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Safety
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CHAPTER 1 — SAFETY

This manual and decals on the machine warn of safety
hazards and should be read and observed closely.

Before operating the machine, first read and study the
safety information in this manual, and the safety
information in the Operator’s Manual. Additionally,
anyone who operates or works on the machine must
be familiar with these safety precautions.

This  safety  a ler t  symbol means
ATTENTION! ALWAYS BE ALERT!
YOUR SAFETY IS INVOLVED! This
symbol is  used throughout  th is
manual and on the decals on the
machine. 

DANGER
“DANGER” indicates an imminently hazardous sit-
uation that, if not avoided, will result in death or 
serious injury.

WARNING
“WARNING” indicates a potentially hazardous situ-
ation that, if not avoided, could result in death or 
serious injury.

CAUTION
“CAUTION” indicates a potentially hazardous situ-
ation that, if not avoided, may result in minor or 
moderate injury or property damage. It is also used 
to alert users of unsafe practices.

It is essential that operators are thoroughly trained in
the safe operation of the machine and handling loads.
Operators must not be physically or mentally impaired.
Do not allow minors or unqualified personnel to operate
the machine, or to be near the machine unless they are
properly supervised. It is recommended that the
operator be capable of obtaining a valid motor vehicle
operator’s license. 

Use of this machine is subject to certain hazards that
cannot be eliminated by mechanical means, but only
by exercising intelligence, care and common sense.
Such hazards include: hillside operation, overloading,
load instability, poor maintenance, and using the
machine for a purpose for which it was not intended or
designed.

Mustang Manufacturing always takes operator’s safety
into consideration during the design process. Guards
and shields are provided, which protect the operator
and bystanders from moving parts and other hazards.
Operators must be alert, however, because some
areas cannot  be guarded or  shie lded wi thout
preventing or interfering with proper operation.

WARNING
The machine must be equipped with a Falling-
Object Protective Structure (FOPS) when the 
machine is intended for applications where there is 
a risk of falling objects.

Different applications may require optional safety
equipment. Be sure you know the work site hazards
and equip the machine and the operator as necessary.
The information in this manual does not replace any
applicable safety rules and laws. Before operating the
machine, learn the rules and laws for your area. Make
sure the machine is equipped as required according to
these rules/laws.

Some photographs in this manual may show doors,
guards and shields open or removed for the purposes
of illustration only. Be sure that all doors, guards and
shields are in the proper operating positions before
starting the engine to operate the machine.

PREVIE
W

 - 
YOUFIX

THIS
.C

OM

Download full manual at youfixthis.com



Specifications
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CHAPTER 2 — SPECIFICATIONS

Fluid Capacities/Lubricants
Application AL 400 Series AL 500 Series

Diesel Engine Oil

Specification API CD or Higher (United States)
ACEA E-3, E-4, E-5 (European Union)

Season/Temp. Range SAE 10W-30: -20°C (-4°F) to 30°C (86°F)
SAE 15W-40: -15°C (5°F) to 40°C (104°F)
SAE 20W-50: -10°C (14°F) to 50°C (122°F)

Capacity 7.4 L (2.0 gal.)

Diesel Fuel LSD or ULSD (low sulfur or ultra-low sulfur), 
below 500 PPM. Up to 5% (B5) mixture of BioDiesel allowed.

Specification 1-D or 2-D, ASTM D975-94 (United States)

EN 590:96 (European Union)

ISO 8217 DMX (International)

BS 2869-A1 or A2 (United Kingdom)

Season/Temp. Range Dependent on Outside Temperatures

Capacity 67 L (17.7 gal.)

Hydraulic Oil System/Tank

Hydraulic Oil

Specification UTTO Fluid (Mobil 424 or equivalent)

Season/Temp. Range Year-Round

Capacity 40 L (10.6 gal.)

Biodegradable Oil

Specification Panolin BioFluid LS

Season/Temp. Range Year-Round

Capacity 42 L (11 gal.)

Axle Oil 

Hubs (each) 0.4 L (0.4 qt.) UTTO Fluid (Mobil 424 or equivalent)

Front Center 2.5 L (2.6 qt.) UTTO Fluid (Mobil 424 or equivalent)

Rear Center 3.2 L (3.4 qt.) UTTO Fluid (Mobil 424 or equivalent)

Grease

Specification KF2K-25 Lithium

Season/Temp. Range Year-Round

Capacity As Required

Engine Coolant System/Radiator

Specification Long-life coolant ASTM D4985, D6210 (United States)

SAE J814D, J1941, J1034 or J2036 (International)

Season/Temp. Range Year-Round

Capacity 6.4 L (6.8 qts.)

Windshield Washer

Specification Windshield Washer Fluid

Season/Temp. Range Year-Round

Capacity 1.3 L (1.4 qts.)

Air Conditioning Refrigerant — 737 g. (26 oz.) R134a
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Maintenance — Maintenance Schedule
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Maintenance Schedule

Use the following table with the service procedures
included in the this chapter.

IMPORTANT: The following maintenance intervals
apply to average operating conditions and loads.
Under extreme operating conditions, more frequent
maintenance may be required. The hour meter
indicates total operating time. Use the hour meter to
determine when scheduled maintenance is due.

CAUTION
Do not postpone maintenance. Postponed mainte-
nance can result in a serious reduction of the ser-
vice life of the machine, more serious and costly 
equipment failures, and contribute to unsafe oper-
ating conditions.

Check, Clean and Inspect

Service Procedure

Maximum Interval

10 Hours (or 
daily)

50 Hours (or 
weekly)

Monthly
250 Hours

(or every six 
months)

500 Hours 
(or annually)

Clean machine x
Check machine for general wear/damage x
Check attachments for wear/damage x
Check engine oil level and condition x
Check coolant level and condition x
Check brake fluid level x
Check hydraulic fluid level x
Check windshield washer system x
Check exhaust for excessive smoke 
emission x

Check air filter indicator; replace filter if 
necessary x

Check tire condition and pressure x
Check wheel fasteners for damage/tightness xa x

Check hydraulic cylinder piston rods for 
wear/damage; clean if necessary x

Check ROPS structure (all fasteners must be 
installed and securely tightened) x

Check coolant system for leaks, dirt and 
debris; hoses for cracks/damage x

Check battery electrolyte level (if applicable) x
Check engine and engine mounts x
Check for hydraulic system for leaks, proper 
routing

x

Check anti-freeze mixture x
Check V-belt tension and condition x
Check engine cover lock x
Check engine idle x
Check hinge pins, joint bushings, pivot bolts 
and bearings

x

Check for exhaust system damage x
Clean battery terminals x
Replace fuel filter x
Check timing belt x
Check fuel injectors x
Check electrical system for damage, wiring 
routing x

a. Check before first use and every two hours after tightening until fastener torque stabilizes; every month thereafter.
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Maintenance — Engine Maintenance
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Engine Maintenance

WARNING
Allow engine and hydraulic system components to 
cool before performing maintenance.

Engine Oil

Engine Oil Level Check

1. Position the machine on a level surface, if
necessary.

2. Perform the “Mandatory Safety Shutdown
Procedure” on page 4.

3. Wait until the machine has cooled down. See
“Service Safety Practices” on page 6.

4. Open engine cover.

5. Remove the dipstick (1, Figure 1). Wipe dipstick
with a clean cloth.

6. Insert the dipstick (1, Figure 1) until it is fully
inserted, and remove.

7. Read markings on the dipstick, markings represent
FULL and LOW (add oil) levels.

See “Maintenance Schedule” on page 18 for the
service interval for replacing the engine oil and filter.

Changing Engine Oil and Filter

Change the engine oil and filter after the first 50 hours
of use; every 250 hours thereafter.

1. Position the machine on a level surface, if
necessary.

2. Perform the “Mandatory Safety Shutdown
Procedure” on page 4.

3. Wait for the machine to cool down.

4. Remove the engine access panel (1, Figure 2).

NOTE: Removing engine access panel requires two
people.

Figure 1 – Oil Dipstick and Fill Cap

1. Oil Dipstick
2. Oil Fill Cap

2

1

Figure 2 – Engine Access Panel

1. Engine Access Panel

1
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Electrical Schematics — AL 400 Series (Serial Numbers 41249 and below), AL 500 Series (Serial Numbers 51241 and below) Complete Electrical Schematic

AL 400 Series (Serial Numbers 41249 and below), AL 500 Series (Serial Numbers 51241 and below) Complete Electrical Schematic
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Hydraulic Schematics — AL 400 Series Hydraulic Schematic – SN 41250 and Up

AL 400 Series Hydraulic Schematic – SN 41250 and Up
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Hydraulics — Hydraulic Cylinder Disassembly/Assembly
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Hydraulic Cylinder Disassembly/
Assembly

Except for some configuration differences, hydraulic
cylinder disassembly, repair and assembly procedures
will be mostly the same for all cylinders.

Refer to the parts manual for specific part and part
orientation information for specific cylinders.

When backup rings are used with o-ring seals, always
note the position of the backup ring (above or below
the o-ring) when removing the seals for reassembly
reference.

One-piece teflon piston seals can be difficult to install
on the piston. Soaking the seals in hot 130°-140° F
(54°-60° C), clean hydraulic oil for a short time prior to
installation will make the seals more resilient and
easier to install on the piston.

Before installing the piston and rod assembly into the
barrel, lubricate the piston seals and wear rings
liberally with clean hydraulic fluid. Using an engine
piston ring compressor to compress the piston seals
tightly for a short period of time will often aid in the
assembly procedure.

Refer to the following pages for the disassembly /
assembly procedures:

• “Cylinder Disassembly” on page 141.

• “Cylinder Assembly” on page 145.

Cylinder Disassembly

WARNING
When disassembling hydraulic cylinders, NEVER 
use pneumatic or hydraulic pressure to aid in 
removing the piston and rod assembly from the 
cylinder barrel. Ignoring this warning may result in 
severe injury or death.

STEP  1

G0908021

Clamp the base end of the cylinder (1) in a vice (2).
Position a wooden block (3) under the cylinder as
shown.

STEP  2

G0908023

Loosen and remove the head gland (1) from the
cylinder (2).

IMPORTANT: Protect the polished surface finish on
the cylinder rod at all times by covering the polished
surface with impact-resistant material.

3

2

1

1

2
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TORQUE SPECIFICATIONS
Note: Use these torque values when tightening hardware (excluding: locknuts and self-tapping, thread forming and sheet
metal screws) unless specified otherwise.

Hydraulic fittings with various seals (light application). All torque values are in lb.-ft. (Nm) unless marked otherwise.

Thread
Straight pipe fitting with thread and screwed plug (GE) Non-return valve 

with elastic seal
Identification aid 
outside ØSealing washer Elastic seal O-ring

M10X1.0 7 (9) 13 (18) 11 (15) 13 (18) 0.4 in. (10 mm)

M12X1.5 15 (20) 18 (25) 18 (25) 18 (25) 0.5 in. (12 mm)

M14X1.5 26 (35) 33 (45) 26 (35) 26 (35) 0.6 in. (14 mm)

M16X1.5 33 (45) 41 (55) 30 (40) 37 (50) 0.6 in. (16 mm)

M18X1.5 41 (55) 52 (70) 33 (45) 52 (70) 0.7 in. (18 mm)

M22X1.5 48 (65) 92 (125) 44 (60) 92 (125) 0.9 in. (22 mm)

M27X2.0 66 (90) 133 (180) 74 (100) 107 (145) 1.0 in. (27 mm)

M33X2.0 111 (150) 229 (310) 118 (160) 155 (210) 1.3 in. (33 mm)

M42X2.0 177 (240) 332 (450) 155 (210) 266 (360) 1.7 in. (42 mm)

M48X2.0 214 (290) 398 (540) 192 (260) 398 (540) 1.9 in. (48 mm)

G1/8A 7 (9) 13 (18) 11 (15) 13 (18) 0.4 in. (9.73 mm)

G1/4A 26 (35) 26 (35) 22 (30) 26 (35) 0.5 in. (13.16 mm)

G3/8A 33 (45) 52 (70) 33 (45) 37 (50) 0.7 in. (16.66 mm)

G1/2A 48 (65) 66 (90) 41 (55) 48 (65) 0.8 in. (20.96 mm)

G3/4A 66 (90) 133 (180) 74 (100) 103 (140) 1.0 in. (26.44 mm)

G1A 111 (150) 229 (310) 118 (160) 140 (190) 1.3 in. (33.25 mm)

G1 1/4A 177 (240) 332 (450) 155 (210) 266 (360) 1.7 in. (41.91 mm)

G1 1/2A 214 (290) 398 (540) 192 (260) 398 (540) 1.9 in. (47.80 mm)

Hydraulic fittings with various seals (heavy application). All torque values are in lb.-ft. (Nm) unless marked otherwise.

Thread
Straight pipe fitting with thread and screwed plug (GE) Non-return valve 

with elastic seal
Identification aid 
outside ØSealing washer Elastic seal O-ring

M12X1.5 15 (20) 26 (35) 26 (35) 26 (35) 0.5 in. (12 mm)

M14X1.5 26 (35) 41 (55) 33 (45) 33 (45) 0.6 in. (14 mm)

M16X1.5 33 (45) 52 (70) 41 (55) 41 (55) 0.6 in. (16 mm)

M18X1.5 41 (55) 66 (90) 52 (70) 52 (70) 0.7 in. (18 mm)

M20X1.5 41 (55) 92 (125) 59 (80) 74 (100) 0.8 in. (20 mm)

M22X1.5 48 (65) 100 (135) 74 (100) 92 (125) 0.9 in. (22 mm)

M27X2.0 66 (90) 133 (180) 125 (170) 100 (135) 1.0 in. (27 mm)

M33X2.0 111 (150) 229 (310) 229 (310) 155 (210) 1.3 in. (33 mm)

M42X2.0 177 (240) 332 (450) 243 (330) 266 (360) 1.7 in. (42 mm)

M48X2.0 214 (290) 398 (540) 310 (420) 398 (540) 1.9 in. (48 mm)

G1/8A 26 (35) 41 (55) 33 (45) 33 (45) 0.5 in. (13.16 mm)

G1/4A 33 (45) 59 (80) 44 (60) 44 (60) 0.7 in. (16.66 mm)

G3/8A 48 (65) 85 (115) 55 (75) 74 (100) 0.8 in. (20.96 mm)

G1/2A 66 (90) 133 (180) 125 (170) 107 (145) 1.0 in. (26.44 mm)

G3/4A 111 (150) 229 (310) 229 (310) 192 (260) 1.3 in. (33.25 mm)

G1A 177 (240) 332 (450) 243 (330) 266 (360) 1.7 in. (41.91 mm)

G1 1/4A 214 (290) 398 (540) 310 (420) 398 (540) 1.9 in. (47.80 mm)
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Maintenance — Electrical System

PRINTED IN U.S.A. 41 50940008/AP0311

Control Modules

The control modules, located behind the operator’s
seat on the right, provide switching, control logic and
diagnostic functions.

Machine Controller

The machine contro l ler  provides the fol lowing
functions:

• Glow plug control

• Starter logic

• Sends forward/reverse signal to drive controller

See “Machine Controller” on page 168 for more 
information about the machine controller.

Drive Controller

The drive controller provides computerized control of
the drive system, and provides error-reporting
functionality.

LED lights inside the cover indicate the following:

• Green steady on — Indicates power to the drive
controller

• Red/green flashing — Indicates an error in the
system 

See “Drive Controller (Plus+1 Module)” on page 172
for more information about the drive controller.

Control Module Error Codes

Malfunctioning drive function may indicate a control
module error condition.

The following describes control module error codes.
Error codes are indicated by flashing LEDs (3, Fig. 34)
located near the electrical connectors at the bottom of
the module.

The LED flash pattern for error messages starts with
four medium-length flashes, which signal the start of
the message, followed by a pause. After the pause, a
number of long flashes may occur, indicating the first
digit for the code. After another pause, a number of
short flashes occur indicating the second digit for the
code. After a final pause, the flash pattern then
repeats.

More than one error code may be displayed, one after
the other.

To illustrate, the flash pattern for error code “13” would
be: Four medium flashes (message start), pause, one
long flash (first digit of error code), pause, three short
flashes (second digit of error code), pause. The flash
pattern then repeats.

Figure 34 – Control Modules

1. Machine Controller
2. Drive Controller
3. LED Lights

1

2

3

Error Flash 
Code

Description

13 Watchdog Ready Error

15 Battery Voltage or Sensor Voltage Error

19 Pump Current Forward Error

23 Pump Current Reverse Error

27 Motor Current Error

31 Engine Speed RPM Error

35 FNR Shortcut Error

39 Inching Error

43 Driving Pedal Error

47 Mode Switch-2 Error

55 Brake Pressure Defeat Error (or Parking 
Brake Error or Brake Light Error)

59 Motor RPM and Direction Error

70 General CAN Receive Error

PREVIE
W

 - 
YOUFIX

THIS
.C

OM

Download full manual at youfixthis.com



Axles — Front Axle Removal

PRINTED IN U.S.A. 97 50940008/AP0311

STEP  11 

Position a floor jack under the axle and apply slight
upward pressure.

STEP  12 

Remove axle mounting bolts (17) on each side.

STEP  13 

Lower the floor jack and remove the axle.

17 17
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