removed for illustration purposes
only. For charger specifications, Refer section 1, Bat-
tery Charger.

« AC Power On - BLUE LED ON

« Low State of Charge - Bottom Panel - GREEN LED
Flashing - Top Panel - GREEN LED OFF.

« High State of Charge - Bottom Panel - GREEN LED ON
- Top Panel - GREEN LED Flashing.

« Charge Complete - Bottom Panel - GREEN LED ON -
Top Panel - GREEN LED ON.

« Fault Indicator - RED LED ON.

« External Error Condition Caution - AMBER LED
Flashing.

31217455

Green Power - Battery Charger

MAF14480

3. DCVoltage Output Plug
4. (Charge Indicator

1. ACVoltage Input Plug
2. Charger Interlock Cable

NOTE: Some items are removed for illustration purposes
only. For charger specifications, Refer section 1, Bat-
tery Charger.

« Battery Charging - YELLOW LED - AGM - Flashes
Quickly/FLOODED - Remains ON/ AGM-FLOODED -
Flashes Slowly.

« Charge Complete - GREEN LED ON.

« Fault Indicator - RED LED ON.

 Performing Self-Diagnostic - YELLOW and GREEN
LEDs Flashing Simultaneously.

If required, further general and troubleshooting informa-
tion about the battery charger can be found in the charger
manufacturers Owner’s Guide.
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Battery Charger Maintenance

A CAUTION

USE CHARGER ONLY ON BATTERY SYSTEMS WITH AN ALGORITHM
SELECTED THAT IS APPROPRIATE TO THE SPECIFIC BATTERY TYPE.
OTHER USAGE MAY CAUSE PERSONAL INJURY AND DAMAGE.

LEAD ACID BATTERIES MAY GENERATE EXPLOSIVE HYDROGEN GAS
DURING NORMAL OPERATION. KEEP SPARKS, FLAMES, AND SMOKING
MATERIALS AWAY FROM BATTERIES. PROVIDE ADEQUATE VENTILA-
TION DURING CHARGING. NEVER CHARGE A FROZEN BATTERY.

STUDY ALL BATTERY MANUFACTURERS’ SPECIFIC PRECAUTIONS SUCH
AS RECOMMENDED RATES OF CHARGE AND REMOVING OR NOT
REMOVING CELL CAPS WHILE CHARGING.

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 CONNEC-
TOR OR NON-INSULATED BATTERY TERMINAL.

DO NOT OPERATE CHARGER IF THE AC SUPPLY CORD IS DAMAGED OR
IF THE CHARGER HAS RECEIVED A SHARP BLOW, BEEN DROPPED, OR
OTHERWISE DAMAGED IN ANY WAY.

ALWAYS DISCONNECT THE CHARGER AC SUPPLY BEFORE MAKING OR
BREAKING THE (POS/NEG) CONNECTIONS TO THE BATTERY.
DO NOT OPEN OR DISASSEMBLE CHARGER.

1. Forflooded lead-acid batteries, regularly check
water levels of each battery cell after charging
and add distilled water as required to level speci-
fied by battery manufacturer. Follow the safety
instructions recommended by the battery man-
ufacturer.

2. Make sure charger connections to battery termi-
nals are tight and clean.

3. Do not expose charger to oil or to direct heavy
water spraying when cleaning vehicle.

Excessive Battery Watering Requirements or Strong
Sulphur (Rotten Egg) Smell

These symptoms indicate over-charging or high battery
temperature. These symptoms are unlikely to be caused
by too high a charge current since the maximum charge
current of the charger will be small compared to even a
moderately sized battery pack. The most likely cause for
this problem is incorrect charge algorithm setting and/or
high ambient temperatures.

1. Confirm that the battery pack is not too small -
usually > 50Ah.

2. Confirm that the nominal battery voltage
matches the charger output voltage.

3. If the output voltage of the charger seems exces-
sive, return the charger for service. Contact JLG
to get the expected battery voltage settings for
the charger in question. Be sure to have the char-
ger’s serial number and charge algorithm setting
available when calling.

31217455



SECTION 3 - CHASSIS & SCISSOR ARMS

Table 3-1. Diagnostic Trouble Codes (Delta Q Battery Charger)

DTC Fault Solution
E-0-0-1 Batterv hiahvoltage Checkthe batteryvoltage and cable connections. Check batterysize and condition.
E-0-2-1 yhg g This error will automatically clear once the condition has been corrected.
E-0-0-2 Batterylowvoltage Check the batteryvoltage and cable connections. Check battery size and condition.
E-0-2-2 y g This error will automatically clear once the condition has been corrected.
Charge time outcaused by battery Possible Fauses: Charger outputreduced due to high temperatures, poor battery health, very
. . deeply discharged battery and /or poorly connected battery.
E-0-0-3 pack notreaching required voltage . . .
" S Possible solutions: Operate at lower ambient temperature. Replace battery pack. Check DC con-
within safe time limit. . . . A . .
nections. This error will automatically clear once the chargeris reset by cycling DC.
£0-0-4 Battery could not meet minimum Check forshorted ordamaged cells. Replace battery pack. Check DC connections.
voltage This error will automatically clear once the chargeris reset by cycling DC.
Possible causesinclude poor battery health, very deeply discharged battery, poorly connected
- battery,and/ or high parasiticloads on battery while charging.
E-0-0-7 Batteryamp hourlimit exceeded Possible solutions: Replace battery pack. Check DCconnections. Disconnect parasiticloads. This
error willautomatically clear once the chargeris reset by cycling DC.
£0-0-8 Battery temperatureis out ofrande Possible battery temperature sensor error. Check temperature sensor and connections. Reset
ytemp g charger.This error will automatically clear once the condition has been corrected.
. Batteryis connected to the chargerincorrectly. Check the battery connections. This error will
E-0-1-2 Reverse polarity error . .
automatically clear once the condition has been corrected.
E-0-1-6 . . Co -
£0-1-8 USB operation failed Software upgrad{efallure orscrlptoperatlop faillure. Ensure the USB flash driveis properly for
F-0-0-6 matted and retryinserting the USB flash drive into the charger.
£02-3 High ACvoltage error (> 270VAC) Connec.tchargertqan ACsourcethat prowd§ stable ACbetween 85-270VAC/45-65Hz. This
error willautomatically clear once the condition has been corrected.
£0--4 Chargerfailed toinitialize The charger'hasfalled toturn on properly. Disconnect ACinput and battery for 30 seconds
beforeretrying.
ACsourceis unstable. Could be caused by undersized generatorand /or severely undersized
E-0-2-5 Low ACvoltage oscillation error inputcables. Connect chargertoan ACsource that provides stable ACbetween 85-270VAC/ 45-
65 Hz. This error will automatically clear once the condition has been corrected.
F-0-0-1,F-0-0-2, F-0-0-3,F-0-0-4, Internal chargerfault. Remove ACand battery for minimum 30 seconds and retry charger. If it
F-0-0-6 failsagain, please contact the manufacturer of your vehicle or machine.
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Table 3-2. Fault Codes (Green Power)

Flash Code Cause Solution

1) Check battery connectionis correct.
1 ConnectionIssue 2) Check charger connectionis correct.
3) Check each batteryis good.

)

)

1) Check ACinput cord s connected between chargerand ACoutlet.

2 Abnormal ACPower nput (Voltage) 2) Make sure ACplugistightly secured into ACoutlet.

1) Charger shuts down and goes into protectionmode due to
charger/environmental temperature is too high for chargerto

function properly. Please place the chargerinto an area with ambientair
flowortoa cooler place.

2) Disconnect the chargerand wait for 15-20 mins before reconnecting for
charging.

3 ChargerHigh Temperature Protection

1) Chargerwill reduce or even stop charging when the battery temperature
exceeds 50° C. Thisis to avoid battery overheating.

2) Disconnect the charger and wait for 15-20 mins before reconnecting for
charging.

4 Battery High Temperature Protection

5 Output Currentistoo high Return to factory for repair.

6 BatteryVoltage s too high(>30.5V) Checkand assure that the correct output batteryvoltage is connected.

7 BatteryVoltage is too low(<18V) Checkandassure thatthe correct output battery voltage is connected.
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3.4 LOGICCONTROL MODULE INSTALLATION

All machine electrical functions are controlled through the
logic control module, the logic control module also moni-
tors all the machine’s electrical systems. If a system fault
should happen with the logic module or one of the
machine’s electrical systems, the logic module will gener-
ate a DTC code. Refer Section 7.3, DTC Table for diagnostic
information concerning any DTC code generated by the
logic module.

The logic control module is located on the machine chas-
sis inside the right side compartment door, just to the rear
of the hydraulic manifold valve assembly. It is mounted on
a two piece mounting plate for easier access to the front
panel.

Module Access

1. Open the right side compartment to access the
logic control module.

To Remove The Module From The Machine

1. Disconnect machine power at the positive (+)
battery cable or use quick disconnect, if
equipped.

2. Mark or note the harness connector positions
before removing from the module.

3. Disconnect the harness connectors from the
front of the module.

4. Remove the three bolts, nuts and washers, two
on top and one on bottom of module, to remove
the module from it's mounting plate.

Re-install by reversing the above steps.

31217455

MAF13620
3. Main Harness Connectors

1. Logic Module Assembly
2. Module Mounting Bolts/Nuts
and Washers

Figure 3-5. Logic Module Components

NOTE: *Torque mounting bolts (M8) - 14.16 ft. Ib.
(19.2 Nm) makx.

MAF13990

1. €001 -V1 Connector - 8 Pin
2. €001 -V2 Connector - 20 Pin
3. €001 -V3 Connector - 20 Pin

Figure 3-6. Logic Module C001 - Harness Connector Identification

4, (001-V4 Connector - 20 Pin
5. €001 - V5 Connector - 20 Pin

NOTE: For detailed connector pin assignments see the Elec-
trical Schematic in Section 8.8.
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3.5 MAIN POWER CONTACTOR RELAY AND DRIVE
CONTROL MODULE

The main power contactor relay and power control
module are accessible by opening the left side swing
out compartment door, next to the batteries.

NOTICE

DISCONNECT MAIN POWER FROM THE BATTERIES BEFORE ATTEMPT-
ING TO REMOVE THE MAIN POWER CONTACTOR RELAY OR SERVICING
THE ELECTRICAL SYSTEM. FAILURE TO DO SO COULD CAUSE DAMAGE
TO THE MACHINES ELECTRICAL COMPONENTS.

MAF 14490

1. Main Drive Contactor Relay

2. Battery (+) Cable

3. From Machine Logic Control
Module

4. To Drive Controller B (+) Post

5. Battery Charger Output (+) To
Battery (+) Cable

6. Drive Control Module
7. ToPump (-) terminal
8. To Battery (—) terminal

Figure 3-7. Main Power Contactor Relay and Drive Controller Module
Location

3.6 DRIVE CONTROL MODULE

The power control module is located right side of the
machine inside the compartment as shown in

Figure 3-8. below. Use the following instructions when
removing and installing the power module.

MAF14070

1. Drive Module 2. Mounting Screws

Figure 3-8. Drive Module - Installation

Removal

1. Turn off power machine power and disconnect
the batteries.

NOTE: Note the wire terminal locations when removing the
Power Module.

2. Disconnect all wires from the power module and
remove the module mounting bolts, remove
module from the machine.
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Installation

Be sure that the terminals are oriented as shown.

2. Afterinstalling the power module, begin con-
necting the wires back to the controller. Refer-

NOTICE

DO NOT OVERTIGHTEN THE TERMINAL BOLTS, OR DAMAGE TO THE

ence.

UNIT COULD OCCUR.

3. Torque the terminal bolts to 7 ft Ib. (10 Nm).

4. Afterall connections to the power module are
made, the battery can be reconnected.

(000000000000))
0008006600863
\eceoeccoe0ed)

Jé

e

1001243107-B
MAF140808

1. B-(Battery (—) terminal)

2. B-(Pump (+) terminal)

3. W-(Left Motor (-) & Right
Motor (+) terminal)

N

4. P-(Pump (=) terminal)
5.
6

V - Left Motor (+) terminal
U- (Right Motor () terminal)
ToRelay B (+)

Figure 3-9. Drive Module Terminals

31217455

Table 3-3. Power Module Specification

Nominal Operating Voltage (B+):
OverVoltage Cutoff:
UnderVoltage Limits:

24VDC
35VDC
10VDC

Maximum Current Limits
2Min.Rated Current:

Continuous Rated Current:

120A
55A

For Pump DCMotor
Maximum Current:

270A

OperatingTemperature Range

-40°F t0 104°F (-40°Ct040°C)

Terminal BoltTorque:

5.16£1.03ft.Ib.(7+1.4 Nm)

3-1
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2
1 8
| ©
N :
N
7 9
MAF13250

1. Batteries 4. Hydraulic Pump Motor 7. ToBattery Charger (+)
2. Main Power Contactor Relay 5. To Logic Module Controller 8. ToBattery Charger (-)
3. Drive Control Module 6. To Logic Control Module 9. Battery Quick-Disconnect

Figure 3-10. Hydraulic Pump Control - Power Connections

3-12
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3.7 DRIVE MODULE ELECTRICAL EVALUATION

Several basic electrical tests can be performed on the
Power Module. Failure of one of these evaluations is sig-
nificant and may indicate that the device is physically
damaged. If a Power Module is suspected to be faulty,
thoroughly examine the rest of the system for possible
damage.

Make all measurements with a voltmeter set to resis-
tance scale (Ohms) (Refer to Section 8 - Resistance Mea-
surement - page 8-2). Disconnect the Main Battery, all
the power cables and the Ampseal connector from the
Power Module during this analysis.

Discharge the power capacitors inside the controller
connecting a power resistor (for example 8.20 Ohm
50W) between +B power post and -B power post of the
controller (connect resistor for 2-3 sec).

Using voltmeter verify that voltage between +B and -Bis
0V. Proceed with measurements with a voltmeter set to
a resistance scale (Ohms). Proceed with measurements
with a voltmeter set to a resistance scale (ohms).

1. Resistance >100k Ohms All Terminals To
Housing

Ensure that there is an open-circuit between all
terminals of the Power Module and the module's
aluminium housing. Electronics are insulated
from the housing. Place the Black meter lead on
the housing and use the red meter load to probe
all terminals.

2. Resistance > 10k Ohms Between Motor Phase
Terminal And +b Terminal

Internally there is a MOS-FET transistor between
these terminals that should be high-impedance
when the module is unpowered.

Place the Black meter lead on the motor phase
(for example U) and use the Red meter load on
+B power terminals.

Repeat same measure for all the three phases (U,
VandW).

3. Resistance > 10k Ohms Between Motor Phase
Terminal And -b Terminal

Internally there is a MOS-FET transistor between
these terminals that should be high-impedance
when the module is unpowered.

Place the Red meter lead on the motor phase
(for example U) and use the Black meter load on
-B power terminals.

Repeat same measure for all the three phases (U,
Vand W).

31217455

Resistance > 130k Ohms Pump Phase Termi-
nal (-P) And +B Terminal

Internally there is a MOS-FET transistor between
these terminals that should be high-impedance
when the module is unpowered.

Place the Black meter lead on the pump phase
(-P) and use the red meter load on +B power ter-
minals.

Resistance > 130k Ohms Pump Phase Termi-
nal (-P) And -B Terminal

Internally there is a MOS-FET transistor between
these terminals that should be high-impedance
when the module is unpowered

Place the Red meter lead on the pump phase (-P)
and use the Black meter load on -B power termi-
nals.

3-13
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3.8 TRACTION SYSTEM

Theory of Operation

The traction, or drive system, moves the vehicle along
the ground by electric motors. The Armatures (rotating
windings) of the PM (Permanent Magnet) drive motors
are wired to the Power Module's U, V and W terminals.
The U terminal connects to black wire of right motor, the
V terminal connects to Red wire of Left Motor, the W ter-
minal connects to Red wire of Right Motor and Black
wire of left motor together.

To provide variable speed control, the Armature MOS-
FET transistors switch On and Off at high frequencies
(PWM/pulse width modulation; 16kHz). The Duty Cycle
(On & Off time) is varied to control the voltage applied
to the Armatures. When the MOSFET's spend 50% of the
period On and 50% Off, approximately ¥z of the avail-
able power will be applied to the Armatures (50% Duty
Cycle). Similarly, the MOSFET are On continuously (100%
Duty Cycle) to apply all available Battery power to the
Armatures (as in Driving at Full Speed).

Instead of electro-magnets (called Field Windings), the
permanent magnet drive motors use permanent mag-
nets located in the stator (non-rotating) portion of the
motor. The magnetism from permanent magnets can-
not be adjusted by the Power Module, but permanent
magnet drive motors have very good power density and
torque which can provide strong electro-motive force
when climbing a grade at low speeds. The noise and
RPM capability are also good performance.

Common Traction System Difficulties

1.  Ground Module Interlocks

There are a variety of interlocks that prevent
Drive due to system events (Elevated but Pot-
Hole Mechanism Failed to Deploy, etc.). Before
investigating Traction System issues, examine
the JLG Analyzer's HELP Menu while attempting
to Drive from Platform Mode. Refer to the Sec-
tion 5 for explanation of the JLG Analyzer Help
Messages.

2. Power Module Diagnostic Issues

For simple visual diagnosis of system faults and
to monitor system status, a red LED is provided
on the body of the controller.

The Power Module executes a self-test during
every power-up to ensure proper functionality. If
a Diagnostic Issue is detected, the Power Module
will not energize the Line Contactor. Instead, it
will flash the Red LED, a different number of
times, in a repeated pattern, when there is a
fault. The number of flashes indicates the type of
fault. Please connect JLG Analyzer to diagnostic.

Open-Circuit Motor Armature

This issue will not allow the vehicle to drive,
investigate for issues like improper crimps, loose
terminals, corrosion and resistance between
Armature cables (heavy red and black conduc-
tors).

Short-Circuit Motor Armature

This issue will not allow the vehicle to drive. To
find the source of the difficulty. Investigate for
crushed and burned cables. Note if the drive
motor smells burned.

Short-Circuit Brake Release

This issue will not allow the vehicle to drive. This
situation can be investigated by using JLG ana-
lyzer. It will display "POWER MODULE BREAK
WIRING ISSUE".

Open-Circuit Brake Release

This issue happened on Right drive motor brake
will not allow the vehicle to drive. This situation
can be investigated by using JLG Analyzer. It will
display "POWER MODULE BRAKE WIRING ISSUE".

This issue happened on Left drive motor brake
will allow the vehicle to drive. Continued
attempts to drive the vehicle may result motor
overheating and armature damage. The Ground
Module and ZAPI Power Module cannot detect
this fault during power-up or self-test. This situa-
tion can be detected by elevating the vehicle's
front wheels and engaging drive (platform
stowed). The motor will not rotate.
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3.9 DRIVEMOTOR ELECTRICAL EVALUATION

Several basic electrical tests can be performed on the
Drive Motors. Failure of one of these evaluations is sig-
nificant and may indicate that the device is physically
damaged. If a Power Module is suspected to be faulty,
thoroughly examine the rest of the system for possible
damage.

Make all measurements with a voltmeter set to resis-
tance scale (Ohms) (Refer to Section 8 - Resistance Mea-
surement - page 8-2). Disconnect the Main Battery, all
the power cables and the Ampseal connector from the
Power Module during this analysis.

1. Resistance < 2 Ohms Heavy Red to Heavy
Black Armature Wires

The heavy red and black conductors are con-
nected to the motor's armature winding. The
winding is a very low impedance and should
appear to be a short-circuit for an ordinary volt-
meter.

High resistance can signal corrosion, improper
crimps, damaged cabling, worn brushes, a faulty
commutator, or an open armature winding.

2. Resistance 28+2 Ohms Red to Black Brake
Wires

The red and black wires insert to a 2-way
Deutsch connector are connected to the integral
brake.

Improper resistance can signal corrosion,
improper crimps, damaged cabling, or a faulty
solenoid.

31217455

Resistance =5 Mega Ohms Red Armature
Wire to Motor Housing

The armature winding should be electrically iso-
lated from the motor housing. Low resistance
may be an indication of a crushed cable, a
burned cable, or a burned armature winding.

Investigate by disconnecting the drive motor
cable from the motor and re-measure resistance
(isolation).
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3.10 TORQUE HUB

NOTICE

THE PROCEDURES WITHIN THIS SECTION APPLY TO ALL
MACHINES AND TORQUE HUBS. PROCEDURES THAT APPLY TO
SPECIFIC MACHINES AND TORQUE HUBS WILL BE SO NOTED BY
PROPER SERIAL NUMBERS.

NOTE: These instructions will cover how to completely
assemble and disassemble the Torque-Hub unit.
However, if the unit is under warranty you should
contact JLG Industries, Inc. for a replacement unit.
The warranty will no longer be valid if the unit is dis-
assembled by non-JLG personnel.

NOTICE

TORQUE HUB UNITS SHOULD ALWAYS BE ROLL AND LEAK
TESTED BEFORE DISASSEMBLY AND AFTER ASSEMBLY TO MAKE
SURE THAT THE UNIT’S GEARS AND SEALANTS ARE WORKING
PROPERLY.

Torque-Hub units should always be roll and leak tested
before disassembly and after assembly to make sure
that the unit's gears, bearings and seals are working
properly. The following information briefly outlines
what to look for when performing these tests.

A WARNING

IF THE MACHINE IS ON ANY INCLINE, THE WHEELS MUST BE
ADEQUATELY BLOCKED PRIOR TO MANUALLY DISENGAGING
THE BRAKES. FAILURE TO DO SO MAY RESULT IN INJURY OR
EVEN DEATH.

NOTE: The brake must be released before performing the
roll test. This can be accomplished by connecting the
brake release cable and depressing button. The brake
can also be released by following the manual disen-
gage procedures outlined in this section.

A CAUTION

RETURN BRAKE RELEASE CABLE BEFORE RETURNING TO NOR-
MAL OPERATION.

Roll Test

The purpose of the roll test is to determine if the unit's
gears are rotating freely and properly. You should be
able to rotate the wheel or hub of the gearbox by hand.
If you feel more drag in the gears only at certain points,
then the gears are not rolling freely and should be
examined for improper installation or defects. Some
gear packages roll with more difficulty than others. Do
not be concerned if the gears in your unit seem to roll
hard as long as they roll with consistency.

3-16

Leak Test

The purpose of a leak test is to make sure the unit is air
tight. You can tell if your unit has a leak if the pressure
gauge reading on your leak checking fitting starts to fall
after the unit has been pressurized and allowed to
equalize. Leaks will most likely occur at the pipe plugs,
the main seal or wherever o-rings are located. The exact
location of a leak can usually be detected by brushing a
soap and water solution around the main seal and
where the o-rings or gaskets meet on the exterior of the
unit, then checking for air bubbles. If a leak is detected
in a seal, o-ring or gasket, the part must be replaced,
and the unit rechecked. Leak test at 10 psi for 20 min-
utes.

NOTE: Due to the small air volume inside this Torque-Hub, it
will pressurize to 10 psi very quickly. If the pressure
becomes excessive in the unit the seals will be
destroyed.

0il Check/Fill Procedure

The torque hub unit is shipped with EP85. It is designed
to utilize the same oil throughout its service life. How-
ever, should it need to be checked/serviced use the fol-
lowing procedure.

In the event of servicing, fill the unit with EP85.
NOTE: The gearbox capacity is 10 oz of oil.
1. To check the oil level, rotate the wheel so that the

plugs in the cover are at 12 o-clock and 3 o-clock.

2. Allow the oil to settle than slowly remove the plug
at 3 o-clock.

3. If oil begins to come out the oil level is sufficient.

If no oil is noticed at the 3 o-clock plug remove
both plugs.

5. Slowly add oil at the 12 o-clock plug location until
oil begins to seep out at the 3 o-clock plug loca-
tion.

6. Apply pipe dope or teflon tape to the cover plugs
and reinstall into the cover.

7. Tightento 6 ftlbs -8 ftlbs (8.4 Nmto 11.2 Nm).
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Drive Motor Removal

MAF26500

Drive Motor
2. Motor Mounting Bolts

Figure 3-11.

A CAUTION

ENSURE THE BATTERY DISCONNECT SWITCH IS IN THE OFF
POSITION BEFORE REMOVING DRIVE MOTOR.

1. Disconnect the motor cable from the power con-
trol module.

2. Drain the oil out of the unit by removing the cover
plug. Note the condition of the oil, replace if nec-
essary.

31217455

3.

Washers

Motor Removal

3.

4.

Remove the two motor mounting bolts and wash-
ers.

Gently remove the drive motor (1).

3-17



SECTION 3 - CHASSIS & SCISSOR ARMS

Primary Planet Carrier Disassembly

§ -

=

2E. Planet Pin

2F. Retaining Ring

2G. Planet Gear Washer
2H. Slide Bearing

2A. Primary Carrier
2B. Sun Gear

2C. Support Plate
2D. Primary Planet Gear

Figure 3-12. Primary Planet Carrier Disassembly

1. Rotate planet gears (2D) to check for abnormal 5. Remove planet gears (2D), thrust washers (2G),

noise or roughness in bearings (2H) or planet
shafts (2E).

Take away three snap rings (2F) with pointed-nose
pliers.

Press planet pins (2E) out of carrier (2A).

Inspect all planet gear (2D) for abnormal wear or
damaged.

and the retaining ring (2C). The planets are a
matched set, and all three should be replaced if
damaged.

Sun gear (2B) was loose fit with the carrier.
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Spindle Carrier Disassembly

3A. Spindle Carrier 3F. Ball Bearing 3K. Flange Plug
3B. Secondary Planet Gear 3G.Pin 3L. Slide Bearing
3C. Planet Gear Washer 3H. Retaining Ring 3M.Thrust Washer
3D. Planet Gear Washer 3l. Lip Seal 3N. Dowel Pin

3E. Planet Shaft 3J. O-ring

Figure 3-13. Spindle Carrier Disassembly

1. Remove the output seal (3I) and replace it after it 5. Replace bearings (3F) if damaged.
damaged. 6. Take out the sun thrust washer (3M) and remove
2. Take away the snap rings (3H) with pointed-nose the three dowel pins (3N).

pliers. Use the copper bar to press the carrier sub
assembly out of the housing (from the seal direc-
tion).

3. Drive the roll pins (3G) out of the planet shafts (3E).
Press the planet pins (3E) out of the carrier (3A).
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Primary Planet Carrier Assembly

NOTE:

1.

3.

Refer to Figure 3-12.

Install sliding bearings (2H) and thrust washers
(2G) into planet gears (2D). Make sure that all
bearings are seated around bore. Repeat this
step for all three planet gears.

Install three roll pins (2E) into the specific carrier
holes and go through the planet gears (2D).

Put the sun gear (2B) into the specific place.

Spindle Carrier Assembly

NOTE:

1.

3-20

Refer to Figure 3-13.

Press the washer (3M) and pin (3G) in the Spindle
carrier (3A) if required.

Press one of the bearings (3F) in spindle carrier
(3A). Bearing (3F) should be tight in housing
bore and flush against housing shoulder.

Press the sliding bearing (3L) inside of planet
gear. Make sure that the sliding bearing are
seated properly around the bore. Place a planet
gear with washer on left and right end side into
carrier.

Apply small amount of grease to bore of planet
gear (3B). Repeat this step for all three planet
gears.

Pull out dummy planet shaft. Install planet shaft
(3E) by lightly tapping down through carrier
holes and planet gear. Make sure planet shaft roll
pin hole is aligned roll pin hole in carrier. Planet
gear should rotate smoothly.

Then place the first carrier subassembly into the
ring gear. Make sure the planet teeth engage
with the ring gear teeth. Check all gear meshes
for proper clearance. Insure outboard bearing
inner cone (3F) seats fully against spindle shoul-
der.If outboard bearing is not seated fully, lightly
tap bearing inner cone on inner hub until it seats
properly.

Press other bearing (3F) in Spindle (3A) flange.
Bearing should be tight in housing bore and
flush against housing shoulder (3A).

Install the snap ring(3H) into groove of Spindle
(3A). Extreme care should be taken to insure no
damage to the seal spindle (3A) occurs.

Motor and Brake Assembly

NOTE:
1.

NOTE:

Refer to Figure 3-11.

Insert the drive motor into the back of the gear-
box. The drive motor will pilot on the four bosses
in the gearbox. Try to keep the end of the motor
shaft from causing damage to the lip seal in the
gearbox.

The motor may need to be rotated to line up the sun
gear splines with the motor shaft splines.

Install the two motor mounting bolts and washers.
Torqueto 9- 11 ft-lbs (12- 15 Nm).

Connect the end of the Motor Cable to the Power
Module.

Fill the gearbox with oil ISO grade 68 oil or oil of a
similar viscosity (80W gear oil or 20W engine oil).
The gearbox will need to be filled with 10 oz of ail.
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3.11 DRIVEHUB

Figure 3-14. Drive Hub Components - Sheet 1 of 2
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1. End Cap Assembly 2. Primary carrier Sub-assembly 3. Spindle Carrier Assembly 3H. Retaining Ring

1A. End Cap 2A. Primary Carrier 3A. Spindle Carrier 3l. Lip Seal

1B. O-ring 2B. Sun Gear 3B. Secondary Planet Gear 3J. O-ring

1C. Lip Seal 2C. Support Plate 3C. Planet Gear Washer 3K. Flange Plug
1D. Bolt 2D. Primary Planet Gear 3D. Planet Gear Washer 3L. Slide Bearing
1E. Strong Magnet 2E. Planet Pin 3E. Planet Shaft 3M. Thrust Washer
1F. Thrust Washer 2F. Retaining Ring 3F. Ball Bearing 3N. Dowel Pin

1G. Ring Gear 2G. Slide Bearing 3G. Pin 4. Ring Gear

5. Electric Motor

Figure 3-15. Drive Hub Components - Sheet 2 of 2
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3.12 DRIVE MOTOR CABLE ROUTING 5. Obtain the cable clamp and hardware.

BE SURE TO PULL THE BATTERY DISCONNECT ANYTIME WORK IS
BEING PERFORMED ON THE DRIVE MOTORS OR DRIVE MOTOR
CABLING.

1. Orient the drive cables going back towards the
rear of the machine as shown below.

2. Secure motor cable to spindle inside of the rod
using tie strap.

@ - ° — © - @ MAF16230
= 1. Cable Clamp 3. Capscrew, Washers and Nut
H _ [ J] I F:%\ 2. Space Plate

6. Place the cable clamp on the clamping rings as
shown below.

S T M Ji ==

O
N —
MAF16220
1. TieStrap T T

3. Adjust cable to ensure the cable not to interfere

with cylinder when steering. / t J
4. Loop the cables forward towards the front of the l'%_[\

machine and back so that the clamping rings on B 5
the cables are aligned together. ]

MAF16210

1. Drive Cable 3. (ableClamp
2. SpacerPlate

31217455 3-23



SECTION 3 - CHASSIS & SCISSOR ARMS

3-24

Bolt the clamp onto the plate which attaches to
the frame.

a. The spacer plate goes below the clamp.
b. Place the Washer against the clamp.

Connect the drive motor cables to the drive mod-
ule.

Tuck all wires into the drive module compartment
and install cover.

Reconnect battery cable plug. Power up machine
and operate the drive function to ensure drive
motors operate properly.
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3.13 GROUND CONTROL STATION

Components Location

MAF1461Q

1. Ground/Platform/OFF Key Selector Switch
2. Platform Lift/Lower Switch
3. Ground Emergency Stop Button

NOTICE

DISCONNECT MAIN POWER FROM THE BATTERIES BEFORE ATTEMPT-
ING TO SERVICE THE ELECTRICAL SYSTEM. FAILURE TO DO SO COULD
CAUSE DAMAGE TO THE MACHINES ELECTRICAL COMPONENTS.

Removal

Disconnect main power at the batteries.

2. Remove the two bolt, washers and nuts attach-
ing the ground control panel to the frame.
3.  When panel is released, pull the panel out.

4. Rotate the ground control station and position
to unplug or disconnect the desired connectors
and remove components on the back of the
panel.

31217455

4, Hourmeter
5. Overload Indicator
6. MDI - Indicator (If Equipped)

Installation

1.

Check that all components are installed into the
control station panel and connected to the wir-
ing harness on the back of the panel.

Insert the control station into position on the
machine and align the mounting holes in the
panel with the mounting holes in the frame.

Attach using the two mounting bolt, washers
and nuts. Tighten securely.

Reconnect the main power at the batteries,
power machine up and check machine opera-
tion.
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MAF14600

1. Ground Control Housing 4. Platform/OFF/Ground Select Switch 7. Hour Meter
2. Attach Bolt, Washers, and Nut 5. Platform UP/DOWN Switch 8. Overload Indicator
3. Ground Control Bracket 6. Emergency Stop Switch 9. Multi-Display-Indicator (If Equipped)

NOTE: See electrical schematic Section 8 for wiring connections to switches and gauges.

MAF14820
1. Platform/OFF/Ground Selector 3. Emergency Stop Switch 5. Overload Indicator
2. Platform UP/DOWN Switch 4. Hour Meter 6. Multi-Display-Indicator (If Equipped)
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3.14 PLATFORM CONTROL STATION

NOTICE

POWER MACHINE DOWN AT THE GROUND CONTROL STATION BEFORE
DISCONNECTING THE PLATFORM CONTROL STATION.

Overview of Control Station Components

MAF35430
1. Emergency Stop Switch 8. Tilt Indicator
2. Lift/Drive Select Switch 9. Variable Tilt - Platform
3. Forward/Reverse/Lift/Lower Restricted Height Indicator
Directional Arrow 10. Horn Button
4. Steer Control Switch and 11. Battery Discharge Indicator
Direction Decal 12. System Fault Indicator
5. Joystick Controller 13. Alarm
6. Trigger (Enable) Switch 14.  Indoor/Outdoor Operation
7. Overload Indicator Indicator

NOTE: Machines with this platform control box are rated
for INDOOR USE only.

31217455

MAF35960

0 N oW

Emergency Stop Switch
Lift/Drive Select Switch
Forward/Reverse/Lift/Lower
Directional Arrow

Steer Control Switch and
Direction Decal

Joystick Controller

Trigger (Enable) Switch
Overload Indicator

Tilt Indicator

10.
1.
12.
13.
14.

15.

16.

Variable Tilt - Platform
Restricted Height Indicator
Horn Button

Battery Discharge Indicator
System Fault Indicator
Alarm

Indoor/Outdoor Operation
Indicator

Indoor/Outdoor Operation
Mode Switch

Drive Speed Select Switch

NOTE: Machines with this platform control box are rated

for Indoor/Outdoor functionality, except in Japan
and AUS markets. Machines in Japan and AUS mar-
kets are rated for INDOOR USE only.
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Installation/Removal

1.

Disconnect the platform control station harness
at the round connector on rear the control sta-
tion.

Remove the pin securing the control station to
the platform station mount, lift up and swing tab
out of slot in mount, remove control station from
the machine.

MAF14630

1.

Harness Connector 3. Liftand Remove

2. Mounting Pin

3.

To install, reverse steps 1 and 2 above.

Control Station Disassembly

1.

3-28

Place the platform control station assembly on a
suitable work bench.

Remove the main body from the mount, by
removing the long through bolt, cap-nut and
washers (1) and the bolts and washers (2) on the
bottom of the assembly.

2 MAF14650

1.

Through Bolt, Cap-nut and
Washers

2. Rear Edge Bolts and Nuts

3. Toinstall, reverse steps 1 and 2 above.

MAF35440

S.U

Drive, Lift and Steer Joystick

Control

Indicator Panel Module
Drive and Lift Select Switch
Emergency Stop Switch

5. Horn Button Switch
6. Alarm
7. Main Harness Connector
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Joystick Controller

YEL 24GA
ROCKER RIGHT 4
LT RT
5 GRN 24GA
ROCKER LEFT O & O
RED 24GA
COMMON | 1
VIO 24GA J‘
TRIGGER 2
+5VDC WT/RED | |
! |
WT/BLK
GROUND | 8 / l ® ‘
! |
BRN I ANALOG OFFSET |
SIG OUTPUT 9 >—’> OUTPUT [—— ANDGAIN —M
STAGE CORRECTION ‘
,,,,,,
1600402-B
MAF13840B

Figure 3-16. Joystick

Table 3-4. Joystick Specifications Table 3-5. Connector Chart
InputVoltage +5(£0.1)VDC CONNECTOR PINOUT
Current Consumption 10mA@12VDC Term Color Function
Output: Handle Centered 2.5(+0.1)VDC 1 RED HANDLE COM
Output: Full Positive (Reverse) Deflection 4(x0.1)VDC 2 VIOLET TRIGGERN.0.
Output: Full Negative (Forward) Deflection 1(x0.1)VDC 3 ) SPARE
4 YELLOW ROCKERRT
NOTE: For joystick calibration procedure see Section 5.2, 5 GREEN ROCKERLT
Joystick Calibration. 6 i SPARE
7 WHITE/RED +5VDC
8 WHITE/BLACK GROUND
9 BROWN SIGOUTPUT
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3.15 TILT SENSOR INSTALLATION

The tilt sensor is located inside the left side machine com-
partment door on mounting plate towards front of
machine.

~T - PR
1. Tilt Sensor 3. Mounting Hardware
2. Mounting Plate Torque to 9 ft. Ib. (12 Nm))

4, Wire Harness Connector
(Pothole bar removed for dlarity)

3-30

Tilt Sensor Removal

1.

Open left side compartment door, disconnect
the battery power from the machine.

Locate the tilt sensor on the frame mounting
plate next to the left side compartment door
hinge assembly. Unplug the tilt sensor harness
connector.

Remove the two (3) mounting bolts and lock
nuts attaching the sensor to the mounting plate.

Tilt Sensor Installation

1.

Before mounting the tilt sensor to the base
frame, check the mating surfaces of the sensor
and the mounting plate, be certain there is no
debris or burrs to prevent a flush mount.

When mounting the tilt sensor back into the
base frame, mount with the wiring harness
pointing to the rear of the machine. Align the
two (3) mounting holes of the sensor with the
holes in the mounting plate on the base frame.

Secure tilt sensor onto mounting plate with
mounting hardware.

Plug the wire harness connector into the tilt sen-
sor.

Reconnect the battery power to the machine.

Start the machine and check tilt sensor calibra-
tion with handheld analyzer. See Section 5, JLG
Control System for tilt sensor calibration proce-
dure.

Table 3-6. Tilt Sensor Wiring Pin Assignment

Pin Function | Wire Color Description
1 Ve WHT | +8t030V(32VMAX)
2 GND YEL GROUND
3 CANH GRN CANHIGHLINE
4 CANL BRN CANLOW LINE
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3.16 SCISSOR ARM - ROTARY ANGLE SENSOR

This machine is equipped with a scissor arm rotary angle
sensor switch. This sensor communicates with the
machine control module to determine platform height.

This sensor works in tandem with the lift cylinder pressure
switch to accurately determine platform load for any given
platform height.

There is no adjustment to the angle sensor switch, just
install in the proper orientation and calibrate.

" MAF13850

1001249876-G
MAF13860G

1. Front of Machine 2. Rotary Angle Sensor
1. Pre-Load Installation Angle 2. Final Position Installation

Rotary Angle Sensor Installation

1. Install angle sensor to mounting bracket with
wire lead pointing away from bend in mounting
bracket. Secure with bolts, locknuts and washers.

2. Insertkey into slot in the scissor arm pin with the
narrow tab end pointing away from the pin.

3. Align Angle Sensor and slide the sensor bracket
until sensor key is centered in the arm pin slot as
shown (1).

4. Carefully rotate sensor and bracket to load sen-
sor spring until holes in the bracket line up with
slots on frame mounting plate (2). Rotation is
approximately 120° or 1/3 of a turn.

5. Secure mounting bracket to frame with bolts,
washers and lockouts. Properly align rotating
sensor slot and key to freely rotate together
when arm stack is elevated. Secure all hardware.

6. Calibrate the sensor after installation. (See Sec-
tion 5.4, Rotary Angle Sensor Calibration).
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3.17 POTHOLE PROTECTION SYSTEM COMPONENTS

1001241542-E
MAF13710E

§

Figure 3-17. Pothole Protection Assembly

31217455
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A WARNING

NEVER WORK UNDER AN ELEVATED PLATFORM UNTIL IT HAS BEEN
RESTRAINED FROM MOVEMENT WITH SAFETY PROPS, BLOCKING, OR
OVERHEAD SLING.

1.

Install flange bearings into the frame holes with
the flange side facing outside of frame against
pothole bar hinge.

PHP Bearing Adjustment - If reassembling or
replacing PHP components, PHP bars may not
store at same height due to manufacturing toler-
ances of parts. Adjustment may be needed after
assembly:

a. Completely lower the platform and com-
press the actuator assembly to raise the PHP
bars, check to see If only one PHP bar is
raised against the frame.

b. If Yes, elevate the platform to release the
actuator assembly and deploy the PHP bars.
The actuator bearing bracket (2) allows for
some side to side adjustment, mark the cur-
rent position of the actuator bearing bracket
(2) on the frame.

c. Loosen and move the actuator bearing
bracket slightly towards the PHP bar that
will not raise completely, and re-tighten
bracket down.

d. Compress the actuator assembly again to
stow the PHP bars and check bar ground
clearance. Repeat steps (a) through (c)
above until both PHP bars achieve maxi-
mum ground clearance. (See Ground Clear-
ance - Section 1.1, General Specifications).

31217455

Do not tighten limit switch mounting screws
beyond 31 in. Ib. (3.5 Nm).

PHP Limit Switch Adjustment - When the plat-
form is raised and PHP bars fully DOWN, adjust
the switch until it lightly contacts the ramp on
the lower actuator.
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3.18 STEER AND SPINDLE ASSEMBLY COMPONENTS

*Torqueto41ft.Ibs. (55Nm)

MAF13640

1. Mount steer cylinder with ports facing the rear of the machine. 3. Install bushing with flange on top.
2. Apply Medium Strength Threadlocking Compound to bolt threads 4. Spindle weldment interchangeable with either side.
before tightening.

Figure 3-18. Steer and Spindle Assembly Installation
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Drive Motor Covers Installation

MAF13690

1. Drive Motor Cover 2. Cover carriage bolts, washers, and self-locking nuts

NOTE: Coverinstallation same for both sides.
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Tire Wear and Damage Wheel Installation

The tire and rim assemblies installed on machines have
been approved by the tire manufacturer for applications
in which those products are intended to be used. The
tire and rims installed on each product model have
been designed for stability requirements, which consist
of track width, tire compound, and load capacity. Tire
changes such as rim width, centerpiece location, larger
or smaller diameter, tire compound, etc., without writ-
ten manufacturers approval, could result in an unsafe
condition regarding stability.

It is extremely important to apply and maintain proper
wheel mounting torque.

A WARNING

WHEEL MOUNTING BOLTS MUST BE INSTALLED AND MAINTAINED AT
THE PROPER TORQUE TO PREVENT LOOSE WHEELS, A BROKEN NUT,
AND POSSIBLE SEPARATION OF WHEEL FROM THE AXLE.

Tighten the mounting bolts to the proper torque to pre-
vent wheels from coming loose. Use a torque wrench to
tighten the mounting bolts. The proper procedure for
attaching wheels is as follows:

Install wheel (1) onto hub (2).

Start mounting bolts (3) by hand to prevent
cross threading. DO NOT use a lubricant on
threads.

3. Tighten bolts in the following sequence:

The tires and rims installed on machines are to be
inspected daily as part of the daily walk-around inspec-
tion. JLG requires that the daily walk-around inspection 1.
be performed at each operator change during a shift 2.
and at each shift change.

Wheel and Tire Replacement

JLG recommends that any replacement tire be the same
size and brand as originally installed on the machine or
offered by JLG as an approved replacement. Please refer
to the JLG Parts Manual for the part number of the
approved tires for a particular machine model.

If any of the following is discovered during tire inspec-
tion, measures must be taken to remove the JLG prod-
uct from service immediately. Arrangements must be
made for replacement of the tire(s) or tire assemblies.
Both tires/wheels on the same axle must be replaced: 4.

MAF18340

Tighten bolts in stages. Following the recom-

« If the overall diameter of the tire is less than one of the mended sequence, tighten bolts per wheel

following:
76 x 255 Tire - 9.5 in. (243 mm) minimum

« If any uneven wear is discovered.

A tire with significant damage in the tread area or

torque of 58 Nm (43 ft.lb.).

5. Wheel mounting bolts should be torqued after
the first hours of operation and after each wheel
removal. Check torque every 3 months or 150
hours of operation.

sidewall requires immediate evaluation before plac-
ing the machine into service. If a cut, tear, chunk, or
other discrepancy exceeds any one or more of the
following dimensions, the tire must be replaced:

3.0in. (76 mm) long
0.75in. (19 mm) wide
0.75in. (19 mm) deep

« If the metal wheel is visible at any point through the
tread area of the tire.

« If more than one discrepancy exists in any quadrant of
the wheel (within 90 degrees of one another).
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MAF18330

1. Wheel
2. Hub

3. Mounting Bolts

3.19 ARMS AND PLATFORM POSITIONING AND
SUPPORT

A WARNING

NEVER WORK UNDER AN ELEVATED PLATFORM UNTIL IT HAS BEEN
RESTRAINED FROM MOVEMENT WITH SAFETY PROPS, BLOCKING OR
OVERHEAD SLING.

The arm stack can be supported by using an overhead
crane, see Figure 3-19. If an overhead crane is not available
the stack may also be lifted by using a fork-truck using the
following instructions:

1. With the forks on the fork-truck slid close
together, enter from the front of the machine
and place the forks on the cross tube of the sec-
ond arm assembly below the platform.

2. Slowly lift the arm stack with the fork-truck while
the manual descent valve is being engaged (this
allows the oil to drain back into the tank).

3. Place machine on safety prop and leave the fork
truck in place.

4. Atthis point the lift cylinder removal may begin.
(Refer to Section 4.5, Lift Cylinder Removal)

If removal of the platform becomes necessary use the
above procedure to stabilize the platform for pin and plat-
form removal.

31217455

3.20 PLATFORM REMOVAL
NOTE: Refer Figure 3-20.

1. Support the platform using an overhead crane
with straps capable of lifting at least 500 Ib
(227 kg) see Figure 3-19.

2. Disconnect the battery plug at the chassis and
remove the platform control station and wiring
harness at the platform. Disconnect AC recepta-
cle cable if applicable. Route the cables out
through the hole at the right-rear of the platform
to free platform of any constraints when lifting.

3. Remove the bolts attaching the pins and slide
blocks at each corner to the arm stack. Carefully
remove the four pins attaching the platform to
the arm stack.

4. Lift the platform from the arm stack and set
aside.

NOTE: When attaching platform back onto scissor arm
assembly, follow removal procedures in reverse
order.
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3.21 SCISSOR ARMS REMOVAL

1. Remove platform (refer to Section 3.20, Platform
Removal).

2. Disconnect all wiring and cables attached to
scissor arm assembly.

3. Remove lift cylinder (refer to Section 4.5, Lift Cyl-
inder Removal).

4. The scissor arms can be removed as a complete
unit or individually.

Removing Scissor Arm Assembly As A Complete Unit

Remove the rotary angle sensor.
2. Remove the ladder from the frame.

3. Remove the pins attaching the bottom scissor
arms to the front of the frame by removing the
pin attach bolts.

4. Place two straps around each end of the entire
scissor arm assembly. Using an overhead crane,
slowly and carefully move the arm stack back-
wards so that slide blocks at rear of machine
slide out the rear of the slide channel on the
frame.

NOTE: Overhead crane and straps must be capable of lift-
ing approximately 2000 Ib (907 kg).

5. Once slide blocks are clear of machine, the scis-
sor stack can be moved to a desirable location
for further arm disassembly.

3-38

Removing/installing Scissor Arms Individually
NOTE: Refer Figure 3-21. and Figure 3-22.

1. Ifreusing the pins, number each pin and journal
before removing, so the pin can be reinstalled
back in same location. Odd numbers on one side
and even numbers on other side.

2. With the platform removed, start with the top
arms (closest to platform).

3. Secure each arm section being removed using
an overhead crane with suitable lifting straps.

4. Remove the bolts securing the connecting pins
in place.

5. Remove the pins from the arms.

6. Remove the arm section from the machine using
the overhead crane.

7. Repeat previous steps for remaining arm sec-
tions.

NOTE: When attaching scissor arm assembly back onto
frame, follow removal procedures in reverse order.

Self locking fasteners, such as nylon insert and thread
deforming locknuts, are not intended to be reinstalled
after removal. Always use new replacement hardware
when installing locking fasteners.
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A WARNING

NEVER WORK UNDER AN ELEVATED PLATFORM UNTIL IT HAS
BEEN RESTRAINED FROM MOVEMENT WITH SAFETY PROPS,
BLOCKING OR OVERHEAD SLING

LIFTING
STRAPS

||

L
I—

[e]
o
2

\ _ A=
‘@J —
{ *
||©)

MAF14000

Figure 3-19. Arms and Platform Positioning with Overhead Support
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VIEW B

1001248157-A
MAF13800A

1. Pin 3. HexHead Cap Screw 5. Pin 7. HexLock Nut
2. Upper Slide Block 4. HexLock Nut 6. HexHead Cap Screw 8. Washer

Figure 3-20. Platform Assembly - Installation/Removal

3-40 31217455



SECTION 3 - CHASSIS & SCISSOR ARMS

1001249876-K
MAF13720K

Figure 3-21. Scissor Arm Assembly (ES1330L - with LSS)
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6%% ® '
% % I

@ 1001249876-K

MAF13730K

Figure 3-22. Scissor Arm Assembly (ES1330L - with LSS) - Pin Configuration
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1001239876-0
MAF172100

Figure 3-23. Scissor Arm Assembly (ES1530L - with LSS)
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1001239876-0
MAF172200

Figure 3-24. Scissor Arm Assembly (ES1530L - with LSS) - Pin Configuration
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Figure 3-25. Scissor Arm Assembly (without LSS)
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® . e S

@y/

@ 1001234321-
MAF364400

o]
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Figure 3-26. Scissor Arm Assembly (without LSS) - Pin Configuration
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PLATFORM
SECURE LOOP IN CUTOUT IN PLATE

SECURE HARNESS ALONG CABLE GUIDES
AT 4X NOTCHES WITH TIE STRAPS

SECURE HARNESS ALONG CABLE GUIDES
AT 3X NOTCHES WITH TIE STRAPS

SECURE PLATFORM CABLE TO ARMS WITH LIFT CYLINDER
HOSES AT EACH ROD ALONG THE ROUTING PATH SHOWN,
USING TIE STRAP A/R.

USE MARKINGS ON CABLE TO HELP IDENTIFY TIE-DOWN
POINTS

ROUTE CABLE AROUND CROSS TUBE OF ARM
STACK. DO NOT LEAVE EXCESS STACK OR LOOP
INTHIS AREA.

ROUTE PLATFORM CABLE THROUGH THIS ROD AND CONNECT
PLATFORM CABLE CONNECTOR (X58) TO CHASSIS HARNESS
CONNECTOR (X27)

|
|
©
e 1001237553-C

MAF13740C

Figure 3-27. Scissor Arm Assembly (ES1530L) - Cable Routing w/o AC Cable
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AC CABLE ATTACHMENT FOR PLUG AND
RECEPTACLE INSTALLATION

EXCESS CABLE WILL CREATE LOOP IN PLATFORM
SECURE LOOP IN CUTOUT IN PLATE

SECURE HARNESS ALONG CABLE GUIDES
AT 4X NOTCHES WITH TIE STRAPS

SECURE HARNESS ALONG CABLE GUIDES
AT 3X NOTCHES WITH TIE STRAPS

SECURE PLATFORM CABLE TO ARMS WITH LIFT CYLINDER
HOSES AT EACH ROD ALONG THE ROUTING PATH
SHOWN, USING TIE STRAP A/R.

USE MARKINGS ON CABLE TO HELP IDENTIFY TIE-DOWN
POINTS

ROUTE CABLE AROUND CROSS TUBE OF ARM STACK

FOR A/C CABLE, — Flfil,
SECURE THE EXCESS CABLE IN A LOOP WITHTIE L \4/4\
STRAPS AS NEEDED. I

i3

ROUTE PLATFORM CABLE THROUGH THIS ROD AND CONNECT
PLATFORM CABLE CONNECTOR (X58) TO CHASSIS HARNESS
CONNECTOR (X27)

1001239976-C
MAF13750C
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Figure 3-28. Scissor Arm Assembly (ES1530L) - Cable Routing w/ AC Cable
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EXCESS CABLE WILL CREATE LOOP IN PLATFORM
SECURE LOOP IN CUTOUT IN PLATE

SECURE HARNESS ALONG CABLE GUIDES
AT 4X NOTCHES WITH TIE STRAPS

SECURE HARNESS ALONG CABLE GUIDES
AT 3X NOTCHES WITH TIE STRAPS

SECURE PLATFORM CABLE TO ARMS WITH LIFT CYLINDER HOSES >
AT EACH ROD ALONG THE ROUTING PATH SHOWN, USINGTIE
STRAP A/R.
USE MARKINGS ON CABLE TO HELP IDENTIFY TIE-DOWN POINTS

ROUTE CABLE AROUND CROSS TUBE OF ARM STACK. DO NOT
LEAVE EXCESS SLACK OR A LOOP IN THIS AREA.

ROUTE PLATFORM CABLE THROUGH THIS ROD AND CONNECT
PLATFORM CABLE CONNECTOR (X58) TO CHASSIS HARNESS CON-
NECTOR (X27)
1001239977-C

MAF13760C

Figure 3-29. Scissor Arm Assembly (ES1530L) - Cable Routing (FTSW) w/o AC Cable - Sheet 1 of 2
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WHEN SECURING CABLE, AVOID TWISTING PLATFORM CABLE

AND A/C CABLE TOGETHER
CORRECT LAYOUT
CORRECT LAYOUT ONLY PLATFORM CABLE (UP)
ONLY PLATFORM CABLE A/C CABLE (DOWN)

O O

WELD NUT CABLE X - SECTION

FORM CABLE

\ SW475
OVER HEAD SWITCH

swe3
FT SWITCH

1001239977-C
MAF13770C

SECURE EXCESS FOOT AND OVERHEAD
SWITCH USING TIE STRAP ALONG PLAT-

\ 3 POSITION CONNECTOR

2 POSITION CONNECTOR

Figure 3-30. Scissor Arm Assembly (ES1530L) - Cable Routing (FTSW) w/o AC Cable - Sheet 2 of 2
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AC CABLE ATTACHMENT FOR PLUG AND
RECEPTACLE INSTALLATION

EXCESS CABLE WILL CREATE LOOP IN PLATFORM
SECURE LOOP IN CUTOUT IN PLATE

SECURE HARNESS ALONG CABLE GUIDES
AT 3X NOTCHES WITH TIE STRAPS

SECURE PLATFORM CABLE TO ARMS WITH LIFT CYLINDER
HOSES AT EACH ROD ALONG THE ROUTING PATH SHOWN,
USING TIE STRAP A/R.

USE MARKINGS ON CABLE TO HELP IDENTIFY TIE-DOWN
POINTS

ROUTE CABLE AROUND CROSS TUBE OF ARM STACK
FOR A/C CABLE,

SECURE THE EXCESS CABLE IN A LOOPWITHTIE
STRAPS AS NEEDED.

ROUTE PLATFORM CABLE THROUGH THIS ROD AND CONNECT
PLATFORM CABLE CONNECTOR (X58) TO CHASSIS HARNESS
CONNECTOR (X27)

- 1001239978-C
MAF13780C

Figure 3-31. Scissor Arm Assembly (ES1530L) - Cable Routing (FTSW) w/ AC Cable - Sheet 1 of 2
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WHEN SECURING CABLE, AVOID TWISTING PLATFORM CABLE

AND A/C CABLETOGETHER
CORRECT LAYOUT
CORRECT LAYOUT ONLY PLATFORM CABLE (UP)
ONLY PLATFORM CABLE A/C CABLE (DOWN)
WELD NUT

CABLE X - SECTION

SECURE EXCESS FOOT AND OVERHEAD SWITCH
USING TIE STRAP ALONG PLATFORM CABLE

Sw475
N OVER HEAD SWITCH
3 POSITION CONNECTOR

' SWi63
FT SWITCH
2 POSITION CONNECTOR

———— 1001239978-C
VIEW A MAF13790C
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Figure 3-32. Scissor Arm Assembly (ES1530L) - Cable Routing (FTSW) w/ AC Cable - Sheet 2 of 2
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AC CABLE ATTACHMENT FOR PLUG ‘
AND RECEPTACLE INSTALLATION \@m

EXCESS CABLE WILL CREATE LOOP IN PLATFORM
SECURE LOOP IN CUTOUT IN PLATE

SECURE HARNESS ALONG CABLE GUIDES
AT 3X NOTCHES WITH TIE STRAPS

SECURE PLATFORM CABLE TO ARMSWITH LIFT CYLINDER
HOSES AT EACH ROD ALONG THE ROUTING PATH
SHOWN, USING TIE STRAP A/R.
USE MARKINGS ON CABLE TO HELP IDENTIFY TIE-DOWN
POINTS

ROUTE CABLE AROUND CROSS TUBE OF
ARM STACK FOR A/C CABLE,
SECURE THE EXCESS CABLE IN A LOOP
WITHTIE STRAPS AS NEEDED.

ROUTE PLATFORM CABLE THROUGH THIS ROD AND CONNECT
PLATFORM CABLE CONNECTOR (X58) TO CHASSIS HARNESS
CONNECTOR (X27)

1001253887-A
MAF16670A

A/C CABLE GOES INTO CIRCUIT
BREAKER, WIRING DIAGRAM SEE PLUG
AND RECEPTACLE INSTALLATION

Figure 3-33. Scissor Arm Assembly (ES1330L) - Cable Routing w/ AC Cable (AUS)
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SEE APPLICABLE PLUG & RECEPTACLE
INSTALLATION FOR AC CABLE ATTACHMENT.

SECURE LOOP IN CUTOUT IN PLATE.

SECURE HARNESS ALONG CABLE GUIDES
AT 4X NOTCHES WITH TIE STRAPS.

SECURE HARNESS ALONG CABLE GUIDES
AT 3X NOTCHES WITH TIE STRAPS.

SECURE PLATFORM CONTROL CABLE TO ARMS
WITH LIFT CYLINDER HOSES AT EACH ROD ALONG
THE ROUTING PATH SHOWN, USING TIE STRAPS
USE MARKINGS ON CABLE TO HELP

IDENTIFY TIE-DOWN POINTS.

A/C CABLE GOES INTO CIRCUIT

RECEPTACLE INSTALLATION

ROUTE CABLE AROUND CROSS TUBE OF ARM
STACK. FOR PLATFORM A/C CABLE,

SECURE THE EXCESS CABLE IN A LOOP
WITH TIE STRAPS AS NEEDED.

ROUTE PLATFORM CABLE THROUGH THIS ROD
AND CONNECT PLATFORM CABLE CONNECTOR (X58)

TO CHASSIS HARNESS CONNECTOR (X27) 1001253886-A

MAF37700A

BREAKER, WIRING DIAGRAM SEE PLUG AND

Figure 3-34. Scissor Arm Assembly (ES1530L) - Cable Routing w/ AC Cable (AUS)
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EXCESS CABLE WILL CREATE LOOP IN
PLATFORM
SECURE LOOP IN CUTOUT IN PLATE

SECURE HARNESS ALONG CABLE GUIDES
AT 3X NOTCHES WITH TIE STRAPS

SECURE PLATFORM CABLE TO ARMS WITH LIFT CYLINDER
HOSES AT EACH ROD ALONG THE ROUTING PATH SHOWN,
USING TIE STRAP A/R.

USE MARKINGS ON CABLE TO HELP IDENTIFY TIE-DOWN
POINTS

ROUTE CABLE AROUND CROSS TUBE OF ARM
STACK. DO NOT LEAVE EXCESS STACK OR LOOP
IN THIS AREA.

ROUTE PLATFORM CABLE THROUGH THIS ROD AND CONNE
PLATFORM CABLE CONNECTOR (X58) TO CHASSIS HARNESS
CONNECTOR (X27)

1001244437-C
MAF17150C

Figure 3-35. Scissor Arm Assembly (ES1330L) - Cable Routing w/o AC Cable
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ROUTE CABLE AROUND CROSS TUBE OF ARM STACK —= —
FOR A/C CABLE, Ly
SECURE THE EXCESS CABLE IN A LOOP WITHTIE
STRAPS AS NEEDED.

AC CABLE ATTACHMENT FOR PLUG AND
RECEPTACLE INSTALLATION

EXCESS CABLE WILL CREATE LOOP IN PLATFORM
SECURE LOOP IN CUTOUT IN PLATE

SECURE HARNESS ALONG CABLE GUIDES
AT 3X NOTCHES WITH TIE STRAPS

-

SECURE PLATFORM CABLE TO ARMS WITH LIFT CYLINDER
HOSES AT EACH ROD ALONG THE ROUTING PATH
SHOWN, USING TIE STRAP A/R.

USE MARKINGS ON CABLE TO HELP IDENTIFY TIE-DOWN
POINTS

ROUTE PLATFORM CABLE THROUGH THIS ROD AND CONNECT
PLATFORM CABLE CONNECTOR (X58) TO CHASSIS HARNESS
CONNECTOR (X27)

1001244438-C

MAF17160C
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Figure 3-36. Scissor Arm Assembly (ES1330L) - Cable Routing w/ AC Cable
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USE MARKINGS ON CABLE TO HELP IDENTIFY TIE-DOWN POINTS

ROUTE CABLE AROUND CROSS TUBE OF ARM STACK. DO NOT
LEAVE EXCESS SLACK OR A LOOP IN THIS AREA.

EXCESS CABLE WILL CREATE LOOP IN PLATFORM
SECURE LOOP IN CUTOUT IN PLATE

SECURE HARNESS ALONG CABLE GUIDES
AT 3X NOTCHES WITH TIE STRAPS

SECURE PLATFORM CABLE TO ARMS WITH LIFT CYLINDER HOSES ™ ~_ > ~_ Y _,' 7
AT EACH ROD ALONG THE ROUTING PATH SHOWN, USINGTIE ~ = X
STRAP A/R. ~_ P

ROUTE PLATFORM CABLE THROUGH THIS ROD AND CONNECT
PLATFORM CABLE CONNECTOR (X58) TO CHASSIS HARNESS CON-
NECTOR (X27)

1001244439-C
MAF17170C

31217455

Figure 3-37. Scissor Arm Assembly (ES1330L) - Cable Routing (FTSW) w/o AC Cable
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3-58

/! ‘s\ _
AC CABLE ATTACHMENT FOR PLUG AND -,,,/‘(A s - —— - —— -
RECEPTACLE INSTALLATION W S
I
‘ [
|
! 1
[
p®

EXCESS CABLE WILL CREATE LOOP IN PLATFORM
SECURE LOOP IN CUTOUT IN PLATE

SECURE HARNESS ALONG CABLE GUIDES
AT 3X NOTCHES WITH TIE STRAPS

~
g ~

SECURE PLATFORM CABLE TO ARMS WITH LIFT CYLINDER
HOSES AT EACH ROD ALONG THE ROUTING PATH SHOWN,
USING TIE STRAP A/R.
USE MARKINGS ON CABLE TO HELP IDENTIFY TIE-DOWN
POINTS

ROUTE CABLE AROUND CROSS TUBE OF ARM STACK
FOR A/C CABLE,

SECURE THE EXCESS CABLE IN A LOOP WITH TIE
STRAPS AS NEEDED.

-l —
ROUTE PLATFORM CABLE THROUGH THIS ROD AND CONNECT: /-
PLATFORM CABLE CONNECTOR (X58) TO CHASSIS HARNESS

CONNECTOR (X27)

1001244440-C
MAF17180C

Figure 3-38. Scissor Arm Assembly (ES1330L) - Cable Routing (FTSW) w/ AC Cable
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SECURE HARNESS ALONG CABLE GUIDES
AT 4X NOTCHES WITH TIE STRAPS.

SECURE HARNESS ALONG CABLE GUIDES
AT 3X NOTCHES WITH TIE STRAPS

SECURE PLATFORM CABLE TO ARMS WITH LIFT CYLINDER HOSES AT EACH
ROD ALONG THE ROUTING PATH SHOWN, USING TIE STRAP A/R. USE
MARKINGS ON CABLE TO HELP IDENTIFY TIE-DOWN POINTS.

ROUTE CABLE AROUND CROSS TUBE
OF ARM STACK. DO NOT LEAVE EXCESS
SLACK OR A LOOP IN THIS AREA.

ROUTE PLATFORM CABLE THROUGH THIS ROD AND CONNECT
PLATFORM CABLE CONNECTOR (X58) TO CHASSIS HARNESS
CONNECTOR (X27)

1001261041-B
MAF376508

Figure 3-39. Scissor Arm Assembly (ES1530L) - Cable Routing (Coil) w/o AC Cable
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SEE APPLICABLE PLUG & RECEPTACLE INSTALLATION FOR AC
CABLE ATTACHMENT.

SECURE HARNESS ALONG CABLE GUIDES
AT 3X NOTCHES WITH TIE STRAPS.

SECURE PLATFORM CABLETO ARMS WITH LIFT CYLINDER HOSES AT EACH
ROD ALONG THE ROUTING PATH SHOWN, USING TIE STRAP A/R. USE
MARKINGS ON CABLE TO HELP IDENTIFY TIE-DOWN POINTS.

ROUTE CABLE AROUND CROSS TUBE

OF ARM STACK. FOR PLATFORM A/C (B
CABLE, SECURE THE EXCESS CABLEIN A I
LOOP WITH TIE STRAPS AS NEEDED.

ROUTE PLATFORM CABLE THROUGH THIS ROD AND CONNECT
PLATFORM CABLE CONNECTOR (X58) TO CHASSIS HARNESS
CONNECTOR (X27)

1001261042-B
MAF37660B
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Figure 3-40. Scissor Arm Assembly (ES1530L) - Cable Routing (Coil) w/ AC Cable
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e
) - ) _—
o> N N
SECURE HARNESS ALONG CABLE GUIDES M\
AT 4X NOTCHES WITH TIE STRAPS. @;b - ~_
< ~ <

SECURE HARNESS ALONG CABLE GUIDES
AT 3X NOTCHES WITH TIE STRAPS.

SECURE PLATFORM CABLE TO ARMS WITH LIFT CYLINDER HOSES AT EACH
ROD ALONG THE ROUTING PATH SHOWN, USING TIE STRAP A/R. USE
MARKINGS ON CABLE TO HELP IDENTIFY TIE-DOWN POINTS.

y + (S
ROUTE CABLE AROUND CROSS TUBE OF ARM STACK. /

DO NOT LEAVE EXCESS SLACK OR A LOOP IN THIS AREA.

ROUTE PLATFORM CABLE THROUGH THIS ROD AND CONNECT
PLATFORM CABLE CONNECTOR (X58) TO CHASSIS HARNESS
CONNECTOR (X27)

1001261043-B
MAF37670B

31217455

Figure 3-41. Scissor Arm Assembly (ES1530L) - Cable Routing (FTSW) (Coil) w/o AC Cable
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APPLICABLE PLUG & RECEPTACLE INSTALLATION

FOR AC CABLE ATTACHMEN.
= ~ A - _—
AN
/ N o ~_
SECURE HARNESS ALONG CABLE GUIDES __ ===~ , SR
AT 4X NOTCHES WITH TIE STRAPS. @Q,/\_ &

SECURE HARNESS ALONG CABLE GUIDES
AT 3X NOTCHES WITH TIE STRAPS.

SECURE PLATFORM CABLE TO ARMS WITH LIFT CYLINDER HOSES AT EACH
ROD ALONG THE ROUTING PATH SHOWN, USING TIE STRAP A/R. USE
MARKINGS ON CABLE TO HELP IDENTIFY TIE-DOWN POINTS.

ROUTE CABLE AROUND CROSS TUBE OF ARMSTACK  ___ 7

1@l
FOR A/C CABLE, SECURE THE EXCESS CABLE IN A LOOP ¥\
WITH TIE STRAPS AS NEEDED. 0

ROUTE PLATFORM CABLE THROUGH THIS ROD AND CONNECT
PLATFORM CABLE CONNECTOR (X58) TO CHASSIS HARNESS
CONNECTOR (X27)

1001261044-B
MAF37680B

Figure 3-42. Scissor Arm Assembly (ES1530L) - Cable Routing (FTSW) (Coil) w/ AC Cable
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SECURE HARNESS ALONG CABLE GUIDES
AT 3X NOTCHES WITH TIE STRAPS.

SECURE PLATFORM CABLE TO ARMS WITH LIFT CYLINDER HOSES AT EACH T~ R - Y
ROD ALONG THE ROUTING PATH SHOWN, USING TIE STRAP A/R. USE S~
MARKINGS ON CABLE TO HELP IDENTIFY TIE-DOWN POINTS.

ROUTE CABLE AROUND CROSS TUBE OF ARM STACK

FOR A/C CABLE, DO NOT LEAVE EXCESS SLACK OR A
LOOP INTHIS AREA.

ROUTE PLATFORM CABLE THROUGH THIS ROD AND CONNECT

PLATFORM CABLE CONNECTOR (X58) TO CHASSIS HARNESS

CONNECTOR (X27)
1001261046-B
MAF37690B

Figure 3-43. Scissor Arm Assembly (ES1330L) - Cable Routing (Coil) w/0 AC Cable
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SEE APPLICABLE PLUG & RECEPTACLE INSTALLATION,
FOR AC CABLE ATTACHMENT.

SECURE HARNESS ALONG CABLE GUIDES
AT 3X NOTCHES WITH TIE STRAPS.

~ )
SECURE PLATFORM CABLE TO ARMS WITH LIFT CYLINDER HOSES AT EACH b ~ / ~ =
ROD ALONG THE ROUTING PATH SHOWN, USING TIE STRAP A/R. USE ~ 3
MARKINGS ON CABLE TO HELP IDENTIFY TIE-DOWN POINTS.

ROUTE CABLE AROUND CROSS TUBE OF ARM STACK.
FOR A/C CABLE, SECURE THE EXCESS CABLE IN A
LOOP WITH TIE STRAPS AS NEEDED.

ROUTE PLATFORM CABLE THROUGH THIS ROD AND CONNECT
PLATFORM CABLE CONNECTOR (X58) TO CHASSIS HARNESS

1001261047-B
CONNECTOR (X27) MAF37710B

Figure 3-44. Scissor Arm Assembly (ES1330L) - Cable Routing (Coil) w/AC Cable
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SECURE HARNESS ALONG CABLE GUIDES
AT 3X NOTCHES WITH TIE STRAPS.

SECURE PLATFORM CABLETO ARMS WITH LIFT CYLINDER HOSES AT EACH
ROD ALONG THE ROUTING PATH SHOWN, USING TIE STRAP A/R. USE
MARKINGS ON CABLE TO HELP IDENTIFY TIE-DOWN POINTS.

ROUTE CABLE AROUND CROSS TUBE OF ARM STACK.
DO NOT LEAVE EXCESS SLACK OR A LOOP INTHIS
AREA.

ROUTE PLATFORM CABLE THROUGH THIS ROD AND CONNECT
PLATFORM CABLE CONNECTOR (X58) TO CHASSIS HARNESS 1001261048-B
CONNECTOR (X27) MAF37720B

Figure 3-45. Scissor Arm Assembly (ES1330L) - Cable Routing (FTSW) (Coil) w/o AC Cable
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SEE APPLICABLE PLUG & RECEPTACLE INSTALLATION,
FOR AC CABLE ATTACHMENT.

SECURE HARNESS ALONG CABLE GUIDES
AT 3X NOTCHES WITH TIE STRAPS.

SECURE PLATFORM CABLETO ARMS WITH LIFT CYLINDER HOSES AT EACH
ROD ALONG THE ROUTING PATH SHOWN, USING TIE STRAP A/R. USE
MARKINGS ON CABLE TO HELP IDENTIFY TIE-DOWN POINTS.

ROUTE CABLE AROUND CROSS TUBE OF ARM STACK, FOR A/C CABLE,
SECURE THE EXCESS CABLE IN A LOOP WITH TIE STRAPS AS NEEDED.

ROUTE PLATFORM CABLE THROUGH THIS ROD AND CONNECT
PLATFORM CABLE CONNECTOR (X58) TO CHASSIS HARNESS 1001261049-B
CONNECTOR (X27) MAF37730B

Figure 3-46. Scissor Arm Assembly (ES1330L) - Cable Routing (FTSW) (Coil) w/AC Cable
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FOR AC CABLE ATTACHMENT.

SECURE HARNESS ALONG CABLE GUIDES
AT 4X NOTCHES WITH TIE STRAPS.

SECURE HARNESS ALONG CABLE GUIDES
AT 3X NOTCHES WITH TIE STRAPS.

SECURE PLATFORM CABLE TO ARMS WITH LIFT CYLINDER HOSES AT EACH
ROD ALONG THE ROUTING PATH SHOWN, USING TIE STRAP A/R. USE
MARKINGS ON CABLE TO HELP IDENTIFY TIE-DOWN POINTS.

ROUTE CABLE AROUND CROSS TUBE OF ARM STACK, FOR A/C CABLE,
SECURE THE EXCESS CABLE IN A LOOP WITH TIE STRAPS AS NEEDED.

ROUTE PLATFORM CABLE THROUGH THIS ROD AND CONNECT
PLATFORM CABLE CONNECTOR (X58) TO CHASSIS HARNESS
CONNECTOR (X27)

A/C CABLE GOES INTO CIRCUIT
BREAKER, WIRING DIAGRAM, SEE
PLUG & REPT INSTALLATION.

1001261050-B

MAF377408

Figure 3-47. Scissor Arm Assembly (ES1530L) - Cable Routing (Coil) w/ AC Cable (AUS)
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SECURE HARNESS ALONG CABLE GUIDES
AT 3X NOTCHES WITH TIE STRAPS.

SEE APPLICABLE PLUG & RECEPTACLE
INSTALLATION, FOR AC CABLE
ATTACHMENT.

SECURE PLATFORM CABLE TO ARMS WITH

LIFT CYLINDER HOSES AT EACH ROD ALONG N - /@
THE ROUTING PATH SHOWN, USING TIE STRAP A
A/R. USE MARKINGS ON CABLE TO HELP IDEN- e

TIFY TIE-DOWN POINTS. <

ROUTE CABLE AROUND CROSS TUBE OF
ARM STACK, FOR A/C CABLE, SECURE THE

EXCESS CABLE IN A LOOP WITH TIE

STRAPS AS NEEDED.
ROUTE PLATFORM CABLE THROUGH THIS ROD
AND CONNECT PLATFORM CABLE CONNECTOR
(X58) TO CHASSIS HARNESS CONNECTOR (X27).

A/C CABLE GOES INTO CIRCUIT
BREAKER, WIRING DIAGRAM,
SEE PLUG & REPT INSTALLA-
TION.

1001261051-B
MAF37750B
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Figure 3-48. Scissor Arm Assembly (ES1330L) - Cable Routing (Coil) w/ AC Cable (AUS)
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SECTION 4. BASICHYDRAULIC INFORMATION & SCHEMATICS

4.1 CYLINDERS - THEORY OF OPERATION

Cylinders are of the double acting type. The Lift and
Steer systems incorporate double acting cylinders. A
double acting cylinder is one that requires oil flow to
operate the cylinder rod in both directions. Directing oil
(by actuating the corresponding control valve to the
piston side of the cylinder) forces the piston to travel
toward the rod end of the barrel, extending the cylinder
rod (piston attached to rod). When the oil flow is
stopped, movement of the rod will stop. By directing oil
to the rod side of the cylinder, the piston will be forced
in the opposite direction and the cylinder rod will
retract.

NOTE: The lift cylinder is a single acting cylinder which
takes hydraulic pressure to extend and gravity to
retract.

A holding valve is used in the hydraulic lift circuit to pre-
vent motion unintended by the operator in the event of
a hydraulic line failure.

4.2  VALVES - THEORY OF OPERATION

Solenoid Control Valves (Bang-Bang)

Control valves used are four-way, three-position sole-
noid valves of the sliding spool design. When a circuit is
activated and the control valve solenoid energizes, the
spool is shifted and the corresponding work port opens
to permit oil flow to the component in the selected cir-
cuit, with the opposite work port opening to reservoir.
Once the circuit is deactivated (control returned to neu-
tral), the valve spool returns to neutral (center) and oil
flow is then directed through the valve body and
returns to reservoir. A typical control valve consists of
the valve body, sliding spool, and two solenoid assem-
blies. The spool is machine fitted in the bore of the valve
body. Lands on the spool divide the bore into various
chambers, which, when the spool is shifted, align with
corresponding ports in the valve body open to common
flow. At the same time other ports would be blocked to
flow. The spool is spring-loaded to center position,
therefore when the control is released, the spool auto-
matically returns to neutral, prohibiting any flow
through the circuit.

31217455

Relief Valves

Main relief valves are installed at various points within
the hydraulic system to protect associated systems and
components against excessive pressure. Excessive pres-
sure can be developed when a cylinder reaches its limit
of travel and the flow of pressurized fluid continues
from the system control. The relief valve provides an
alternate path for the continuing flow from the pump,
thus preventing rupture of the cylinder, hydraulic line or
fitting. Complete failure of the system pump is also
avoided by relieving circuit pressure. The relief valve is
installed in the circuit between the pump outlet (pres-
sure line) and the cylinder of the circuit, generally as an
integral part of the system valve bank. Relief pressures
are set slightly higher than the load requirement, with
the valve diverting excess pump delivery back to the
reservoir when operating pressure of the component is
reached.

Crossover Relief Valves

Crossover relief valves are used in circuits where the
actuator requires an operating pressure lower than that
supplied to the system. When the circuit is activated and
the required pressure at the actuator is developed, the
crossover relief diverts excess pump flow to the reser-
voir. Individual, integral relief's are provided for each
side of the circuit.

Proportional Valve

Flow is proportional to the amount of voltage supplied
to the valve coil. Voltage is gained by the machine con-
troller and determined by the position of the joystick.

Flow Control Valve

The flow control valve is located on the top of the hold-
ing valve on the lift cylinder. The holding valve is a nor-
mally closed solenoid valve, and holds the platform in
place when raised. When activated, the valve opens to
permit lift down. The holding valve is connected to the
manual descent valve, which is connected to a cable
which, when pulled, manually opens the lift down port
of the valve and allows the platform to be lowered in the
event hydraulic and/or electric power is lost.
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Troubleshooting

43 PUMP/MOTOR

Theory of Operation The following difficulties can be examined using the JLG

The Power Module is essentially a "low-side" switch for
the pump motor. The positive terminal of the pump is
tied to Battery Positive after the Line Contactor. The
negative terminal of the pump connects to the P Termi-
nal of the Power Module, which switches current
through MOSFET transistors to the Battery Negative.

For variable speed pump operation, the MOSFET transis-
tors switch On and Off at high frequencies. The Duty
Cycle is varied to control the voltage applied to the
pump motor. When the MOSFET's spend 50% of the
period On and 50% Off, approximately %> of the avail-
able Battery Voltage will be applied to the pump motor.
Similarly, the MOSFET are On continuously (100% Duty
Cycle) to apply all available Battery Voltage to the pump
motor (as in Lift Up at full speed).

When the Control System is energized, the voltage at
the P Terminal will be approximately +24V (referenced
to -B) when the pump is static. The P Terminal will be
approximately at +1V (referenced to -B) when the pump
is running at full speed (Lift Up from Ground Mode).

Pump Motor Electrical Evaluation

Several basic electrical tests can be performed on the
Pump Motor. Failure of one of these evaluations is signif-
icant and may indicate that the device is physically dam-
aged.

Refer to Resistance Measurement - page 8-2. Make all
measurements with a voltmeter set to resistance scale
(Ohms). Disconnect main power at the batteries and all
pump motor cables during this analysis.

+ Resistance < 5 Ohms between Motor Terminals.
The internal windings are very low impedance and
should appear to be a short-circuit for an ordinary
voltmeter (other tests can determine if the windings
are truly shorted). High resistance can signal worn
brushes, a faulty commutator, or open windings.

Resistance > 1 Mega-Ohms between Motor Termi-
nals and Motor Housing. The internal windings
should be electrically isolated from the motor hous-
ing. Low resistance may be an indication of a broken
motor terminal, damaged brush, faulty commutator,
or burned winding.

Analyzer, a voltmeter, and simple hand tools. Unless
otherwise noted, the Control System shall be energized
in Ground Mode during testing. For a convenient
Ground Reference, place the black meter lead on the
negative post of the left battery in the left-side batter
compartment. The vehicle should be placed on a
smooth, firm, and level surface for all analysis.

1. Open-Circuit between +B Terminal and Pump
Motor Positive Terminal

This issue will allow the vehicle to Lift Down, but
Drive, Steer, and Lift Up will be lost and the
Pump Motor will not Operate. Under DIAGNOS-
TICS - PUMP, the JLG Analyzer will show PUMP
PWM 100% and PUMP CUR 0.0A when Lift Up is
operated from Ground Mode.

As shown in the diagram, the voltage measured
between the Pump Motor Positive Terminal and
Ground Reference should be 24V. If it is not,
examine the cable between the terminal and the
Power Module compartment. Inspect crimps for
corrosion and ensure that bolted connections
are tight. Ensure that the cable is not crushed
where it passes between the frame side sheets
and the cylinder assembly.

2. Open-Circuit between Pump Motor Negative
Terminal and P Terminal

This issue will allow the vehicle to Lift Down, but
Drive, Steer, and Lift Up will be lost and the
Pump Motor will not Operate. Under DIAGNOS-
TICS - PUMP, the JLG Analyzer will show PUMP
PWM 100% and PUMP CUR 0.0A when Lift Up is
operated from Ground Mode.

After ensuring there is not an Open-Circuit
between the +B Terminal and Pump Motor Posi-
tive Terminal, check that the voltage measured
between the Pump Motor Negative Terminal
and Ground Reference is 24V. If not, examine the
issues within Open-Circuit Pump Motor. This
voltage should ramp to approximately OV when
Lift Up is operated from Ground Mode. If not,
examine the cable between the terminal and the
Power Module compartment (P Terminal).
Inspect crimps for corrosion and ensure that
bolted connections are tight. Ensure that the
cable is not crushed where it passes between the
frame side sheets and the cylinder assembly.
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Series DC

Pump Motor

Line Contactor

K

GY
A —

Power Module

Open-Circuit Pump Motor

This issue will allow the vehicle to Lift Down, but
Drive, Steer, and Lift Up will be lost and the
Pump Motor will not Operate. Under DIAGNOS-
TICS - PUMP, the JLG Analyzer will show PUMP
PWM 100% and PUMP CUR 0.0A when Lift Up is
operated from Ground Mode.

Disconnect main power at the batteries to com-
pletely de-energize the Control System. Next,
detach the cable from Pump Motor Positive Ter-
minal. Using a voltmeter set for resistance mea-
surement (Ohms), ensure that the resistance
between the Pump Motor Positive and Negative
Terminals is less than 2 Ohms. If not, examine the
pump motor for worn brushes or broken termi-
nals. After examination, re-connect the Pump
Motor Positive Terminal and main power at the
batteries.

Short-Circuit between Pump Motor Positive and
Negative Terminals

This issue will allow the vehicle to Lift Down, but
Drive, Steer, and Lift Up will be lost and the
Pump Motor will not Operate. Under DIAGNOS-
TICS - PUMP, the JLG Analyzer will show an
erratic reading for PUMP PWM% and PUMP CUR
will hover around 150A when Lift Up is operated
from Ground Mode.

Disconnect main power at the batteries to com-
pletely de-energize the Control System. Next,
detach both Pump Motor Terminals and insulate
them independently. Re-connect main power at
the batteries and re-try Lift Up. If the same symp-
toms persist (erratic PUMP PWM%, PUMP CUR
around 150A), examine the cabling between the
Pump Motor and Power Module compartment
for a short-circuit (most likely near area where
cylinder retracts between frame side sheets or
near pothole mechanism, if equipped). If the
symptoms change, suspect a short-circuited (or
mechanically frozen) pump motor.

A clamp-on ammeter (set for 200A DC) can be
placed on either Pump Motor Cable for verifica-
tion. During Lift Up, the ammeter will read
approximately 150A.
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Pump Components Hydraulic System Pressure Check Port
The following is a complete disassembly/assembly of The port for hydraulic system lift pressure check is pro-
the machines’ pump/motor/valve assembly. vided on the valve body of the hydraulic pump assem-

NOTE: During reassembly of the pump/motor assembly, bly as shown in the following illustration.

lubricate all seals and o-rings with JLG recom-
mended hydraulic fluid.

Also keep all internal metal parts clean and coated
with hydraulic fluid to prevent surface corrosion.
JLG recommends replacing all seals and o-rings
when disassembling and reassembling the pump/
motor unit.

QY
< S

MAF14570

1. Pump Valve Body 2. Pressure Check Port Shown
with Optional Fitting

1. SteerRight - Hyd. Line 6. Steer Right Solenoid
2. Steer Left- Hyd. Line 7. Steer Left Solenoid

3. Gyl Lift-Up - Hyd. Line 8. Pump Motor Pos (+)
4. (yl. Return - Hyd. Line 9. Pump Motor Neg (-)
5. Cylinder Lift-Up Solenoid

Figure 4-1. Hydraulic Pump - Hydraulic Line and
Electrical Connections
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Hydraulic System Pressure Settings

Install a pressure gauge, capable of measuring 3000 psi
at port “M” on the power unit. (See Figure 4-2.)

MAF11260

1. Pump Valve Body 5. Pressure Gauge Check Port
2. Steering Right Pressure Relief 6. Lift UpValve

3. Steering Left Pressure Relief 7. Port“M”

4. Main Pressure Relief

Figure 4-2. Relief Pressure Setting Locations

Main Relief Adjustment
Table 4-1. Hydraulic Pressure Settings

Method 1:
1330/1530L PRESSURE SETTING 1. Connect a spare coil to lift up connector. Use a
Main Relief Pressure 2530+ 30psi (174 +2bar) 13mm socket wrench to loosen the locknut on
Main Relief Pressure (For JAPAN only) 2100 psi (145 bar) the main relief valve.
- . 2. Lift up the machine, use a 4mm Allen wrench to
Steer- Left/Right 1000+ 30 psi (69 + 2 bar)

adjust main relief valve (See Figure 4-2.) until the
reading of the gauge show “2100 psi (145 bar)
Table 4-2. Coil Resistance (For Japan only)” or “2530 psi (174 bar)” (For
other market except for Japan).

Component Coil Resistance . . ] .
. : 3. Turning relief adjustment screw clockwise to
Lift-UpSolenoid 190hm increase the reading and Anti-clockwise to
Steer- Left/Right Solenoid 280hm decrease the reading.

NOTE: DO NOT EXCEED MAXIMUM PRESSURE SETTINGS.
See Figure 4-1.

Method 2:

1. Use a 13mm socket wrench to loosen the lock-
nut on the main relief valve.
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Lift up the machine fully and hold, use an Allen
wrench to adjust the main relief valve (See Fig-
ure 4-2.) until the reading of the gauge show
2100 psi (145 bar) (For Japan only)” or “2530 psi
(174 bar)” (For other market except for Japan).

Turning relief adjustment screw clockwise to
increase the reading and Anti-clockwise to
decrease the reading.

Steer Left Pressure Adjustment

1.

Use a 13mm socket wrench to loosen the lock-
nut on the steer left adjust valve (See Figure 4-
2.), steer left to the end and hold, use a 4mm
Allen wrench to adjust the pressure until the
reading show “1000 psi (69 bar)".

Turning relief adjustment screw clockwise to
increase the reading and Anti-clockwise to
decrease the reading.

Steer Right Pressure Adjustment

1.

Use a 13mm socket wrench to loosen the lock-
nut on the steer right adjust valve(See Figure 4-
2.), steer right to the end and hold, use a 4mm
Allen wrench to adjust the pressure until the
reading show “1000 psi (69 bar)".

Turning relief adjustment screw clockwise to
increase the reading and Anti-clockwise to
decrease the reading.
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Pump/Motor/Valve Assembly - Removal/Installation

MAF14540

1. Pump/Valve/Tank Assembly
2. Pump Assy. Mounting Screw/Washers
3. Valve Bank Solenoid Connections

4. Lift-Up/Return Hydraulic Lines
5. Steer-Left/Right Hydraulic Lines
6. Pump Motor Power Connection Terminals

NOTE: *Apply dielectric grease to terminals during installation of cables. Torque nuts to 18.4 ft. Ib. (25 Nm).

A CAUTION

BE CERTAIN THE SCISSOR IS FULLY LOWERED BEFORE REMOVING ANY
HYDRAULIC LINES FROM THE PUMP UNIT. WEAR PROTECTIVE GEAR
WHEN WORKING AROUND PRESSURIZED HYDRAULIC LINES. REMOVE
CONNECTIONS CAREFULLY AND CAP ALL LINES.

1. Disconnect machine electrical power using the
quick disconnect on the left side batteries.

2. Disconnect the pump motor power cables from
the power terminals on the side of the motor
housing.

31217455

3.

Label and then unplug the harness connectors
from the lift-up, and steer solenoids on the
pump valve bank assembly.

Label and carefully disconnect the hydraulic
lines from the top of the valve bank assembly.

Remove the mounting screws (2) and washers
from pump mounting plate under the pump and
remove the pump/motor/valve assembly from
the machine.



SECTION 4 - BASIC HYDRAULIC INFORMATION & SCHEMATICS

MAF14090

Manifold

0-Ring

Relief Valve

Spool Type Electric Valve
Coil

Auxiliary Port

Seal

Plug

PN AN =

4-8

9. Flow Control Valve
10. Plug

11. Seal Plug

12. Coupling

13.  Electric Motor
14. Gear Pump

15. Seal

16. BSPP Connection

17.
18.
19.
20.
21.
22.
23.

Figure 4-3. Hydraulic Pump/Valve/Tank - Assembly

Suction Pipe

Suction Filter

Pipe For Return Filter
Return Filter

Tank

Valve Block

Screw
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Motor Cover/Motor Installation Motor Brush Installation
NOTICE Once pump motor cover has been removed, inspect the
rotor commutator for excessive wear before installing a
DISCONNECT THE BATTERIES BEFORE PERFORMING THESE PROCE- new brush set.
DURES.

This procedure requires removing the pump to frame
mounting bolts and nuts and rotating the pump assem-
bly horizontally far enough to allow removal of the
pump motor cover. No pump connections, hydraulic or
electrical need be disconnected.

3* 2 1. Brush Holder 4. BrushTension Spring

O N\ MAF14580 2. Brush 5. Commutator on Armature
1. Motor Assembly 3. Motor Assembly Screws 3. Brush Terminal Screw 6. Motor Cover Bearing
2. Motor Cover 4. Disassembly Marks Figure 4-5. Brush Installation

Figure 4-4. Motor Cover/Motor Installation Installation the same for all four (4) brush assemblies.

NOTE: * When reassembling, DO NOT OVERTIGHTEN NOTE: Clean the rotor commutator and brushes with a

motor assembly screws (3). non-conductive electrical cleaner before assembly.
** Place marks on body to help with reassembly Attach the brush terminal end to the terminal post
alignment. using the terminal screw (3), then push the brush (2)
down into it’s holder (1), slide the tension spring (4)
Preventative Maintenance - Brush Wear - Dust onto the top of the brush.
Removal Procedure After final assembly of the brushes check that all brush
. . terminal screws are tight and the brush springs are posi-
Due to a possible build-up of dust from brush wear tioned properly before installing the motor cover and
inside the pump motor cover around the brushes and motor to the pump valve body.
armature under heavy usage. Itis recommended per the
Preventative Maintenance and Inspection Schedule - NOTICE

Section-2, Figure 2-1., to perform this dust cleaning task

on an annual basis. DO NOT OVERTIGHTEN THE PUMP MOTOR ASSEMBLY SCREWS INTO

THE ALUMINUM VALVE BODY. (XX NM OR XX FT. LB.)
Follow the procedure show above for motor cover

removal. Once the motor cover is removed, blow any
accumulated brush dust from inside the cover and
around the brushes, and armature commutator. Check
brushes for wear, replace if necessary. Once complete,
reassemble for operation, do not overtighten the
motor cover bolts into the aluminum valve body.
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4-10

MAF14860

1. Manifold Valve Block
2. Oil Tank/Filter/Drain Plug

3. Pump/Motor
4. Steer (ylinder

Figure 4-6. Hydraulic Hose Routing

5. Lift Gylinder
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4.4 CYLINDER CHECKING PROCEDURE

NOTE: Cylinder check must be performed anytime a system
component is replaced or when improper system
operation is suspected.

1. Using all applicable safety precautions, activate
pump motor and fully extend cylinder to be
checked.

2. Carefully disconnect hydraulic hoses from
retract port of cylinder. There will be some initial
weeping of hydraulic fluid which can be caught
in a suitable container. After the initial discharge,
there should be no further drainage from the
retract port.

3. Activate pump motor and extend cylinder.

4. If cylinder retract port leakage is less than 6-8
drops per minute, carefully reconnect hose to
port and retract cylinder. If leakage continues at
a rate of 3 drops per minute or more, cylinder
repair must be made.

NOTE: Steps 5 through 7 for Steer Cylinder Only.

5. With cylinder fully retracted, shut down machine
power and carefully disconnect hydraulic hose
from cylinder extend port.

6. Activate pump motor and retract cylinder. Check
extend port for leakage.

7. If extend port leakage is less than 6-8 drops per
minute, carefully reconnect hose to extend port,
than activate cylinder through one complete
cycle and check for leaks. If leakage continues at
a rate of 3 drops per minute or more, cylinder
repairs must be made.
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4.5 LIFT CYLINDER REMOVAL

NOTE: If there is a pump failure, a crane or a forktruck can
be used to raise the platform.

A WARNING

NEVER WORK UNDER AN ELEVATED PLATFORM UNTIL IT HAS BEEN
RESTRAINED FROM MOVEMENT WITH SAFETY PROPS, BLOCKING, OR
OVERHEAD SLINGS.

Self-locking fasteners, such as nylon insert and thread
deforming locknuts, are not intended to be reinstalled
after removal. Always use new replacement hardware
when installing locking fasteners.

1. Raise the platform and place on the safety prop.
Use an overhead crane or fork truck to secure the
platform and scissor arms before lift cylinder
removal begins. (See Figure 3-19.)

2. Cutany wire ties that attach any cables or hoses
to the lift cylinder.

NOTICE

DISCONNECT MAIN POWER FROM THE BATTERIES BEFORE REMOVING
ANY COMPONENTS FROM THE LIFT CYLINDER ASSEMBLY.

3. Remove the valve connector, the two hoses and
the flow control cable from the cylinder.

NOTE: To avoid having to readjust the flow control valve,
remove the large nut located behind the flow con-
trol valve bracket as shown.

Also (See Figure 3-22.) for lift cylinder mounting
hardware configurations.

4. Ensuring that the deck and scissor arms are
properly secure, support the lift cylinder and
remove the top lift cylinder pin and rest the top
of the cylinder on the arm cross tube directly
below the cylinder.

5. Remove the bolt from the lower cylinder pin and
have someone assist you in lifting the cylinder
from the scissor arms.

6. Place the cylinder on a clean workbench.
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Lift Cylinder - LSS Pressure Sensor Location

Lift cylinders on machines with the Load Sensing System
(LSS) are equipped with a pressure sensing transducers.
These sensors are installed on the end side of the lift cylin-
der respectively.

MAF14840
1. Lift Gylinder 5. Pressure Sensor 2- (Torque to
2. (ylinder Valve Block 14ft. 1b. (19 Nm))
3. Pressure Sensor 1- (Torque to 6. Sensor 2 - Harness Connector
14ft. Ib. (19 Nm)) 7. Flow Control Valve and
4. Sensor 1-Harness Connector Release Cable

Figure 4-7. LSS Pressure Sensor Location
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1001234461-A
MAF14510A
1. Cylinder Barrel 5. Wiper 9. 0-Ring 13. Wear Ring 17. Flanged Bearing
2. Rod 6. WearRing 10. Plug 14. Piston Seal
3. Gland 7. 0-Ring 11. Ol Port 15. Retaining Ring
4. Rod Seal 8. Backup Ring 12. Piston 16. 0-Ring

Figure 4-8. Steer Cylinder
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4-14

halE bl e

*Torque to 33 - 37 ft. Ib. (45 - 50 Nm)

1001236222-A
MAF14520A

(ylinder Barrel

Rod
Gland
Piston
Lock Nut

Backup Ring
Piston Seal
Backup Ring
0-Ring
0-Ring

S O XN

j—y

1.
12.
13.
14.
15.

0-Ring

Wiper

Wear Ring
Rod Seal
Retaining Ring

16.
17.
18.
19.
20.

Figure 4-9. Lift Cylinder (ES1330L)

Bushing
Plug
Plug
Plug
Plug

21. Fitting
22. CheckValve
23. Flow Control Valve
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7

*Torque to 33 - 37 ft. Ib. (45 - 50 Nm)

1001247345-A
MAF14530A

1. Qylinder Barrel 6. Piston Seal 1. Wiper 16. Plug 21. Check Valve

2. Rod 7. Backup Ring 12. WearRing 17. Plug 22. Flow Control Valve
3. Gland 8. 0-Ring 13. Rod Seal 18. Plug

4. Piston 9. 0-Ring 14. Retaining Ring 19. Plug

5. BackupRing 10. O-Ring 15. Bushing 20. Fitting

Figure 4-10. Lift Cylinder (ES1530L)
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4.6  LIFT CYLINDER REPAIR

NOTE: The following are general procedures that apply to
the cylinders on this machine. Procedures that apply
to a specific cylinder will be so noted.

Disassembly

NOTICE

DISASSEMBLY OF THE CYLINDER SHOULD BE PERFORMED ON A CLEAN
WORK SURFACE IN A DIRT FREE WORK AREA.

1. Connect a suitable auxiliary hydraulic power
source to the port block fitting in the manifold
located on the cylinder.

A WARNING

DO NOT FULLY EXTEND CYLINDER TO THE END OF STROKE. RETRACT
CYLINDER SLIGHTLY TO AVOID TRAPPING PRESSURE.

2. Operate the hydraulic power source and extend
the cylinder. Shut down and disconnect the
power source. Adequately support the cylinder
rod, if applicable.

3. Ifapplicable, remove the cartridge-type holding
valve and fittings from the cylinder port block.
Discard o-rings.

4. Place the cylinder barrel into a suitable holding
fixture.

ROD SUPPORT

PROTECTED ROD CLAMP

SUPPORT TABLE

Figure 4-11. Cylinder Barrel Support

5. Mark cylinder head and barrel with a center
punch for easy realignment. Loosen the cylinder
head setscrew.

6. Using the proper wrench, loosen the cylinder
head and remove head from cylinder barrel.
When removing cylinder head do not force if
binding occurs. Reverse rotation a couple times
and try removing again. If still no release, tap
barrel with hammer in threaded area, and try
again. Repeat if necessary, until head is com-
pletely removed.

7. Attach a suitable pulling device to the cylinder
rod port block end or cylinder rod end, as appli-

cable.
NOTICE

EXTREME CARE SHOULD BE TAKEN WHEN REMOVING THE CYLINDER
ROD, HEAD, AND PISTON. AVOID PULLING THE ROD OFF-CENTER,
WHICH COULD CAUSE DAMAGE TO THE PISTON AND CYLINDER BAR-
REL SURFACES.

8. With the barrel clamped securely, apply pressure
to the rod pulling device and carefully withdraw
the complete rod assembly from the cylinder
barrel.

ROD SUPPORT

SUPPORT TABLE

Figure 4-12. Cylinder Rod Support

9. Usingsuitable protection, clamp the cylinder rod
in a vise or similar holding fixture as close to the
piston as possible.

10. Loosen and remove the cap screw(s), if applica-
ble, which attach the tapered bushing to the pis-
ton.

11. Insert the cap screw(s) in the threaded holes in
the outer piece of the tapered bushing. Progres-
sively tighten the cap screw(s) until the bushing
is loose on the piston.

12.  Remove the bushing from the piston.

13.  Screw the piston CCW, by hand, and remove the
piston from cylinder rod.
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14.

15.

16.

Remove and discard the piston o-rings, seal
rings, and backup rings.

If applicable, remove the piston spacer from the
rod.

Remove the rod from the holding fixture.
Remove the cylinder head gland and retainer
plate, if applicable. Discard the o-rings, back-up
rings, rod seals, and wiper seals.

Cleaning and Inspection

1.

10.

11.

12.

31217455

Clean all parts thoroughly in an approved clean-
ing solvent.

Inspect the cylinder rod for scoring, tapering,
ovality, or other damage. If necessary, dress rod
with Scotch Brite or equivalent. Replace rod if
necessary.

Inspect threaded portion of rod for excessive
damage. Dress threads as necessary.

Inspect inner surface of cylinder barrel tube for
scoring or other damage. Check inside diameter
for tapering or ovality. Replace if necessary.

Inspect threaded portion of barrel for damage.
Dress threads as necessary.

Inspect piston surface for damage and scoring
and for distortion. Dress piston surface or
replace piston as necessary.

Inspect threaded portion of piston for damage.
Dress threads as necessary.

Inspect seal and o-ring grooves in piston for
burrs and sharp edges. Dress applicable surfaces
as necessary.

Inspect cylinder head inside diameter for scoring
or other damage and for ovality and tapering.
Replace as necessary.

Inspect threaded portion of head for damage.
Dress threads as necessary.

Inspect seal and o-ring grooves in head for burrs
and sharp edges. Dress applicable surfaces as
necessary.

Inspect cylinder head outside diameter for scor-
ing or other damage and ovality and tapering.
Replace as necessary.

13.

NOTE:

If applicable, inspect rod and barrel bearings for
signs of correct excessive wear or damage.
Replace as necessary.

a. Thoroughly clean hole, (steel bushing) of
burrs, dirt etc. to facilitate bearing installa-
tion.

b. Inspect steel bushing for wear or other dam-
age. If steel bushing is worn or damaged,
rod/barrel must be replaced.

¢. Lubricate inside of steel bushing with WD40
prior to bearing installation.

d. Using an arbor of the correct size, carefully
press the bearing into steel bushing.

Install pin into the Gar-Max bearing dry. Lubrication
is not required with nickel plated pins and bearings.

STEEL

BUSHING GAR-MAX

BUSHING

DD

ARBOR

14.

15.

16.

17.

Figure 4-13. Gar-Max Bearing Installation

Inspect travel limiting collar or spacer for burrs
and sharp edges. If necessary, dress inside diam-
eter surface with Scotch Brite or equivalent.

If applicable, inspect port block fittings and
holding valve. Replace as necessary.

Inspect the oil ports for blockage or the pres-
ence of dirt or other foreign material. Repair as
necessary.

If applicable, inspect piston rings for cracks or
other damage. Replace as necessary.

Assembly

NOTE:

Prior to cylinder assembly, ensure that the proper
cylinder seal kit is used. See your JLG Parts Manual
for these machine models.

Apply a light film of hydraulic oil to all components prior
to assembly.
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1. Aspecial tool is used to install a new rod seal
into the applicable cylinder head gland groove.

SEALTOOL

1" #7004275 V;::EE

11/2" #7004276 \ / CYLINDER
2" #7002826 ) HEAD

Figure 4-14. Rod Seal Installation

NOTICE

WHEN INSTALLING ‘POLY-PAK’ PISTON SEALS, ENSURE SEALS ARE
INSTALLED PROPERLY. REFER TO WIPER SEAL INSTALLATION FOR
CORRECT SEAL ORIENTATION. IMPROPER SEAL INSTALLATION COULD
RESULT IN CYLINDER LEAKAGE AND IMPROPER CYLINDER OPERA-
TION.

2. Use a soft mallet to tap a new wiper seal into the
applicable cylinder head gland groove. Install a
new wear ring into the applicable cylinder head
gland groove.

2222 KKK

PISTON REF.

Figure 4-15. Poly-Pak Piston Seal Installation

SEAL

CYLINDER
MALLET HEAD
Note: When installing wiper seal ensure seal is installed

properly. Install seal so that the flat part is facing
into head.

Figure 4-16. Wiper Seal Installation

Place a new O-ring and back-up seal in the appli-
cable outside diameter groove of the cylinder
head.

BACKUP RING

CYLINDER
HEAD

NOTE:

NOTE:

10.

11.

Figure 4-17. Installation of Head Seal Kit

Install washer ring onto rod, carefully install the
head gland on the rod, ensuring that the wiper
and rod seals are not damaged or dislodged.
Push the head along the rod to the rod end, as
applicable.

If applicable, correctly place new o-ring in the
inner piston diameter groove. (The backup ring
side facing the O-ring is grooved.)

If applicable, correctly place new seals and guide
lock rings in the outer piston diameter groove. (A
tube, with 1.D. slightly larger than the O.D. of the
piston is recommended to install the solid seal.)

The backup rings for the solid seal have a radius on
one side. This side faces the solid seal.(See magni-
fied insert in Figure 4-17.. The split of seals and
backup rings are to be positioned so as not to be in
alignment with each other.

Using suitable protection, clamp the cylinder rod
in a vise or similar holding fixture as close to pis-
ton as possible.

Carefully thread the piston on the cylinder rod
hand tight, ensuring that the o-ring and back-up
rings are not damaged or dislodged.

Thread the piston onto the rod until it abuts the
spacer end and install the tapered bushing.

When installing the tapered bushing, piston and
mating end of rod must be free of oil.

Assemble the tapered bushing loosely into the
piston and insert JLG capscrews (not vendor cap-
screws) through the drilled holes in the bushing
and into the tapped holes in the piston.

Tighten the capscrews evenly and progressively
in rotation to the specified torque value.
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12. After the screws have been torqued, tap the
tapered bushing with a hammer (16 to 24 oz.)
and brass shaft (approximately 3/4" in diameter)
as follows;

a. Place the shaft against the cylinder rod and

in contact with the bushing in the spaces
between the capscrews.

b. Tap each space once; this means the
tapered bushing is tapped 3 times as there
are 3 spaces between the capscrews.

13. Retorque the capscrews evenly and progres-
sively in rotation to the specified torque value.

14.  Remove the cylinder rod from the holding fix-
ture.

15. Place new guide locks and seals in the applicable
outside diameter grooves of the cylinder piston.

16. Position the cylinder barrel in a suitable holding

fixture.
NOTICE

EXTREME CARE SHOULD BE TAKEN WHEN INSTALLING THE CYLINDER
ROD, HEAD, AND PISTON. AVOID PULLING THE ROD OFF-CENTER,
WHICH COULD CAUSE DAMAGE TO THE PISTON AND CYLINDER BAR-
REL SURFACES.

17.  With the barrel clamped securely, and while ade-
quately supporting the rod, insert the piston end
into the barrel cylinder. Ensure that the piston
loading o-ring and seal ring are not damaged or
dislodged.

18. Continue pushing the rod into the barrel until
the cylinder head gland can be inserted into the
barrel cylinder.

19. Secure the cylinder head gland using the washer
ring and socket head bolts.

%/ Barrel Asssembly

Head Gland

Figure 4-18. Rod Assembly Installation
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20. Afterthe cylinder has been reassembled, the rod
should be pushed all the way in (fully retracted)
prior to the reinstallation of any holding valve or
valves.

21. If applicable, install the cartridge-type holding
valve and fittings in the rod port block, using
new o-rings as applicable.

22. Push the piston onto the rod until it abuts the
spacer end and install the attaching nut.

A WARNING

WHEN REBUILDING THE CYLINDERS, APPLY MEDIUM-HIGH STRENGTH
THREADLOCKING COMPOUND TO THE PISTON NUT, THEN TORQUE PIS-
TON NUT. REFER TO APPLICABLE CYLINDER ILLUSTRATION FOR
TORQUE REQUIREMENT.

23. Remove the cylinder rod from the holding fix-
ture.

24. Position the cylinder barrel in a suitable holding

fixture.
NOTICE

EXTREME CARE SHOULD BE TAKEN WHEN INSTALLING THE CYLINDER
ROD, HEAD, AND PISTON. AVOID PULLING THE ROD OFF-CENTER,
WHICH COULD CAUSE DAMAGE TO THE PISTON AND CYLINDER BAR-
REL SURFACES.

25.  With barrel clamped securely, and while ade-
quately supporting the rod, insert the piston end
into the barrel cylinder. Ensure that the piston
loading o-ring and seal ring are not damaged or
dislodged.

26. Continue pushing the rod into the barrel until
the cylinder head gland can be inserted into the
barrel cylinder.

27. |If applicable, secure the cylinder head retainer
using a suitable chain wrench.

28. Afterthe cylinder has been reassembled, the rod
should be pushed all the way in (fully retracted)
prior to the reinstallation of any holding valve or
valves.

29. |If applicable, install the cartridge-type holding
valve and fittings in the port block using new o-
rings as applicable. Refer to (See Figure 4-9.) or
(See Figure 4-10.).
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4.7 HYDRAULIC SCHEMATICS

7 6 | !
OPTIONAL LSS
OPTIONAL LSS P
,— - LIFT CYLINDER | |
b | l |
@1.6mm
(ORIF\CE
— ©
@2mm
| )( MACHINED
ORIFICE
I Vi V2
C
T1 PORT
G:?S; Pl 3/8"BSPP LIFT DOWN STEER CYLINDER
(SAE-6JIC) (SAE-6JIC) -
STEER RELIEF
| SET AT 69 BAR
D s00micron
! A1PORT
A STEER CYL ROD
A (SAE-4JIC)
—o <V -
2 X300 MICRON
A > R
- = A2 PORT
VED-81-43-06-CC I | STEER CYL BASE
| (SAE-4JIC)
\ STEER RELIEF U
SET AT 69 BAR
B A B T
Va4D-CEI-2P |
@0.5mm
1\ M
VMP12 1/4"BSPP
175 BAR
"= (145 BAR
| [—=]
FORJAPAN) 20 MICRON WITH
Izé 1.5 BAR BYPASS
- D - T - w7
| @j 3.15CC |
A <,
22KW
250 MICRON 4
TANK CAPACITY 5L
SHEET 1
7 6 | ?
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Figure 4-19. Hydraulic Schematic - Sheet 1 of 2
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¢ 4 | 3 2 1
WHEEL DRIVE SCISSOR e —
PUMP
DISPLACEVENT 3.2 CC/REV 3.2 CC/REV
MAIN 172 BAR 172 BAR
RELIEF (2500 PSI) (2500 PSI) b)
MAIN RELIEF 145 BAR 145 BAR
(JAPAN ONLY) (2100 PSI) (2100PS))
A1PORT 69 BAR
RELIEF (1000 PSI) N/A
A2 PORT 69 BAR
RELIEF (1000 PSI) N/A
LIFTCYL
SORE 0 60 MM 60 MM -
LIFT CYL
ROD & 40 MM 40 MM
LIFT CYL 713 MM (1530)
STROKE 657 MM (1330) 713 MM
STEER CYL
b 60 MM N/A
STEER CYL ¢
589 35 MM N/A
STEER CYL
LSl 160 MM N/A
e
B
A
SHEET 1 1001237712-C
4 | 3 | 2 1
MAF35410C

Figure 4-20. Hydraulic Schematic-Sheet2 of 2
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SECTION 5. JLG CONTROL SYSTEM

5.1 HAND HELD ANALYZER

v/

f Menu:
AnalyzerDisplay > |HELP: PRESS ENTER

Escape Key Enter Key
Toreturn home oraccessprevi- ESC ENTER| StoresandselectsTop Level, Sub Level,
ousmenu anditemmenus

Left &RightArrow Keys
UP &Down Arrow Keys | E— ( ) — 1 UsedtomovebetweenTop Level, Sub

Value Selector Level, anditem menus

Figure 5-1. Hand Held Analyzer

Diagnostic Port To Connect the Hand Held Analyzer
To connect the Hand Held Analyzer, the diagnostic port 1. Connect the four pin end of the cable supplied
plug (1) is located in the wiring harness close to the with the analyzer, to the diagnostic port plug
machine controller logic module (2), inside the right and connect the remaining end of the cable to
side compartment door, as shown in Figure 5-2. the analyzer.

NOTE: The cable has a four pin connector at each end of
the cable; the cable cannot be connected back-
wards.

2. Power up the control system by turning the
ground control station - platform/ground selec-
tor switch - to the platform position and pulling
both platform and ground control emergency
stop buttons on.
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MAF13820

2. Logic Module

Figure 5-2. Diagnostic Port Location
(Somecomponents are hidden for clarityin illustrations.)

Diagnostic Port

1.

31217455
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Using the Analyzer

With the machine power on and the analyzer connected
properly, the analyzer will display the following:

7 S
JLG

NU:
LP:

ME
HE PRESS

fJJ

ENTER

ESC ENTER

= @&

MAE19060
HELP:
PRESS ENTER

At this point, using the RIGHT and LEFT arrow keys, you
can move between the top level menu items. To select a
displayed menu item, press ENTER. To cancel a selected
menu item, press ESC; then you will be able to scroll using
the right and left arrow keys to select a different menu
item.

The top level menus are as follows:

HELP
DIAGNOSTICS
SYSTEM TEST
ACCESS LEVEL
PERSONALITIES
MACHINE SETUP
CALIBRATION

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 more than one fault is present only
the highest priority fault will show. The other active faults
are viewable in Logged Help. If there was no fault
detected, the display will read:
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In platform mode,
HELP: (001)
EVERYTHING OK,

In ground mode,

HELP: (002)
GROUND MODE OK

If ENTER is pressed again, the display moves to the follow-
ing display:

a N

)
CYCLE

fJJ

ESC ENTER

MAE19060
LOG: (211)
1: Power Cycle (Or last recorded fault)

At this point, the analyzer will display the highest priority
active fault, if any are present. You may scroll through the
fault logs to view what the last fifteen faults were. Use the
right and left arrow keys to scroll through the fault logs.
The active faults, are listed before the first POWER CYCLE.
To return to the top menu, press ESC two times.

When a top level menu is selected, a new set of menu
items may be offered; If for example you choose Personali-
ties:

DRIVE
LIFT
STEER
GROUND

Pressing ENTER with any of the above displayed menus,
will display additional sub-menus within the selected
menu. In some cases 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 access level 2. Remember, you may always cancel
a selected menu item by pressing the ESC key.
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Changing the Access Level of the Hand Held
Analyzer

When the analyzer is first connected, you will be in access
level 2 which enables you to only view most configuration
settings which cannot be changed until you enter a pass-
word to advance to a lower level. This ensures that a set-
ting cannot be accidentally altered. To change the access

level, the correct password must be entered. To enter the
password, scroll to the ACCESS LEVEL menu.

For example:

7 N
JEG

MENU:
ACCESS LEVEL 2

fJJ

ESC ENTER|

= &

<>

MAE19060

MENU:
ACCESS LEVEL 2

Press ENTER to select the ACCESS LEVEL menu.

Using the UP or DOWN 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 pass-
word.

Use the UP or DOWN arrow key to enter the second digit
of the password which is 3.

Repeat this process until you have entered all five digits of
the password which is 33271.

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

G

ME NU:
ACCESS LEYV

T
-
[EEN

ESC ENTER

= &

<>

MAE19060
MENU:
ACCESS LEVEL 1

Repeat the above steps if the correct access level is not
displayed or you can not adjust the personality settings:
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Adjusting Parameters Using the Hand Held
Analyzer
Once you have gained access to level 1, and a personality

item is selected, press the UP or DOWN arrow keys to
adjust its value, for example:

7 S
PERSONALITI| ES:
DRI VE ACCEL 0. 7s

ESC ENTER

= &

fJJ

MAE19060

PERSONALITIES:
DRIVE ACCEL 0.7s

There will be a minimum and maximum for the value to
ensure efficient operation. The Value will not increase if
the UP arrow is pressed when at the maximum value nor
will the value decrease if the DOWN arrow is pressed and
the value is at the minimum value for any particular per-
sonality. 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.
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Machine Setup

When a machine digit item is selected, press the UP or
DOWN arrow keys to adjust its value, for example:

A WARNING

FAILURE TO MAKE THE PROPER SETTINGS FOR THE PARTICULAR
MACHINE CAN RESULT IN IMPROPER OPERATION.

7 S
GROUND ALARM
1=DESCENT

ESC ENTER

=~ A ~

MAE19060

GROUND ALARM:
1=DESCENT

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 set-
tings allowed to install optional features or select the
machine model.

When selecting the machine model to match the size of
the machine, the personality settings will return to default
settings.

NOTE: Refer to Table 5-2, Machine Model Adjustment (Per-
sonality Settings) - Version P1.13 and Figure 5-1,
Machine Configuration Programming Information -
Version P1.13 for the default settings.

Password 33271 will give you access to level 1,
which will permit you to change all machine per-
sonality and/or machine setup settings.

A WARNING

CHANGING THESE SETTINGS MAY ADVERSELY AFFECT THE PERFOR-
MANCE OF YOUR MACHINE.
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5.2 JOYSTICK CALIBRATION

The joystick calibration should be completed if the joystick
is replaced. To perform the joystick calibration both emer-
gency stop switches must be pulled out (reset) and the
ground control keyswitch set on platform mode.

1. Plug the analyzer into the machine, “Help Press
Enter” should be displayed on the analyzer dis-
play.

2. Press the right arrow key to “Access Level 2",

3. Press Enter once. At this screen, you are asked to
enter a password: Enter “33271" by doing the fol-

lowing:
a. Using the up and down key enter the first
number.

b. Right arrow key once and enter the next
number.

c. Repeat steps A and B until you have entered
“33271"and press Enter.
d. Access level 1 should be on the display.
4. Pressright arrow key to “Calibrations” and press
Enter once.
5. “Calibration: Joystick” should appear, press Enter
once.

6. “Cal Joystick: Yes: Enter, No: Esc” should appear,
press Enter once.

7. "Cal Joystick: Fwd to Max” will appear. Move joy-
stick completely forward and hold, then press
Enter.

8. “Cal Joystick: Center” will appear. Release joy-
stick to the neutral position and press Enter.

9. “CalJoystick: Rev to Max” will appear. move joy-
stick completely in the reverse position and
hold, then press Enter.

10. “Cal Joystick: Complete” will appear. Power
down the machine.

5.3  TILT SENSOR CALIBRATION

Be sure that the machine is parked and stowed on level
ground.

NOTE: Tilt Sensor Calibration can not be performed if the
main contactor switch is open due to an alarm.

1. Enter Access Level 1 and go to the CALIBRATION/
TILT SENSOR/LEVEL VEHICLE screen.

2. Choose the right arrow key to view the raw,
uncalibrated tilt sensor values. If either raw angle
reads £5.0 or more, the machine is too unlevel
and the software will prohibit calibration. There-
fore, attempt to dissect the three areas of error
to find the primary contributor:

a. Machine mounting and/or grade:
Try to measure the top of the tilt sensor for
levelness. If unable to get a good reading,
unbolt the tilt sensor and check the sensor’s
mounting surface for levelness.

b. Observe whether the tilt sensor is properly
seated.

c. Tilt sensor has developed an offset shift:
Keep the tilt sensor electrically connected.
Level one axis of the tilt sensor and observe
the raw reading (should be within + 2.0). Do
the same for the other axis. If either axis is
greater than = 2.0, replace the tilt sensor.

NOTE: Check that the tilt switch is properly set by referring
to the Section 1, Tilt Switch Activation of this man-
ual.
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Tilt Sensor Failure Troubleshooting

Some po
brate are:

1.

ssible reasons that the tilt sensor will not cali-

The surface the machine is sitting on is off level
by a few degrees (flat doesn’t imply level; park-
ing lots are often not level).

The tilt sensor has failed one or both of the chan-
nels (X axis and Y axis).

Tilt sensor has moisture intrusion that has
shifted its output.

Water and/or corrosion in the sensor has cor-
rupted electrical connections or caused a tilt
sensor failure (observe any cracks in the hous-
ing).

For the following troubleshooting steps, a bubble level
(smaller is better) will be needed and the machine must
be on a level surface:

1.

If the Analyzer displays angles other than +20.0°,
attempt to calibrate. If machine won't calibrate,
note the reason displayed on Analyzer:

a. SENSOR FAILURE - tilt sensor internal fre-
quency is out of range (replace sensor).

b. NOT LEVEL - tilt sensor has either developed
an offset or it is too unlevel as mounted on
the machine.

54 ROTARYANGLE SENSOR CALIBRATION

NOTE: |If this calibration is performed, LSS calibration will
be erased. Recalibrate the LSS refer Section 6, LSS
(LOAD SENSING SYSTEM) Service.

NOTICE

MACHINE MUST BE ON LEVEL GROUND BEFORE ELEVATION SEN-
SOR CAN BE SET.

1.
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Be sure that the machine is parked and platform
stowed on level ground.

Attach the analyzer near the ground control sta-
tion.

Go to Access Level 1 and scroll through to CALI-
BRATION.

Under CALIBRATION, go to SET STOW ELEV.

Press ENTER for YES to set the stowed height for
the elevation sensor.

Fully raise the platform.
Under CALIBRATION, go to SET MAX ELEV.

Press ENTER for YES to set the maximum height
for the elevation sensor.

NOTE: Check the sensor by lifting the scissor arms, from the
platform, and driving until the drive speed cuts back.
Refer to High Drive Speed Cutback - page 1-5 in Sec-
tion 1 for proper speed cut out height.

5.5 FACTORY RESET

The CALIBRATIONS to FACTORY RESET shall be used to
reset all sections of EEPROM excluding logged operat-
ing hours from On-Board Data Logging.

MENU SUBMENU COMMENTS
snca | [E
CALIBRATIONS? DY pressing
ENTER, or leave by pressing ESC.
CALIBRATIONS: —
FACTORY RESET? Thetechnician choosesto erasethe

CLEARCALS vehicle calibrations by pressing
YES:ERASE;NO:ESC | enteragainorescapingthe
sequence.

5.6 UPDATING SOFTWARE

Software updates are available via OLE (Online Express).
Navigate to the website and follow the instructions for to
download software updates.
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5.7 MACHINE CONFIGURATION PROGRAMMING INFORMATION

NOTE: 1. When configuring a scissor machine, the machine configuration programming must be completed before any
personality settings can be changed, see Table 5-2. Changing the personality settings first and then changing
the model number of the machine configuration will cause the personality settings to return to default value.

2. Solid shaded entries are not available for the selected Market.

Table 5-1. Machine Configuration Programming Information - Version P1.13

i Market Default Settin
Conﬁg.u!atlon Setting Description e
Digit 112|3|4|5(6(7|8
0 No Model
1 R2632/2632R
2 R3246/3246R
MODEL 3 R4045/4045R o|ojojojo0j0/00
4 1532R
5 ES1330L
6 ES1530L
1 ANSIUSA
2 ANSIEXPORT
3 (SA
4 (E
MARKET 5 AUS T 1)1 11
6 JAPAN
7 GB
8 KOREA
1 NO-Vehicleis not configured with Drive cutout when elevated
DRIVECUTOUT 2 YES-Vehicleis configured with Drive cutout when elevated. AR AR
CHARGER 1 DRIVEONLY - Drive motion prevented while vehicleis charging. thilibitita il
INTERLOC 2 DRIVEANDLIFTUP - Drive and ift up motionsare prevented while vehicle s charging. Required for CE.
1 MOTION - Ground Alarm sounds during Lift Up, Lift Down, Drive Forward, or Drive Reverse.
GROUNDALARM 2 HORN ONLY - Ground Alarmonly sounds when user presses Platform Horn button. TIT)1(2(111]2]1
3 DESCENT - Ground Alarm sounds during Lift Down.
1 NO- Load Sensing System (LSS) is not fitted to the vehicle.
2 CUTOUTPLATFORM -Load Sensing System (LSS) is fitted, and Platform Controls are prevented in the
LOAD event of an Overload. Ground Controls remain functional. 2012123]3(2(3]2
3 CUTOUTALL - Load Sensing System (LSS) s fitted. Platform and Ground Controls are preventedin the
event of an Overload.
1 FLOODED - Batteries are conventional lead-acid type.
BATTERY 2 AGM -Batteries are absorbed glass mat type. R RN
1 YES- Optionalbeaconis present.
BEACON 2 NO- Optional beacon not present. 2021211122112
LOWTEMP 1 YES - Low temp cutoutisactive.
cuTout 2 NO- Lowtemp cutoutis not active. 212121212/212)2
WHITENOISE 1 NO-Vehicle does not have the white noise alarm. lilalalatalqts
ALARM 2 YES-Vehicle has the white noise alarm.
1 NO-Vehicleis not configured with PHP Alarm when Pothole baris blocked.
PHPALARM 2 YES - Vehicleis configured with PHP Alarm when Pothole baris blocked. AR
OVRHD/SOFT 1 NO-Vehicleis not configured with Overhead Protection Sensors. AFIRAEERARRRAE
TOUCH 2 YES - Vehicleis configured with Overhead Protection Sensors.

1001249838-8
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5.8 MACHINE MODEL ADJUSTMENT (PERSONALITY SETTINGS)

Table 5-2. Machine Model Adjustment (Personality Settings) - Version P1.13

NOTE: These settings may change in order to achieve optimal performance on a machine by machine basis.

31217455

Adjustment ‘ Adjustment Range ‘ ES1330L ‘ ES1530L
DRIVE
ACCEL 0.1-5.0(seq) 1.5 1.5
DECEL 0.2-2.0 0.8 0.8
MINIMUM 1-25% 1 1
MAXIMUM 26-100% 100 100
Elev. Max 0-50% 18 18
STEER
ACCEL 0.1-5(sec) 0.1 0.1
DECEL 0.1-1.0(sec) 0.1 0.1
MIN 1-25% 1 1
MAX 26-100% 4 4
LIFT
ACCEL 0.1-5.0(seq) 0.7 0.7
DECEL 0.1-1.0(seq) 0.1 0.1
UPMIN 1-45% 20 20
UPSTOP 1-100% 55 55
UPMAX 31-100% 69 69
UP CREEP 1-100% 50 50
DNMIN 250-350mA 280 280
DN S-STOP 250-1200mA 300 300
DN MAX 351-1200mA 700 700
DN EARM 250-1200mA 370 370
DN CREEP 250-1200mA 300 300
JOYSTICK
FWDMIN 1.95-2.45V 2.20 2.20
FWD MAX 0.94-1.44V 1.19 1.19
REVMIN 2.59-3.09V 2.84 2.84
REVMAX 3.53-4.03V 3.78 3.78
GROUND
HORN 1-100% 94 94
ALARM 1-100% 25 25
LOAD
OVERLOAD DEBOUNCE 0.5-5.0(seq) 0.6 0.6
OVERLOAD HOLD 0.5-5.0(seq) 5.0 5.0
ACCY 0-200kg 0 0
TEMP CUTOUT
CUTOUTSET -18°Ct00°C T

1001249839-A
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SECTION 6. LSS (LOAD SENSING SYSTEM) SERVICE

6.1 LSS (LOAD SENSING SYSTEM)
Theory of Operation

The Load Sensing System (LSS) is designed to measure
platform load and prevent overload situations. The sys-
tem consists of pressure sensors on the lift cylinder, an
rotatory angle sensor, and the control module.

For vehicles with a single lift cylinder, a dual-channel
pressure sensor with current output is mounted on the
lift cylinder to measure head pressure. The primary
feedback is scaled 0-3626 PSI as 4-20 mA. The backup
feedback is scaled 3626-0PSI as 20-4 mA. A single chan-
nel pressure with voltage output is mounted on the lift
cylinder to measure rod pressure. The rod feedback is
scaled 0-1450PSI as 0.5-4.5V. The pressures are com-
bined with geometric information about the lift cylinder
to calculate the net lift cylinder force. The primary and
backup channels of the lift cylinder head pressure trans-
ducer are continuously compared to detect sensor
integrity issues.

The rotatory angle sensor is used to estimate platform
height based on lower arm angle. The calibration pro-
cess teaches the control system the feedback voltage for
the stowed and fully elevated positions. The feedback
voltage and calibration information are combine with
geometric information to calculate the platform height.

The LSS can be calibrated in the field without test
weights using the procedure within the CALIBRATIONS'
LOAD 0% menu. The procedure allows the control sys-
tem to measure net lift cylinder force at a variety of plat-
form heights while lifting up and down with an empty
platform. Once the force profile is validated, the control
system uses geometric information to calculate the
remaining calibration information for a loaded platform.
Vehicles calibrated with this method may experience a
slight capacity reduction (10% to 20%) but remain regu-
latory compliant. The control system will flash the
Ground Overload Indicator twice at power-up to indi-
cate LSS has been calibrated without test weights (refer
to DIAGNOSTICS ' LOAD ' 110% CAL).

The LSS can be calibrated to maximum accuracy in the
service center with test weights using the procedure
within the CALIBRATIONS ' LOAD 110% menu. This pro-
cedure should be executed after CALIBRATIONS ' LOAD
0%. The procedure allows the control system to replace
the calculated calibration information with measured
net lift cylinder forces while lifting up and down with a
loaded platform.
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If the vehicle must be calibrated in a situation with
restrictive ceiling height, the LSS will accept a partial
height calibration. The platform should be lifted as close
as practical to the ceiling when prompted to LIFT TO
MAX ELEV. The control system will automatically restrict
lift up to the demonstrated platform height until the
system is re-calibrated to full height in the future.

The LSS can be periodically verified without test weights
to extend calibration intervals. The procedure within the
CALIBRATIONS ' VERIFY LOAD menu allows the control
system to confirm net lift cylinder forces against calibra-
tion information at a variety of platform heights while
lifting up and down with an empty platform. The control
system will indicate PASS if the measured forces com-
pare within a tight tolerance to the calibration informa-
tion, and FAIL otherwise. Verification automatically
restricts lift up if the vehicle is calibrated in a situation
with restrictive ceiling height.

During operation, the control system measures platform
load while platform height is 10% to 90% of maximum
height. The system functions in this manner to avoid
abnormalities caused by deployment of the pothole sys-
tem and maximum extension of the lift cylinder.

The control system provides a mechanism to ignore
instantaneous changes in friction and avoid spurious
overloads. Measured platform load must be greater
than the capacity limit for a period that exceeds the
PERSONALITIES ' LOAD ' OVR DBNCE (seconds) setting
before the LSS indicates an overload. Once an overload
has occurred, measured platform load must be less than
the capacity limits for a period that exceeds the PER-
SONALITIES ' LOAD ' OVR HOLD (seconds) setting before
the LSS indicates no overload.

Accessories mounted in the platform have an impact on
the LSS capacity limit. The PERSONALITY ' LOAD ' ACC'Y
(KG) setting is used to account for accessories by reduc-
ing the capacity limit. The control system will manage
accessories properly when the LOAD ' ACC'Y setting is
adjusted prior to LSS calibration according to the docu-
mentation furnished with the factory-provided accesso-
ries. Light-weight accessories like optional lighting or
foot-switches do not impact the LSS capacity limit and
the LOAD ' ACC'Y setting should be set to zero. Accesso-
ries like the Electrician's Tree reduce the LSS capacity
limit according to their weight and the LOAD ' ACC'Y set-
ting must be set to account for their total weight. Finally,
accessories like the Panel Carrier induce wind loading
on the vehicle and reduce the LSS capacity limit by
more than their weight and the LOAD ' ACC'Y setting
must be to the values recommended by JLG. Follow the
documentation furnished with factory-provided acces-
sories when fitting more than one accessory to a vehicle
or consult JLG.
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3. Rod Pressure Sensor

1. Rotatory Angle Sensor

2. Head Pressure Sensor

Figure 6-1. LSS Component Locations

31217455

6-2



SECTION 6 - LSS (LOAD SENSING SYSTEM) SERVICE

Personalities Menu

The following parameter in the PERSONALITIES, LOAD
menu adjust performance of the LSS. All adjustments

must be made in Access Level 1 (33271).

Table 6-1. Personalities Menu Description

SUBMENU
(Displayed on
Analyzer 1st line)

PARAMETER
(Displayed on
Analyzer 2nd Line)

DESCRIPTION

LOAD:

OVR DBNCE:
03S

This parameter sets the
debounce time (in sec-
onds) where platform
load must be greater
than the capacity limit
before triggering over-
load

OVRHOLD:
508

This parameter sets the
minimum hold time (in
seconds) where plat-
form load must be less
than the capacity limit
before releasing over-
load.

ACCY:
0KG

This parameter reduces
the capacity limit for
permanently mounted
platform accessories.
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Diagnostic Menu

The Diagnostic Load menu's are another troubleshoot-
ing tool for the Load Sensing System. Sensor and status
information is presented in real-time for the technician.

To access the Diagnostic Menu, use the LEFT and RIGHT
Arrow keys to select DIAGNOSTICS from the Top Level
Menu. Press the ENTER key to select the menu.

NOTE: The Diagnostic Load menu's are not available when
the LSS is not enabled. (Machine Setup, Load is set to
0=Not Installed

Press the LEFT and RIGHT arrow keys to view the load
and angle sub-menu and press the enter key. Once in
the load and angle submenu, press the LEFT and RIGHT
arrow keys to view the various displays.

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

PARAMETER PARAMETER VALUE
. DIAGNOSTICS MENl:t . (Displayed on Analyzer (Displayed on Analyzer DESCRIPTION
(Displayed on Analyzer 1°* Line) ond Line) ond Line)
DIAGNOSTICS: Menu available only when Machine Setup’s LOAD is
LOAD CUTOUT PLTM or CUTOUT ALL

OVERLOADED? Displays NO when the platform load is within rated

NO NO/YES capadity of the vehicle; YES when platform load is
excessive

PRES 1 RAW: Displays the lift cylinder head pressure 1 raw reading;

0.00 AV mAorVolts shown and mA for ES1330L and ES1530L models

PRES 1: Displays the lift cylinder head pressure 1 scaled read-

XXXX PSI 0.0-9933.3Ps| ing in PS|

PRES 1: Displays the lift cylinder head pressure 1 scaled read-

XXXKX BAR 0.0109999.9BAR ing in BAR

PRES2 RAW: Displays the lift cylinder head pressure 2 raw reading;

00.00 mA/V mAorVolts shown as volts for 3246R and mA for all remaining
models

PRES2: Displays the lift cylinder head pressure 2 scaled read-

XXXX PSI 0.0-9339.9Ps| ing in PS|

PRES2: Displays the lift cylinder head pressure 2 scaled read-

XXXX X BAR 0.0t09999.9BAR ing in BAR

PRES DIFF 0-999 PS| Displays the difference between the lift cylinder 1 and

P1-P2: XXX PSI i 2 pressure readings

PRES 3 RAW: Displays the lift cylinder rod pressure raw reading in

0,00V 0.00-9.99V volts

PRES 3: Displays the lift cylinder rod pressure scaled reading in

XXX PS| 0.0-9999.9PSI S|

PRES 3: Displays the lift cylinder rod pressure scaled reading in

0.0t09999.9BAR BAR

XXXX.X BAR

NET FORCE: Displays the calculated lift cylinder net force in LB

XX XXX LB 0.0t050,000LB

PLT LOAD: Displays the estimate platform load in LB

XX,XXX LB 0.0t025,000LB

110% CAL? Displays NO when the vehicle is calibrated without

NO test weights using CALIBRATIONS -> LOAD 0% only;

NO/YES YES when the vehidle is fully calibrated with test
weights using CALIBRATIONS -> LOAD 0% and CALI-
BRATIONS -> LOAD 110%
6-4 31217455
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Calibration Preparation

The following procedure must be executed to prepare

for calibration and verification.

NOTICE

IF THE CALIBRATION MUST BE PERFORMED OUTDOORS, ENSURE THE
FOLLOWING ADDITIONAL CONDITIONS ARE MET BEFORE BEGINNING
CALIBRATION PROCEDURES:

3. Park the vehicle on a level surface. The platform
should be fully stowed and level within +/- 0.5
degrees in both directions.

4. Ensure the vehicle temperature is at least +32°F/0°C
degrees Fahrenheit.

5. Complete Rotatory Sensor calibration before
attempting to calibrate the LSS.

6. Set key switch to Ground Mode.
7. Fully lift down to the stowed position.

o« MACHINE IS ON A SLOPE LESS THAN OR EQUALTO 8. Remove all foreign materials and debris from the

0.5 DEGREE. deck.
« WIND SPEED IS LESS THAN OR EQUAL TO 20 MPH 9. Install any JLG Accessories that will be permanently
(32 KPH). attached (Electrician's Tree, Panel Carrier, etc.).
o CALIBRATION WEIGHT IN THE PLATFORM IS CEN- 10. Connect the JLG Analyzer to the diagnostic port in
TERED AND EVENLY DISTRIBUTED. the wire harness and enter the Access Level 1 pass-
1. Ensure the batteries are fully charged (24.5V or word.
greater) and hydraulic fluid level is acceptable. 11. Adjust the PERSONALITY ' LOAD ' ACC'Y setting (See

2. Resolve any active control system faults before

attempting calibration.

Table 6-1) according to the documentation furnished
with the factory-provided accessories or consult JLG.

Table 6-3. Calibrations Menu

MENU

SUB MENU

DESCRIPTION

CALIBRATIONS:
LOAD 0%

CAL LOAD:
YES: ENTER; NO: ESC

Press ENTER to begin calibration or ESC to exit

CAL LOAD: FAIL
NOT IN GND MODE

Vehicle must be calibrated in Ground Mode. Set the key switch to Ground Mode and retry.

CAL LOAD: FAIL

Elevation sensor must be fully calibrated. Follow procedure at CALIBRATIONS -> SET STOW ELEV and

CALANGLE CALIBRATIONS -> SET MAX ELEV and retry.

CAL LOAD: Verify the platform is empty and continue by pressing ENTER, or exit by pressing ESC.

PLATFORM EMPTY?

CAL LOAD: FAIL Vehicle must be fully stowed. Lift down and retry.

PLAT NOT STOWED

CAL LOAD: Engage lift up so the control system can gather dynamic calibration information until the platform
LIFTTO MAX ELEV reaches maximum height and then press ENTER

CAL LOAD: Engage lift down so the control system can gather dynamic calibration information until the platform
LOWERTO STOWED reaches the stowed position

CAL LOAD: FAIL Lift motion was interrupted and calibration could not be completed

MOTION STOPPED

CALLOAD: Load Sensing System calibration was successful

COMPLETE!

CAL LOAD: Load Sensing System calibration was not successful so the original values were retained; retry

CAL FAIL
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Empty Platform Calibration

NOTE: Perform this verification procedure annually to con-

firm LSS is functioning properly.

The following procedure should be executed to cali-
brate LSS with and without test weights.

1.
2.

Ensure the platform is empty.

Initiate calibration using the CALIBRATIONS LOAD 0%
menu.

Lift up to maximum elevation using the ground con-
trols when the LIFT TO MAX ELEV prompt appears.

Lift down to the stowed position using the ground
controls when the LOWER TO STOWED prompt
appears.

If successful, the Analyzer will display the COMPLETE
prompt. If unsuccessful, a message will be displayed
that will help lead to a resolution (reference the Trou-
bleshooting section of this manual). Press ESC to
return to the top level menu.

Loaded Platform Calibration

The following procedure should be executed to cali-
brate LSS with test weights.

1.

Place weight corresponding to 110% of the vehicle's
rated load in the center of the platform. See the chart
below to determine the correct weight for calibration
on each machine.

Table 6-4. Platform 110% Calibration Weight

CALIBRATION WEIGHT
ANSI-USA G
MACHINE ANSI-EXPORT
GB
JAPAN AUS
SA

ES1330L 5501b (250Kg) 5501b (250Kg)
ES1530L 5501b (250Kg) 5501h (250Kg)

Initiate calibration using the CALIBRATIONS LOAD
110% menu.

Lift up to maximum elevation using the ground con-
trols when the LIFT TO MAX ELEV prompt appears.

Lift down to the stowed position using the ground
controls when the LOWER TO STOWED prompt
appears.

If successful, the Analyzer will display the COMPLETE
prompt. If unsuccessful, a message will be displayed
that will help lead to a resolution (reference the Trou-
bleshooting section of this manual). Press ESC to
return to the top level menu.

LSS Verification

The following procedure should be executed to verify
LSS. Verification is a time-saving and effective diagnos-
tic alternative to calibration at maintenance intervals.
Refer to the troubleshooting section of this manual if
the Load Sensing System fails to meet these guidelines.

1.
2.

Ensure the platform is empty.

Initiate verification using the CALIBRATIONS VERIFY
menu.

Lift up to maximum elevation using the ground con-
trols when the LIFT TO MAX ELEV prompt appears.

Lift down to the stowed position using the ground
controls when the LOWER TO STOWED prompt
appears.

If successful, the Analyzer will display the COMPLETE
prompt. Press ESC to return to the top level menu.

If unsuccessful, the LSS - OUT OF CALIBRATION (8217)
fault will be triggered and the LSS should be re-cali-
brated. Press ESC to return to the top level menu.

Partial Height Calibration

The machine can be calibrated to only reach a certain
elevation when the machine is at maximum height.

To perform this calibration, ensure the platform is
empty, the machine is parked on level ground, and the
platform is in the stowed position.

1.
2.

Attach the Analyzer at the ground controls.

Go to Access Level 1, then scroll to the CALIBRATIONS
LOAD 0% menu.

Lift up to desired maximum elevation using the
ground controls when the LIFT TO MAX ELEV prompt
appears.

Lift down to the stowed position using the ground
controls when the LOWER TO STOWED prompt
appears.

If successful, the Analyzer will display the COMPLETE
prompt. If unsuccessful, a message will be displayed
that will help lead to a resolution (refer to the Tro ble-
shooting section of this manual). Press ESC to return
to the top level menu.

Ensure the new maximum height has been set by
running a lift up/lift down cycle.

Repeat steps 1 through 8 for Loaded Platform (Load
110%) calibration.

NOTE: To recalibrate the machine to reach full elevation,

perform the Empty Platform (Load 0%) and Loaded
Platform (Load 110%) Calibration. Allow the
machine to reach full elevation.
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Testing

The following procedure should be executed to test LSS.
The test confirms the LSS does not trigger when the
platform carries 100% rated load, and the LSS continu-
ously triggers when the platform carries 120% rated
load. Refer to the troubleshooting section of this man-
ual if the Load Sensing System fails to meet these guide-

lines.

Connect the JLG Analyzer to the diagnostic port in
the wire harness and enter the Access Level 1 pass-
word.

Note the current setting of MACHINE SETUP LOAD
and then adjust it to CUTOUT ALL. This will allow LSS
interlocks to work from Ground Mode.

Place weight corresponding to 100% of the vehicle's
rated load in the center of the platform. Refer to the
LSS Testing Weight Table below.

Table 6-5. Platform 100% Calibration Weight

CALIBRATION WEIGHT
ANSI-USA CE
MACHINE ANSI-EXPORT GB
(SA AUS
KOR JPN
ES1330L 5001b (227 Kg) 5001b (227 Kg)
ES1530L 5001h (227Kg) 5001b (227Kg)

Lift up to maximum elevation using the ground con-
trols. LSS should not prevent motion and the Ground
Overload Indicator should not illuminate.

Lift down to the stowed position using the ground
control. LSS should not prevent motion and the
Ground Overload Indicator should not illuminate.

Place weight corresponding to 120% of the vehicle's
rated load in the center of the platform. Refer to the
LSS Testing Weight Table above.

Table 6-6. Platform 120% Calibration Weight

CALIBRATION WEIGHT
ANSI-USA CE
MACHINE ANSI-EXPORT B
CSA AUS
KOR JAPAN
ES1330L 6001b (272Kg) 6001b (272Kg)
ES1530L 6001b (272Kg) 6001b(272Kg)

Lift up using the ground controls. LSS should prevent
motion after TM of maximum platform height, the
Ground Overload Indicator should flash, and the
alarm should sound.
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8.

10.

Use the JLG Analyzer to set MACHINE SETUP LOAD to
CUTOUT PLTM. This will prevent LSS interlocks to
work from Ground Mode.

Continue lift up using the ground controls. The
Ground Overload Indicator should flash and the arm
should sound. Pause at intervals to evaluate various
heights. LSS indication should continue until the
deck exceeds 90% of maximum platform height.

Lift down using the ground control. Pause at inter-
vals to evaluate various heights. LSS indication

should continue until the deck is nearly stowed.

LSS Connector Pin Assignments

(Also See Electrical Schematic - Section 8)

Connections for ES1330L & ES1530L Lift Cylinder Head Pres-

sure Transducer
PIN SIGNAL DESCRIPTION
1 PWR Pressure Transducer Supply (+32V)
2 OUTPUT2 | Backup Current Feedback (20-4mA)
3 GND Pressure Transducer Ground (0V)
4 OUTPUT1 | Primary Current Feedback (4-20mA)

Connections for ES1330L & ES1530L Lift Cylinder Rod Pres-

sure Transducer
PIN SIGNAL DESCRIPTION
A PWR Pressure Transducer Supply (+5V)
B SIG Voltage Feedback (0.5-4.5V)
C GND Pressure Transducer Ground (0V)
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LSS Troubleshooting

The following tables are furnished to provide possible resolutions for common difficulties.

Table 6-7. LSS Troubleshooting

PROBLEM

POSSIBLE RESOLUTION

JLG Analyzer displays “FAIL NOT IN GND
MODE” during LSS calibration

The technician has triggered the calibration process but the key switch is not in the Ground Mode position. Change
the key-switch position and re-attempt LSS calibration.

JLG Analyzer displays “FAIL CAL ANGLE”
during LSS calibration

The elevation sensor is not calibrated and this must be completed prior to LSS calibration. Execute the elevation sen-
sor calibration procedure using CALIBRATIONS > SET STOW ELEV and CALIBRATIONS = SET MAX ELEV. Re-
attempt LSS calibration afterward.

JLG Analyzer displays “FAIL PLAT NOT
STOWED” during LSS calibration

The LSS calibration procedure must start with the platform completely stowed. Lift down using ground controls and
then re-attempt LSS calibration.

JLG Analyzer displays “FAIL MOTION
STOPPED” during LSS calibration

The technician released lift down during the LSS calibration procedure and the calibration data points could not be
collected by the control system. Re-attempt LSS calibration.

JLG Analyzer displays “CAL FAIL” during LSS
calibration

The technician halted the LSS calibration procedure by pressing ESC. Alternately, calibration data points collected
from the vehicle did not fit within guidelines. This can be caused by debris in the platform, excessive slide block fric-
tion, or structural damage. This can also occur when accessories are fitted to the platform and the PERSONALITY -
LOAD > ACCYY setting is adjusted improperly. Remove debris and address any damaged components. Refer to the
documentation for Sky Accessories.

LSS Visual and Audible Overload Warnings fail
to sound when the platform is loaded beyond
rated load. Controls remain functional at
Ground and Platform Control positions.

« LSSis not enabled in the control system. Connect the JLG Analyzer and enter the Access Level 1 password (33271).
Navigate to MACHINE SETUP = LOAD and adjust the configuration to CUTOUT ALL to prevent platform and
ground controls during an overload. Adjust the configuration to CUTOUT PLTM to prevent platform controls only
during an overload.

« LSS requires re-calibration. Re-calibrate the elevation sensor first, and then the LSS using the procedures listed in
this document.

LSS Visual and Audible Overload Warnings are
active when the platform is empty.

« LSS has not been calibrated or calibration has been lost. Calibration data points are stored within the Ground
Module so replacement of this component will cause the need for re-calibration. Adjusting some settings within
the MACHINE SETUP menu will also delete the calibration.

« LSS requires re-calibration. Re-calibrate the elevation sensor first, and then the LSS using the procedures listed in
this document.

« Afault related to LSS has occurred and the vehicle has assumed the platform is overloaded to be conservative.
Refer to the resolution of specific faults in the table below.

Controls remain functional at the Ground
Control position during an overload. Controls
at the Platform Control position are pre-
vented.

The MACHINE SETUP = LOAD setting is configured to prevent Platform Controls only. Connect the JLG Analyzer and
enter the Access Level 1 password (33271). Proceed to the MACHINE SETUP => LOAD menu and adjust the configu-
ration to CUTOUT ALL to prevent platform and ground controls during an overload.

PLATFORM OVERLOADED (255) fault is trig-
gered

This fault is triggered whenever the LSS is enabled and overloaded.

LSS HAS NOT BEEN CALIBRATED (825)

This fault is triggered when LSS has not been calibrated or a configuration change in MACHINE SETUP has deleted
the calibration. Follow the procedure in this document for LSS calibration to resolve.

LSS — OUT OF CALIBRATIO N (8217)

LSS did not meet performance expectations during the verification procedure. If the procedure was not executed
properly, cycle power and re-attempt. Otherwise, the LSS should be re-calibrated. Follow the procedure in this doc-
ument for LSS calibration to resolve.

LIFT CYLINDER HEAD PRESSURE 1 - OUT OF
RANGE HIGH (8523)

Pressure 1RawValue is greater than 22.0mA for 500mS.
Only applicable if {MACHINE SETUP-> LOAD = CUTOUT ALL or CUTOUT PLTM}

LIFT CYLINDER HEAD PRESSURE 1 — OUT OF
RANGE LOW (8524)

Pressure 1RawValue is less than 3.5mA for 500mS. Only applicable if {MACHINE SETUP-> LOAD = CUTOUT ALL or
CUTOUT PLTM}

LIFT CYLINDER HEAD PRESSURE 2 — OUT OF
RANGE HIGH (8525)

This fault is triggered when the lift cylinder head pressure reading is high. This occurs when ground module V3-15
exceeds 4.75V for 500mS. Check the wire harness that connects to the lift cylinder for short circuits (crushed).
Replace the lift cylinder head pressure transducer if the wire harness is intact. Refer to LSS Theory of Operation.
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Table 6-7. LSS Troubleshooting

LIFT CYLINDER HEAD PRESSURE 2 — OUT OF
RANGE LOW (8526)

This fault is triggered when the lift cylinder head pressure reading is low. This occurs when ground module V3-15
falls below 0.25V for 500mS. Check the wire harness that connects to the lift cylinder for open circuits (cut or
crushed). Ensure the harness is connected to the pressure transducer and none of the contacts are out of position.
Replace the lift cylinder head pressure transducer if the wire harness is intact. Refer to LSS Theory of Operation.

LIFT CYLINDER HEAD PRESSURE — DISAGREE-
MENT (8527)

For the ES1330L and ES1530L, this fault is triggered when the difference between the primary and backup lift cylin-
der head pressures is greater than 75 PSI for 500mS (V4-7 & V4-17). The fault indicates an issue with the wire har-
ness, pressure transducer(s), or the ground module. Confirm currents and voltages at the ground module to
determine the origin of the issue. Refer to LSS Theory of Operation.

LIFT CYLINDER ROD PRESSURE 1—OUT OF
RANGE HIGH (8528)

This fault is triggered when the lift cylinder rod pressure reading is excessively high. This occurs when ground mod-
ule V3-5 exceeds 4.75V for 500mS. Check the wire harness that connects to the lift cylinder for short circuits
(crushed). Replace the lift cylinder rod pressure transducer if the wire harness is intact. Refer to LSS Theory of Opera-
tion.

LIFT CYLINDER ROD PRESSURE 1—OUT OF
RANGE LOW (8529)

This fault is triggered when the lift cylinder rod pressure reading is excessively low. This occurs when ground module
V3-5 falls below 0.25V for 500mS. Check the wire harness that connects to the lift cylinder for open circuits (cut or
crushed). Ensure the harness is connected to the pressure transducer and none of the contacts are out of position.
Replace the lift cylinder rod pressure transducer if the wire harness is intact. Refer to LSS Theory of Operation.

LIFT CYLINDER ROD PRESSURE — DISAGREE-
MENT (8532)

This fault is triggered when the lift cylinder rod pressure fails to fall below 50PSI after 3000mS (V3-5). This fault is
not detected when the vehicle is driving, lifting, or steering. This fault indicates an issue with the wire harness, pres-
sure transducer, or the ground module. Confirm voltage at the ground module to determine the origin of the issue.
Refer to LSS Theory of Operation.
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SECTION 7. DIAGNOSTIC TROUBLE CODES

7.1 INTRODUCTION

This section provides a reference for Diagnostic Trouble
Codes (DTC) read from the Multifunction Digital Indicator
(MDI) or a handheld analyzer. For more information on any
sensors or indicators, refer to the appropriate manual sec-
tion. Many of the checks below require configuring and
using a multimeter. Refer to Section 7: General Electrical
Information & Schematics for multimeter basics. To trou-
bleshoot multiple DTCs, start with the DTC with the higher
first two digits. The machine is powered by four 6 Volt bat-
teries in series, providing a nominal 24 Volts to the control
system. Some procedures below refer to this nominal volt-
age (VMN) as 24V. Actual voltage measurements may dif-
fer based on the charge of the batteries. If a correction is
made during a check, conclude the check by cycling
the machine power, using the emergency stop switch.
It may also be helpful to run a system test, ANALYZER ->
SYSTEM TEST for intermittent or difficult problems.

System Fault/DTC Indication

In addition to the DTC codes being displayed on the MDI
and handheld analyzer, DTC codes are indicated by the
number of flashes and pauses of the System Fault indica-
tor on the face of the platform control box as shown
below:

i
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7.2 DIAGNOSTIC TROUBLE CODES (DTC)

The DTC tables following are sorted in groups by the first
two digits, these digits represent the number of flashes
the system distress indicator lamp will flash on the plat-
form indicator panel when a fault occurs.

For example: a “211” on page 7-3 - Power Up would be
indicated by 2 flashes, a pause, then 1 flash, a pause, then
would keep repeating until the fault is cleared.

The more detailed three digit code numbers in the DTC
column of the following tables are only indicated on a JLG
handheld diagnostic analyzer.

To troubleshoot multiple DTCs, start with the DTC with the
higher first two digits. If a correction is made during a
check, conclude the check by cycling the machine
power off then back on, using the emergency stop
switch.
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7.3 DTCTABLE

DTC

Help Message

Alarm

Flash
Code

Action

Trigger

001

EVERYTHING OK

None

None

«No Motion restrictions

Platform Mode and noFaults are active.

002

GROUND MODE OK

None

None

« NoMotion restrictions

Ground Mode and no Faults are active.

003

ALARM SOUNDING — TILTED & ABOVE
ELEVATION

PF: Continuous

None

« NoMotion restrictions

Platform is elevated and chassisis not level

o {MACHINE SETUP->TILT CUTOUT =NO} AND Trans-
port State = FALSE AND Tilted State=TRUE

004

DRIVING AT CUTBACK — ABOVE ELEVA-
TION

None

None

Drive State = CREEP

Platformis elevated and the machineisinthe drive
mode of operation

« In Platform Mode, Transport State =FALSE AND
Move State =DRIVE

005

DRIVE & LIFT UP PREVENTED TILTED &
ELEVATED

PF: Continuous

None

« Drive State = PREVENTED
« LiftUp State = PREVENTED

Drivingandliftupare not possiblesince the platformis
elevated and the chassisis not level.

» In Platform Mode, Transport State =FALSE AND
Tilted State =TRUE AND {MACHINE SETUP->TILT
CUTOUT =YES}.

0052

LIFT UP PREVENTED - MAX HEIGHT
REACHED

None

None

+LiftUp State =PREVENTED

Thevehicle hasreached the maximum heightallowed
by the Indoor/Outdoor selection and further lift up
motionis not possible.

» Platform Height Value? Max Height Allowed Value

007

DRIVING AT CUTBACK — POTHOLE STILL
ENGAGED

None

None

«Drive State =CREEP

While stowed, drive speed isreduced (due to lower
ground clearance) since the control system detected
that the pothole protection mechanismis deployed
(failed toretract). Clearthe obstacle blocking the pot-
hole protection mechanism, repairthe mechanical
problem, re-adjust the pothole limitswitches, or
repairthe wiring to correctthe problem. Alternately,
there may be difficulty with the Elevation Angle Sensor
that causes the Control System toimproperly believe
the platformis stowed.

» Applicable only in Platform Mode, and Move State
=DRIVE.

» Transport State =TRUE AND the Pothole State =
BLOCKED or EXTENDED

008

FUNCTIONS LOCKED OUT — SYSTEM
POWERED DOWN

None

None

«EnterSafe Mode
LiftDown State =PREVENTED

Aperiod of time elapsed withoutactivity and the Con-
trol System entered a low-power state to preserve bat-
tery charge (2 hours). Cycle the Ground EMS in Ground
Mode or the Platform EMSin Platform Mode to re-
enablethe vehicle.

« 45 minutes without Drive Forward, Lift Up, Lift
Down, Steer Left or Steer Right in Platform Mode.

+ 10 minutes without Lift Up or Lift Down in Ground
Mode.

« Time resets if user changes Platform Mode/
Ground Mode.

009

DRIVE PREVENTED — ELEVATED ABOVE
DRIVE CUTOUT HEIGHT

None

None

«Drive State =PREVENTED

The Drive Cutout functionality is enabled, and the Plat-
formis Elevated above the Calibrated Cutout Height.
(Refer to Drive Cutout Functionality)

» (Machine Setup-> Drive CutOut= YES) AND the
Platform Height Value > Drive Cut Value
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0053 LIFT UP PREVENTED - LSS MAX HEIGHT [None None « Lift Up State = PREVENTED  |The vehicle has reached the maximum height
allowed by the LSS calibration and further lift up
motion is not possible.

« {MACHINE SETUP -> LOAD=CUTOUT PLTM or CUT-
OUT ALL}

» LSS was calibrated to partial height

« Platform Height Value > LSS Partial Height Cali-
bration Limit

21 POWER CYCLE None 21 « No Motion restrictions This Help Message is issued at each power-up. This
serves to indicate which messages have been
recorded in the failure log since the last power-up
event.

212 KEYSWITCH FAULTY None 2.1 « Force to Ground Mode Both the Ground Select and Platform Select signals
are energized, which means there is an issue with the
key switch or one of the lines are shorted to battery.

» VV4-20 PF_SEL and V1-5 GRND_SEL are energized
simultaneously.

221 FUNCTION PROBLEM — HORN PERMA- | None 2.2 « Horn Prevented Horn Switch in the Platform Control Box was closed

NENTLY SELECTED during power-up. Release or repair the switch to
clear the message.

+ In Platform Mode and HORN is Energized during
Platform Mode Startup. Retained until HORN is
momentarily De-energized.

2210 | TRIGGER CLOSED TOO LONG WHILEIN  |None 2.2 - Trigger State = FALSE there- |Trigger Switchin the Platform Control Box was closed

NEUTRAL fore for more than five seconds while the Joystick (accel-

+ Drive State = PREVENTED |erator) was in the neutral position (centered).

« Lift Up State = PREVENTED | Release switch or repair the switch / wiring to clear

« Lift DownState = PRE- the difficulty.

VENTED « In Platform Mode, the TRIGGER input was Ener-
gized for 5,000mS AND Joystick Command is 0%
and Stable (within +/- 0.05V change). Retained
until the TRIGGER input is momentarily De-ener-
gized.

222 FUNCTION PROBLEM — INDOOR / OUT- | None 22 « Previously selected Indoor / | Indoor / Outdoor Switch in the Platform Control Box

DOOR PERMANENTLY SELECTED Outdoor Mode maintained  |was closed during power-up. Release or repair the
switch to clear the message.

+ In Platform Mode, the IN/OUT switch is energized
during Platform Mode Startup. Retained until IN/
0UT is momentarily De-energized.

223 FUNCTION PROBLEM — DRIVE & LIFT  {None 22 « Move State = LIFT The Drive - Lift Selector Switch indicates that both

ACTIVE TOGETHER + Drive State = PREVENTED  |functions are selected simultaneously. Repair the
« Lift Up State = PREVENTED  |wiring or switch to clear the message.
- Lift Down State = PRE- « In Platform Mode and DRIVE_SEL and LIFT_SEL
VENTED are energized at the same time. Retained until
either is momentarily open circuit.
2232 |FUNCTION PROBLEM — DRIVE & LIFT  [None 2.2 « Move State = LIFT In Platform Mode, the Drive - Lift Selector Switch

BOTH OPEN

« Drive State = PREVENTED
« Lift Up State = PREVENTED
« Lift Down State = PRE-
VENTED

indicates that neither functionis selected. Repair the
wiring or switch to clear the message.
« In Platform Mode, the DRIVE_SEL and LIFT_SEL
are open circuit at the same time. Retained until
either is momentarily energized.
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224 FUNCTION PROBLEM — STEER LEFT None 2.2 « Drive State = PREVENTED  |Steer Left Switch in the Platform Control Box was
PERMANENTLY SELECTED closed during power-up. Release or repair the switch
to clear the message.

« In Platform Mode, the STEER_L_SW is Energized
during Platform Mode Startup. Retained until
Digital Input is momentarily De-energized.

225 FUNCTION PROBLEM — STEERRIGHT | None 2.2 + Drive State = PREVENTED | SteerRight Switch in the Platform Control Box was

PERMANENTLY SELECTED closed during power-up. Release or repair the switch
toclearthemessage.

» In Platform Mode, the STEER_R_SW is Energized
during Platform Mode Startup. Retained until
momentarily De-energized.

226 ACCELERATOR FAULTY — WIPER OUT OF | None 2.2 + Drive State = PREVENTED | The joystick (accelerator) wiper signal input is out-

RANGE - LiftUp State = PREVENTED  |side the acceptable voltage range. The wiper wire
- LiftDown State = PRE- may be off, shorted to +B, or shorted to —B (ground)
VENTED to cause this difficulty.

« In Platform Mode, JOY_SIG is > 4.50V OR <
0.50V. Retained until the EMS is cycled.

227 STEER SWITCHES FAULTY None 2.2 + Drive State = PREVENTED  |Both the Steer Left and Steer Right Inputs are closed
as the same time. A short in the Steer Switch wiring
or a failed Steer Switch can cause this difficulty.

« In Platform Mode, the STEER_L_SW is Energized
AND STEER_R_SW is Energized. Retained until
the EMS is cycled.

228 FUNCTION LOCKED OUT — ACCELERA-  {None 2.2 « Drive State = PREVENTED | Selected function (Drive or Lift) is not allowed

TORNOT CENTERED « LiftUp State = PREVENTED | because the joystick (accelerator) was not centered at
« LiftDown State = PRE- power-up. Return joystick to center momentarily.
VENTED « In Platform Mode, the JOY_SIG must be 0% and
Stable (within +/- 0.05V change) for 1000mS
after Power-up or this fault will be issued. Recov-
ery permitted once the conditions are met (EMS
re-cycle not necessary).
229 FUNCTION PROBLEM — TRIGGER PER-  {None 2.2 « Drive State = PREVENTED  |Trigger Switch in the Platform Control Box was closed
MANENTLY CLOSED « LiftUp State = PREVENTED  |at power-up. Release switch or repair the switch /
« LiftDown State = PRE- wiring to clear the difficulty.
VENTED « In Platform Mode, the TRIGGER is Energized
during Platform Mode Startup. Cleared once
TRIGGER is momentarily De-energized.
231 FUNCTION PROBLEM — LIFT PERMA- | None 23 In Ground Mode then Lift Switch (Up or Down) in the Ground Control Box

NENTLY SELECTED

« LiftUp State = PREVENTED
- LiftDown State = PRE-
VENTED

was closed during power-up. Release or repair the
switch to clear the message.

+ In Ground Mode, [LIFT_UP_SW OR LIFT_DN_SW
is Energized] during Ground Mode Startup.
Retained until the respective Digital Input is
momentarily De-energized.

« This fault should not become active in Platform
Mode.
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232 GROUND LIFT UP/DOWN ACTIVE None 2.3 In Ground Mode then In Ground Mode, the control system has detected the
TOGETHER « LiftUp State = PREVENTED | Lift Up and Down are active simultaneously. Check
« LiftDown State = PRE- the Lift Switch and associated wiring in the Ground
VENTED Control Box.
» In Ground Mode, LIFT_UP_SW is Energized AND
LIFT_DN_SW s Energized. Retained until the EMS
is cycled.
« This fault should not become active in Platform
Mode.
233 FUNCTION PROBLEM - BRAKE RELEASE None 2.3 In Ground Mode only In Ground Mode, the Manual Brake Release Digital
PERMANENTLY SELECTED « Brake Release State = FALSE |Input is energized at power-up. Retained until the
(Brake Release Option is not | respective Digital Input is momentarily de-ener-
allowed to disengage brakes) |gized.

23200  [LIFT UP SWITCH - INVALID SIGNAL 2.3 « LiftUp State = PREVENTED  |In Ground Mode and the Ground Module detects a
redundancy disagreement on the LIFT_UP_SW input
for 500ms. Ignore this fault in Platform Mode.

23201 [LIFT DOWN SWITCH - INVALID SIGNAL 2.3 + LiftUp State = PREVENTED  |In Ground Mode and the Ground Module detects a

- LiftDown State = PRE- redundancy disagreement on the LIFT_DN_SW
VENTED input for 500ms. Ignore this fault in Platform Mode.
23202 |POTHOLE PREVENTION SWITCH 1 - 2.3 + Pothole State = BLOCKED | The Ground Module detects a redundancy disagree-
INVALID SIGNAL ment on the PHP_SW1 input for 500ms. This error is

valid in both Ground Mode and Platform Mode.

23203  |POTHOLE PREVENTION SWITCH 2 - 2.3 + Pothole State = BLOCKED | The Ground Module detects a redundancy disagree-

INVALID SIGNAL ment on the PHP_SW2 input for 500ms. This error is
valid in both Ground Mode and Platform Mode.

23204  |CHARGE INTERLOCK - INVALID SIGNAL 2.3 « Charge Interlock State = The Ground Module detects a redundancy disagree-

TRUE ment on the CHARGE_INTRLK input for 500ms. This
error is valid in both Ground Mode and Platform
Mode.
23205  |ELEVATION SENSORS - INVALID SIGNAL 2.3 « LiftUp State = PREVENTED  |The control system has detected a disagreement
« Platform Height Value between Elevation Sensor 1and Elevation Sensor 2.
assumed to be Full Elevation | Check the Elevation Sensors and associated wiring.
for the purposes of other » Only Valid if {MACHINE SETUP->LOAD? NO} AND
interlocks ROTS1_SIG and ROTS2_SIG are not +/- .25V of
« Overload State = TRUE the normalized voltage.
« This fault shall be suppressed if the DTC 252 ELE-
VATION SENSORS NOT CALIBRATED fault is active.
23238 |ELEVATION ANGLE SENSOR MAX ELE- | None 23 « OverLoad State =TRUEif | Successfully completethe SET MAXELEVATION calibra-
VATION - NOT CALIBRATED {MACHINE SETUP >LOAD== |tion procedureto clearthe message.
NO) « The Elevation Sensor was not calibrated at max
elevation
241 AMBIENT TEMPERATURE SENSOR— | PF: Continuous |2_4 « Drive and Lift Restrictions | The temperature as communicated by the tempera-

OUT OF RANGE LOW

ture/tilt sensor is less than -40 degrees Celsius.

» If Transport State = FALSE, then set Drive State =
CREEP, Lift DownState = MAX Lift Up State = PRE-
VENTED. The platform alarm shall continuously
sound.

« If Transport State= TRUE, then set Drive State =
MAX, Lift Down State = MAX, and Lift Up State =
PREVENTED, the platform alarm shall continu-
ously sound.
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24 AMBIENT TEMPERATURE SENSOR— | PF: Continuous |2_4 « Drive and Lift Restrictions | The temperature as communicated by the tempera-
OUT OF RANGE HIGH ture/tilt sensor is greater than +85 degrees Celsius.
« If Transport State = FALSE, then set Drive State =
CREEP, Lift Down State = MAX, and Lift UpState =
PREVENTED. The platform alarm shall continu-
ously sound.
« |f Transport State= TRUE, then set Drive State =
MAX, Lift Down State = MAX, and Lift Up State =
PREVENTED, the platform alarm shall continu-
ously sound.
251 ELEV ANGLE SENSOR FAULTY — VOLT-  |None 2.5 « Lift UpState = PREVENTED | The input voltage from the sensor that measures
AGE OUT OF RANGE - Platform Height Value lower arm motion is outside acceptable range. This
assumed to be Full Elevation | may be caused by difficulty with the sensor wiring, or
for the purposes of other afaulty sensor. Check mounting, review sensor wir-
interlocks ing against the electrical schematic, or replace the
« Arm Guard Functionality sensor to clear the message.
shall be disabled « Elevation1RawValue from the ROTS1_SIG is
« Overload State = TRUE if (>4.5V 0R <0.50V).
{MACHINE SETUP->LOAD=
NO)
2512 |ELEV ANGLE SENSOR NOT DETECTING  {None 2.5 « Lift Up State = PREVENTED | The input voltage from the Elevation Angle Sensor
CHANGE - Platform Height Value that measures lower arm motion did not respond
assumed to be Full Elevation | properly while the vehicle was lifting up. Check
mounting, review sensor wiring against the electrical
schematic, or replace the sensor to clear the mes-
sage.
This fault is not required for the redundant elevation
angle sensor fitted for pressure-based LSS systems.
» Elevation1RawValue does not change more than
0.3 degrees of elevation for 5000mS or decreases
while lifting up
+ The platform elevation is not close to reaching
max height
« The pump is being commanded at half to full
speed
« DTC251 ELEV ANGLE SENSOR FAULTY - VOLTAGE
OUT OF RANGE not active
« DTC252 ELEV ANGLE SENSOR HAS NOT BEEN CALI-
BRATED not active
+ MACHINE SETUP --> LOAD = NONE
252 ELEV ANGLE SENSOR HAS NOTBEEN  [None 2.5 « LiftUp State = PREVENTED | Calibrate the Elevation Angle Sensor using the cali-
CALIBRATED « Platform Height Value bration procedure to clear the message.
assumed to be Full Elevation | « The Elevation Sensor’s Calibration EEPROM is set
for the purposes of other to the signature implanted by the In-Circuit Test
interlocks Fixture (has never been calibrated by the factory).
« Overload State =TRUE if Retained until Calibration EEPROM is over-written
{MACHINE SETUP->LOAD== by a valid calibration.
NO) + Need to recheck this setting for the redundant
sensors as well if MACHINE SETUP->LOAD== NO
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2520 FUNCTIONS LOCKED OUT - CONSTANT  [None 2.5 + Drive State = PREVENTED | The Ground Module's Application and Constant Data
DATA VERSION IMPROPER « LiftUp State = PREVENTED | Versions do not match which could lead to improper
- LiftDown State = PRE- operation therefore machine shall not be allowed to
VENTED function.
» The Ground Module's Application and Constant-
Data Versions do not match
253 DRIVE PREVENTED — CHARGER CON-  [None 2.5 + Drive State = PREVENTED | Driving is not possible since the vehicle is charging.
NECTED « In Platform Mode, the Charge Interlock State=
TRUE AND Move State = Drive.
254 DRIVE & LIFT UP PREVENTED — CHAR- [None 2.5 « Drive State = PREVENTED | Driving and Lifting are not possible since the vehicle
GER CONNECTED - LiftUp State = PREVENTED  |is charging and it is configured to prevent all motion.
» Charge Interlock State= TRUE AND {MACHINE
SETUP-> CHARGE INTERLOC= DRV & LIFT UP}.
255 PLATFORM OVERLOADED PF:5000ms  |2_5 « Drive and Lift Restrictions | While the Load Sensing System is enabled, the Plat-
ON/2000ms form Load measured by the Load Sensing System is
OFF excessive. Functions from Platform Control Station
are prevented, and functions from Ground Control
GND: 5000ms may be prevented, depending on machine configura-
ON/2000ms tion (Markets other than Japan). For the Japanese
OFF Market, only Lift Up is prevented and Drive (at creep
speed) is allowed in the stowed position .
Refer to LSS functionality for Lift and Drive restric-
tions.
« This fault shall be suppressed if technician navi-
gates to the CALIBRATIONS menu of the ANA-
LYZER.
256 DRIVE PREVENTED — POTHOLE NOT If{MACHINE |2_5 + Drive State=PREVENTED | While elevated, driving is not possible since the con-
ENGAGED SETUP->PHP trol system detected that the pothole protection
ALARM =YES} mechanism failed to deploy. Clear the obstacle
PF: 500ms On/ blocking the pothole protection mechanism, repair
500ms Off the mechanical problem, re-adjust the pothole limit
switches, or repair the wiring to correct the problem.
GND: 500ms Alternately, there may be difficulty with the Eleva-
0On/500ms Off tion Angle Sensor that causes the Control System to
improperly believe the platform is elevated.
+ In Platform Mode AND Move State = DRIVE AND
Transport State= FALSE AND Pothole State =
BLOCKED or RETRACTED.
» Platform and Ground alarm shall only sound if
{MACHINE SETUP->PHP ALARM = YES} and this
DTCis active
2568  |TEMPERATURE CUTOUT ACTIVE - AMBI- (If Transport-  |2_5 « Drive and Lift Restrictions | The temperature as communicated by the tempera-
ENT TEMPERATURETOO LOW Mode =TRUE ture sensor located on the temperature/tilt sensor is
PF: Continuous less than or equal to {PERSONALITIES->TEMP CUT-
OUT->CUTOUT SET}
If Transport- (See Low Temperature Cutout Functionality)
Mode = FALSE « Only applicable if {MACHINE SETUP->LOW TEMP
PF: OFF CUTOUT=YES}
» This DTC shall not be displayed in Ground Mode,
and no restrictions shall be implemented.
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259 MODEL CHANGED — HYDRAULICS SUS- [None 2.5 + Drive State = PREVENTED  |The user changed the Model Selection using the JLG
PENDED — CYCLE EMS - Lift Up State = PREVENTED | Analyzer. All functions are being prevented until the
« Lift Down State = PRE- EMS s cycled.
VENTED « This fault shall be suppressed if DTC 9924 is active.
Similar to DTC 9924 but a valid model has been
selected
+ {MACHINE SETUP-> MODEL NUMBER} selection
was changed via the Analyzer.
2516 DRIVE PREVENTED - ABOVE ELEVATION |None 2.5 « Drive State = PREVENTED | « In Platform Mode, function select is set to Drive
and Low Height Drive Cut State is TRUE.
258 DRIVE & LIFT PREVENTED — BRAKES  [None 2.5 « Drive State = PREVENTED | « Brake Release Digital Input is Energized for
ELECTRICALLY RELEASED FORTOWING « Lift UpS tate =PREVENTED |  1000mS and Ground Mode is Selected.
+ Lift DownS tate = + Charger not charging
PREVENTED » Brake Release Digital Input is not re-energized
after initial activation
2586 |FUNCTIONS PREVENTED - OVERHEAD  None 2.5 « Lift Up State = PREVENTED | « MACHINE SETUP --> OVERHEAD PROTECT = YES
OBSTRUCTION « If Transport State is FALSE, | » Overhead protection switch is open
Drive State = PREVENTED | « The machine is in Platform Mode OR (The
machine is in Ground Mode AND the platform box
is detected on CAN.
324 VALVE ENABLE DRIVER PERMANENTLY | None 32 + Drive State=PREVENTED  |The VSW signal is shorted to Battery during startup
ON « LiftUp State = PREVENTED  |prior to enabling the VSW switch.
« VSW > 5V when VSW switch is in the off state.
3310 |STEER RIGHT VALVE — OPEN CIRCUIT  [None 33 « Disable Qutput Open Circuit detected on STEER_R_VLV
+ Drive State = PREVENTED
3311 GROUND ALARM- SHORTTO BATTERY |None 33 « Disable Qutput Only applicable if {MACHINE SETUP->WHITE NOISE
ALARM=YES}
Short to Battery was detected on WN_ALARM
33208 |HORN - SHORT TO BATTERY None 33 « Disable Qutput Short to Battery was detected on GRND_ALRM_SIG
33209  |HORN SHORTTO GROUND None 3.3 « Disable OQutput Short to Ground was detected on GRND_ALRM_SIG
33298  |STEER LEFT VALVE — SHORTTO None 33 + Disable Qutput Short to Ground was detected on STEER_L_VLV
GROUND + Drive State = PREVENTED
33299  |LINE CONTACTOR COIL — SHORT TO None 3.3 « Enter Safe Mode The Ground Module has been powered up due to a
BATTERY - LiftDown State = MAX wiring fault since neither the Ground Mode or Plat-
form Mode Digital input are Energized. This could be
due to the VON pin being shorted to battery.
« Ground Module is powered but both V4-20 PF_
SEL and V1-5 GRND_SEL are read as de-ener-
gized.
333 LIFT UP VALVE — SHORT TO BATTERY  |None 33 « Disable Qutput Short to Battery was detected on LIFT_UP_VLV
« LiftUp State = PREVENTED
+ Drive State = PREVENTED
33305  |[STEER RIGHT VALVE — SHORTTO None 33 + Disable Output Short to Ground was detected on STEER_R_VLV
GROUND + Drive State = PREVENTED
33384  |BEACON LIGHT — SHORT TO GROUND  |None 33 + Disable output Short to Ground was detected on BEACON AND
« No motion restrictions {MACHINE SETUP-> BEACON=YES}.
334 LIFT UP VALVE — OPEN CIRCUIT None 33 + Disable Output Open Circuit detected on LIFT_UP_VLV
« LiftUp State = PREVENTED
33406  |LIFT UPVALVE — SHORTTO GROUND  |None 33 + Disable Output Short to Ground was detected on LIFT_UP_VLV

« LiftUp State = PREVENTED
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33407  |LIFT DOWN VALVE — SHORTTO None 33 + Disable High side Output Short to Ground was detected on LIFT_DN_VLV
GROUND « Open Low side Output when all the following conditions are true:
- LiftDown State = PRE- « Low Side FET enabled
VENTED « PWMis > 45% duty cycle
+ LiftUp State =PREVENTED | » High Side Feedback < 10 counts
« Low Side Current Feedback < 50 mA
335 LIFT DOWN VALVE — SHORTTO BAT- | None 33 + Disable High side Output Short to Battery was detected on LIFT_DN_VLV
TERY « Open Low side Output « This fault covers both if the High side Output or if
- LiftDown State = PRE- the Low side Output is shorted to Battery.
VENTED
« LiftUp State = PREVENTED
33562  |BEACON LIGHT — SHORTTO BATTERY  |None 33 « Disable output Short to Battery was detected on BEACON AND
- No motion restrictions {MACHINE SETUP-> BEACON=YES}.
« This will only be triggered when ARMGUARD is
active and the short to battery occurs under the
Arm guard limit.
336 LIFT DOWN VALVE — OPEN CIRCUIT None 33 + Disable High side Output Open Circuit detected on LIFT_DN_VLV
+ Open Low side Output
- LiftDown State = PRE-
VENTED
« LiftUp State = PREVENTED
33674 | PLATFORM POWER — SHORTTO BAT-  |None 33 GroundMode Short to Battery was detected on PLATFORM_PWR
TERY « Disable output Ignore this Fault in Platform Mode
33675  |PLATFORM POWER — OPEN CIRCUIT  [None 33 +N/A Ignore this fault for following reasons.
« N/Ain Ground Mode
+ No diagnostic value in Platform Mode, would only
increase startup time.
33676  |PLATFORM POWER — SHORT TO None 33 « Platform Mode Prevented | Short to Ground was detected on PLATFORM_PWR
GROUND « Disable output Ignore this Fault in Ground Mode
337 STEER LEFT VALVE — SHORTTO BAT- | None 33 « Disable Qutput Short to Battery was detected on STEER_L_VLV
TERY « Drive State = PREVENTED
- LiftUp State = PREVENTED
3371 GROUND ALARM— SHORTTO GROUND |None 33 + Disable output Short to Ground was detected on WN_ALARM
Only applicable if {MACHINE SETUP->WHITE NOISE
ALARM=YES}
3379 HOUR METER— SHORT TO GROUND None 33 + Disable output Short to Ground was detected on HOUR_MTR
33739  |LIFT DOWN VALVE - CURRENT FEED-  |None 33 « Normal operation Current Reading Too Low was detected on LIFT_D-
BACK READINGTOO LOW N_VLV
« Low Side FET enabled
« PWMis > 45% duty cycle
« High Side Feedback > 10 counts
« Low Side Current Feedback < 250 mA
338 STEER LEFT VALVE — OPEN CIRCUIT None 3.3 « Disable Qutput Open Circuit detected on STEER_L_VLV
« Drive State = PREVENTED
3381 HOUR METER- SHORT TO BATTERY None 3.3 « Disable output Short to Battery was detected on HOUR_MTR
339 STEER RIGHT VALVE — SHORT TO BAT-  |None 3.3 « Disable Qutput Short to Battery was detected on STEER_R_VLV

TERY

« Drive State = PREVENTED
« LiftUp State = PREVENTED

31217455



SECTION 7 - DIAGNOSTIC TROUBLE CODES

Flash

LS Code

Help Message Alarm

Action

Trigger

426 MASTER MODULE TEMPERATURE —

OUT OF RANGE

4.2

« Normal operation

The Ground Module's internal temperature sensor is
out of range. (< 104°F/40°C or > 302°F/150°C)

+ Flag Error to show that analog input readings are
not being temperature compensated, and allow
normal operation.

« Not having temperature compensation affects
Elevation sensor accuracy and Pressure transducer
accuracy

4M BATTERY VOLTAGE TOO LOW — SYSTEM
SHUTDOWN

None 4 4

- Safe Mode
- LiftDown State = PRE-
VENTED

Battery Voltage (VBAT) momentarily dropped below
14.5V when using flooded lead-acid batteries, or
16.0V when using AGM batteries. With a low battery
charge, this can occur during heavy current demand
due to Drive, Steer, or Lift Up. Recharge batteries or
check for damaged batteries, sulfated batteries, or
poor power connections.

VBAT shall be measured at all times, and this fault
can be engaged at any time, even while Driving, Lift-
ing, or Steering is active.

+ The Ground Module measured battery voltage
less than 14.5V when {MACHINE SETUP-> BAT-
TERY = FLOODED}.

« The Ground Module measured battery voltage
less than 16.0V when {MACHINE SETUP-> BAT-
TERY = AGM}.

« Suppress all Help Messages caused by the lack of
system power.

442 BATTERY VOLTAGE TOO HIGH — SYSTEM

SHUTDOWN

None 4 4

« Enter Safe Mode
- LiftDown State = MAX

The Ground Module measured excessively high bat-
tery voltage (VBAT) (>32.0V) and de-energized the
Main Line Contactor and Battery Relay to protect sys-
tem devices and was unable to bring voltage down to
normal operating range. This may be due to
improper battery charging or incorrect voltage bat-
teries being used.
» The Ground Module measured battery voltage
greater than 32.0V
« Main Line Contactor and Battery Relay should be
de-energized
« Suppress all Help Messages caused by the lack of
system power.

44 LOGIC SUPPLY VOLTAGE OUT OF RANGE

HIGH

None 4 4

« Enter Safe Mode
« LiftDown State = MAX

The Ground Module's VSW voltage was measured to
be more than 32V. This may be caused by loose bat-
tery terminal, severely discharge batteries, a dam-
aged battery, or an improper wire harness
connection.

446 LOGIC SUPPLY VOLTAGE OUT OF RANGE

Low

None 4 4

« Lift Up State = PREVENTED
« Platform Height Value
assumed to be Full Elevation
for the purposes of other
interlocks.

« Over Load State = TRUE

The Ground Module's VSW voltage was measured to
be out of range <13V by the Ground Module. This
may be caused by loose battery terminal, severely
discharged batteries, a damaged battery, or an
improper wire harness connection.

« This fault shall be suppressed if DTC 441 is active.
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447 VOLTAGE REFERENCE OUT OF RANGE | None 4 4 - Lift Up State = PREVENTED | The Ground Modules 5V supply voltage was mea-
« Platform Height Value sured to be out of range (<4.5V or >5.5V). This may
assumed to be Full Elevation | be caused by loose battery terminal, severely dis-
for the purposes of other charged batteries, a damaged battery, or an
interlocks improper wire harness connection.
+ OverLoad State =TRUE
4476 BATTERY VOLTAGE TOO HIGH — None 4 4 « Enter Safe Mode The Ground Module momentarily measured exces-
UNPLUG CHARGER - LiftDown State = MAX sively high battery voltage (VBAT) (>32.0V) and
entered Safe Mode to protect system devices. This
may be due toimproper battery charging or incorrect
voltage batteries being used.

« The Ground Module measured battery voltage
greater than 32.0V and Charge Interlock State =
TRUE.

« Main Line Contactor and Battery Relay should be
de-energized

» Suppress all Help Messages caused by the lack of
system power.

4477 BATTERY VOLTAGE TOO HIGH — FORC-  |None 4 4 « Disable VSW, The Ground Module momentarily measured exces-

ING DISCHARGE LiftDown State = PREVENTED |sively high battery voltage (VBAT) (>32.0V) and
LiftUp State =PREVENTED | entered Safe Mode. This may be due to improper bat-
Drive State = PREVENTED sup- | tery charging or incorrect voltage batteries being
press other system errors, used.
then Energize STEER_R_VLV | « The Ground Module measured battery voltage
and STEER_L_VLV and moni- greater than 32.0V and Charge Interlock State =
tor VBAT FALSE.

« System Devices powered by VSW will be disabled

« Suppress all DTC Messages caused by the lack of
system power. (Pump Module, Platform Module,
Tilt Sensors, LSS, and Pothole Protection)

+ GM shall energize STEER_L_VLV and
STEER_R_VLV in an effort to lower float charge
down below 31V to get to normal operation state.

« |f VBAT reading does not go below 31V after 10
seconds, GM shall be energize the STEER_L_VLV
and STEER_R_VLV and latch DTC 442.

+ If VBAT reading does go below 31V before 10 sec-
onds, GM shall enable VSW and resume with nor-
mal startup procedure.

4478 GROUND MODULE - OVERCURRENT | None 4.4 « Enter Safe Mode The current being measured through the Ground
- LiftDown State = MAX Module is too high.
» The Ground Module measure more than 8 Amps
through the VSW switch.
448 VOLTAGE REFERENCE OUT OF RANGE | None 4 4 « LiftUp State = PREVENTED | The Ground Modules 3.3V supply voltage was mea-
« Drive State = PREVENTED  |sured to be out of range (<3.135V or >3.465V). This
may be caused by issues with the 3.3V supply or the
V5P0 reference supply on the Ground Module.
31217455 7-11




SECTION 7 - DIAGNOSTIC TROUBLE CODES

Flash

DTC Help Message Alarm Code Action Trigger
662 CANBUS FAILURE — PLATFORM MOD- | None 6_6 « All Platform functions Pre- | In Platform Mode, the control system failed to receive
ULE vented. Normal operation messages from the Platform Module. Check wiring at
from Ground Mode the Platform Box. Check wiring along scissor arms
leading up to Platform.
» Digital Input Message — Motion (0x00) not
received for 250mS AND Platform Mode selected.
« This error shall be suppressed anytime that VSW is
De-energized or if unitis in Safe Mode.
6649 |CANBUS FAILURE — TILT/TEMP SENSOR None 6_6 +Tilted State=TRUE The control system failed to receive messages from
«Low Temp Cut=TRUE if the tilt sensor.
{MACHINE SETUP->TEMP « Tilt Sensor CAN communication not received for
CUTOUT =YES} 1000ms
« Temp Sensor considered to be unhealthy if Low
Temperature Cutout configured
811 TILT SENSOR NOT CALIBRATED None 8 1 « Tilted State =TRUE (+20.0" |The Chassis Tilt Sensor has never been calibrated so
X, +20.0Y); Max Drive Speed |the control system assumes that the vehicle is tilted.
Value = Worst-Case Slope Drive speed is reduced since a valid tilt reading is not
Descent Functionality for both |available. Calibrate the Tilt Sensor using the calibra-
Forward and Reverse tion procedure to clear the message.
« The Tilt Sensor’s Calibration EEPROM is set to the
signature implanted by the In-Circuit Test Fixture.
Retained until Calibration EEPROM is over-written
by a valid calibration.
8214 |LSS ANGLE SENSOR — OUT OF RANGE  |None 8.2 « LiftUp State = PREVENTED | The Elevation1RawValue reading when the machine
HIGH « Platform Height Value is at maximum elevation has deviated from the Ele-

assumed to be Full Elevation |vation1MaxCalValue.

for the purposes of other Only applicable if {MACHINE SETUP-> LOAD = NO}.

interlocks « Elevation1RawValue > (Elevation1MaxCalValue

« Arm Guard Functionality +.2V)

shall be disabled « This fault shall be suppressed if DTC 825 LSS HAS

« Latch DTC 252 to require re- NOT BEEN CALIBRATED fault is active.

calibration of Angle Sensors | « This fault shall be suppressed if DTC 252 ELEV
ANGLE SENSOR HAS NOT BEEN CALIBRATED fault
is active.

8215 LSS ANGLE SENSOR — OUT OF RANGE | None 8 2 « LiftUp State = PREVENTED | The Elevation1RawValue reading when the machine

LOW « Platform Height Value is at minimum elevation has deviated from the Eleva-

assumed to be Full Elevation |tion1MinCalValue.

for the purposes of other Only applicable if {MACHINE SETUP-> LOAD = NO}.

interlocks « Elevation1RawValue < (Elevation1MinCalValue -

« Arm Guard Functionality 2V)

shall be disabled » This fault shall be suppressed if DTC 825 LSS HAS

« Latch DTC 252 to require re- NOT BEEN CALIBRATED fault is active.

calibration of Angle Sensors | » This fault shall be suppressed if DTC 252 ELEV
ANGLE SENSOR HAS NOT BEEN CALIBRATED fault
is active.

825 LSS HAS NOT BEEN CALIBRATED None 8.2 + Overload State=TRUE The Load Sensing System has never been calibrated
and the control system assumes that the platform is
overloaded. Calibrate the Load Sensing System using
the calibration procedure to clear the message.

Only applicable if {MACHINE SETUP-> LOAD == NO}.
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DTC Help Message Alarm ::‘;: Action Trigger

8217 LSS - OUT OF CALIBRATION None 8.2 + Overload State=TRUE « Only applicable when {MACHINE SETUP -> LOAD
is CUTOUT PLTM or CUTOUT ALL} AND {MACHINE
SETUP --> LOAD CFG = PRESSURE}. The Load
Sensing System has failed verification. Cycle
power and follow calibration procedure to clear
the message.

8523 LIFT CYLINDER HEAD PRESSURE 1 - None 85 « Overload State=TRUE PressureTRawValue is greater than 22.0mA for
OUT OF RANGE HIGH - Disable VSHORT FET 500mS. Only applicable if {MACHINE SETUP->
LOAD = CUTOUT ALL or CUTOUT PLTM} AND
{MACHINE SETUP --> LOAD CFG = PRESSURE}
Ignored if machine is in SAFE MODE

8524 LIFT CYLINDER HEAD PRESSURE 1 - None 8.5 « Overload State=TRUE Pressure1RawValue is less than 3.5mA for 500mS.
OUT OF RANGE LOW Only applicable if {MACHINE SETUP-> LOAD =
CUTOUT ALL or CUTOUT PLTM}AND {MACHINE
SETUP --> LOAD CFG = PRESSURE} and {MACHINE
SETUP Ignored if machine is in SAFE MODE

8525 LIFT CYLINDER HEAD PRESSURE 2 - None 85 « Overload State=TRUE Pressure2RawValue is greater than 22.0mA for
OUT OF RANGE HIGH 500mS.  Only applicable if {MACHINE SETUP->
LOAD = CUTOUT ALL or CUTOUT PLTM} AND
{MACHINE SETUP --> LOAD CFG = PRESSURE}
AND {MACHINE SETUP

Ignored if machine is in SAFE MODE

8526 LIFT CYLINDER HEAD PRESSURE 2 - None 8.5 « Overload State=TRUE Pressure2RawValue is less than 3.5mA for 500mS.
OUT OF RANGE LOW Only applicable if {MACHINE SETUP-> LOAD =
CUTOUT ALL or CUTOUT PLTM} AND {MACHINE
SETUP --> LOAD CFG = PRESSURE} AND
{MACHINE SETUP

Ignored if machine is in SAFE MODE

8527 |LIFT CYLINDER HEAD PRESSURE - DIS- None 8.5 + Overload State=TRUE {MACHINE SETUP-> LOAD = CUTOUT PLTM or CUT-
AGREEMENT OUTALL}

{MACHINE SETUP --> LOAD CFG = PRESSURE}
ABS [Pressure1Value - Pressure2Value] greater
than 180 PSIfor 500ms

DTC 8523, 8524, 8525, 8526 are not active
Ignored if machine is in SAFE MODE

8528 LIFT CYLINDER ROD PRESSURE 1-0UT |None 85 « Overload State=TRUE Pressure3RawValue is greater than 4.75V for
OF RANGE HIGH 500mS. Only applicable if {MACHINE SETUP->
LOAD = CUTOUT ALL or CUTOUT PLTM} AND
{MACHINE SETUP --> LOAD CFG = PRESSURE}

8529 LIFT CYLINDER ROD PRESSURE 1-0UT |None 85 « Overload State=TRUE Pressure3Raw Value is less than 0.25V for 500mS.
OF RANGE LOW Only applicable if {MACHINE SETUP-> LOAD =
CUTOUT ALL or CUTOUT PLTM} AND {MACHINE
SETUP --> LOAD CFG = PRESSURE}
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Flash

LS Code

Help Message Alarm

Action

Trigger

8532 |LIFT CYLINDER ROD PRESSURE - DIS-

AGREEMENT

None 85

« Overload State=TRUE

Pressure3RawValue is greaterthan 50PSI for
10,000mS (both Constant Data) whileall of the follow-
ingaretrue:
» Platform Height Value stable within 2.0 inches
(Constant Data)
« Drive not active
« Lift not active
« Steer not active
» Machine Setup --> LOAD is CUTOUT ALL or CUT-
OUTPLTM
« MACHINE SETUP --> LOAD CFG = PRESSURE
« DTC 8528 not active
« DTC8529 not active

9910 [FUNCTIONS LOCKED OUT — PLATFORM
MODULE SOFTWAREVERSION

IMPROPER

None

If Platform Mode

« Drive State = PREVENTED

« Lift Up State = PREVENTED
« Lift Down State = PRE
VENTED

The control system will not function in Platform
Mode because the Platform Module Software Version
is not compatible with the rest of the system. Re-pro-
gram or replace with a Version 1.xx module.

The Platform Module reported a Software Major Ver-
sion that was not equal to “1” while in Platform-
Mode. The control system may resume operation
once the difficulty has been corrected.

9924 |FUNCTIONS LOCKED OUT — MACHINE

NOT CONFIGURED

None

« Drive State = PREVENTED
- LiftUp State = PREVENTED
- LiftDown State = PRE-
VENTED

The Ground Module has not been configured for the

first time. Use the JLG Analyzer to adjust all Machine
Setup and Personality settings and re-cycle power to
clear difficulty.

« This fault shall be suppressed if DTC 259 is active.
This fault shall only be active if current selection is
UNKNOWN or NO MODEL. Otherwise, as long as
user changes to a valid selection DTC 259 shall be
active

+ The Ground Module’s non-volatile flag indicates
that the vehicle has not been configured (new
control system components). Retained until
{MACHINE ~ SETUP->MODEL} and {MACHINE
SETUP->MARKET} are selected and power is re-
cycled.

9949 | MACHINE CONFIGURATION OUT OF

RANGE — CHECK ALL SETTINGS

O

Continuously 9_9

« Drive State = PREVENTED
« LiftUp State = PREVENTED
- LiftDown State = PRE-
VENTED

Ground Module detects one of these issues:
» Machine Setup parameter or Personality is out of
range
» Machine Setup check sum improper
Tofix theissue follow below process:
» Cycle the power
« Toggle the models
+ Personality resetting
« Performing a factory reset
+ Reinstall the software
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Flash

DTC Help Message Alarm Code Action Trigger
998 EEPROM FAILURE — CHECK ALLSET-  |{None 99 - Enter Safe Mode The control system detected an EEPROM failure. Per-
TINGS - Lift Down State = PRE- sonalities and Machine Setup settings may be reset
VENTED to default values. Check / correct all settings and re-
cycle power to dlear difficulty.

+ The Ground Module’s EEPROM checksum indicates
corruption. Retained until EEPROM settings are
corrected and power is re-cycled.

Tofix theissue follow below process:

+ Cycle the power

« Toggle the models

» Personality resetting

« Performing a factory reset

Reinstall the software
3116 MAIN CONTACTOR COIL - SHORT TO None 31 « Drive State = PREVENTED | The Low Side of the Main Contactor contactis Shorted
BATTERY - Lift Up State = PREVENTED  |toBattery
3117 MAIN CONTACTOR COIL - OPEN CIRCUIT | None 31 « Drive State = PREVENTED | The coil of the Main Contactoris open circuit. Check
« Lift Up State = PREVENTED | continuitytothe GM and Power Module. Check Coil
impedance of the contactor coil
3118 MAIN CONTACTOR COIL - SHORT TO None 31 + Drive State = PREVENTED | The Main Contactor Coilisshorted toground. Checkthe
GROUND « Lift Up State = PREVENTED  |high side andlow side of the coil forashort to battery
ground.
3113 |MAIN CONTACTOR - OPEN CIRCUIT None 31 « Drive State = PREVENTED | The Power Moduleis not detecting Voltage onitsB+
« Lift Up State = PREVENTED  |input. Verifythe battery fuseisintact.If B+onthe
Power Moduleis below 14V with this faultactive,
replace contactor.IfB+onthe Power Moduleis greater
than 14V, replace the power module
33815  |POWER MODULE BRAKE WIRING - None 33 + Drive State = PREVENTED | The Power Module has detected a Shortor Open circuit
ISSUE « Lift Up State = PREVENTED  |inside one of the brakes or on wiring to the brakes.
33823  |POWER MODULE MOTOR CURRENT-  |None 33 « Drive State = PREVENTED | The Power Module detectsif Drive Motor currentistoo
OUT OF RANGE « Lift Up State = PREVENTED  |High orToo low. This can be caused by a short circuit or
open circuitin the motorwiring or within the motor
windings
33824  |POWER MODULE PUMP CURRENT - |None 3.3 « Drive State = PREVENTED | The Power Module detectsif Pump Motor currentis too
OUT OF RANGE « Lift Up State = PREVENTED | High or Too low. This can be caused byashort circuit or
open circuitin the motor wiring or withinthe motor
windings
an POWER MODULE TOO HOT — PLEASE  {None 42 « Drive State = PREVENTED « The Power Module Temperature is too high. Allow
WAIT « Lift Up State = PREVENTED the Power Module to cool before continuing oper-
ations
44161 |POWER MODULE VOLTAGE— OUT OF  |None 4.4 « Drive State = PREVENTED | The Power Module detectsavoltage greaterthan 36
RANGE « Lift Up State = PREVENTED  |voltsonB+.
44156  |POWER MODULE LOGIC VOLTAGE - None 4 4 « Drive State = PREVENTED « Short to Battery was detected on the V5-5 OR the
INCORRECT AT POWER ON « Lift Up State = PREVENTED Power Module detected a low voltage (1V < V5-5
< 14V) on its Ignition/Logic Input after power up
661 CANBUS FAILURE — POWER MODULE  |None 6_6 « Drive State = PREVENTED « The GM has lost CAN communication with the

- Lift Up State = PREVENTED

Power Module. Verify if the Power Module Logic
Input is greater than 14 volts. Verify Continuity
and Impedance of the CAN lines to the Power
Module

31217455
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Flash

DTC Help Message Alarm Code Action Trigger
996 POWER MODULE FAILURE - INTERNAL |None 99 « Drive State = PREVENTED « The Power Module has detected an Internal Error
ERROR - Lift Up State = PREVENTED such as a Driver Failure. Reinstall software. If the
problem persists, Replace the Power Module.
9950 POWER MODULE FAILURE - INTERNAL |None 99 « Drive State = PREVENTED « The Power Module has detected an Internal Error
ERROR « Lift Up State = PREVENTED with the Power Module's internal memory. Cycle
Power or reinstall the latest Power Module soft-
ware to clear the fault. Verify integrity of the CAN
connection to the power Module. Replace the
Power Module.
« After completing the above steps if problem still
exist, replace the Power Module.
7775 POWER MODULE MOTOR WIRING - None 7.7 + Drive State = PREVENTED | The Power Module detectsif Drive Motor outputsare
ISSUE + Lift Up State = PREVENTED | Shorted or Open Circuit. This can be caused by ashort
circuit oropencircuitinthe motor wiring or within the
motorwindings.
33819  |POWER MODULE PUMP WIRING - None 3.3 « Drive State = PREVENTED | The Power Module detectsif Pump Motor outputis
ISSUE « Lift Up State = PREVENTED | Shorted or Open Circuit. This can be caused by a short
circuit oropencircuitinthe motorwiring or within the
motorwindings.
7780 POWER MODULE — CAPACITOR BANK  {None 7_7 « Drive State = PREVENTED | The Power Moduleis unable to correctly charge the

FAULT

- Lift Up State = PREVENTED

pump and drive motor drivers.

Verify Power Module voltage at B+ and Ignition/Logic
Inputare > 14volts at power up. Turn offthe machine
and verify voltage on B+, Pump, Drive Motors, and
Brake terminals are OV with respect to battery ground.
Replace the Power Module if no damageis presenton
the wiringand no shorts or open circuits are detected
onthe motors/brakes
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SECTION 8. GENERAL ELECTRICAL INFORMATION & SCHEMATICS

8.1 GENERAL

This section contains schematics to be used for locating
and correcting most of the operating 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 mainte-

nance.
NOTICE

IT 1S A GOOD PRACTICE TO AVOID PRESSURE-WASHING ELECTRICAL/
ELECTRONIC COMPONENTS. SHOULD PRESSURE-WASHING BE UTI-
LIZED TO WASH AREAS CONTAINING ELECTRICAL/ELECTRONIC COM-
PONENTS, JLG INDUSTRIES, INC. RECOMMENDS A MAXIMUM
PRESSURE OF 750 PSI (52 BAR) AT A MINIMUM DISTANCE OF 12
INCHES (30.5 CM) AWAY FROM THESE COMPONENTS. IF ELECTRICAL/
ELECTRONIC COMPONENTS ARE SPRAYED, SPRAYING MUST NOT BE
DIRECT AND BE FOR BRIEF TIME PERIODS TO AVOID HEAVY SATURA-
TION.

8.2 MULTIMETER BASICS

A wide variety of multimeters or Volt Ohm Meters
(VOM) can be used for troubleshooting your equip-
ment. A digital meter with reasonable accuracy (within
7%) is recommended for the measurements in these
procedures. This section shows diagrams of a common,
digital VOM configured for several different circuit mea-
surements. Instructions for your VOM may vary. Please
consult the meter operator’'s manual for more informa-
tion.

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.

31217455

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 circuit continuity this way. If the con-
nector 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 connector
such that the test also checks both terminals of the con-
nection. It is possible to inspect a connection within a
closed connector by backprobing both sides of a con-
nector terminal and measuring resistance. Do this after
giving each wire a gentle 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.

Polarity

Finding a negative voltage or current reading when
expecting a positive reading frequently means the leads
are reversed. Check what reading is expected, the loca-
tion 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

p = micro = (Displayed Number) / 1,000,000
Example: 1.2 kQQ = 1200 Q

Example: 50 mA =0.05 A
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Voltage Measurement Resistance Measurement
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« If meter is not auto ranging, set it to the correct « First test meter and leads by touching leads
range (See multimeter’s operation manual). together. Resistance should read a short circuit
« Use firm contact with meter leads (very low resistance).
« Circuit power must be turned OFF before testing

resistance.
« 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.
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Continuity Measurement Current Measurement

) Q F i

T~
o
PN

S

N ==t

N
<
~
~~

« 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.

« Some meters require a separate button press to
enable audible continuity testing.

« Circuit power must be turned OFF before testing
continuity.

« 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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Continuity Measurement Over Long Distances

When trying to determine continuity of a harness or
wire, longer than the reach of standard instrument
leads, is possible to perform the check without exces-
sively long leads. Using the other wires in the harness
one can determine the condition of a particular wire in
the harness.

Requirements:

» Harness with at least three separate wires including
the wire under test.

« These wires must be able to be isolated from other
wires, etc.

« Jumper or method to connect contacts on one side of
harness.

« Meter that can measure resistance or continuity.

Procedure

Test multimeter leads resistance. Subtract this value
from the measured resistance of the wires to get a more
accurate measurement.

Consult the circuit schematic to determine which wires
to use in addition to wire under test, here called wire #1
and wire #2, and how to isolate these wires. These wires
should appear in the same connectors as the wire under
test or are within reach of the jumper.

1. Disconnect all connections associated with the
wire under test and the two additional wires. If
harness is not completely isolated disconnect
battery terminals also, as a precaution.

2. Measure continuity between all three wires, the
wire under test, wire #1 and wire #2. These
should be open. If not, repair the shorted wires
or replace the harness.

3. Ononeside, jumper from contact of wire #1 and
wire #2.

4. Measure continuity between wire #1 and wire
#2. If there is continuity, both wires are good and
can be used for this test. If there is not continuity,
either wire could be bad. Check connections and
measurement setup. Redo measurement. If still
no continuity, repair wires or consult schematic
for other wires to use for test.

8-4

5. Jumper from wire under test to wire #1.

6. Measure continuity. If there is continuity, the
wire under test is good. Resistance of a wire
increases as the length increases and as the
diameter decreases.

One can find the continuity of two wires, here #1 and #2,
at once by following steps 1 through 4. If there is a prob-
lem the third wire is used to troubleshoot the other wires.
To find the problem, start at step 1 and use the entire pro-
cedure.

8.3 APPLYING SILICONE DIELECTRICCOMPOUND TO
AMP CONNECTORS

Silicone Dielectric Compound must be used on the AMP
connections for the following reasons:

« To prevent oxidation at the mechanical joint between
male and female pins.

« To prevent electrical malfunction caused by low level
conductivity between pins when wet.

Use the following procedure to apply Silicone Dielectric
Compound to the electrical connectors.

1. To prevent oxidation and low level conductivity,
silicone dielectric grease must be packed com-
pletely around male and female pins on the
inside of the connector after the mating of the
housing to the header. This is easily achieved by
using a syringe to fill the header with silicone
dielectric compound, to a point just above the
top of the male pins inside the header. When
assembling the housing to the header, it is possi-
ble that the housing will become air locked, thus
preventing the housing latch from engaging.

2. Pierce one of the unused wire seals to allow the
trapped air inside the housing to escape.

3. Install a hole plug into this and/or any unused
wire seal that has silicone dielectric compound
escaping from it.
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8.4 DIELECTRIC GREASE APPLICATION

Dielectric grease helps to prevent corrosion of electrical
contacts and improper conductivity between contacts
from moisture intrusion. Non-waterproof connectors
benefit from the application of dielectric grease.

Installation

The following is general guidance for the installation of
dielectric grease in a connector system.

« Use dielectric grease in a tube for larger connection
points or apply with a syringe for small connectors.

» Apply dielectric grease to plug/male connector hous-
ing which typically contains sockets contact/female
terminals.

« Leave a layer of dielectric grease on the mating face of
the connector, completely covering each connector
terminal hole. Refer the pictures shown below.

« Assemble the connector system immediately to pre-
vent moisture ingress or dust contamination.

The following connector systems are specifically
addressed because of their widespread use at JLG. How-
ever, this guidance may be applied to similar devices.

AMP Mate-N-Lok

This connector system is widely used inside enclosures
for general-purpose interconnect. Follow the general
guidance for installation.

Improper

Proper

31217455

AMP Faston

This connector system is typically used on operator
switches at JLG. Follow the general guidance for installa-
tion.

Improper Proper

AMP Micro-Fit

This connector system is typically used on control mod-
ules at JLG. Follow the general guidance for installation.

Improper Proper

AMP Mini FitJr

This connector system is typically used on control mod-
ules at JLG. Follow the general guidance for installation.

Improper
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Mini Fit Sr

This connector system is typically used on control mod-
ules at JLG. Follow the general guidance for installation.

Improper Proper

DIN Connectors

This connector is typically used on hydraulic valves. Fol-
low the installation instructions

Improper Proper

Exceptions

Some waterproof connector applications do benefit
from dielectric grease, and some non waterproof con-
nectors do not benefit from dielectric grease.

In the exceptions below, we have found dielectric
grease is not needed for some applications, and in some
cases can interfere with the intended connection.
Dielectric grease shall be used as an exception in other
applications.

Enclosures

Application of dielectric grease is not required in prop-
erly sealed enclosures. To meet criteria, the enclosure
must be rated to at least IP56 (dust protected; protected
from powerful jets of water).

Carling Switch Connectors

Carling switches may experience high impedance, or
discontinuity, due to silicone dielectric grease ingress
when switching inductive loads. Therefore, dielectric
grease shall not be applied to Carling switch mating
connectors unless specifically noted.

Scissor Platform Cable at the Platform Control

Some waterproof connectors are exposed to the ele-
ments when disconnected by the customer benefit
from having protection using dielectric grease.
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8.5 AMP CONNECTOR

PLUG AND HEADER ASSEMBLY COLORS
ARE MECHANICALLY KEYED TO MATE
ONLY WITH IDENTICAL COLORS

HEADER ASSEMBLY

MATING SEAL

PLUG ASSEMBLY

RETENTION LEG

WEDGE LOCK
HOUSING
Figure 8-1. AMP Connector
Assembly 1. Toinsert a contact, push it straight into the appro-

priate circuit cavity as far as it will go

Check to be sure the wedge lock is in the open, or as- see Figure 8-3.

shipped, position see Figure 8-2. Proceed as follows:
2. Pull back on the contact wire with a force of 1 or 2
- Ib to be sure the retention fingers are holding the

CONTACT SEAL contact see Figure 8-3.
(PARTIALLY
INSERTED)

RETENTION
FINGERS

SNOSSSNN NNNN
L4

N

DIAPHRAGM MATING SEAL WEDGE LOCK
(SHOWN IN OPEN
POSITION)

Figure 8-2. Connector Assembly Figure 1
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(®)

PULL BACK
ON WIRE

| RETENTION FINGERS
HOLDING CONTACT

Figure 8-3. Connector Assembly Figure 2

3. Afterall required contacts have been inserted,
the wedge lock must be closed to its locked
position. Release the locking latches by squeez-
ing them inward see Figure 8-4.

4. Slide the wedge lock into the housing until it is
flush with the housing see Figure 8-5.

SQUEEZE LOCKING LATCHES
TO SEAT WEDGE LOCK
(BOTH SIDES)

WEDGE LOCK
FLUSH WITH
HOUSING

8-8

Figure 8-4. Connector Assembly Figure 3

Figure 8-5. Connector Assembly Figure 4
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- 4

(
—

Figure 8-6. Connector Disassembly

Disassembly

1. Insert a 4.8 mm (3/16 in.) wide screwdriver blade
between the mating seal and one of the red
wedge lock tabs.

2. Pryopen the wedge lock to the open position.

3. 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.

31217455

Service - Voltage Reading

A CAUTION

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 AMP SEAL plug assembly, or any other sealed
connector system. The resulting pinholes in the insulation
will allow moisture 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

—asal=-\__ N

WIRE STRANDS AND INSULATION MUST ——»
BOTH BE VISIBLE IN THIS AREA

— > CUTOFF TAB MUST
BE VISIBLE

SCREWDRIVER SLOT LOCKING LATCH MUST BE
TO LIFT LATCH FOR SECURELY FASTENED
UNMATING FOR MATING

PLUG AND HEADER MUST BE
OF IDENTICAL COLOR IN ORDER
FOR THEM TO MATE

8-10

Figure 8-7. Connector Installation

31217455



SECTION 8 - GENERAL ELECTRICAL INFORMATION & SCHEMATICS

8.6 WORKING WITH DEUTSCH CONNECTORS DT/DTP Series Disassembly
DT/DTP Series Assembly

Figure 8-9. DT/DTP Contact Removal

Remove wedge lock using needle nose pliers or
a hook shaped wire to pull wedge straight out.

Figure 8-8. DT/DTP Contact Installation 2. Toremove the contacts, gently pull wire back-

1. Grasp crimped contact about 25mm behind the wards, while at the same time releasing the lock-
contact barrel. ing finger by moving it away from the contact

2. Hold connector with rear grommet facing you. with a screwdriver.

3. Push contact straight into connector grommet 3. Hold the rear seal in place, as removing the con-
until a click is felt. A slight tug will confirm that it tact may displace the seal.

is properly locked in place.

4. Once all contacts are in place, insert wedge lock
with arrow pointing toward exterior locking
mechanism. The wedge lock will snap into place.
Rectangular wedges are not oriented. Thy may
go in either way.

NOTE: The receptacle is shown - use the same procedure
for plug.
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HD30/HDP20 Series Assembly

HD30/HDP20 Series Disassembly

Figure 8-10. HD/HDP Contact Installation

1. Grasp contact about 25mm behind the contact
crimp barrel.

2. Hold connector with rear grommet facing you.

3. Push contact straight into connector grommet
until a positive stop is felt. A slight tug will con-
firm that it is properly locked in place.

LOCKING FINGERS

| conTAcT

UNLOCKED POSITION CONTACT LOCKED IN POSITION

CONTACTINSERTION

Figure 8-11. HD/HDP Locking Contacts into Position

NOTE: For unused wire cavities, insert sealing plugs for full
environmental sealing

Figure 8-12. HD/HDP Contact Removal

1. With rear insert toward you, snap appropriate
size extractor tool over the wire of contact to be
removed.

2. Slide tool along into the insert cavity until it
engages contact and resistance is felt.

3. Pull contact-wire assembly out of connector.

|

TOOL INSERTED TO
UNLOCK CONTACT

TOOL AND CONTACT
REMOVED

Figure 8-13. HD/HDP Unlocking Contacts

NOTE: Do Not twist or insert tool at an angle.
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8.7 SWITCHES
Basic Check

The following check determines if the switch is func-
tioning properly, not the circuit in which the switch is
placed. A switch is functioning properly when there is
continuity between the correct terminals or contacts
only when selected.

1. De-energize the circuit.

2. Isolate the switch from the rest of the circuit if
possible. If not possible, keep in mind it may
affect readings.

3. Access the terminals to the switch.

4. If the switch has two terminals:
a. Measure resistance across the terminals.
b. Change the switch position.

C. Measure resistance again with the leads in
the same positions. If the meter was reading
short, it should read an open. If the meter
was reading open it should read short.

5. If the switch has more than two terminals, con-
sult the schematic or switch diagram to deter-
mine what terminals will be connected. The test
is similar to testing a switch with two terminals.

a. Place one meter lead on the common con-
tact and the other on a different contact in
the same circuit.

b. Cycle through all positions of the switch.
The meter should read short only when the
switch connects the two terminals and open
otherwise.

¢. If the switch has more than one common
contact repeat the process for that circuit.

31217455

Limit Switches

Limit switches are used to control movement or indicate
position. Mechanical limit switches are just like manu-
ally operated switches except that the moving object
operates the switch. These switches can be tested the
same way as a standard switch by manually operating
the sensing arm.

Another type of limit switch used by JLG is the inductive
proximity switch, also referred to as a "prox switch".
Inductive proximity switches are actuated only by fer-
rous metal, (metal that contains Iron, such as steel) near
the switch. They do not require contact, and must be
energized to actuate. These types of switches can be
used to detect boom or platform position, for example.
These switches have a sensing face where the switch
can detect ferrous metal close to it. To find the sensing
face, take note how the switch is mounted and how the
mechanisms meet the switch. Test this type of switch as
follows:

Remove proximate switch from its mount.

2. Reconnect harness if it was disconnected for
step a, and turn on machine.

3. Hold switch away from metal and observe
switch state in the control system diagnostics
using the Analyzer. See vehicle or control system
documentation on how to do this.

4. Place sensing face of switch on the object to be
sensed by the switch. If that is not available, use
a piece of ferrous metal physically similar to it.
The switch state in the control system diagnos-
tics should change.

5. When reinstalling or replacing switch be sure to
follow mounting instructions and properly set
the gap between the switch and object sensed.
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Automatic Switches

If the switch is actuated automatically, by temperature
or pressure for example, find a way to manually actuate
the switch to test it. Do this either by applying heat or
pressure, for example, to the switch. These switches may
need to be energized to actuate.

1. Connectinstrumentation to monitor and/or con-
trol the parameter the switch is measuring.

2. Observe switch state in control system with the
Analyzer. See vehicle or control system docu-
mentation on how to do this.

3. Operate system such that the switch actuates.
This could be going over a certain pressure or
temperature, for example. The state indicated in
the control system should change.

Switch Wiring - Low Side, High Side

When controlling a load, a switch can be wired between
the positive side of the power source and the load. This
switch is called a "high side" switch. The switch supplies
the power to the load. When a switch is wired between
the negative side of the power source and the load, it is
a "low side" switch. The switch provides the ground to
the load.

A low side switch will allow voltage to be present on the
load. No power is applied because the switch is stop-
ping current flow. This voltage can be seen if the mea-
surement is taken with one test lead on the load and the
other on the battery negative side or grounded to the
vehicle. What is actually being measured is the voltage
drop across the switch. This could mislead a technician
into thinking the load is receiving power but not operat-
ing. To produce an accurate picture of power or voltage
applied to the load, measure voltage across the load’s
power terminals. Also, the technician can measure the
voltage at both power terminals with respect to battery
ground. The difference between those two measure-
ments is the voltage applied to the load.
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8.8 ELECTRICAL SCHEMATICS

SHEET 2:
CHASSIS HARNESS NON-LSS

SHEET 3:
POWER CABLES
LIFT DOWN NON LSS; W/ LSS
PLATFORM /AC CABLE,
PLATFORM CONTROL CABLE,
CHARGER INTERLOCK
CHARGER INTERLOCK OVERRIDE
CHARGER DC CONNECTION
SHEET 4:
BEACON (DUAL)
PLATFORM CONTROL, COILED W/FST
PLATFORM CONTROL, COILED
MOBILE CONTROL
PLATFORM EXTENSION LIMIT

SHEET 5:
PLATFORM BOX HARNESS

SHEET 6:
WORKLIGHTS CABLE
QUICKWELDER CABLE
SHEET 7:
DATA LOGGER
SHEET 8:
CHASSIS HARNESS LSS
SHEET 9:
ES1530L ES1330L PMDCTRACTION HARNESS
BATTERY CABLEKIT
SHEET 10:
ES1530L ES1330L PMACTRACTION HARNESS
BATTERY CABLEKIT

1001239898-D

Figure 8-14. Electrical Schematic- Sheet 1 of 19
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Figure 8-15. Electrical Schematic - Sheet 2 of 19
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Figure 8-17. Electrical Schematic - Sheet 4 of 19
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Figure 8-18. Electrical Schematic- Sheet 5 of 19
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Figure 8-19. Electrical Schematic- Sheet 6 of 19
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Figure 8-20. Electrical Schematic - Sheet 7 of 19
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Figure 8-21. Electrical Schematic - Sheet 8 of 19
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Figure 8-22. Electrical Schematic - Sheet 9 of 19
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Figure 8-23. Electrical Schematic- Sheet 10 of 19
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Figure 8-24. Electrical Schematic- Sheet 11 of 19
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Figure 8-25. Electrical Schematic- Sheet 12 of 19
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Figure 8-26. Electrical Schematic- Sheet 13 of 19
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