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WARNING
CARBON MONOXIDE POISONING CAN BE DEADLY

CARBON MONOXIDE IS A COLORLESS, ODORLESS, DEADLY POISONOUS GAS, WHICH, WHEN BREATHED,
DEPRIVES THE BODY OF OXYGEN AND CAUSES SUFFOCATION. EXPOSURE TO AIR CONTAMINATED WITH
CARBON MONOXIDE PRODUCES SYMPTOMS OF HEADACHE, DIZZINESS, LOSS OF MUSCULAR CONTROL,
APPARENT DROWSINESS, OR COMA. PERMANENT BRAIN DAMAGE OR DEATH CAN RESULT FROM SEVERE
EXPOSURE.

CARBON MONOXIDE OCCURS IN THE EXHAUST FUMES OF FUEL-BURNING HEATERS AND INTERNAL-
COMBUSTION ENGINES AND BECOMES DANGEROUSLY CONCENTRATED UNDER CONDITIONS OF
INADEQUATE VENTILATION. THE FOLLOWING PRECAUTIONS MUST BE OBSERVED TO ENSURE THE SAFETY
OF PERSONNEL WHENEVER THE PERSONNEL HEATER, MAIN, OR AUXILIARY ENGINE OF ANY VEHICLE IS
OPERATED FOR MAINTENANCE PURPOSES OR TACTICAL USE:

1. DO NOT operate engine of vehicle in an enclosed area unless it is ADEQUATELY VENTILATED.

2. DO NOT idle engine for long periods without maintaining ADEQUATE VENTILATION in the
personnel compartments.

3. DO NOT drive any vehicle with inspection plates, cover plates, or engine compartment doors
removed unless necessary for maintenance purposes.

4. BE ALERT at all times during vehicle operation for exhaust odors and exposure symptoms. If either
is present, IMMEDIATELY VENTILATE personnel compartments. If symptoms persist, remove

affected personnel from vehicle and treat as follows: expose to fresh air; keep warm, DO NOT
PERMIT EXERCISE; if necessary, administer artificial respiration (see FM 21-11).

THE BEST DEFENSE AGAINST CARBON MONOXIDE POISONING IS ADEQUATE VENTILATION.

WARNING
COMPRESSED AIR

Compressed air used for cleaning purposes will not exceed 30 psi (207 kPa). Use only with effective chip guarding and
personal protective equipment (goggles/shield, gloves, etc.). Failure to do so could result in serious injury to personnel.
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WARNING

Read operating instructions and safety rules carefully in this manual. Important information is emphasized in each
respective section. Failure to do so could result in personal injury.

WARNING

SEE only: When in transport position, use auxiliary headlights instead of vehicle headlights; during operation vehicle
headlights are blocked by bucket. HMMH only: Use auxiliary headlights when using forklift with a load that blocks vehicle
headlights. Failure to do so could result in personnel injury.

WARNING

Drycleaning solvent (P-D-680) is toxic and flammable. Wear protective goggles and gloves and use only in well-
ventilated area. Avoid contact with skin, eyes, and clothes; do not breathe vapors. Do not use near open flame or
excessive heat. If you become dizzy while using drycleaning solvent, get fresh air immediately and get medical aid. If
contact with skin or clothing is made, flush with water. If contact with eyes is made, wash your eyes with water and get
medical aid immediately. Failure to follow these instructions could result in severe personal injury.

WARNING

Do not smoke or allow open flames in vicinity while checking or filling batteries. Battery generates hydrogen, a highly
explosive gas. Failure to heed warning could result in severe personal injury.

WARNING
Ether is toxic and flammable. Use only in well-ventilated areas. Avoid contact with eyes, skin, and clothes. Do not use

ether or discard ether container near open flame, sparks, or heat. Failure to follow these instructions could result in
severe personal injury. If injured, seek medical attention immediately.

WARNING

Never shift transmission into neutral when traveling downhill. Control of vehicle could be lost, resulting in serious
personal injury and/or damage to drivetrain when shifting back into gear.
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WARNING
Before operating front loader/backhoe in area where your visibility is reduced (next to a building, etc.), install guard rail
and warning signs to keep other personnel away from your machine. Failure to do so could result in personnel injury.

WARNING
Before operating digging implements, visually check digging site for utilities (gas lines, power lines, water mains, etc.).
Failure to do so could result in personnel injury.

WARNING
Never work on front loader while boom arms are raised or while anyone is near equipment controls. To do so could
cause personnel injury.

WARNING
Never mount or dismount rear of vehicle with HI/LO engine RPM switch in HI position. To do so could cause personal
injury.

WARNING
Keep clear of digging area to avoid being crushed by swinging boom. Operate backhoe from operator's seat only. Any
other method could result in severe injury to operator or bystanders.

WARNING
Do not dig around or under stabilizers. Reposition stabilizers to permit digging when necessary to avoid undermining that
could cause vehicle to fall into excavation, resulting in serious personal
injury.

WARNING

Always lower front loader to ground surface when operating backhoe to increase stability. Failure to do so could result in
personal injury.

WARNING

When operating backhoe on side of hill, dump earth from excavation on highest side of excavation to prevent vehicle
from overturning. Failure to do so could result in serious personal injury.



TM 5-2420-224-10

WARNING

Do not allow personnel to perform maintenance on front loader or backhoe with buckets loaded and raised. Personnel
outside vehicle must stand clear of implements whenever operator is near controls of either backhoe or front loader.
Failure to do so could result in personal injury.

WARNING

Lower load to ground if one of the stabilizers is raised above ground or there is any indication that stability of vehicle is
reduced. Failure to do so could result in serious personal injury.

WARNING

Never carry load greater than rated capacity 4,000 Ib. (2216 kg) of vehicle/forklift combination. To do so could cause
personal injury.

WARNING

Rotate load slowly in elevated positions. Rotating too fast will cause vehicle instability and possible loss of load and
injury to personnel.

WARNING

Never leave vehicle unattended without lowering load, setting hand brake, and stopping engine. To do so could result in
personal injury.

WARNING

Do not turn on incline. Always back down ramps or inclines when possible. Driving forward with load, down ramp or
down incline, will reduce vehicle stability and cause possible injury to personnel.

WARNING

At work site, park vehicle with grade. When cross-grade parking is necessary, restrict load to compensate for increased
tipping risk. Failure to do so could result in severe personal injury.

WARNING

Perform all stowage procedures using driver's side controls to prevent possible personal injury.
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WARNING

Pavement breaker weighs 72 Ib. (32.7 kg) and rock drill weighs 48 Ib. (21.8 kg). Get assistance if needed to remove
tools from tool box. Failure to do so could result in personal injury.

WARNING

Do not touch bar or chain on chain saw. To do so could cause personal injury.

WARNING

Make sure hydraulic power source is off before removing or installing tool hoses to hose reel hoses. Failure to do so
could result in personal injury from accidental activation of tool.

WARNING

Do not activate hydraulic tool circuit when hydraulic tools are disconnected from hose reel fittings. To do so will cause
excessive oil temperature resulting in damage to pump and possible personal injury.

WARNING
Never inspect or clean hydraulic tool with operating pressure at tool. Accidental engagement of tool can cause personal
injury.

WARNING

Always wear hearing protection, safety glasses or goggles, and steel toe shoes or metal shoe caps when operating
hydraulic tool. Failure to do so could result in personal injury.

WARNING

Do not operate chain saw that is damaged, improperly adjusted, or not completely and securely assembled. Make sure
chain stops when trigger is released. Failure to do so could result in personal injury.

WARNING

Use extreme caution when cutting small brush and saplings with chain saw. Slender material may catch chain, whipping
chain toward operator or pulling operator off balance resulting in personal injury.
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WARNING
Guard against kickback from chain saw. Kickback is upward motion of bar that occurs when chain at nose of bar
contacts object. Kickback can lead to dangerous loss of control of chain saw resulting in personal injury.

WARNING
When operating impact wrench, always use sockets and accessories designed for impact-type applications. Do not use
standard sockets or accessories; they can crack or fracture during operation and cause personal injury.

WARNING
Starter fuel is highly flammable. Do not expose to high temperatures. Store refill bottles in cool place, especially during
summer months. Failure to do so could result in serious personal injury.

WARNING
When engine is hot, remove reservoir cap slowly to relieve pressure. Wear gloves and protective clothing. Failure to do
so could result in personal injury.

WARNING
Never rotate crane too fast with load. Cranes are equipped with overload protection system. In overload condition, no
function will operate that will result in increase in operating radius. However, same' function may be operated in opposite
direction if it results in decrease in load. Overload protection system is not sensitive to carrier vehicle stability and is not
substitute for good judgment. Always refer to capacity chart before attempting to lift load. Failure to do so could result in
serious personal injury.

WARNING
Maintain clearance of at least 10 ft (3.04 m) between any part of crane, loadline or load, and any electrical line. Death or
serious injury will result from contact or inadequate clearance.

WARNING

Never leave operator's station with load suspended in air. To do so could cause serious personnel injury.
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WARNING

Wheel assembly weighs 170 Ib. (77.18 kg). Use a hoisting device or at least two personnel to lift wheel assembly to
prevent personal injury.

WARNING

When jacking up vehicle, make sure parking brake is set and that wheels not being lifted are blocked. Failure to do so
could result in serious injury to personnel.

WARNING

Never sharpen, replace, or adjust chain with operating pressure on tool. To do so could result in personal injury.

WARNING

Chain cutters are sharp. Wear protective gloves when sharpening chain. Failure to do so could result in personal injury.

WARNING

When performing parking brake test, make sure there are no obstacles or personnel in front of vehicle to prevent
personnel injury.

WARNING

Before starting engine and operating vehicle, be thoroughly familiar with information in this manual. Review all
WARNINGS and safety precautions. Failure to do so could result in personal injury.

WARNING

Clear all personnel from area around vehicle. Do not allow unauthorized personnel on vehicle. Failure to do so could
result in personnel injury.

g/(h Blank)
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HOW TO USE THIS MANUAL

This single volume manual is divided into chapters, sections, and paragraphs. For a specific chapter, section, or
paragraph, refer to the Table of Contents (page i).

The Table of Contents lists the title of each chapter and section and the page number where each can be found. The
Table of Contents also lists the Appendices and Index for this manual.

Chapter 1 introduces and describes the Small Emplacement Excavator (SEE) and the High Mobility Material Handler
(HMMH). It also provides General Information, Equipment Description, and Technical Principles of Operation.

Chapter 2 provides Operating Instructions for the SEE/HMMH in the following sections:
Description and Use of Operator's Controls and Indicators
Preventive Maintenance Checks and Services (PMCS)
Operation Under Usual Conditions
Operation Under Unusual Conditions
Chapter 3 provides Maintenance Instructions for the SEE/HMMH in the following sections:
Lubrication Instructions
Troubleshooting
Maintenance Procedures

A feature of the Troubleshooting Section is the Symptom Index. This index provides an easy way to find the
troubleshooting procedure needed by looking up the symptom.

Appendices are located at the back of this manual to provide information on equipment, tools, and supplies needed to
keep the SEE/HMMH fully operational.

Before operating any part of the SEE/HMMH, always do the following:
Read and follow all WARNINGS inside the front cover.
Read the Equipment Description and Technical Principles of Operation located in Chapter 1.

Read completely through the Operating Instructions to familiarize yourself with the equipment before using it.
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Small Emplacement Excavator (SEE)

iv
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High Mobility Material Handler (HMMH)

v/(vi Blank)
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Section I. GENERAL INFORMATION

WARNING
Read operating instructions and safety rules carefully in this manual. Important information is
emphasized in each respective section. Failure to do so could result in personal injury.

CAUTION
To ensure long service life and reliable operation of engine and drivetrain in a new
vehicle, do not operate at full load during first 50 hours [621 miles (1000 km)]. After this
period, increase slowly to full speed of tractor. Failure to do so could result in equipment
damage.

1-1. SCOPE

a. Type of Manual. This manual is designed to help you operate and maintain both the Small Emplacement
Excavator (SEE) and the High Mobility Material Handler (HMMH).

contains general information, description, and data on the SEE/HMMH.

[Chapter 2 Hepicts and describes the controls and indicators, Preventive Maintenance
Checks and Services (PMCS), and operation of the SEE/HMMH.

Chapter 3icontains lubrication instructions, troubleshooting, and maintenance procedures.

[Appendices A lthrough[D]list references, Components of End Item (COEI), Basic Issue Items (Bll), Additional
Authorization List (AAL), and Expendable Supplies and Materials List.

11
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b. Model Numbers and Equipment Names.

(1) Model No. FLU10144 Tractor, Wheeled, 4 x 4 DED Small Emplacement Excavator (SEE) with
attachments, NSN 2420-01-160-2754.

(2) Model No. FLU10344 Tractor, Wheeled, 4 x 4 DED High Mobility Material Handler (HMMH) with
attachments, NSN 2420-01-205-8636.

C. Purpose of Equipment.

(1) The SEE is used for excavating, loading, lifting, and grading on various types of terrain with its
front loader and backhoe. The vehicle is equipped with a chain saw, pavement breaker, and
hammer drill. It is capable of rapid deployment for constructing protective positions.

(2) The HMMH is equipped with a forklift and crane for material handling. The vehicle is equipped
with an impact wrench to assist in maintenance of other equipment and is capable of rapid
deployment.

d. Measurements and Dimensions. The equipment described herein is both metric and standard and requires both
metric and standard tools. Instructions are provided in both units of measure.

1-2. MAINTENANCE FORMS AND RECORDS

Every mission begins and ends with paperwork. There isn't much of it, but you have to keep it up. The forms and
records you will fill out have several uses. They are a permanent record of the services, repairs, and modifications made
on your vehicle. They are reports to unit maintenance and your commander; and they are a checklist for you when you
want to know what was wrong with the vehicle after its last use, and whether those faults have been repaired.
Department of the Army forms and procedures used for equipment maintenance will be those prescribed by DA Pam
738-750, The Army Maintenance Management System (TAMMS).

1-3.. HAND RECEIPT (-HR) MANUAL

This manual has a companion document with a TM number followed by "-HR". The TM 5-2420-224-10-HR consists of
pre-printed hand receipts (DA Form 2062) that list end item related equipment (i.e., COEI, BIl, and AAL) you must
account for. As an aid to property accountability, additional -HR manuals may be requisitioned from the following source
in accordance with procedures in Chapter 12, AR 25-30:

The U.S. Army Adjutant General Publications Center

ATTN: AGLD-QRA
St. Louis, MO 63114

1-2
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1-4. REPORTING EQUIPMENT IMPROVEMENT RECOMMENDATIONS (EIRS)

If your vehicle needs improvement, let us know. Send us an EIR. You, the user, are the only one who can tell us what
you don't like about your equipment. Let us know why you don't like the design or performance. Put it on an SF 368
(QDR) and mail it to us at:

Commander

U.S. Army Tank-Automotive Command
ATTN: AMSTA-QRT

Warren, M|l 48397-5000

We'll send you a reply.

1-5. WARRANTY INFORMATION
The vehicles are warranted by Freightliner Corporation in accordance with TB 5-2420-224-14. Warranty starts on the
date found in block 23, DA Form 2408-9 in the logbook. Report all defects in material or workmanship to your

supervisor, who will take appropriate action through your unit maintenance shop.

1-6. NOMENCLATURE CROSS-REFERENCE LIST

Common Name .........ccccevvvvvvnnnnnnnnns Official Nomenclature

Engine coolant..........ccccoooeiiiiiinninnnn. Antifreeze, ethylene-glycol mixture
Cold start system ..........cccevvvvunnennn. Ether quick-start system
Gladhand.........ccccooviiiiiiiiiiii, Quick-disconnect coupling
Suspension lockout system............. Suspension lockout system

1-7. LIST OF ABBREVIATIONS

Abbreviation Definition
A AL e et e e et e e e e earaaaaas Additional Authorization List
1| PSSP Basic Issue ltems
e e e e oot et e e e e et e bbb a e e e e e etrba s Centigrade or Celsius
(o3 1 1 USRS centimeter
{10 ] = PP Components of End Item
TSP Fahrenheit
F O P S et aaaaae Falling Objects Protective Structure
o [P PTPRTTPRR kilogram
0 £ PRSPPI kilometer
0 17 o TSP kilometers per hour
= TSP PTUPTRR kilopascal
QL PSSP PPPPTTT kilowatt
RSP UPRTTTR liter

1-3
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1 PP meter
Y| PRSPPI Multiple Purpose Tires
N L O TP PPR TP Newton meter
PMCS Preventive Maintenance Checks and Services
P T O Power Take-Off
L0 ] B TP UPUPPPPPTR Quality Deficiency Report
ROPS L Roll-Over Protective Structure

Section Il. EQUIPMENT DESCRIPTION
1-8. EQUIPMENT CHARACTERISTICS, CAPABILITIES, AND FEATURES
a. Characteristics.

Low center of gravity for stability

Capable of convoy speed

Small turning radius

High ground clearance under axles and frame
Rapid deployment

Multiple attachment versatility

b. Capabilities and Features.

Broader range of angles of approach and departure

Four-wheel drive and differential locks on both axles can be engaged and disengaged while moving
High mounted air intake and vertical exhaust

Power assisted disc brakes on all four wheels

Power steering

All steel cab

Roll-Over Protective Structure (ROPS)

Falling Objects Protective Structure (FOPS)

Trailer towing equipment with electrical trailer connection

Backhoe or crane and hydraulic tools can be operated simultaneously

1-4
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1-9. LOCATION AND DESCRIPTION OF MAJOR COMPONENTS

ROLL-OVER PROTECTIVE STRUCTURE (ROPS) (1). Protects cab if vehicle roll-over occurs.
STOWAGE (2). Hydraulic tools and equipment.

HYDRAULIC SYSTEM (3). Belt driven front system and Power Take-Off (PTO) driven rear system, rated to power
heavy implements and tools.

UTILITY PLATFORM (4). Solid base, access backhoe operations.

BASIC ISSUE ITEMS (BIl) TOOLS (5). Stored behind cab in hydraulic accessory box.
VERTICAL EXHAUST (6). Mounted behind cab.

TRAILER TOWING EQUIPMENT (7). Tow pintle with air brake and electrical connections.
FOUR-WHEEL DRIVE (8). Four-wheel drive with differential lock, front and rear axles.
CHASSIS FRAME (9). Flexible, ladder-type, high-strength steel.

FRONT LOADER (10). Used for excavating and filling excavations.

BACKHOE (11). Digs excavations and trenches.

1-5
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MULTIPLE PURPOSE TIRES (MPT) (12). Low-pressure high-traction radial ply with mounted spare.
SUSPENSION (13). Coil springs, shock absorbers, and suspension lockout cylinders on the HMMH.
POWER TAKE-OFF (PTO) (14). Supplies power to the rear hydraulic pump.

ENGINE (15). Four-stroke, six-cylinder diesel.

TRANSMISSION (16). Fully synchronized 16 forward, 8 reverse, and pneumatic preselect shift mechanism.
CAB (17). Two-person, all steel construction.

HIGH MOUNTED AIR INTAKE (18). Mounted on left front corner of cab.

FALLING OBJECTS PROTECTIVE STRUCTURE (FOPS) (19). Protects cab from falling objects.
HYDRAULIC TOOL COUPLINGS (20). Quick-disconnect type.

LEFT PLATFORM CONTROL PANEL (21). One-person operation.

FORKLIFT (22). Loads and unloads palletized material.

CRANE (23). Lifts material for maintenance and supply operations.

FIRE EXTINGUISHER (24). Mounted between seats.

1-6
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1-10. EQUIPMENT DIFFERENCES

HMMH Tractor SEE Tractor
Suspension lockout system Front loader

Forklift Backhoe

Crane Chain saw

Impact wrench Hammer drill

Pavement breaker

1-11. EQUIPMENT DATA

DIMENSIONS
SEE
O] = 1| B T o To |1 o PO 250 in. (6.35 m)
OVErall HEIGNT ... ettt e e e 102 in. (2.60 m)
OVEIAll WILLN et e e ettt e e e e e e e ettt e e e aaaeeees 96 in. (2.44 m)
B 1= 1o PP SRR 64 in. (1.63 m)
WWNEEI BASE ... ittt e bbb a e e e e eaaaaas 93.7in. (2.39 m)
TUINING CIrCIE DIAMELET ... .ttt e et e e et e e e e e e eabeaanns 35.8 ft (11.7 m)
HMMH
OVEIAI LENGLN ..t ettt e e e e et e e e e e e e e abba e e e aaaeeaes 211in. (5.36 m)
OVeErall HEIGNL ... et e e e et et aaaaaeees 98.5in. (2.50 m)
OVErall WIALN e e ettt e et et ettt e e e e e e e e e bbb e e e e aaaeeees 94 in. (2.38 m)
1= 1o TP TSP 64 in. (1.63 m)
WNEEI BASE . ..ttt a e e e e e aaaaa 93.7in. (2.39 m)
TUrNiNG CirCle DIAMELET ...ttt e e e e e ettt e e e e e e eeeaaanns 35.8 ft (11.7 m)
VEHICLE SPECIFICATIONS
Angle of ApProach (HMMH) ... e et e e e et a e e e eeneaanas 30 degrees
Angle of Departure (HMMH) ... et e e et e e e e e eea b reaaaaeeees 36 degrees
Angle of APProach (SEE) ... e aaee 40 degrees
Angle of Departure (SEE) ... ..o e aeeeraaaa 32 degrees
Maximum Highway Speed (SEE/HMMH) ... 50 mph (80 km/h)
Cross Country
Traverse Up/DOWN INCHNES ......oouuiiiieeii et e e e e eeaeaanas 60 percent
TraAVErSE SIAE SIOPES ...eteiii ittt ettt et e e e e e et e bbb e e e e e e e e eabbaa e aeas 30 percent
(o] 0o [ To [ BT o] 1 o HEU ORI 30in. (0.76 m)
GrOUNG ClEAIAINCE ...ttt e e e et ettt e et e e e e e et bbb e e e e e e e e eebbba e e e e aaeeennbannns 17 in. (0.43 m)
ENGINE
IMIOTEI e OM 352
[ L= T TSR Four-stroke diesel, direct injection
L0311 o [=T = USSP Six, vertical in-line
[T o] ¢SO 3.82in. (97 mm)
Y1 (0] = T USSP 5.04in. (128 mm)
DISPIACEMENT .. .. et e e et e et aaaaeae 346 cu in. (5675 cu cm)
L070] 10 o] (=515 (o] g T 2 ¥= 11 o TSP 17:1
POWET OULPUL .ottt e e e e e ettt b s e e e e e e e ee bbb e e e e e e e eenbaaanns 110 hp (81 kW/1 min)
NOmMINal ENGINE SPEEA ... ..t e et ettt e e e e e e e e ettt e e e e e e e e e abbaa e aaas 2800 rpm
MAXIMUM TOFQUE ..ttt e ettt ettt e e ettt e e e e e et et bbb e e e e e e e e eetbba e e e e e aeeeebbaan e aaeas 234 Ib.-ft (318 Nem)
LOW 1018 SPEEM ... ettt e e e e e e ettt e e e e e e e ettt e e e e e e eenaaaaas 700-750 rpm
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FaT=Tod o] @ o [T TSP TUPPUPPRIN 1-5-3-6-2-4
(O7e o] F-T o1 B =T o g 01T 2o (U TSP 203°F (95°C)
Minimum Oil Pressure at 1dl@........ .ot aaeeeees 9 psi (62 kPa)
NOIMAI Ol PrESSUIE ...ttt e e e e e e e et aaeaaaeeees 29-73 psi (199-503 kPa)
WHEELS AND TIRES
RIS 174 T TP P PP PTTTTTP 12.5R20 X LPR 12
RIM Sz e ettt e oot et e e e e s e bbb e e e e e e e s n bbb e e e e e e e e aae 11.00 - 20
FRONT END LOADER (SEE)
BUCKET WAL ... et e et e e e e e n b 81.5in. (2.07 m)
()1 =TT | o PSPPSRI 98in. (2.5 m)
BIEaAKOUL FOICE ...ttt ettt e e e e e e e et e e e e e e e eeabba e e e as 6,000 Ib. (2722 kg)
[ OF= T o= Tod | PO 3,300 Ib. (1497 kg)
BUCKET CABPACITY ....eeeetttiei ettt ettt e ettt bbb s e e e e e e et abbb e e e e e e e eenbbna e eaaas 0.75cuyd (573 1)
BACKHOE (SEE)
BUCKET CABPACILY ...eeeiieiii ettt e e e et ettt b s e e e e e e e e ebbaa s e e e e aaeeesbbaa e e aaaaaeenes 7 cu ft (1981 1)
DIgging DEPLN .. ettt a e e ettt e e aaaaae 14 ft (4.26 m)
(D] To o [T To [ 2= To | 1U -SSP 17 ft 8 in. (5.39 m)
(o= To [ aTo I o (=TT | o | PSPPI 11 ft (3.35 m)
Y T 0 AN PP URTTTP 180 degrees
(D] To o |1 o [ o] (o = TP 10,000 Ib. (4536 kg)
FORKLIFT (HMMH)
Lift CAPACILY.....eeeiieeeiiiiee e 4,000 Ib. (1818 kg) @ 24 in. (61 cm) load center
[ =TT | o L TSP 106 in. (269 cm)
MaASE ROTALION. ...t 15 degrees CW, 15 degrees CCW
IMAST T ettt e e e e et e e e aaeeaes 8 degrees forward, 10 degrees back
CRANE (HMMH)
Lift CAPACITY ..eeivieeiiieeectie ettt ettt et e et e e eabe e etee e ebaa e 6,000 Ib. (2727 kg) @ 8 ft (2.4 m) reach
() L 1= T | o PSSP 26 ft 7in. (8.1 m)
MaXimMUM REACK ... et e e e e 19ft2in. (5.8 m)
(0] = L1 o] o TSP 350 degrees

HYDRAULIC TOOLS
Chain Saw (SEE)

POWET OULPUL .ot e ettt e e oo e et e et bbb e s e e e e e e eeebbb e e e e aaeeeesbbaa e e aaaaaaenes 8 hp (5.9 kW)

L1 | TSP .15in. (38.1 mm)

LVAT A= [ | o TSP 3.2 kg)

Hammer Drill (SEE)

[ To] ¢SO TSUPPPPIIN 2 in. diameter (50.8 mm)

[T 1 [T 30in. (76.2 cm)

LVAT =T (o | o | TSP 48 Ib. (20.1 kg)
Pavement Breaker (SEE)

(O 1111 011 | TP UUPPPPPTTTT 1,400 blows/min @ 82 Ib.-ft (111 Nem.) approx

LTAT =T (o | L ST PPUUPPPPPPT 72 1b. (31.7 kg)
Impact Wrench (HMMH)

[ 41V OO 3/4in. (19 mm)

0] o |8 = TSP TPRUPPRIIN 350 Ib.-ft (474.6 Nem)

LVAT =TT | o | TR RUUPPPRPIN 14 1b. (6.4 kg)
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CAPACITIES
1= I - U G PP SRR 30 gal (114 1)
Engine with Oil Filter
1Y = Vd 1 U o o PSPPI 11.6qt (11 1)
Y 1T 10 0T o R PSSP 8.4qt(81)
O 1B 1 (= T PP UU TR PUPPPPPPN 1.05qt (1.01)
=g To g [c e o] F-To| MR o] - | PP RSUPPPPPIN 24 qt (23 1)
Antifreeze ProteCtion 10 -13°F (-25°C) ..ottt ettt aas aaaeaaaeaet s 9.76 qt (9.25 1)
Antifreeze ProteCtion t0 -40°F (40°%C) ...ttt ettt a e e e aae —aaaaaaeeaaraaa 12 qt (11.7 1)
ANLICOITOSION PrOTECTION ....veiiie ittt e e e et e et e e e e e e e esbbaa e eaas 8.5 fluid 0z (0.25 1)
I = 10T 1S3 o] o TR 70t (6.6 1)
Axles
DIffer@ntial HOUSING ......cooeiiiiii ettt e et ettt e e e e e e e e et bbb e e e e e e e eeebbaa e aeas 24 qt(2.251)
HUD REAUCTION DIV, ettt e e e e ettt teeatbb e e e e e e eeeneannns 8.5 fluid 0z (0.25 1)
DIffErENTIAl LOCK. ... .o ieeeiieeieiee et e ettt e e e e e e e 0.034 fluid oz (0.001 1)
L1111 (ol gl S T=2S=T AV o | SRRSO 0.2, qt (0.18 1)
BIaKe RESEIVOII ... ittt oo et e ettt oo e e e e e e et bbb e e e e e e e e e tbbb e e aaaaaees 1aaeaas 0.8qt(0.751)
SEEEIING RESEIVOIL ...ttt ettt e e e et et ettt oo oo e e e ettt bba oo e e e e e e eeabba e e eaeeeeesbbann e aaaaaaenns 3qgt(2.81)
CompPressed Al ANTIFIEEZE ......uue e ettt e e e et et e e e e e e e abba e as 0.2 qt (0.19 1)
Front HydrauliC RESEIVOIT ... .ottt e e e e e e e e bbb a e e e e e e eneeaanns 44 gt (41.6 1)
Rear HYdrauliC RESEIVOIN. ... ..ot e ettt e bt e e e e e e e e e bbb a e e e e e e enbeaanns 84 qt (79.4 1)
Front SUSPENSION LOCKOUL SYSEEIM ...ttt e e ettt e e e e e e e ettt e e e e e e e eabbba e eaas 1qt(0.941)
WINASQIEIA WASKNET ...ttt e e et e et e e e e e e e ettt e e e e e e e eeenenanas 25qt(2.41)
Tire Pressure (all tires, all MISSIONS) .....uuuuiiiiiiieii ettt e e 40 psi (2.7 bar)

Section Ill. TECHNICAL PRINCIPLES OF OPERATION

1-12. CONTROLS AND INDICATORS

Refer tolparagraph 2-1 for details on controls and indicators, which includes the principles of operation.

1-9/(1-10 Blank)
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CHAPTER 2
OPERATING INSTRUCTIONS
Para Page
Description and Use of Operator's Controls and INGICAtOrS ..............ccccoeveveereeeesesrnnn. 2-2
INSETUMENT PANEI ......evieeeee ettt ettt et et e e e et e s et e st e e et e e eteeteeneeesaereaeas [2-1] [2-2]
INSEIUMENTE CIUSIET vt ee et e e e e et et et e e e e e e e s e e e e e e e s e s e e e s e e e s es e e e e eeseeeeen 2-1a
INdIiCator LAMPS QN0 GAGES ..ccevrruniieeiiieiitiii e e e e ettt e e e e e e ettt e e e e e e e eatbba e aaeaaaeeesbbaaaaaaaaeeaes 2-1b 2-3
Y (o 1 PP 2-1c 2-4
DIVEI'S CONMIOIS  .uiiiiiiiiii ettt ettt e e e e e et e e e e e bt e e e s et b e e e e s bt ee e e e sabaeeessabbeeeesanees
Steering ColumN CONEIOIS ... .o et e e e e e et e e e e e e eebaaa e aas 2-2a 2-9
FOOt OPErAted CONIIOIS ........evieeieeeeeeieeeeeteeeeeeete et et s et e e ete et e e et e e e te et e s sesseeesste s etestessaeeseeteaeeeeaeen s [2-2b]
TrANSMISSION CONIOIS ... ettt e e e et e e e et e e e et e e e e e e e eean s
Front Loader Control LEVErS (SEE)  .....eiiiiiieeie oottt ettt e et e enae e eaee s 2-2d
Forklift Control Levers (HMMH) ...t e e e e e 2-2¢ 2-11
TREOLHIE LEVET .o e ettt ettt e et et e et et et e et e et e et e et e et et et et e e et et e e et et eeeeeeeeeneens
Parking BraKe LEVET .....cccciiiiiiiiie ettt e ettt e e e e e e s ettt e e e e e e s e ettt e e e e e e e s s ssnbbbreeeaeeesaanes 2-20 12-12|
Four-Wheel Drive and Differential LOCK ............cccues cveiuieiieeie et e ettt ee et eveeeee e eveea 2-12
TrAIEr SUPPIY VAIVE. .....cveceeeeeeeeeee ettt ettt ettt e e e e et e e e e eneene e e aneaneans 2-2i [2-13
MASEEE DISCONNMECE SWILCH ... eee et e et ee ettt et et ettt ee e e e et et e et e e et et e et eee et eneeeeeeeeees [2-13]
OPEIALON'S CONIOIS .....viivieieeeeieiteeteees ceeeeeeteeee et et e et et e et et e et et e e et et et e e e s et et e s et e e e e eneaseeneeneeneans 2-13
Heating and Ventilation SYSLEM ..ot e e e e enaaaaas 2-3a 2-13
Driver/Operator DOME LGNt .........c.couiiviieeeeeeeeeeeeeee e eee et eee et e e e e e e e e eeeeeneas g [2-14]
Suspension Lockout Cylinder Activation Switch and Light (HMMH) ..., 2-3c 2-15
0T o) 23U - [2-15]
SBALS ettt ettt ettt ettt ettt ettt ettt et ettt e et e et ee e [2-16]
o LoTUT 1 T=1 1= GRS [ 2-3f | [2-16
ENQGINE Ol DIPSHCK ...evveitieitii ettt ettt ettt e e e et e et e et e e ete e steeenaeeteeereeenaeenaeeaaeea 2-3g] 2-17
HYAraulic TANK GAGES ......veiiiiiiiiei ettt ettt e e et e e et e e e s s tb e e e s et be e e e sbbaeeesabbaeeesaataeeas [ 2-3h] [2-18
Compressed Air SYStem ANLFIEEZE UNIt ..........c.ceieveeeeeeeeeeeeeee et ee e en e, 2-3i [2-19
Backhoe/Crane Travel LOCK REIEASE LEVET ..........c.ceoveeeeieieeieeeeee e eaen s | 2-3j! [2-19)
Left Platform Control PANEl...........ooo e e e e e 2-3k 2-20
BaCKNOE CONMIOIS (SEE) .....eviieieeeeeeeeee ettt ettt ettt st e et se e teste e eeesaesnaeesanee e 2-3| %
Crane ControlS (HMMH)......... ettt e e e e e e et e e e e e e eeebaa e s 2-3m 2-22
L VCe L= O LTo e Yo ) - TP 2-3n %
Preventive Maintenance Checks and Services (PMCS) ......ccoovoveveeeeeeeeeeeeeeeeeeens 2-24
GEINETAL. ...ttt ettt ettt ettt ettt ettt ettt e et e e et et et et e e en s [2-4 [2-24
Operator/Crew Preventive Maintenance Checks and Services (PMCS) . .....cooooiiiiiiiiiiiiiiiinnnnnn. [2-5 2-24
[Section I11] Operation Under Usual CONGItIONS .............cccviviveriieeeieeeeeeeeeeeeeees s eeses e e seeeeenes [2-71
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OPETAtNG PrOCEAUIES ........ooviieieeieieeies et ceteeeeee et eee et e et e e s et e e et e e e es et et etesaeesseeeeenesteeeetesaane e
[Section IV |Operation Under Unusual CONAItIONS ..........cc.c. cveeueeieiieaeeieeeeee e e ete e eve e 2-138
Operation iN UNUSUAI WEALNET ...........ccuiiiieciee ettt ettt ete e e enaeeeaeeeaeeaneas | 2-8 2-138
OPEration iN DUSE OF SANM .......eoveeeieieeeeeeee ettt et e e e e e e ese e e eseeteeseeseensaneeneanes 2-140
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Section |. DESCRIPTION AND USE OF OPERATOR'S CONTROLS
AND INDICATORS

Do not attempt to operate the SEE/HMMH until becoming familiar with the location and use of all controls and indicators.
The following pages describe the controls and indicators in use.

2-1. INSTRUMENT PANEL

a. Instrument Cluster.

Lbs./sq. inch
voo

WATER °F
(1) Brake System Warning Light (1). Indicates brake system air pressure is low.
(2) Dual Brake Gage (2). Indicates amount of pressure for dual-line trailer brake system. The white needle indicates
reservoir pressure and the red needle indicates brake pressure applied.
3) Coolant Temperature Gage (3). Indicates engine coolant temperature.
(4) Charge Indicator Light (4). Indicates insufficient charge to battery.
(5) Fuel Gage (5). Indicates amount of fuel in tank.
(6) High-Beam Indicator Lamp (6). Indicates headlights are on high beam.
(7) Oil Pressure Indicator (7). Indicates oil pressure during operation.
(8) Turn Signal Indicator Lights (8 and 9). Indicate operation and direction of turn signal system.



b.

1)
(2)
3)

(4)
()
(6)
(7)
(8)

(9)

TM 5-2420-224-10

Indicator Lamps and Gages.

Power Take-Off (PTO) (1). Lights when PTO is engaged.

Differential Lock Indicator Lamp (2). Lights when differentials are locked.

Brake Indicator Lamp (3). Lights when brake fluid in either of the two reservoirs is low and/or parking brake is
applied and/or front brake pads are worn.

Air Cleaner Indicator Lamp (4). Lights when air flow from air cleaner becomes restricted and requires service.
Intermediate Speeds Indicator Lamp (5). Lights when intermediate speed valve is in low range position.
Speedometer (6). Indicates vehicle speed in miles per hour with a rotary counter for miles driven.
Tachometer (7). Indicates engine speed in revolutions per minute.

Voltmeter (8). Indicates charging of batteries and whether or not charging system is operating at the correct
voltage.

Inclinometer (9). Indicates limits for operating on a 30 percent slope/incline.
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c. Switches.

1)
(2)

3)

(4)

()

(6)

PRESS TO TESY

Starter Switch (1). Press to engage starter solenoid to start engine.
Windshield Wiper/Washer Switch (2). Switch is OFF when fully depressed.
(& Pull switch to first step to activate wipers.
(b)  Pull switch to second step to activate delay/intermittent operation.
(c)  Turn switch clockwise to activate washer.
Ignition Switch (3). Must be switched with key only.
(a) OFF position: no power is supplied to vehicle electrical system.
(b) AUX position: power is supplied to accessories.
(c) ON position: power is supplied to accessories and start system.
Test (buzzer) Switch (4). Tests backhoe/crane operator warning horn for proper operation. Press switch button
and hold for 6-10 seconds to activate. Time delay requires switch to be held down with NATO light switch in first

clockwise position from OFF. Engine must be running with the alternator charging.

Cold Start Switch (5). Injects a metered amount of ether into the engine to aid in cold weather starting. (Refer to
for operation.)

Turn Signal Switch (6). Turn switch to right to activate right turn signal and left to activate left turn signal.
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(LART,
) €y

Q0 O

Vehicular Light Switch (7). Five-position switch. Mechanical lock lever must be held in UNLOCK position (up)
and tractor master disconnect switch must be ON before moving the vehicular light switch lever to any position.

(@)

(b)
()
(d)
(€)

BO DRIVE position. Blackout taillights and blackout drive light lit. Blackout stop light will light when
brakes are applied.

BO MARKER position. Blackout tail lamps lit. Stop lamp will light when brakes are applied.
OFF position. All lights off. Auxiliary switches disabled.

STOP LIGHT position. Service brake lights will light when brake is applied.

SER DRIVE position. Service taillight lit. Brake lights will light when brakes are applied. Front

headlights lit. Front and rear service lights will light when front and rear service light switches are
activated.
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WIPEL

999 !

Washes ON

UNLOCK

PANEL

BRT
oM
\Pi—/

WINDSHI
NEATEESLD

0 O

Auxiliary Switch (8). Four-position switch. Vehicular light switch (7) must be in any position but OFF to activate
auxiliary switch.

(8) PANEL BRT position. Instrument panel lamps brightly lit.
(b) DIM position. Instrument panel lamps dimly lit.
(c) OFF position. Instrument panel lamps off. Service or blackout tail lamps off.

(d) PARK position. Instrument panel lamps dimly lit. Service tail lamps lit (vehicular light switch in SER DRIVE
position). Blackout tail lamps lit (vehicular light switch in BO DRIVE position or BO MARKER position).

Mechanical Switch (9). Spring loaded, two-position switch.
(a) LOCK position (down). Prevents movement of vehicular light switch (7).

(b) UNLOCK position (up). Enables movement of vehicular light switch (7). Hold lever in UNLOCK position and
move vehicular light switch to desired position.
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(20) Auxiliary Headlight Switch (10). Two-position switch. Vehicular light switch must be on to operate auxiliary
headlight switch. Position auxiliary headlight switch (10) up to operate auxiliary lights; down to operate service
lights.

CAUTION
Do not catch hood on brake fluid reservoir and windshield washer reservoir when
removing hood with front loader installed. To do so could result in equipment damage.

(a) Remove key from left-hand door box (11) to open hood (12).
(b) To remove engine hood (12), unlock at bottom (13) and at upper bore (14).
Lift hood slightly from below and release safety latch on left side by reaching inside bottom-left corner.

(c) Remove engine hood (12).

WARNING
SEE only: When in transport position, use auxiliary headlights instead of vehicle
headlights; during operation vehicle headlights are blocked by bucket. HMMH only: Use
auxiliary headlights when using forklift with a load that blocks vehicle headlights. Failure
to do so could result in personnel injury.

(d) Open hood (12) to gain access to the auxiliary headlight switch.
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UNLOCK

PANEL
BRT

o /

WINDSHIE
HEA'I’ERSLD

CAUTION
Remove heavy layers of ice and snow from windshield before use. Heat both sides of
windshield at same time to avoid thermal stress, which could cause windshield to crack.
Switch off windshield defroster as soon as defrosted to avoid extra drain on batteries.
Failure to do so could result in equipment damage.

(112) Windshield Defroster Switches: Left Side (15), Right Side (16). Pull both switches simultaneously to activate
defrosters. If right side is not used, switch right side off after defrosted or after approximately 1 minute.

(12) Hazard Warning Flasher Indicator and Switch (17). With vehicular light switch (7) unlocked and turned to SER
DRIVE, press switch (17) to activate hazard warning lights. Switch will light and flash with hazard lights.
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-

(1) Steering Wheel (1). Turn steering wheel clockwise to turn vehicle right and counterclockwise to turn vehicle
left.

2-2. DRIVER'S CONTROLS

a. Steering Column Controls.

P
R wrey

90O

(2) Horn and Low Beam/High Beam Switch (2). Located on left side of steering wheel. Press end of switch in
toward steering column to activate horn. Press lever toward instrument panel for high-beam headlights and
pull back for low-beam headlights.

(3) Trailer Brake Valve Lever (3). Move lever clockwise as required to activate the trailer brake valve. Use
when traveling downhill if using only vehicle engine speed for braking. The brake serves as an anti-jackknife
device by releasing a regulated amount of air pressure for trailer brakes.

b. Foot Operated Controls.

(1) Accelerator Pedal (4). Used to increase and decrease engine speed with right foot.

(2) Brake Pedal (5). Used to slow and stop vehicle with right foot.

(3) Clutch Pedal (6). Used to engage and disengage the clutch with left foot. The clutch pedal must be pressed
down all the way to activate starting circuit, intermediate speed control, and suspension lockout system on
the HMMH.
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c. Transmission Controls.

1)

(2)

3)

(4)

Main Shift Lever (1). Shifts all speeds no matter what gear range or intermediate speeds are preselected.
Clutch pedal must be fully depressed to engage.

Intermediate Speed Control (2). Intermediate speeds are main transmission reduction speeds and can be
engaged and disengaged while driving either forward or reverse. Versatility of the speed control in these ranges
provides varied gear reductions on demand and, therefore, controls the speed of the vehicle. Clutch pedal must
be fully depressed to engage.

Group Shift Lever (3). The group shift selector has three shifting functions: Gear Range I-low group; Gear Range
[I-high group; and R-reverse. Clutch pedal must be fully depressed to engage.

Power Take-Off (PTO) Lever (4). Pull back to engage and push forward to disengage. Clutch pedal must be

fully depressed to engage PTO. Engine should be at idle for smooth engagement. Indicator light on instrument
panel is lit when PTO is engaged.
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d. Front Loader Control Levers (SEE).

(1) Bucket Control Lever (1). Push down to curl bucket down; pull back to curl bucket up.

(2) Boom Control Lever (2). Push down to lower boom; push down past detent to activate float position; pull
back to raise boom.

e. Forklift Control Levers (HMMH).

(1) Mast Control Lever (1). Push down to lower carriage; pull back to raise carriage.

(2) Tilt Control Lever (2). Push down to tilt mast forward; pull back to tilt mast back. Press button and push down on
lever to rotate carriage clockwise. Press button and pull back on lever to rotate carriage counterclockwise.
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f. Throttle Lever.

] \/‘

==
o

Throttle Lever (1). Manually controls engine speed independently of accelerator pedal. When lever is to rear, engine
speed increases; when lever is forward, engine speed decreases. When the lever is all the way forward in the slot, the
engine will stop. When lever is off stop to rear, the engine will idle (700-750 rpm).

g. Parking Brake Lever.

Parking Brake Lever (2). Manually activates parking brake cable to apply brakes for parking. Brake light on instrument

panel is lit when brake is applied. Pull back on lever to set brake; turn lever to the right and push forward to release
brake.

h. Four-Wheel Drive and Differential Lock.

Control Switch (1). Three-position switch. Position O is two-wheel drive (rear axle); position | is four-wheel drive (front
and rear axle); position Il is four-wheel drive with differential lock. The four-wheel drive and differential locks can be

engaged and disengaged while driving, without disengaging clutch, only if the wheels are not spinning and under firm
ground contact.
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i. Trailer Supply Valve.

Trailer Supply Valve. Supplies constant air pressure to brake valve for trailer or towed vehicle. Do not use as a parking
device. Push down on knob (1) for a few seconds to supply air to trailer or towed vehicle and monitor air pressure before
moving vehicle.

j-  Master Disconnect Switch.

Master Disconnect Switch. Uses key (2) to supply electrical power to vehicle. Key must be turned ON to start vehicle.

2-3. OPERATOR'S CONTROLS

a. Heating and Ventilation System.

(1) Heating. Heated coolant is controlled with knob (1). Heated air is controlled with the two-position rocker blower
switch (2).

(a) Position rocker blower switch (2) in left position for low, in center for off, and in right position for high.
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(b) Front and lateral shutters (3 and 4) control heated air flow in cab.
(c) For faster windshield defrosting, close shutters (3 and 4) until adequate visibility is obtained.

(2) Ventilation. Fresh air flow is controlled by the two-position rocker blower switch (2) and vent (5). Knob (1) must be
closed.

(3) Rotary Vent Valve (6). Valve on passenger's side may be opened for fresh air supply independent of heating
system.

(4) Roof Vent Flap (7). Push flap up to open [opening is limited due to Falling Objects Protective Structure (FOPS)].

b. Driver/Operator Dome Light.

Driver/Operator Dome Light (1). Located above the center rear view mirror and operated by switch (2).
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c. Suspension Lockout Cylinder Activation Switch and Light (HMMH).

(1) Suspension Lockout Cylinder Activation Switch (1). Located behind the passenger's seat Causes the
front suspension to retract for forklift and crane operations. Switch will function only if clutch is fully
depressed, electrical system is charging, and group shift lever is not in high group.

(2) Light (2). Yellow light is lit when system is operating.

/@M —

d. Doors.

—_ —mm——

T

(1) Right - Hand Door. Can be locked from the inside only. Push down on door handle to position 3 to
lock door; pull up to position 2 to unlock door; pull up to position 1 to open door.

(2) Left - Hand Door. Can be locked only with the door key.
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e. Seats.

(1) Forward and Backward Adjustment. Push down on lever (1) and slide seat (2) to desired position.

(2) Tilt of Seat Cushion. Unlatch strap (3) under front of seat cushion (4) and place in an alternate notch

(5).

(3) Tilt of Backrest. Turn knob (6) and pull knob forward or rearward as required.

f. Hourmeter.

Hourmeter (1). Located in right-hand bottom corner of engine. Indicates total vehicle operating hours and is the
basis for determining when vehicle service is due according to LO 5-2420-224-12.| Looking at the hourmeter from
a sideways stance, read the numbers from left to right. Some numbers may be red in color, but the hourmeter
reads whole hours only and is not graduated in tenths of an hour.
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g. Engine Oil Dipstick.

(1) Make sure vehicle is on level ground.

(2 Disconnect five fasteners (1) and remove inside engine cover (2) through passenger side of vehicle.

(3) Before starting engine, check oil level. Then start and stop (pbage 2-84)| engine. Wait
several minutes before rechecking oil level.

(4) With dipstick (3) wiped clean, recheck oil level. Oil level should be within operating range on dipstick.

(5 Install inside engine cover (2) and connect five fasteners (1).

2-17



TM 5-2420-224-10

h. Hydraulic Tank Gages.

(1 Front and Rear Tank Sight Gages (1). Level should be between ADD and FULL with loader and
backhoe or crane and forklift in travel positions.

RED ZONE

(2) Rear Hydraulic System Pressure Gage (2). Registers pressure of hydraulic fluid flowing through the
filter. If needle (3) is in red zone, filter must be serviced.

(3) Front Hydraulic System Filter Service Indicator (4). Red button (5) pops up when filter becomes
clogged and requires service.
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i. Compressed Air System Antifreeze Unit.

(1) Compressed Air System Antifreeze Unit (1). Located on right rear frame rail in front of tire. Should be

used when outside temperatures drop below 410F (50C). Service by using ethyl alcohol, methanol
alcohol, or denatured alcohol in reservoir (2).

NOTE

Vehicles are equipped with either a KNORR or WABCO antifreeze
unit.

On both units the number 1 indicates open position and number 0
indicates closed position.

(2) Control Knob (3). Open (winter) and closed (summer) positions are found by turning control knob to
position 1 or 0.

j- Backhoe/Crane Travel Lock Release Lever.

% REASED\§

Backhoe/Crane Travel Lock Release Lever (1). Pull cable to release travel lock for backhoe/crane. Pull lever (1)

outward and hold until sure that latch has adequate clearance of bail, then release and unstop the backhoe/crane into
upright/work position.
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k. Left Platform Control Panel.

ANOH “ZmEmrvEe I»mD

(1) Rear Implement Lock Lever (1). Locks backhoe/crane in place for operation. Lift lever to open locks;
press lever down to close locks. Lever returns to center automatically.

(2) Rear Implement Tilt Lever (2). Tilts backhoe/crane in and out of travel position. Lift lever to raise and
fold backhoe/crane into travel position; press lever down to lower and fold out backhoe/crane out of
travel position. Lever returns to center automatically.

(3) Work Lights Switch (3). Activates work lights on rear of vehicle. Pull switch to turn lights on; press
switch to turn lights off.

(4) Hydraulic Tools Switch (4). Activates auxiliary throttle (2000 rpm) and supplies hydraulic fluid for
hydraulic hand tool operation. Pull switch to activate; press switch to deactivate.

1. Backhoe Controls (SEE).
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(1) Left Stabilizer Control Lever (1). Raises and lowers left stabilizer. Push lever to lower left stabilizer;
pull lever to raise left stabilizer.

(2) Bucket Control Lever (2). Controls the pivot of the backhoe bucket. Pull lever to curl bucket inward
for loading; push lever to curl bucket outward for dumping.

(3) Dipper Control Lever (3). Controls the pivot of the backhoe dipper. Pull lever to move dipper inward;
push lever to move dipper outward.

(4) Boom Control Lever (4). Controls the pivot of the backhoe boom and places boom in travel lock
position. Pull lever to raise boom; push lever to lower boom.

(5) Right Stabilizer Control Lever (5). Raises and lowers right stabilizer. Push lever to lower right
stabilizer; pull lever to raise right stabilizer.

(6) Boom Lock Latch Lever (6). Disengages backhoe boom catch to place backhoe in operating position.
With pin centered in catch, move lever right to lift catch above pin. Move boom forward until catch

clears pin and release lever, allowing catch to be freed from pin.

(7) Left Swing Control Pedal (7). Controls left swing of boom. Press down on pedal to move boom to the
left; release pedal to stop movement of boom.

(8) Right Swing Control Pedal (8). Controls right swing of boom. Press down on pedal to move boom to
the right; release pedal to stop movement of boom.

Up,

-IMROCw

DN

o0

Hi

LO

ZvDd mz-nzm

QY

®

(9) Front Loader Remote Switch (9). Backhoe operator can raise and lower the front loader to move
vehicle while digging. Place switch in UP position to raise front loader, DN to lower front loader.

(10) Engine RPM Switch (10). Controls the speed of the engine to provide enough power to the hydraulic
pump to operate the backhoe. Place switch in HI position to speed up engine, LO to return engine to

idle.
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m. Crane Controls (HMMH).

1)

(2)

3)

(4)

()

(6)

(7)

(8)

(9)

(10)

/oy

1
{ | i
|

o
Mast Folding Lever (1). Folds mast into position to be placed in travel position. Pull lever up to unfold
mast; push lever down to fold mast.

Left Outrigger Vertical Control Lever (2). Controls raising and lowering of left outrigger. Pull lever up
to raise left outrigger; push lever down to lower left outrigger.

Right Outrigger Vertical Control Lever (3). Controls raising and lowering of right outrigger. Pull lever
up to raise right outrigger; push lever down to lower right outrigger.

Outrigger Horizontal Control Lever (4). Controls spread of outriggers. Pull lever up to extend
outriggers; push lever down to retract outriggers.

Boom Extension Lever (5). Extends length of boom for placement of load. Pull lever up to extend
extension boom; push lever down to retract extension boom.

Outer Boom Control Lever (6). Controls raising and lowering of the outer boom. Pull lever up to raise
outer boom; push lever down to lower outer boom.

Inner Boom Control Lever (7). Controls raising and lowering of the inner boom. Pull lever up to raise
inner boom; push lever down to lower inner boom.

Boom Rotation Lever (8). Controls rotation of 350 degree swing of boom. Pull lever up to swing boom
clockwise; push lever down to swing boom counterclockwise.

Tilt Lock Lever (9). Erect mast by simultaneously pushing tilt lock lever down and pulling mast folding
lever (1) up; lower mast by simultaneously pushing tilt lock lever and mast folding lever (1) down.

Rotation Lock Lever (10). Pull rotation lock lever and place in detent position to unlock. Push forward
out of detent position to lock.
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n. Hydraulic Tools.

3 IN. CHISEL

1)

(2)

3)

(4)

2 IN. X 24 IN.

o / 1IN. X 24 IN.

[ RR RO

% IN. X 18 IN.

Chain Saw (SEE) (1). For debranching, pruning, and removal of trees and wood products. The 15-
inch bar allows cutting of wood up to 30 inches in diameter. Squeezing trigger (2) controls speed of

chain.

Pavement Breaker (SEE) (3). For breaking and chipping concrete, rock, pavement, and hard ground.
The breaker uses moil point or spade attachments for breaking and chipping. Squeezing trigger (4)
activates pavement breaker.

Hammer Dirill (SEE) (5). For drilling holes 3/4, 1, or 2 inches in diameter in rock, concrete, or asphalt.
Switch (6) controls direction that bit operates. Squeezing trigger (7) activates and controls speed of
rock drill.

Impact Wrench (HMMH) (8). For removing and installing hardware from containers and other
equipment. Lever (9) controls direction and trigger (10) controls speed of impact wrench.
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Section Il. PREVENTIVE MAINTENANCE CHECKS AND SERVICES
(PMCS)

2-4. GENERAL

Your Preventive Maintenance Checks and Services [Tahle 2-1)) lists the inspection and care of your equipment required
to keep it in good operating condition. Every mission begins and ends with the paperwork. There isn't much of it, but you
have to keep it up. The forms and records you fill out have several uses. They are a permanent record of the services,
repairs, and modifications made on your vehicle. They are also a checklist for you when you want to know what was
wrong with the vehicle after its last use and whether those faults have been repaired. For the information you need on
forms and records, see DA Pam 738-750.

2-5. OPERATOR/CREW PREVENTIVE MAINTENANCE CHECKS AND SERVICES (PMCS)

Do your before (B) PMCS just before you operate the vehicle.

Do your during (D) PMCS while the equipment and/or its component systems are in operation.

a
b
c. Do your after (A) PMCS right after operating the vehicle.
d. Do your weekly (W) PMCS once a week.

e. Do your monthly (M) PMCS once a month.

f. If something does not work, troubleshoot it with the instructions in this manual or notify your supervisor.

g. Always do your PMCS in the same order so it gets to be a habit. Once you've had some practice, you'll spot
anything wrong in a hurry.

h. When you do your PMCS, take along a rag or two.

i. While performing PMCS, observe WARNINGS and CAUTIONS that could endanger your safety or result in
damage to the equipment.

j.  Your Preventive Maintenance Checks and Services (Tahle 2-1) is made up of four columns. It is important to
follow each column in order of the item being inspected/serviced.

(1) Column 1 indicates the item number of the inspection to be performed.
(2) Column 2 indicates at which interval the inspection is to be performed.

(3) Column 3 indicates the item to be inspected. It will tell you what to inspect/service and the required
procedures to complete the inspection.

(4) Column 4 indicates the readiness of the equipment based on the inspection/service. If there is an entry in this
column, the problem must be solved before the vehicle can be used.

k. If anything looks wrong and you can't fix it, write it on your DA Form 2404. The Item No. column on the PMCS
table is the source for item numbers used on the TM Number Column on DA Form 2404. If you find something seriously
wrong, report it to unit maintenance RIGHT NOW.
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WARNING

severe personal injury.

Dry-cleaning solvent (P-D-680) is toxic and flammable. Wear protective goggles
and gloves and use only in well-ventilated area. Avoid contact with skin, eyes,
and clothes; do not breathe vapors. Do not use near open flame or excessive
heat. If you become dizzy while using dry-cleaning solvent, get fresh air
immediately and get medical aid. If contact with skin or clothing is made, flush
with water. If contact with eyes is made, wash your eyes with water and get
medical aid immediately. Failure to follow these instructions could result in

(1) Keep it clean: Dirt, grease, oil, and debris only get in the way and may cover up a serious problem. Clean as
you work and as needed. Use dry-cleaning solvent (P-D-680) to clean metal surfaces. Use soap and water

(2)

3)

(4)

()

(6)

(7)

when you clean rubber or plastic material.

Bolts, nuts, and screws: Check that they are not loose,
missing, bent, or broken. You cannot try them with a tool,
of course, but look for chipped paint, bare metal, or rust
around bolt heads. Tighten any that you find loose.

Welds: Look for loose or chipped paint, rust, or gaps
where parts are welded together. If you find a bad weld,
report it to unit maintenance.

Electrical wires and connectors: Look for cracked or
broken insulation, bare wires, and loose or broken
connectors. Tighten loose connections and make sure
wires are in good condition.

Hoses and fluid lines: Look for wear, damage, and leaks.
Make sure clamps and fittings are tight. Wet spots show
leaks. A stain around a fitting or connector can mean a
leak. If a leak comes from a loose fitting or connector,
tighten it. If something is broken or worn out, either
correct it or report it to unit maintenance.

Data plates and decals: Check that they are not missing
and are legible.

Damage is defined as: Any condition that affects safety or
would render the vehicle unserviceable for mission
requirements.

SCREWHEAD

/WAéH ER

- LOOK FOR
PAINT
CHIPPED OFF

(‘* WELD

It is necessary for you to know how fluid leaks affect the status of your equipment. The following are definitions

of the types/classes of leakage you need to know to be able to determine the status of your equipment. Learn and be

familiar with them. When in doubt, notify your supervisor.
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LEAKAGE DEFINITIONS FOR OPERATOR/CREW PMCS

CAUTION
Equipment operation is allowable with minor leaks (Class | or 1l). Of course,
consideration must be given to fluid capacity in item/system being checked/
inspected. When operating with Class | or Il leaks, continue to check fluid levels
as required on your PMCS. Report Class Ill leaks to your supervisor or unit
maintenance. Failure to do so could result in equipment damage.

Class | Seepage of fluid (as indicated by wetness or discoloration) not great enough to form drops.

Class Il Leakage of fluid great enough to form drops, but not enough to cause drops to drip from the item
being checked/ inspected.

Class Il Leakage of fluid great enough to form drops that fall from the item being checked/inspected.

m. Perform daily PMCS if:

(1) You are the assigned operator.

(2) You are the assistant operator.

n. The following PMCS schedule should be followed in the order listed within the designated intervals to maintain
the vehicle in optimum operating condition. Refer ta LO 5-2420-224-12 for lubrication procedures. However, perform
your PMCS more often to compensate for continuous operation and abnormal conditions. High or low temperatures,
prolonged periods of high-rate operation, continued operation in sand or dust, or exposure to moisture or salt may cause
excessive wear or damage if more frequent PMCS is not conducted.

0. This routing diagram may help complete the (B and A) part of the PMCS. The diagram follows the sequence of
PMCS to be performed.

. N
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Table 2-1. Preventive Maintenance Checks and Services for SEE/HMMH

Location
Not
Item Interv Item to Crewmember S
No. Check/ Procedure Mission
al : .
Service Capable If:
NOTE
Within designated intervals, these
checks are to be performed in the or-
der listed.
1 Before Air Check that dust discharge valve and Indicator light is
Cleaners inlet air line are clear. on.
2 Before Front a. Visually check for obvious damage, a. Damage that
Axle and loose or missing hardware, and fluid would impair op-
Steering leaks. eration. Class llI

b. Check tie rods, drag links, piton
arm, and control arms for physical

damage or loose or missing hardware.

leaks. Loose or
missing hard-
ware.

b. Brokencompo-
nents, loose or
missing hard-
ware.
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Table 2-1. Preventive Maintenance Checks and Services for SEE/HMMH

Location Not
ltem | ntery Item to Crewmember Mission
No. al Check/ Procedure Capable If:

Service

3 Before Left a. Check wheel for damage and miss- a. One or more

Front ing lug nuts. Make sure all lug nuts wheel lug nuts is

Wheel are tight. Tighten nuts to 260 Ib-ft missing.

and Lug (350 N'm).

Nuts and

Left b. Check tire for cuts, gouges, or for- b. Tire is missing

Front eign objects that may impede traction or flat.

Tire and reduce tire life.

Air Pressure: 40 psi (2.7 bar) on all
missions.
4 Before Cab and a. Visually check for obvious damage a. Missing hard-

Body to body and cab that would impair op- ware. Glass bro-

eration. ken.
b. Check hydraulic accessory box for
damage and security. Check Basic Is-
sue Items (BII) for completeness.
c. Visually check for evidence of leak- c. Class Il leaks.
age (oil, fuel, hydraulic fluid, coolant) No fuel leaks al-
on or under vehicles. Lowell.
d. Check windshield, windows, and d. Missing hard-
wipers (arms and blades) for damage ware. Glass bro-
and loose or missing hardware. ken.
e. Check all lights (headlights, stop e. Lenses are
lights, turn signals, blackout drive broken, cracked,
system, worklights) for security and or missing, or
mounting and physical damage. loose mountings.
f. Check mirrors for damage or loose f. Glass broken.
mountings.

5 Before Ropes and Check roll-over Protective Structure Cracked welds,

Fops (ROPS) and Falling Objects Protective buckled or loose

Structure (FOPS) for damage or loose
mountings.

seams, and miss-
ing or loose bolts.
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Table 2-1. Preventive Maintenance Checks and Services for SEE/HMMH

Location
ltem Localion
No Interv ltem to Crewmember Nc_)t _
' al Check/ Procedure Mission
Service Capable If:
6 Before Spare a. Check spare tire mount for security
Tire of mounting, loose or missing hard-

ware, and proper function.

b. Check spare tire for cuts, gouges, or b. Tire is missing
foreign objects that may impede trac- or flat.
tion and reduce tire life.

Air Pressure: 40 psi (2.7 bar) on all
missions.

\ Of

4

f A
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Table 2-1. Preventive Maintenance Checks and Services for SEE/HMMH

Location Not
ltem ltem to e
Interv Crewmember Mission
No. al Check/ Procedure Capable If:
Service :
7 Before Suspen- a. Visually check sight gage on sus- a. Oil level is be-
pension lockout reservoir for proper oil low minimum
Lockout level. Oil level should be between line, or Class Il
Reservoir minimum and maximum lines. leak.
(HMMH
Only) b. Check loose hydraulic fittings and b. Class Il leak.

leaking hoses on HMMH front suspen-
sion lockout and shock absorbers.
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TM 5-2420-224-10

tem Location Not
N Interv ltem to Crewmember Mission

> al Check/ Procedure Capable If:

Service
8 Before Air Brake Check air reservoir tanks for leakage Air leaks or dam-
System and broken supports. Drain moisture age.
from tanks daily.
DRAIN COCK
DRAIN COCK
9 Before Rear Axle Visually check for obvious damage, Damage that

loose or missing hardware, and fluid
leaks.

would impair op-
eration. Class Il
leaks. Loose or
missing hard-
ware.
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Table 2-1. Preventive Maintenance Checks and Services for SEE/HMMH

Location Not
ltem _—
No Interv ltem to Crewmember Mission
: | Procedure :
a Check/ Capable If:
Service

10 Before Front Hy- Visually check hydraulic tank for Qil is below mini-
draulic proper level and fill as required. mum line, or
Tank Class Ill leak.

11 Berore Hose reel a. Cneck Tor proper extraction and re-

traction of hose assemblies.
b. Check hydraulic couplings and b. Class Il leak.
hoses for leaks and damage.

12 Before Hydraulic Check for loose or missing hardware, Class Il leak.
Oil fitting oil leaks, and physical damage. Physical damage
Cooler which affects op-

eration.

13 Before Left Rear a. Check wheel for damage and miss- a. One or more
Wheel ing lug nuts. Make sure all lug nuts wheel lug nuts is
and Lug are tight. Tighten nuts to 260 Ib-ft missing.

Nuts and (350 N'm).
Left Rear
Tire b. Check tire for cuts, gouges, or for- b. Tire is missing

eign objects that may impede traction
and reduce tire life.

Air Pressure: 40 psi (2.7 bar) on all
missions.

or flat.
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Table 2-1. Preventive Maintenance Checks and Services for SEE/HMMH

Location
ltem Item to Not
Interv Crewmember Mission
No. Check/ Procedure
al Service Capable If:
14 Before Backhoe a. Check for loose or missing hard- a. Physical dam-
Bucket ware, and broken or cracked bucket age is apparent.
(SEE) welds. Loose or missing
teeth and hard-
ware.
b. Visually inspect hydraulic lines b. Class Il leak.
and fittings for leaks and damage.
15 Before Right a. Check wheel for damage and miss- a. One or more
Rear ing lug nuts. Make sure all lug nuts wheel lug nuts is
Wheel are tight. Tighten nuts to 260 Ib-ft missing.
and Lug (350 N.m).
Nuts and
Right b. Check tire for cuts, gouges, or for- b. Tire is missing
Rear Tire eign objects that may impede traction or flat.
and reduce tire life.
Air Pressure: 40 psi (2.7 bar) on all
missions.
16 Before Air Brake a. Check air line antifreeze unit for

System

N =
S S )
W

leaks, loose fittings, and proper level.
Turn valve for proper seasonal setting
and keep reservoir full year around.
Refer to LO 5-2420-224-12 for anti-
freeze type.

b. Check inlet and outlet air lines
from air compressor (right side of en-
gine) for leaks.

b. Class Il oil
leaks.
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Table 2-1. Preventive Maintenance Checks and Services for SEE/HMMH

Location Not
Interv ltem to Crewmember Mission
al Check/ Procedure Capable If:

Service

ltem
No.

17 Before Chain Check all hydraulic lines for leaks or Class Il leak.
Saw, damaged fittings. Damaged fittings.
Hammer
Drill, and
Pave-

ment
Breaker
(SEE)

18 Before Impact a. Check hoses and fittings for leaks a. Class Il leaks.
Wrench and fraying.
(HMMH)
b. Check wrench drive for wear and
damage.
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Table 2-1. Preventive Maintenance Checks and Services for SEE/HMMH

Location

Interv Not
ltem | ltem to Crewmember Mission
No. a Check/

: Procedure Capable If:
Service '
19 Before Rear Hy- Visually check hydraulic tank for Qil is below mini-
draulic proper level and fill as required. mum line, or
Tank Class Ill leak.
- ’\gj 5
=
al i) =
FULL l ) S
T ’/‘ \
Rl @ )
ADD 2\
WAL
20 Before Exhaust Visually check muffler, pipes, and Exhaust leaks
System clamps for leaks and damage. aroundclamps.

Loose pipe or muf-
fler connection.
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Table 2-1. Preventive Maintenance Checks and Services for SEE/HMMH

ltem
No.

Interv
al

[tem to
Check/
Service

21

22

Before

Before

Location

Crewmember
Procedure

Not
Mission
Capable If:

Fuel Sys-
tem
ing.

Right
Front
Wheel
and Lug
Nuts and
Right
Front
Tire

a. Check fuel tank for leaks, missing
cap and strainer, and broken supports.

b. Check fuel lines for broken or dam-
aged fittings and make sure all lines
and fittings are secure.

c. Check fuel pre-sediment bow! for
contamination and leaks. Service, if
required.

a. Check wheel for damage and miss-
ing lug nuts. Make sure all lug nuts
are tight. Tighten nuts to 260 Ib-ft
(350 N'm).

b. Check tire for cuts, gouges, or for-
eign objects that may impede traction
and reduce tire life.

Air Pressure: 40 psi (2.7 bar) on all
missions.

a. Damage or
leaks. Cap miss-

b. Fuel leaks.

c. Fuel leaks.

a. One or more
wheel lug nuts is
missing.

b. Tire is missing
or flat.
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Table 2-1. Preventive Maintenance Checks and Services for SEE/HMMH

tem | Interv | Location Not
Crewmember o
ltem to Mission
No. al Procedure
Check/ Capable If:
Service
23 Before Front a. Visually check for loose or missing a. Parts are
Loader bolts, fittings, hoses, digging teeth, missing or mount-
(SEE) and shanks. Check for cutting edges ing points are
and mounting points. cracked or dam-
aged.
b. Visually inspect hydraulic lines b. Class Il leak.
and fittings for leaks and damage.
c. Check front loader frame assembly c. Physical dam-
and lift arm assembly bucket for loose age, broken or
or missing hardware. Check for physi- cracked welds are
cal damage and cracked or broken apparent. Loose
welds. or missing hard-
ware.
d. Verify all safety travel bars, lock- d. Travel bars,
ing devices, safety pins, and latches locking
devices,
are present and implements are se- safety pins are
curely locked in travel position. missing or dam-
aged and latches
not locked.
24 Before Forklift a. Visually check for loose or missing a. Parts are miss-
Assembly bolts, fittings, and hoses. Check ing or mounting
(HMMH) mounting points for security. points are cracked

b. Check and make sure rotator elec-
trical harness is secured and properly
connected.

c. Inspect forklift mast carriage, rota-
tor assembly, travel lock, and forks for
damage, loose and missing hardware,
and security of mounting.

d. Verify all safety travel bars, lock-
ing devices, safety pins, and latches

are present and implements are se-
curely locked in travel position.
aged and latches

are not locked.

or damaged.

c. Loose or miss-
ing hardware,
physical damage.

d. Travel bars,
locking
devices,

safety pins are
missing or dam-

2-37




TM 5-2420-224-10
Table 2-1. Preventive Maintenance Checks and Services for SEE/HMMH

Location Not
ltem _—
rewmember .
No. Intelrv ltem to Cre or e (kj)er Mission
A Check/ ocedure Capable If:
Service
25 Before V-Belts Remove external engine hood. Inspect Belts missing,
belts for cracking, fraying, and breaks. broken, or out of
Inspect for tension between pulleys. adjustment.
Belt deflection under thumb pressure
should be 3/16-3/8 inch (5-10 mm).
BELT DEFLECTION
BELT DEFLECTION
BELT DEFLECTION
26 Before Hour- Check hourmeter for physical damage.
meter

HOURMETER
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Table 2-1. Preventive Maintenance Checks and Services for SEE/ HMMH

ltem Location o
No Interval ltem to Crewmember Not Mission
: Check/ Procedure Capable If:
Service
27 Before Wind- Check windshield washer reservoir for
shield missing or loose hardware, fluid level,
Washer and physical damage.
Reservoir
28 Before Cooling a. Check clamps and hoses for leak- a. Class Il cool-
System age and secure connections. Check ant leaks.
thermostat housing, water manifold,
and gaskets for leaks.
b. Inspect cooling fan for cracked or b. Fan is bent,
damaged blades. cracked, or dam-
aged.
CAUTION
Do not use screwdriver or any other
sharp instrument to remove debris
from radiator. To do so could result
in equipment damage.
c. Check for and remove any debris or
blockage of air flow from radiator cool-
ing fins (especially after fording).
29 Before Defroster Inspect defroster tube and air tube for
and Air proper connection and physical dam-
Tubes age.
AIR TUBE - DEFROSTER TUBE
——
=
. - ,
p
—.
7
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Table 2-1. Preventive Maintenance Checks and Services for SEE/HMMH

ltem Location Not Missi
NG Interval ltem to Crewmember 0 ISSIO_n
' Check/ Procedure Capable If:
Service
30 Before Clutch Visually inspect clutch reservoir un- Fluid is low or res-
Reservoir der hood for capacity. Add fluid as re- ervoir is unserv-
quired. iceable. Class lll
leak.
CLUTCH RESERVOIR
31 Before Brake Visually check brake fluid reservoirs Fluid is low or res-
System under hood for proper level. Install ex- ervoir is unserv-
Reservoir ternal engine hood. iceable. Class lll
leak.
32 Before Air Intake Check intake hoses for loose or miss-
Hoses ing clamps.
33 Before Fuses a. Check that fuse holders are secure.

b. Check for blown or missing fuses.
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Table 2-1. Preventive Maintenance Checks and Services for SEE/ HMMH

ltem Location o
No Interval ltem to Crewmember Not MISSIO_H
: Check/ Procedure Capable If:
Service
INTERIOR OF VEHICLE
34 Before Engine Remove internal engine cover. Check Oil level is below
Oil Level engine oil level. Add oil if necessary. ADD mark.
Do not overfill. Report constant oil us-
age to unit maintenance. Check for
leaks in engine compartment.
35 Before Fuel Sys- Check fuel lines for broken or damaged Fuel leaks.
tem fittings and make sure all lines and fit-

tings are secure inside engine com-
partment.
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Table 2-1. Preventive Maintenance Checks and Services for SEE/HMMH

ltem Location Not Missi

No Interval Item to CreLember 0 ISSIO!’]
Check/ Procedure Capable If:
Service

36 Before Cooling a. Check hoses and clamps for secure a. Class Il leak.
System connections.

b. Check coolant level; fill expansion b. Class Il leaks
tank to approximately half-full level. or low coolant
level.
EXPANSION TANK
NOTE
The fire extinguisher is located be-
tween passenger and driver's seat.

37 Before Fire a. Check for proper charge level or a. Not properly
Extin- missing charge. charged or miss-
guisher ing.

b. Check mounting bracket for loose
or missing hardware.

38 Before Seat Belts Check seat belts for proper operation. Seat belts are un-

serviceable or
missing.
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Table 2-1. Preventive Maintenance Checks and Services for SEE/ HMMH

ltem Location o
No Interval ltem to Crewmember Not MISSIO_H
: Check/ Procedure Capable If:
Service
39 Before Steering Check fluid level in steering reservoir Fluid level is low.
System with engine running.
40 Before Throttle Check accelerator and hand throttle Missing or loose
Control linkage for proper operation. Install hardware not
internal engine cover. working properly.
41 Before Inclin- Check inclinometer for physical dam- Missing or loose
ometer age and loose or missing hardware. hardware. Physi-
cal damage is ap-
parent.
NOTE
Place backhoe in three-point stance
to perform the following checks.
42 Before Backhoe a. Visually check for loose or missing a. Parts are
(SEE) bolts, fittings, hoses, and digging missing or mount-

teeth. Check for broken or cracked
shanks, cutting edges, and mounting
points. aged.

b. Visually inspect hydraulic lines,
fittings, control valve, and cylinders
for leaks and damage.

ing points are
cracked or dam-

b. Class Il leak.
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Table 2-1. Preventive Maintenance Checks and Services for SEE/HMMH

ltem Location Not Missi
N Interval [tem to Crewmember ot ISSIO_n
0. Check/ Procedure Capable If:
Service
42 Before Backhoe c. Verify and inspect operation of en- c. One or both
(SEE) gine RPM and front loader control switches is inop-
switches. erative.
Continued
d. Check back hoe boom, dipper, stabi- d. Physical dam-
lizer, main frame, and swing tower as- age, broken or
sembly for cracks, broken welds, and cracked welds are
loose or missing hardware. apparent. Loose
or missing hard-
ware.
NOTE
Place backhoe in travel position to
perform the following check.
e. Verify all locking devices, safety e. Locking de-
pins, and latches are present and im- vices, safety pins
plements are securely locked in travel are missing or
position. damaged and
latches are not
locked.
NOTE
Place crane in three-point stance to
perform the following checks.
43 Before Crane As- a. Visually check for loose or missing a. Parts are
sembly bolts, fittings, and hoses, and secure missing or mount-
(HMMH) mounting points. ing points are

b. Verify and inspect operation of en-
gine RPM and control switch, and
proper rpm setting for crane assembly.

c. Visually inspect hydraulic lines,
control valves, fittings, and all cylin-
ders for leaks and damage.

cracked or dam-
aged.

b. Switch is inop-
erative.

c. Class lll leak.
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Table 2-1. Preventive Maintenance Checks and Services for SEE/ HMMH

ltem Location o
Interval ltem to Crewmember Not Mission
No. Check/ Procedure Capable If:
Service
43 Before Crane As- NOTE
sembly Place crane in travel position to per-
(HMMH) form the following checks.
Continued d. Inspect crane mast, boom, inner d. Physical dam-

boom, outer boom, extension crane
hook assembly, rear outrigger, and
front outrigger for physical damage,
broken or cracked welds, and loose or
missing hardware.

e. Verify all locking devices, safety
pins, and latches are present and im-
plements are securely locked in travel
position.

age is apparent.
Broken welds,
loose or missing
hardware.

e. Locking de-
vices, safety pins
are missing or
Damaged and
latches are not
locked.
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Table 2-1. Preventive Maintenance Checks and Services for SEE/HMMH

ltem Location o
N Interval ltem to Crewmember Not Mission
0. Check/ Procedure Capable If:
Service
EXTERIOR OF VEHICLE
44 During Exterior Check operation of exterior lights. One or more
Lights lights not opera-
tional.
NOTE
During continuous backhoe opera- Both hydraulic oil
tion of at least one hour one of the hy- cooler fans fail.
draulic oil cooler fans must at a mini-
mum operate intermittently to prop-
erly cool the hydraulic fluid.
45 During Backhoe a. Operate attachments and listen for a. Class Il leak.
(SEE) unusual noises. Check for leaking cyl-
inders and control valves and im-
proper operation.
b. Check backhoe bucket for loose or b. Physical dam-
missing hardware, and broken or age is apparent.
cracked bucket welds. Loose or missing
teeth and hard-
ware.
46 During Bucket Verify and inspect operation of engine Switch is inopera-
and Aux- RPM and hydraulic implement control tive.
iliary switch. Engine rpm is set at 2000 rpm.
Throttle
Switch

-mROC®D

LUD MZz—-02m
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Table 2-1. Preventive Maintenance Checks and Services for SEE/ HMMH

ltem Location o
No Interval ltem to Crewmember Not MISSIO_H
: Check/ Procedure Capable If:
Service
a7 During Crane Operate attachments and listen for Class Il leak.
(HMMH) unusual noises. Check for leaking cyl-
inders and control valves and im-
proper operation. Check suspension
lockout for proper operation.
48 During Chain a. Check trigger controls for proper a. Broken or
Saw operation. damaged trigger.
(SEE) b. Check chain saw chain for sharp-
ness and proper adjustment.
c. Check chain saw chain bar for bent c. Physical dam-
tracks and alinement. age is apparent.
d. Visually check for presence of oil on d. Self-lubricat-
chain saw bar. ing system does
not operate prop-
erly.
49 During Hammer Check trigger controls for proper op- Broken or dam-
Drill and eration. aged trigger.
Pavement
Breaker
(SEE)
50 During Impact Check trigger and directional controls Broken or dam-
Wrench for proper operation. aged trigger or di-
(HMMH) rectional control.
51 During Front Operate attachments and listen for Class Il leak.
Loader unusual noises. Check for leaking cyl-
(SEE) and inders and control valves and im-
Forklift proper operation.
(HMMH)
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TM 5-2420-224-10

ltem Location o
No Interval ltem to Crewmember Not MISSIO_”
' Check/ Procedure Capable If:
Service
INTERIOR OF VEHICLE
52 During Warning Observe instruments, gages, and
Lights, warning lights to ensure that indica-
Gages, tions during operation are normal as
and In- indicated.
struments
a. Voltmeter: 24.0-28.5 volts. a. Not within
charging range.

VOLTMETER

b. Tachometer: engine idle 700-750
rpm.

TACHOMETER

' F%
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Table 2-1. Preventive Maintenance Checks and Services for SEE/ HMMH

ltem Location Not Mission
No. Interval ltem to Crewmember _
Check/ Procedure Capable If:
Service
52 During Warning c. Oil Pressure gage: idle, 9 psi; Minimum oil
Lights, working, 29-73 psi. pressure is not
Gages, reached.
and In-
struments
Continued

=

OIL PRESSURE

d. Engine temperature gage: 176° -
194° F.

ENGINE
TEMPERATURE
GAGE

=

WATER °F
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Table 2-1. Preventive Maintenance Checks and Services for SEE/HMMH

Item
No.

Interval

Location
Iltem to
Check/
Service

Crewmember
Procedure

Not Mission
Capable If:

52

During

Warning
Lights,
Gages,
and In-
struments
Continued

SPEEDOMETER

e. Fuel gage: shows proper level.

f. Speedometer: functions properly.

FUEL GAGE

g. Indicator lights, air cleaner, re-
striction light.

h. Dual brake pressure gage:

Pressure in air tanks, approx-
imately 80 psi (white needle).

INDICATOR/AIR CLEANER

RESTRICTION LIGHT

B,

O N\ e

S |

BRAKE PRESSURE GAGE

Air pressure-valve set for max.

g. Indicator light
is on.

Minimum pres-
sure is not
reached, or air
warning buzzer
sounds.

105 tbs./sq.in. (7.35 atli)

150

Lbs./sq. inch
voo
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Table 2-1. Preventive Maintenance Checks and Services for SEE/ HMMH

ltem Location o
No Interval ltem to Crewmember Not MISSIO_H
: Check/ Procedure Capable If:
Service
52 During Warning Hydraulic brake fluid pressure Hydraulic pres-
Lights, shows increase in pressure (red sure drops.
Gages, needle). Pressure should not drop
and In- when brakes are applied.
struments
i. Check blue high-beam indicator
Continued light.
j- Check turn signal indicator lights.
k. Check dome light.
TURN
SIGNAL
‘ - INDICA-
TURN  HIGH-
TOR
SIGNAL BEAM’
INDICA- INDICA- LIGHT
TOR TOR
LIGHT LIGH _
Air pressure-valve set for max.
® ¢ 105 |bs./sq. in.{7,35 atii)
%c? D /
EICIDD
5
t‘ ‘é)
\ AY
f{g m ” 150
o \—‘/ Lbs./sq. inch
O __, vooO
—v-_"-’;’.\“ [ YW
53 During Incli- Check inclinometer for proper opera- Inclinometer not
nometer tion. operating prop-
erly.
54 During Wind- Check windshield wipers and washer
shield for proper operation.
Wipers
and
Washer
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Table 2-1. Preventive Maintenance Checks and Services for SEE/HMMH

ltem Location o
No Interval ltem to Crewmember Not MISSIO_H
: Check/ Procedure Capable If:
Service
55 During Hi Temp/ With engine running and vehicle light Low oil tempera-
Low Temp switch in SER DRIVE position, press ture/high tem-
Oil Pres- test button and check for proper opera- perature alarm
sure tion. not operating
properly.
56 During Brake a. Test parking brake by first setting a. Brakes do not
System hand brake and engaging transmis- operate properly
sion. Vehicle should not move and in- or indicator is not
dicator light should be on. on.
b. Operate service brakes to deter-
mine stopping ability. Check for pull-
ing, grabbing, or other abnormal op-
eration.
c. Check trailer relay valve, lines, and
fittings for damage and missing or
loose hardware.
57 During Steering Check for unusual free-play, binding, Steering is loose,
System wandering, or shimmy. binding, or makes
unusual noises.
58 During Trans- a. Shift transmission in all ranges, a. Transmission
mission observing any unusual stiffness or does not operate

binding of linkage.

b. Check green intermediate speed in-
dicator light for proper operation.

c. Operate clutch to check for drag,
noise, chatter, grab, slippage, and
clashing of gears.

d. Operate equipment to determine if
forward/reverse gear selector is oper-
ating and has no sign of binding or
stiffness.

or makes unusual
noises.

d. Clutch is inop-
erative or slip-
ping, or definite
grab or chatter.
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Table 2-1. Preventive Maintenance Checks and Services for SEE/ HMMH

ltem Location Not Missi
NG Interval ltem to Crewmember ot Mission
: Check/ Procedure Capable If:
Service
59 During PTO Check shifting operation for unusual PTO isinopera-
Drive noises, stiffness, or jumping out of tive or will not
gear. Check red indicator light for op- stay in gear.
eration.
60 During Driveline a. Listen for unusual noises, vibra- a. Unusual

tions, clicking, or clunking noises
which indicate worn U-joints or dam-
aged propeller shafts.

CAUTION
Do not make sharp turns while in
differential lock position. To do so
could result in equipment damage.

b. Operate differential lock, listen for
unusual noises and air leaks, and
check for proper operation.

c. Check red differential lock indica-
tor light for proper operation.

noises or vibra-
tions are present.

b. Inoperative, or
leaking air.
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Table 2-1. Preventive Maintenance Checks and Services for SEE/HMMH

ltem Location Not Missi
NG Interval ltem to Crewmember 0 ISSIO_n
: Check/ Procedure Capable If:
Service

61 During Horn Check for operation as tactical situ- Horn does not op-

ation permits. erate properly.

62 During Cab a. Check cab heater for leaks and a. Heater leaks
Heater proper operation. or does not oper-
and De- ate properly.
froster

b. Check defroster fan air flow.

b. Air flow is re-
stricted.
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Table 2-1. Preventive Maintenance Checks and Services for SEE/ HMMH

ltem Location o
No Interval ltem to Crewmember Not MISSIO_H
' Check/ Procedure Capable If:
Service
EXTERIOR OF VEHICLE
63 | After Left Front a. Check wheel for damage and miss- a. One or more
Wheel and ing lug nuts. Make sure all lug nuts wheel lug nuts is
Lug Nuts are tight. Tighten nuts to 260 Ib-ft missing.
and Left (350 N'm).
Front Tire
b. Check tire for cuts, gouges, or for- b. Tire is missing
eign objects that may impede traction or flat.
and reduce tire life.
Air Pressure: 40 psi (2.7 bar) on all
missions.
64 | After Air Brake Check air reservoir tanks for leakage Air leaks or dam-
System and broken supports. Drain moisture age.
from tanks daily.
DRAIN COCK
DRAIN COCK
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Table 2-1. Preventive Maintenance Checks and Services for SEE/HMMH

ltem Location o
N Interval ltem to Crewmember Not Mission
0. Check/ Procedure Capable If:
Service
65 | After Remain- a. Check wheels (including spare) for a. One or more
ing damage and missing lug nuts. Make wheel lug nuts is
Wheels sure all lug nuts are tight. Tighten missing.
and Lug nuts to 260 Ib-ft (350 N.m).
Nuts and b. Check tires (including spare) for b. One or more
Remain- cuts, gouges, or foreign objects that tires is missing or
ing Tires may impede traction and reduce tire flat.
life.
Air Pressure: All tires and spare,
on all missions, must be 40 psi (2.7
bar).
66 | After Cooling a. Check for damage to radiator cool-
System ing fins and straighten as required (es-
pecially after fording).
b. Check coolant pump assembly for b. Class Il leak.
leaks. Install external engine hood.
INTERIOR OF VEHICLE
67 | After Cooling Remove internal engine cover. Check Class Il leak.
System coolant expansion tank for leaks. In-

stall internal engine cover.
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Table 2-1. Preventive Maintenance Checks and Services for SEE/HMMH

ltem Location Not Missi
NG Interval ltem to Crewmember 0 ISSIO_n
: Check/ Procedure Capable If:
Service

68 | Weekly Frame a. Check side rails, crossmembers, a. Obvious loose
front and rear springs, and under body or broken side
supports for deteriorated bushings, rails, crossmem-
broken bolts, cracks, broken welds, bers, broken
and rust. welds, bolts, or

rivets.
b. Check front and rear shock absorb- b. Class Il leak.
ers for leaks and loose or missing hard- Loose or missing
ware. hardware.
WARNING

Do not smoke or allow open
flames in vicinity while check-
ing batteries. Battery generates
hydrogen, a highly explosive
gas. Failure to heed warning
could result in severe personal
injury.

69 | Weekly Batteries Check batteries for tight and corroded Batteries will not

connections, frayed or broken cables,
and obvious damage to batteries and
battery box.

hold charge or
have obvious
damage.
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Table 2-1. Preventive Maintenance Checks and Services for SEE/HMMH

ltem Location o
No. Interval ltem to Crewmember Not MISSIO_ﬂ
Check/ Procedure Capable If:
Service
70 | Weekly Air Brake a. Check air reservoir tanks for leak- a. Air leaks or
System age and broken supports. Drain mois- damage.

ture from tanks daily.

DRAIN COCK

DRAIN COCK
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No Interval [tem to Crewmember ot ISSIO_ﬂ
: Check/ Procedure Capable If:
Service
70 | Weekly Air Brake b. Check air line antifreeze unit for
System leaks, loose fittings, and proper level.
Turn valve for proper seasonal setting
Continued and keep reservoir full year around.
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Table 2-1. Preventive Maintenance Checks and Services for SEE/HMMH

ltem Location o
No Interval ltem to Crewmember Not MISSIO_H
: Check/ Procedure Capable If:
Service
71 | Weekly Fuel Sys- Check fuel lines for broken or damaged Fuel leaks.
tem fittings and make sure all lines and fit-
tings are secure.
NOTE
72 | Weekly Backhoe Place backhoe in three-point stance
(SEE) to perform the following checks.
a. Inspect backhoe seat for loose or a. Loose or miss-
missing hardware or physical damage. ing hardware.
b. Inspect backhoe controls and link- b. Loose or miss-
age for loose or missing hardware or ing hardware.
binding.
NOTE
73 | Weekly Crane Place crane in three-point stance to
(HMMH) perform the following check.

Inspect crane controls and linkage for
loose or missing hardware or binding.

Loose or missing
hardware.
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Table 2-1. Preventive Maintenance Checks and Services for SEE/HMMH

ltem Location o
No Interval ltem to Crewmember Not MISSIO_H
: Check/ Procedure Capable If:
Service
74 | Weekly Front Inspect front loader controls and link- Loose or missing
Loader age for loose or missing hardware or hardware.
(SEE) binding.
75 | Weekly Forklift a. Check forklift chain for stretch. a. Chain is
Assembly stretched.
(HMMH)

b. Check forklift chain for proper ad-
justment.

c. Inspect forklift controls and link-
age for loose or missing hardware or
binding.

NEW CHAIN

STRETCHED CHAIN

b. Chain is not
properly ad-
justed.

c. Loose or miss-
ing hardware.
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Table 2-1. Preventive Maintenance Checks and Services for SEE/HMMH

ltem Location o
Interval ltem to Crewmember Not Mission
No. Check/ Procedure Capable If:
Service
76 Monthly Seats Check operator and passenger seats Loose or missing

for damaged upholstery, loose or miss-
ing hardware, and ease of operation.

hardware from
operator's seat.

Pages 2-63 through 2-70 have been deleted.
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Section Ill. OPERATION UNDER USUAL CONDITIONS

2-6. INITIAL ADJUSTMENTS, DAILY CHECKS, AND SELF-CHECKS

WARNING
Before starting engine and operating vehicle, be thoroughly familiar with information in
this manual. Review all WARNINGS and safety precautions. Failure to do so could

result in personal injury.

Clear all personnel from area around vehicle. Do not allow unauthorized personnel on
vehicle. Failure to do so could result in personnel injury.

a. Lubricate. Referto LO 5-2420-224-12.
b. Perform Before (B) PMCS. Refer t§ paragraph 2-5|

c. Adjust Driver's Seat.

(1) Forward and Backward Adjustment. Push down on lever (1) and slide seat forward or backward as desired.
Do not adjust seat while vehicle is in motion.

(2) Tilt of Seat Cushion. Unlatch strap (2) under front seat cushion and place in alternate notch (3) as desired.

(3) Tilt of Backrest. Turn knob (4) counterclockwise and pull knob forward or backward as desired.
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d. Fasten Seat Belt.

WARNING
Seat belt must be fastened at all times during operation of vehicle. Failure to do so
could result in personal injury.

Push button t1) on buckle (2) to release seat belt.
e. Adjust Rear View and Both Side Mirrors.

f. Test Backhoe/Crane Operator Warning Horn.

CAUTION
If buzzer sounds during operation, stop operation and check engine oil pressure gage for
low oil pressure reading, and engine coolant temperature gage for overheating
indication. Failure to do so could result in equipment damage.

(1) Turn vehicular light switch lever (1) to first position from OFF and hold test button (2) down for time delay
with engine running and alternator charging.

(2) Push and hold test button (2) for 6-10 seconds to actuate warning horn.
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g. Tire Inflation.

(1) Attach tire inflation air hose to connector (1).

(2) Reduce system air pressure from both air tanks by pulling on cable attached to relief valves. Pressure must
be reduced to 87 psi (6.0 bar).

(3) Keep vehicle engine running while inflating tires.

2-7. OPERATING PROCEDURES

a. Mounting and Dismounting the Vehicle.

WARNING

To prevent personal injury, do not use steering wheel as a handhold; vehicle could
move. Do not jump off vehicle.

CAUTION

Be careful not to damage control knobs and panels on heater when entering and leaving
vehicle.

Face vehicle and use steps and grabhandles when mounting or dismounting vehicle.
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b. Ether Start Aid.

Starting the engine at ambient temperatures below 320F (0°C) may require using the cold start system. This
system will facilitate engine starting even at extremely low temperatures.

WARNING
Ether is toxic and flammable. Use only in well-ventilated areas. Avoid contact with
eyes, skin, and clothes. Do not use ether or discard ether container near open flame,
sparks, or heat. Failure to follow these instructions could result in severe personal injury.
If injured, seek medical attention immediately.

CAUTION
Excessive use of ether will cause piston and ring damage. Use ether sparingly and only
for starting purposes in temperatures below freezing.

(1) Cold start system is activated by dash-mounted pull button switch (1). To start engine, set hand throttle
control to full throttle and begin cranking engine. Pull button switch (1) for 2 seconds and release.

(2) Starting fluid injection is at preset rate and quantity begins when button switch (1) is released. After engine
starts running on its own, another pull will aid to smooth running and minimize smoke.
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c. Starting the Engine.

WARNING
Make sure parking brake is engaged before starting engine to prevent accidental
movement of vehicle. Failure to do so could result in personal injury.

CAUTION
Check engine oil before operating engine. Failure to do so could result in equipment
damage.

(1) Place transmission main shift lever (1) and group shift lever (2) in neutral and PTO lever (3) in disengaged
position.

(2) Insert master disconnect switch key (4) and switch to ON.
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(3) Set throttle lever (5) to idle position (700-750 rpm).
(4) Fully depress clutch pedal (6) to activate neutral safety switch.

(5) Insert key into ignition switch (7) and switch ON.

CAUTION
Do not crank engine for more than 30 seconds. Allow starter to cool for 2 minutes before
cranking again. Failure to do so could result in equipment damage.

(6) Press starter switch button (8) and release when engine starts.

(7) Observe oil pressure indicator (9). Do not rev engine as long as no oil pressure is indicated. If minimum oil
pressure of 9 psi (0.6 bar) is not reached after 10 seconds, immediately stop engine and notify unit
maintenance.

d. Slave Starting the Engine.

(1) The starting receptacle (1) accepts booster cables with a mating (NATO) plug. Use a battery cart or another
vehicle as a power source of 24 volts.

(2) Make sure electrolyte in batteries is filled to level of split ring. If low, notify unit maintenance.
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(3) Position slave vehicle so that slave receptacles (1) are adjacent.

(4) Make sure master disconnect switch, ignition switch, and all accessory switches in receiving vehicle are
OFF.

(5) Start engine in slave vehicle and run engine at 1000 to 1200 rpm.

(6) Remove cap from slave receptacle (1) and connect slave cable (2).

(7) Start engine in receiving vehicle (bage 2-75). If engine does not start, troubleshoot (refer to[page 3-2).

(8) Disconnect slave cable (2) and install cap on slave receptacle (1).

e. After Starting the Engine.

(1) Operate engine at low idle (700-750 rpm) until hydraulic oil is warm. When temperature is below 350F
(20C), engage PTO and move all hydraulic controls slowly to help warm oil and control. Move each cylinder
several times to warm it.

(2) Test hydraulic controls. Allow extra warmup time if controls are sluggish.

(3) Parking Brake Test (performed weekly):

WARNING
Make sure there are no obstacles or personnel in front of vehicle to prevent personnel
injury.

(a) Park vehicle on level surface.

(b) Fasten seat belt.

(c) Apply parking brake.

(d) Place transmission in neutral.

(e) Start vehicle.

(f) Set hand throttle to 700-750 rpm (idle).

(g) Disengage clutch.

(h) Shift group shift lever to Gear Range I.

(i) Shift main shift lever to 4th position and engage intermediate speed control in high position.
() Slowly engage clutch; engine should stall.

(k) If engine does not stall or vehicle moves, contact unit maintenance and adjust parking brake according
to TM 5-2420-224-20.
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f. Moving the Vehicle.

WARNING
SEE only: When in transport position, use auxiliary headlights instead of vehicle
headlights; during operation vehicle headlights are blocked by bucket. HMMH only: Use
auxiliary headlights when using forklift with a load that blocks vehicle headlights. Failure
to do so could result in personnel injury.

CAUTION
* Do not move vehicle while red brake warning light in instrument cluster is lit. To do
so could result in equipment damage.

* Run engine not fully warmed up to operating temperature in medium speeds and
under partial load range. Failure to do so could result in equipment damage.

* Run engine to full capacity only after attaining operating temperature of 176°F
(80°C). Failure to do so could result in equipment damage.

(1) Place all implements in travel positions and lock in place.

(2) Mount vehicle and fasten seat belt.

WARNING
Clear all personnel from area before moving vehicle or operating implements to prevent
personnel injury.

CAUTION
PTO must be disengaged or pump will be damaged.
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PRESS TO TEST

(3) Depress brake pedal (1).

(4) Release parking brake (2).

CAUTION
Brake damage can occur if vehicle is moved with parking brake applied.

(5) Release brake pedal (1).

(6) Depress clutch pedal (3).
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(7) Place group shift lever (4) in desired position.
(8) Place intermediate speed control (5) in desired position.

(9) Place main shift lever (6) in 1st gear position.

(20) Release clutch pedal (3) slowly and gradually depress accelerator pedal (7).

g. Shifting the Transmission.

CAUTION
Due to synchronized transmission, driver should apply slight pressure on main shift lever
while changing gears, allowing synchronized cone to synchronize (match) the two
different speeds (shifting sleeve and gear) inside transmission. Selected gear will then
slide in easily, preventing damage to equipment.
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The main shift lever (1) shifts all speeds no matter what gear range or intermediate speeds are preselected. The
group shift lever (2) has three shifting functions: Gear Range I-low group; Gear Range II-high group; and R-
reverse. Intermediate speeds are main transmission reduction speeds and can be engaged and disengaged while
driving either forward or in reverse. Position of main shift lever is not important. Shift gears only when clutch is
fully depressed. Shift to reverse only with vehicle stopped and clutch depressed.

WARNING
Select proper gear before negotiating severe upgrade or downgrade. Do not de-
clutch on severe grade. Do not slip clutch during front loader operations. Failure to
do so could result in personal injury.

Never shift transmission into neutral when traveling downhill. Control of vehicle
could be lost, resulting in serious personal injury and/or damage to drivetrain when
shifting back into gear.

(1) Down-Shifting. A down-shift from one gear to a lower one can be made at any time to maintain an efficient
engine speed. Maintain one gear when traveling up a hill and shift only when past crest.
(2) Up-Shifting. An up-shift from one gear to a higher one can be made at any time. The most efficient use of

each gear range is achieved when minimum engine rpm of 1600 is reached in the gear range before shift is
made.
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(3) Intermediate Speed Shifting.

CAUTION
*  When shifting, wait for intermediate shift indicator light to change before letting up
on clutch. Failure to do so could result in equipment damage.

* Do not actuate clutch too fast. Intermediate speed is pneumatically engaged.
Failure to do so could result in equipment damage.

e

Slide intermediate speed control (3) on main shift lever (1) down (position L), disengage clutch, then engage
clutch. Pull control up (position H), disengage clutch, then engage clutch.

(4) Changing Direction. The vehicle must come to a complete stop before shifting group shift lever (2) into
reverse.

h. Selecting Four-Wheel Drive and Four-Wheel Drive with Differential Lock.

CAUTION
Do not drive on highway with differential locks engaged. Equipment damage may
occur.

While operating vehicle off-road, always engage four-wheel drive or differential lock
to activate pressurization of axles and wheel hubs. This will prevent dirt from
entering hub drive housing and damaging wheel hub seals.

Engage and disengage four-wheel drive and four-wheel drive with differential lock
only when wheels are rotating in contact with the ground, not spinning or slipping.
This will prevent premature failures of the constant velocity joint and axle shaft.

While operating vehicle off-road, avoid sharp turns with differential locks engaged.
Equipment damage may occur.
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(1) Position 0 is two-wheel drive (rear axle).

NOTE
System air pressure must be maintained above 90 psi before selecting four-wheel drive
and four-wheel drive with differential lock.

(2) Shifting into four-wheel drive (position 1) is effected by means of a control cylinder on the transmission.

(3) The differential locks on both axles are added (position II). The four-wheel drive and the differential locks
can be engaged and disengaged while driving, without disengaging clutch, if the wheels are not spinning and
have contact with solid ground.

Stopping the Vehicle.

U
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(1) Depress clutch pedal (1).
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(2) Fully release accelerator pedal (2).

WARNING

Do not fan brakes by repeatedly depressing and releasing brake pedal. This can
reduce air pressure too low for stopping, resulting in personnel injury.

If hand brake must be used to stop vehicle, prepare for sudden stop and brace
yourself. Failure to do so could cause serious head, neck, and back injuries.

(3) Apply even pressure on brake pedal (3) until vehicle comes to complete stop. Shift main shift lever (4) and
group shift lever (5) into neutral position.

(4) Apply parking brake (6).

j-  Stopping the Engine.

CAUTION

Stopping engine immediately after vehicle has been under load could result in
overheating and accelerated wear.

Do not turn off ignition switch or master disconnect switch before' shutting off fuel, or
damage to charging system could result.

(1) Park vehicle and operate engine at low idle for 5 minutes.
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(2) Move throttle lever (1) to OFF position.

(3) Turn off ignition switch (2).
(4) Turn master disconnect switch key (3) to OFF.
(5) Perform your after (A) PMCS. (Refer to[paragraph 2-5])

(6) Fill fuel tank to filler neck if vehicle is to be parked for an extended length of time to avoid formation of
condensation.

(7) When leaving vehicle, close and lock cab doors and windows.

k. Front Loader Operation (SEE).

(1) Boom Control Lever (1). Located to right of driver's seat. Full lever to raise boom; push lever to lower
boom. Push past detent for float.

(2) Bucket Control Lever (2). Located to right of driver's seat. Pull lever to curl bucket up; push lever to curl
bucket down.
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(3) Front Loader Shutoff Valves.
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(&) Turn levers (3) parallel to hydraulic line to open valve when front loader is in use.

(b) Turn levers (3) 1/4 turn to close valve when front loader is stowed for travel.

(4) Lowering Bucket.

(&) Remove two retaining pins (4) from two travel lock plates (5).
(b) Start vehicle and raise front loader so travel lock plates (5) release from retaining pins (4).
(c) Lower front loader to ground and shut down vehicle.

(d) Lock two travel lock plates (5) in stowed position by installing two retaining pins (4).

WARNING
Be careful at all times. Keep area clear of unauthorized personnel. Know location of
authorized personnel in area. Failure to do so could result in

Before operating front loader in an area where your visibility is reduced (next to a
building, etc.), install guard rail and warning signs to keep other personnel away from
your machine. Failure to do so could result in personal injury.
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WARNING
Before operating front loader, visually check digging site for utilities (gas lines, power
lines, water mains, etc.). Failure to do so could result in personnel injury.

Never work on front loader while boom arms are raised or while anyone is near
equipment controls. To do so could cause personnel injury.

CAUTION
Do not operate front loader without bucket teeth. To do so could result in equipment
damage.

Do not operate front loader without rear attachment. To do so could result in
equipment damage.

Do not curl bucket forward and then raise lift arms. Always raise lift arms with
bucket in curled back position. This will prevent undue strain on rollback cylinders
and possible equipment damage.

While loading bucket or pushing material, maintain proper gear range and constant
rate of speed. Failure to do so could result in engine running backward. Indications
for engine running backward are exhaust smoke coming from air intake, oil pressure
dropping to zero, lack of power, and transmission in reverse of normal. Should this
happen, immediately shut engine off, wait a few seconds, and restart engine.
Failure to shut engine off could cause damage to equipment.

(5) Bucket Loading and Unloading.
(a) Lower bucket to ground surface with teeth against earth.
(b) Drive vehicle forward to fill bucket.
(c) Curl bucket back when loaded.

(d) Raise bucket to travel height, approximately 2 ft (0.66 m). Move vehicle to dumping site and dump load.
Bucket is self-leveling and will remain in its full curled position through entire lifting range.

CAUTION
Travel in high position with load will cause unstable vehicle operation and possible
damage to equipment.

(6) Travel Locks. Travel locks should be installed before traveling long distances or when front loader is not in
use. Once in place, the bucket cannot lower and come in contact with ground surface while relocating the
vehicle. Travel locks must be disengaged and stowed prior to operation.
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(a) Lift bucket boom slightly off ground until brackets (6) can be swung up into place.
(b) Install spring clip (7) into brackets and lower boom until brackets are resting firmly on ends of cylinders.

I. Backhoe Operation.

(1) Left Stabilizer Control Lever (1). Push lever to lower left stabilizer; pull lever to raise left stabilizer.

(2) Bucket Control Lever (2). Pull lever to curl bucket inward for loading; push lever to curl bucket outward for
dumping.

(3) Dipper Control Lever (3). Pull lever to move dipper inward; push lever to move dipper outward.
(4) Boom Control Lever (4). Pull lever to raise boom; push lever to lower boom.
(5) Right Stabilizer Control Lever (5). Push lever to lower right stabilizer; pull lever to raise right stabilizer.
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LATCH

(6) Boom Lock Latch Lever (6). With pin centered in latch, move lever right to lift latch above pin. Move
boom forward until latch clears pin. Release lever, allowing latch to return to normal position.
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(7) Left Swing Control Pedal (7). Press down on pedal to move boom to left.

(8) Right Swing Control Pedal (8). Press down on pedal to move boom to right.
(9) Releasing Backhoe From Transport Position.
NOTE
Make sure front loader travel locks are disengaged and stowed.
(a) Park vehicle on level ground and lower front loader to ground surface.
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(b) Depress clutch pedal (9), shift transmission into neutral, and engage PTO lever (10). Release clutch

pedal.
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(c) Activate HI/LO engine RPM switch (11) (2000 rpm).

(d) Open lock latches (12) with lever (13).
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(e) Release backhoe travel lock (14) and tilt backhoe into upright position with tilt control lever (15). Close lock latches
with lever (13) and switch off HI/LO engine RPM switch.

WARNING
Never mount or dismount rear of vehicle with HI/LO engine RPM switch in HI position.
To do so could cause personal injury.

CAUTION
Do not grab backhoe control levers while mounting vehicle. To do so could cause
equipment damage.

(f) Mount vehicle and adjust seat by pulling adjustment lever (16) out. Adjust forward or backward as
desired.
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CAUTION
Always position stabilizer pads for maximum stability when backhoe is not operating
next to unmovable object. Failure to do so could result in equipment damage.

Exercise care when swinging backhoe completely to the side. In some positions,
backhoe can contact stabilizers and cause damage.

(10)
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(g) Lower stabilizers with control levers (1 and 5) until stabilizers are extended and slightly lift rear of
vehicle.

(h) Using swing control pedals (7 and 8), swing backhoe to center position.

() Release boom lock by pushing boom lock latch lever (6) to the right. Lift boom lock by moving boom
control lever (4) out.

() Pull back on boom control lever (4).
(k) Backhoe is ready for operation.

Digging with Backhoe.

WARNING
Before starting work in new area, walk around and look for holes or obstructions.
Failure to find hidden holes or obstructions could result in an accident and injury.

Before operating backhoe in area where your visibility is reduced (next to a building,
etc.), install guard rail and warning signs to keep other personnel away from your
machine. Failure to do so could result in personnel injury.
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WARNING
Before operating backhoe, visually check digging site for utilities (gas lines, power
lines, water mains, etc.). Failure to do so could result in personnel injury.

Keep clear of digging area to avoid being crushed by swinging boom. Operate
backhoe from operator's seat only. Any other method could result in injury to
operator or bystanders.

Do not dig around or under stabilizers. Reposition stabilizers to permit digging when
necessary to avoid undermining that could cause vehicle to fall into excavation,
resulting in serious personal injury.

When operating backhoe, keep both feet behind guards. Failure to do so could
result in personal injury.

Backhoe boom has wide swing capability. Before swinging backhoe to either side,
make sure area is clear of all personnel and obstructions to prevent personnel injury.

Do not operate backhoe without bucket teeth to prevent personnel injury.

Always lower front loader to ground surface when operating backhoe to increase
stability. Failure to do so could result in personal injury.

When operating backhoe on side of hill, dump earth from excavation on highest side
of excavation to prevent vehicle from overturning. Failure to do so could result in
serious personal injury.

Always face vehicle and use grabhandles and steps when mounting or dismounting;
do not jump from vehicle. Failure to do so could result in personal injury.

Before operating earthmoving implements, make an operational check of all controls
in a clear area. Do not allow other personnel in area. Failure to do so could result in
personnel injury.

When operating basic tractor or earthmoving implements, know location of all
personnel at all times to prevent personnel injury.

Do not allow personnel to perform maintenance on front loader or backhoe with
buckets loaded and raised. Personnel outside vehicle must stand clear of
implements whenever operator is near controls of either backhoe or front loader.
Failure to do so could result in personal injury.

Check all bolts daily before and after operation of earthmoving implements to
prevent personnel injury.
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(a) Activate HI/LO engine RPM switch (11).

—

(b) Lower front loader to ground surface using front loader remote switch (17).
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(c) Extend boom to 45 degree angle with boom control lever (4).

(d) Using dipper control lever (3), start dig cycle. Halfway through dig cycle begin to curl bucket with bucket
control lever (2). If bucket stalls, lift boom slightly.

(e) On completing dig cycle, curl bucket completely, extend dipper, and swing to dump site with swing
control pedals (7 and 8).

(f) Move dipper out and dump bucket at same time.

(g) After dumping bucket, swing and lower boom at same time. When bucket is over excavation, stop swing
and lower boom.

(h) Repeat dig cycle until job is completed.
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Moving Vehicle with Backhoe.

WARNING
Do not move vehicle with backhoe unless vehicle is on level ground. To do so could
result in personal injury.

(8) Release parking brake.

(b) Make sure venhicle front wheels are straight forward.

(c) Raise front loader from ground surface using front loader remote switch.

(d) Decrease engine speed by deactivating HI/LO engine RPM switch.

(e) Raise boom and retract dipper. Move backhoe as required to place bucket teeth on firm ground.
(f) Raise both stabilizers off the ground enough to clear when vehicle is moved.

(g) Use boom and dipper to move vehicle. Slowly move dipper out and at the same time, lower boom.
(h) At new position, lower both stabilizers and front loader to ground surface.

(i) Increase engine speed by activating HI/LO engine RPM switch and resume excavating.

Lifting with Backhoe.

WARNING
e Backhoe is not a crane. Exercise caution when lifting load to prevent injury to
personnel.

e Lower load to ground if one of the stabilizers is raised above ground or there is any
indication that stability of vehicle is reduced. Failure to do so could result in serious
personal injury.

(8) Lower front loader to ground surface.

(b) Attach hand line to load before lifting. Make sure person holding line is away from load.
(c) Position vehicle as close to load as possible without interfering with movement.

(d) Use suitable cable or sling to fasten load to end of dipper at bucket pivot pin.

(e) With backhoe, lift load 1-2 in. (25-50 mm) above ground.

(f) Move load slowly. Keep all persons away from elevated load until it is safely lowered to ground or stand.
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(13) Ripping with Backhoe Ripper Shank. The ripper shank is used to penetrate shale, sandstone, compacted gravel,
pavement, dry clay, or frozen earth. The ripper is used when the backhoe bucket will not penetrate these
materials itself. The ripper shank is designed to break surfaces too hard to be readily penetrated by the backhoe

bucket.

(a) Installation on Backhoe Bucket.

Do not install or remove hydraulic tools or ripper shank without assistance. Excessive

weight can cause personal injury.

WARNING

2

3

4

Insert ripper shank pin (18) in one ripper shank connection lug (19) pin hole on back of bucket.

Place ripper shank (20) between ripper shank connection lugs (19). Aline ripper shank pin hole (21)
with ripper shank connection lug pin holes and push ripper shank pin (18) through ripper shank (20) and second
connection lug pin hole.

Insert ripper shank keeper pin (22) in ripper shank pin (18).
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(b) Removal from Backhoe Bucket.

5

WARNING
Do not install or remove hydraulic tools or ripper shank without assistance. Excessive
weight can cause personal injury.

I~

Remove ripper shank keeper pin (22) from ripper shank pin (18).
Drive ripper shank pin (18) through ripper shank connection lugs (19) and ripper shank (20).

With ripper shank (20) removed from bucket, install ripper shank pin (18) in ripper shank pin hole (21) and
secure by installing ripper shank keeper pin (22) through ripper shank pin (18).

Stow shank assembly in vehicle tool box.

Operation of Ripper Shank.

Position backhoe with boom at approximately 45 degree angle with bucket curled to allow ripper shank to
penetrate material. Front surfaces of tooth and shank are sloped so that digging action tends to pull shank into
material.
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(14) Placing Backhoe in Transport Position.

WARNING
Make sure no objects are on or under backhoe seat before placing backhoe in transport
position. Failure to do so could activate boom causing injury to personnel.

(a) Park vehicle on level ground and lower front loader to ground surface along with backhoe stabilizers.

(b) Rotate backhoe bucket completely in and retract dipper using control levers (2 and 3).

(c) Use swing control pedals (7 and 8) and center backhoe. Pull boom control lever (4) until boom begins to
stop. Push boom control lever forward until boom is over center and boom lock latch is engaged.

(d) Swing backhoe fully to right side of vehicle.

(e) Raise both stabilizers completely. Deactivate HILO engine RPM switch and
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Open lock latches (12) with lever (13).
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(g) Activate HI/LO engine RPM switch. Using tilt control lever (15), lower backhoe into transport position until it
snaps into boom lock and engages firmly. Deactivate HI/LO engine RPM switch.

(h) Depress clutch pedal (9) and disengage PTO lever (10).

(i) Engage clutch and raise and secure front loader bucket travel locks.

(15) Operation of Stabilizers.

WARNING

Stabilizers must be on level plane relative to one another. Failure to heed warning could
result in personal injury.

CAUTION
¢ Always position stabilizer pads for maximum stability when backhoe is not operating
next to an unmovable object. Failure to do so could result in equipment damage.

e Exercise care when swinging backhoe completely to one side. In some positions,
backhoe can contact stabilizers and cause equipment damage.
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Lower stabilizers with control levers (1 and 5) until stabilizers are extended and slightly lift rear of vehicle.
m. Forklift Operation (HMMH).

NOTE
For forklift operation, front suspension lockout system should be engaged (refer to page

2-15).

(1) Mast Control Lever (1). Located to right of driver's seat. Pull lever to raise carriage; push lever to lower
carriage.

(2) Tilt Control Lever (2). Located to right of driver's seat. Pull lever to tilt mast backward; push lever to tilt mast
forward.

(3) Carriage Rotation. Press button (3) and at same time push lever (2) to rotate carriage clockwise or pull lever to
rotate carriage counterclockwise.
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WARNING

Never carry load greater than rated capacity 4,000 Ib (2216 kg) of vehicle/forklift
combination. To do so could cause personal injury.

Make sure total capacity of forks is equal to or greater than load to prevent personal
injury.

Rotate load slowly in elevated positions. Rotating too fast will cause vehicle instability
and possible loss of load and injury to personnel.

Do not rotate loads in immediate area of any personnel. To do so could result in
personnel injury.

Set loads down with forks parallel to ground. Failure to do so could result in personnel
injury.

Drive carefully and observe traffic rules. Be in full control of vehicle at all times.
Avoid ruts, bumps, and other hazards that could cause vehicle to swerve or tip
resulting in injury.

Never leave vehicle unattended without lowering load, setting hand brake, and
stopping engine. To do so could result in personal injury.

Do not allow anyone to ride on forks. Never allow anyone under load or carriage.
Never reach through mast. To do so could result in personnel injury.

Transport load with forks lowered 3-4 in. (7.6-10.1 cm) above ground and mast tilted
back. Failure to do so could result in personal injury.

Limit amount of vehicle maneuvering to minimum when high stacking load. Failure to
do so could result in personal injury.

Do not turn on incline. Always back down ramps or inclines when possible. Driving
forward with load, down ramp or down incline, will reduce vehicle stability and cause
possible injury to personnel.

Travel slowly around corners. Sound horn on blind corners. Be careful of overhead
clearances. Watch where you are going, whether in forward or reverse. Avoid sudden
stops and starts. Failure to do so could result in personnel injury.
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Picking Up Load with Forklift.
(a) Position vehicle in front of load, lower forks to ground, and raise forks slightly to avoid rubbing.
(b) Slowly drive vehicle forward and position forks under load. Make sure load is positioned evenly over forks.
(c) Tilt mast back to stabilize load against carriage.
(d) Raise load 3-4 in. (7.6-10.1 cm) from ground.
Transporting Load with Forklift.
(&) Move vehicle slowly and know location of all other personnel during every minute of operation.

(b) Tilt load as required to clear obstacles and terrain. This should be done with vehicle stopped to avoid
shifting load on forks.

(c) When moving around large obstacles, such as a building, use horn as tactical situation permits to alert other
personnel of your presence.

Setting Down Load with Forkilift.

(a) Position vehicle with load in front of stable surface.

(b) Tilt mast forward to bring forks parallel with ground.

(c) Lower load to ground until forks clear load, and back vehicle to clear load.

Stacking with Forklift.

(&) When stacking load, raise carriage high enough for forks to clear top of loading surface.
(b) Tilt mast forward to bring forks parallel with loading surface.

(c) Center load and lower mast to clear forks, and back vehicle to clear load.

Unstacking with Forklift.

(a) Position vehicle in front of load, and raise forks to lift point of load.

(b) Slowly drive vehicle forward and position forks under load. Make sure load is positioned evenly over forks.
(c) Tilt mast back to stabilize load against carriage.

(d) Back vehicle from stack and lower forks 3-4 in. (7.6-10.1 cm) from ground.
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(9) Placing Forklift in Transport Position.

(a) Place forks on ground.

OFF-ROAD POSITION

HIGHWAY POSITION
(b) Remove two lock pins (4) and both carriage restraints (5) from stowed position on mast.
(c) Install one carriage restraint (5) in upper position with end pointing down.
(d) Carefully raise mast carriage (6) to engage carriage restraint.
(e) Install other carriage restraint (5) on same mast pins with end pointing up to engage carriage.
(f) Install lock pins (4) to secure carriage restraints (5).
(g) Remove two fork lock pins (10) and stow lock pins in carriage channel.
(h) Remove two lock pins (7) and fork restraints (8) and slide over ends of forks.

() Manually raise forks, engage fork restraints (8) with carriage lock (9), and install lock pins (7).
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() Forklift Shutoff Valves. Turn levers (11) parallel to hydraulic line to open valve when forklift is in use. Turn
levers (11) 1/4 turn to close valve when forklift is stowed for travel.

(10) Removing Forklift from Transport Position.

(a) Forklift Shutoff Valves. Turn levers (11) parallel to hydraulic line to open valve when forklift is in use.
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(b) Remove two lock pins (7) from carriage lock. Lift fork restraints (8) and lower forks.
(c) Remove two fork lock pins (10) from carriage channel and secure forks.
(d) Slide fork restraints (8) off forks and install them on mast frame (12) with lock pins (7).
(e) Remove lock pins (4) from carriage restraints (5) on mast.
NOTE

Carriage mast must be moved to remove lower carriage restraint.

(f) Remove outer carriage restraint (5).

(o) Remove other carriage restraint (5) and install both carriage restraints (5) on mast parallel to mast.

(h) Secure carriage restraints (5) with lock pins (4).
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Crane Operation (HMMH).

1)
(2)
3)
(4)
()
(6)
(7)
(8)
(9)

Mast Folding Lever (1). Pull lever up to unfold mast; press down to fold mast.

Left Outrigger Vertical Control Lever (2). Pull lever up to raise outrigger; push down to lower outrigger.

Right Outrigger Vertical Control Lever (3). Pull lever up to raise outrigger; push down to lower outrigger.
Outrigger Horizontal Control Lever (4). Pull lever up to extend outriggers; push down to retract outriggers.
Boom Extension Lever (5). Pull lever up to extend outer boom; push down to retract outer boom.

Outer Boom Control Lever (6). Pull lever up to raise outer boom; push down to lower outer boom.

Inner Boom Control Lever (7). Pull lever up to raise inner boom; push down to lower inner boom.

Boom Rotation Lever (8). Pull lever up to swing boom clockwise; push down to swing boom counterclockwise.

Tilt Lock Lever (9). Push lever down to engage and disengage tilt lock.

(10) Rotation Lock Lever (10). Pull lever into detent to disengage; release lever to engage.
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WARNING

Daily inspect vehicle and crane operation prior to use. Failure to do so could result in
personal injury.

At work site, park vehicle with grade. When cross-grade parking is necessary, restrict
load to compensate for increased tipping risk. Failure to do so could result in severe
personal injury.

Do not attempt to handle load if outriggers are unable to make solid contact with
ground. To do so could result in personal injury.

Use equipment on solid, level surface with outriggers properly extended. Failure to do
so could result in personal injury.

*Avoid overhead obstructions on work side of unit as much as possible. Failure to do
so could result in personal injury.

Always disengage PTO prior to moving carrier vehicle. Failure to do so could result in
personal injury.

Before operating crane, refer to maximum load (capacity) chart on crane for operating
load limitations. Failure to do so could result in personal injury.

Never exceed rated lifting capacities. To do so could result in personal injury.

Never side load boom by dragging load from side. To do so could result in personal
injury.

Perform all stowage procedures using driver's side controls to prevent possible
personal injury.

Never rotate crane too fast with load. Cranes are equipped with overload protection
system. In overload condition, no function will operate that will result in increase in
operating radius. However, same function may be operated in opposite direction if it
results in decrease in load. Overload protection system is not sensitive to carrier
vehicle stability and is not substitute for good judgment. Always refer to capacity chart
before attempting to lift load. Failure to do so could result in serious personal injury.

Never swing load over personnel. To do so could result in personnel injury.

Operate all controls slowly and smoothly to avoid damage to equipment or injury to
personnel.

Always have clear view of work area. Failure to do so could result in personnel injury.
Maintain clearance of at least 10 ft (3.04 m) between any part of crane, loadline or

load, and any electrical line. Death or serious injury will result from contact or
inadequate clearance.
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WARNING

¢ Never leave operator's station with load suspended in air. To do so could result in
personnel injury.

¢ Do not operate, walk, or stand beneath boom or suspended load. To do so could result
in personal injury.

¢ Never use attachment for lifting personnel; be aware of attachment position at all
times. Failure to do so could result in personal injury.

¢ Never place loose objects on booms or load. Secure load before operating
attachment. Failure to do so could result in personal injury.

e Stand clear when positioning outriggers. Outriggers can cause serious crushing injury.

(11) Release Crane from Transport Position.




TM 5-2420-224-10

(b) Press clutch pedal, shift transmission into neutral, and pull PTO lever (12) to engage PTO.

CAUTION
When operating crane in soft areas, place load bearing pads under front and rear
stabilizers. Failure to do so could result in equipment damage.

(c) Lower both front stabilizers (13) to lowest position and install pins.

15

14

(d) Deploy both rear outrigger feet (14) from stowed position by removing quick-release pins (15) and unfolding
outrigger feet. Install quick-release pins (15).

2-109



TM 5-2420-224-10

(e) Activate front suspension lockout system by pulling switch (16) behind passenger seat and pressing clutch

pedal at same time.

(f) Move engine speed switch (17) from idle position to crane position.
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(@) Move rear implement lock lever (18) to OPEN position and make sure locks are fully retracted.
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(h) Simultaneously pull travel latch handle (19) to release travel latch and hold rear implement tilt lever (20) in
LOWER position until crane starts to move from stowed position. Release latch handle (19).

(i) Continue holding implement tilt lever (20) in LOWER position. Release lever (20) when crane has stopped in
upright position.

() Move rear implement lock lever (18) to CLOSE position to engage locks.

(k) Fully extend rear outriggers (21) by pulling up outrigger horizontal control lever (4).

() Lower rear stabilizers separately by pushing down left and right outrigger vertical control levers (2 and 3) until
firm contact is made and vehicle is level.
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(12) Main Mast Setup.

(&) Make sure extension boom is fully retracted by pushing down boom extension lever (5). Make sure outer
boom is fully retracted by pushing down outer boom control lever (6).

CAUTION
Failure to fully erect crane mast will cause damage to crane mast cylinders.

NOTE
Tilt lock lever and mast folding lever must be used together to move mast.

(b) Erect mast by pushing down tilt lock lever (9) and pulling up mast folding lever (1) at same time until mast
has stopped in upright position.

(c) Pull rotation lock lever (10) to detent position to release rotation lock.

(d) Raise inner boom to unfold crane by pulling up inner boom control lever (7).

(e) Raise outer boom to working position by pulling up outer boom control lever (6).
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(13) Load Handling Operation.
NOTE

Load handling is accomplished by using four control levers on side of rear crane control
station on HMMH.

(&) Inner Boom Control Lever (7). Raise and lower boom.
(b) Outer Boom Control Lever (6). Raise and lower boom.
(c) Boom Extension Lever (5). Extend and retract boom.

(d) Boom Rotation Lever (8). Rotates boom to left or right.
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(e) Lifting with Crane.

N I~

Iw

— 26"7"

—22'0"

—-18-4"

— 50"

WORKING LOADS WILL BE LIMITED TO THOSE SHOWN.
DEDUCT THE WEIGHT OF LOAD-HANDLING DEVICES.

RANGE] REACH CAPACITY | RANGE] REACH CAPACITY
8-0" 6,000 LBS. 141" 3,400 LBS.
100" 4,800 LBS. 192" 2,000 LBS,

Crane Capacities

TM 5-2420-224-10

Place vehicle as close to load as possible to avoid unnecessary overreaching of booms.

Secure suitable sling in lifting hook.

Calculate size of load and always pay attention to load chart when lifting load.

Lift load smoothly and move to desired location. Use spotters if load is large and visibility is obscured.
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(14) Crane Stowage Instructions.

WARNING
Clear personnel from area prior to starting procedure. Perform all stowage procedures
using driver's side controls to prevent possible personal injury.

——

(b) Rotate crane using boom rotation lever (8) until turntable hole and rotation lock pin are alined; engage
rotation lock pin by releasing rotation lock lever (10).

(c) Raise inner boom to angle of approximately 135 degrees to main mast by pulling inner boom control lever
(7). Make sure extension boom is fully retracted.

(d) Push down outer boom control lever (6) to retract outer boom cylinder completely.

(e) Push down inner boom control lever (7) to retract inner boom cylinder completely to fold crane.
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(f) Lower mast by pushing down tilt lock lever (9) and pushing down mast folding lever (1) at same time until
mast has completely lowered to stowed position.

(15) Placing Crane in Transport Position.
(a) Pull left and right outrigger vertical control levers (2 and 3) to raise rear stabilizers completely.

(b) Push down outrigger horizontal control lever (4) to retract rear outriggers (21) completely.

z00r =“2ffmrvte

=7

(c) Move rear implement lock lever (18) to OPEN position to release locks.

(d) Move rear implement tilt lever (20) to RAISE position to move crane from upright position to stowed position.
Release lever (20) when crane is latched in stowed position with travel lock (22).
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PR

(f) Move rear outrigger feet (14) from operation position to stowed position.

(g) Raise both front stabilizers (13) and install pins when in stowed position.

(h) Push PTO lever (12) to disengage PTO, and push switch (16) to deactivate front suspension lockout system.
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0. Removing Hydraulic Tools from Hydraulic Accessory Box (SEE).

1)

(2)

3)

WARNING
Pavement breaker weighs 72 |b (32.7 kg) and hammer drill weighs 48 Ib (21.8 kg). Get
assistance if needed to remove tools from hydraulic accessory box. Failure to do so
could result in personal injury.

. —®)
Ejﬂ]
iye

Unlock hydraulic accessory box (1) and remove tiedown bracket (2). Remove either pavement breaker (3) or
hammer drill (4) by grasping tool and lifting off dowel.

Remove tiedown straps (5). Remove either drill bits (6) for hammer drill (4) or spade/bits,(7) for pavement
breaker (3).

WARNING
Do not touch bar or chain on chain saw. To do so could cause personal injury.

Remove tiedown straps (5). Remove chain saw (8) by holding pistol grip with left hand and handle bar with right
hand.
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p. Installing Hydraulic Tools in Hydraulic Accessory Box (SEE).
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(1) Grip hammer drill (1) and pavement breaker (2) firmly by handle and shank and install on dowel. Secure
with tiedown bracket (3).

(2) Place drill bits (4) and spade/bits (5) in appropriate locations. Secure with tiedown straps (6).

WARNING
Do not touch bar or chain on chain saw. To do so could cause personal injury.

(3) Install chain saw (7) by holding pistol grip with left hand and handle bar with right hand. Secure with tiedown
straps. (6).

(4) Close and secure hydraulic accessory box (8).
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g. Removing Hydraulic Tools from Hydraulic Accessory Box (HMMH).

Unlock hydraulic accessory box and remove tiedown strap (1) securing impact wrench (2). Grasp impact wrench
with both hands.

r. Installing Hydraulic Tools in Hydraulic Accessory Box (HMMH).

Grasp impact wrench (2) with both hands and place in hydraulic accessory box. Secure impact wrench with
tiedown strap (1). Close and secure hydraulic accessory box.

s. Connecting Hydraulic Tools to Hydraulic Hose Reel.

WARNING
Make sure hydraulic power source is off before installing tool hoses to hose reel
hoses. Failure to do so could result in personal injury from accidental activation of
tool.

Always wear hearing protection when operating hydraulic tools to prevent personal
injury.
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WARNING
Do not activate hydraulic tool circuit when hydraulic tools are disconnected from
hose reel fittings. To do so will cause excessive oil temperature resulting in damage
to pump and possible personal injury.

If tool quick disconnects were disconnected while under pressure, use BIl (Basic
Issue Items) tools and slowly loosen one hose fitting to free trapped pressure.
Protect eyes from fluid spray. Failure to do so could result in personal injury.

CAUTION
Wipe quick disconnects clean with lint-free cloth before attaching hoses. Damage to
internal parts of tools could result from dirt on couplings.

NOTE
The following procedures apply to all hydraulic tools.

(1) Lay tool on tarp or clean, dry surface.

(2) Pull hoses (1) from hose reel.

(3) Insert tool hose coupler into hose reel coupler. Turn tool hose coupler approximately 1/8 turn to lock in
place.
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t. Disconnecting Hydraulic Tools from Hydraulic Hose Reel .

WARNING
Make sure hydraulic power source is off before removing tool hoses from hose reel
hoses. Failure to do so could result in personal injury from accidental activation of tool.

NOTE
The following procedures apply to all hydraulic tools.

(1) Lay tool on tarp or clean, dry surface.

(2) Unlock quick-disconnect coupler by twisting until slot is alined with alinement pin. Pull back on coupler half
to release quick disconnect.

(3) Wipe quick disconnects and tools clean.

(4) Return hoses (1) to hose reel.

(5) Place hydraulic tool back in proper storage place.
u. Hydraulic Tool Operation.

(1) Installing Pavement Breaker Spade/Bits (SEE).

NOTE
Use your foot, not your hand, to engage latch.
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(8) Rotate latch (1) on breaker foot downward (pointing away from foot).
(b) Insert bit (2) into breaker foot and pull latch (1) up to lock spade/bit in place.

(2) Chipping and Breaking Pavement or Rock With Pavement Breaker (SEE).

WARNING
Never inspect or clean pavement breaker with operating pressure at tool. Accidental
engagement of pavement breaker can cause personal injury.

Always connect hoses from hose reel to tool couplers before energizing power
source. Failure to do so could result in personal injury.

Keep bystanders at safe distance from work area to prevent personnel injury.

Always wear safety glasses or goggles when operating pavement breaker. Failure to
do so could result in personal injury.

Always wear steel toe shoes with shin guards or metal shoe caps when operating
pavement breaker. Failure to do so could result in personal injury.

Never wear loose clothing that can get tangled in working end of tool. To do so
could result in personal injury.

Always wear hearing protection when operating pavement breaker to prevent
personal injury.
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CAUTION
Hydraulic tools switch must be in off position when coupling or uncoupling hydraulic
tools. Failure to do so will result in damage to quick-disconnect couplers and
overheating of hydraulic system.

If hydraulic hand tools are to be in operation during winter, couple two auxiliary hose
reel ends together to preheat hoses and hydraulic oil and prevent equipment
damage.

(@)
(b)
()
(d)
(€)
(f)

(9)

NOTE
Bite or width of broken material will vary with strength and thickness of material and
amount of reinforcement wire or rebar.

Harder material and more reinforcement wire or rebar will require smaller bits. To
determine most effective bit, start with 2-in. (50-mm) or smaller bits.

Corners will require smaller bits because of greater support by surrounding material.
When too large a bite is taken, sticking of steel occurs; steel drills into material and
shank becomes trapped by surrounding material.

Remove breaker from hydraulic accessory box.

Install appropriate bits for the job.

Connect breaker to hydraulic quick-disconnect couplers.

Energize tool circuit.

Place bit firmly on surface to be worked.

Squeeze trigger to start breaker. Adequate downward pressure is very important. When point breaks
through obstruction, or becomes bound, release trigger and reposition bit on material.

To start an opening, break an opening (hole) in center of surface. Once hole is started, crack portions of

material into original opening. If breaker bit is used in spiral pattern around original hole, progress will be
faster because breaking off edges requires smaller bites.
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(3) Installing Hammer Drill Bits (SEE).

() Pull latch (1) up at foot so drill bit can be inserted.
(b) Insert bit and push latch (1) down to lock bit in place.

(4) Drilling with Hammer Drill (SEE).

WARNING
Never inspect or clean hammer drill with operating pressure at tool. Accidental
engagement of hammer drill can cause personal injury.

Always connect hoses from hose reel to tool couplers before energizing power
source. Failure to do so could result in personal injury.

Keep bystanders at safe distance from work area to prevent personal injury.

Always wear safety glasses or goggles when operating hammer drill. Failure to do
so could result in personal injury.

Always wear steel toe shoes with shin guards or metal shoe caps when operating
hammer drill. Failure to do so could result in personal injury.

Never wear loose clothing that can get tangled in working end of tool. To do so
could result in personal injury.

Do not operate hammer drill at oil temperatures above 140°F (60°C). Operation at
higher temperatures can cause higher than normal temperatures at tool, resulting in
operator discomfort.

Always wear hearing protection when operating hammer drill to prevent personal
injury.

2-125



TM 5-2420-224-10

CAUTION
Hydraulic tools switch must be in off position when coupling or uncoupling hydraulic
tools. Failure to do so will result in damage to quick-disconnect couplers and
overheating of hydraulic system.

If hydraulic hand tools are to be in operation during winter, couple two auxiliary hose
reel ends together to preheat hoses and hydraulic oil and prevent equipment
damage.

(&) Remove hammer drill from hydraulic accessory box.
(b) Install appropriate drill bit for job.
(c) Connect hammer drill to hydraulic quick-disconnect couplers.

(d) Energize tool circuit.

(e) Select hammer drill rotational direction and speed using rotational direction lever (2) on lower section of
drill. Drill is in neutral when lever is vertical. Drill turns at maximum speed in either forward or reverse
direction. Drill turns at proportional rate in either direction when lever is in intermediate position.

(f) Grip drill firmly with both hands.

(g) Place drill firmly on surface to be worked.

(h) Place rotational direction lever (2) to intermediate or full-on position. Squeeze trigger to start drill while
applying downward pressure. Squeezing trigger causes hammering action as well as drill bit rotation.

(i) Periodically pull bit out of hole while rotating to clear hole and allow better penetration.

()) If drill binds, reverse direction of drill bit rotation.
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(5) Felling Tree with Chain Saw (SEE).

WARNING
Always be well rested and mentally alert before operating chain saw to avoid prevent
injury.

Never inspect or clean chain saw with operating pressure at tool. Accidental
engagement of tool can cause personal injury.

Always connect hoses from hose reel to tool couplers before energizing power
source. Failure to do so could result in personal injury.

Keep bystanders at safe distance from work area to prevent personal injury.

Always wear safety glasses or goggles when operating chain saw. Failure to do so
could result in personal injury.

Always wear hearing protection when operating chain saw to prevent personal injury.

Always wear steel toe shoes with shin guards or metal shoe caps when operating
chain saw. Failure to do so could result in personal injury.

Never wear loose clothing that can get tangled in working end of tool. To do so
could result in personal injury.

Do not operate chain saw in tree unless you have been trained to do so to prevent
personal injury.

Do not allow other persons near chain saw when starting or cutting. Do not start
cutting until you have clear work area, secure footing, and planned retreat path from
falling tree. To do so could result in personal injury.

Hold chain saw firmly with both hands when chain is in motion. Use firm grip with
thumbs and fingers encircling chain saw handles. Failure to do so could result in
personal injury.

Keep body away from chain when chain saw is operating to prevent personal injury.

Carry chain saw with unit deenergized and bar and chain to rear of body. Failure to
do so could result in personal injury.

Do not operate chain saw that is damaged, improperly adjusted, or not completely
and securely assembled. Make sure chain stops when trigger is released. Failure to
do so could result in personal injury.
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WARNING
Use extreme caution when cutting small brush and saplings with chain saw. Slender
material may catch chain, whipping chain toward operator or pulling operator off
balance resulting in personal injury.

When cutting limb under tension, be alert for spring-back of limb. Failure to do so
could result in personal injury.

Keep hand grips dry, clean, and free of oil. Failure to do so could result in personal
injury.

Guard against kickback. Kickback is upward motion of bar that occurs when chain at
nose of bar contacts object. Kickback can lead to dangerous loss of control of chain
saw resulting in personal injury. Observe following procedures to avoid kickback:
Hold chain saw firmly with both hands.
Do not allow nose of bar to contact log, branch, ground, or any other obstruction.
Do not overreach.
Do not cut above shoulder height.
Make sure chain tension is adjusted and automatic oiler is workinl% EroEerly. Failure

to do so could result in personal injury or death. (Refer to for tension
adjustment.)

CAUTION
Hydraulic tools switch must be in off position when coupling or uncoupling hydraulic
tools. Failure to do so will result in damage to quick-disconnect couplers and
overheating of hydraulic system.

If hydraulic hand tools are to be in operation during winter, couple two auxiliary hose
reel ends together to preheat hoses and hydraulic oil and prevent equipment
damage.

Make sure vehicle is not within area of tree to be felled. Failure to do so could result
in equipment damage.

(&) Clear area to obtain good footing.

(b) Clear area where tree will fall.

(c) Clear area for retreat path.

(d) Remove chain saw from hydraulic accessory box.

(e) Connect chain saw to hydraulic quick-disconnect couplers.

(f) Energize tool circuit.
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(g) Check lean of tree. Tree must fall in direction of lean.
NOTE
For small trees less than 8 in. (20 cm) in diameter, use steps h and i. For large
trees over 8 in. (20 cm) in diameter, use steps j thru m.
If there is any doubt about direction of fall, use notch method.

(h) Make single felling cut on side of tree AWAY from direction of fall.

(i) As tree starts to fall, lay down chain saw and retreat.

‘ DIRECTION

FALLING F

FAL OF FALL
ft— NOTCH

() Make horizontal cut about 1/3 to 1/2 the way through trunk of tree on side TOWARD direction of fall.
(k) Make slant cut to complete notch and remove wedge of wood.

() Make horizontal felling cut 2 in. (5 cm) higher than bottom of notch and on side of tree AWAY from
direction of fall.

(m) As tree starts to fall, lay down chain saw and retreat.

(6) Sawing Log with Chain Saw (SEE).

WARNING
Keep chain out of dirt; dirt and rocks will dull chain, making chain unsafe. Failure to
do so could result in personal injury.

Stand uphill whenever possible; cut log may roll downhill and result in possible
personnel injury.

Stand to left of chain saw; it is designed for right-hand use only. Failure to do so
could result in personal injury.

Make sure footing is firm. Failure to do so could result in personal injury.
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WARNING
Grip chain saw firmly with both hands. Failure to do so could result in personal injury.

(a) Aline bar and place bucking cleat against work to be cut.
(b) In area A, cut down from top V3 the way. Finish by cutting up from bottom.
(c) In area B, cut down from top until cut is complete.

(7) Pruning and Debranching with Chain Saw (SEE).

WARNING
Make sure footing is firm. Failure to do so could result in personal injury.

Grip chain saw firmly with both hands. Failure to do so could result in personal
injury.

Do not work overhead with chain saw. Work at chest level or lower. Failure to do so
could result in personal injury.

Place bucking cleat as close to work as possible to avoid kickback.

(8) Using Impact Wrench (HMMH).

WARNING
Before operating impact wrench, make operational check of controls. Failure to do
so could result in personal injury.

Never inspect or clean wrench with power source operating or with operating
pressure at tool. Accidental engagement of tool can cause personal injury.

Always connect hoses from hose reel to tool couplers before energizing power
source. Failure to do so could result in personal injury.
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WARNING
Keep hand clear of spinning attachments on impact wrench at all times. Failure to
do so could result in personal injury.

Be aware of location of all personnel in area of operation. Failure to do so could
result in personnel injury.

Do not overreach. Maintain proper footing and balance at all times. Failure to' do so
could result in personal injury.

Be attentive to keep body clear of tool operating components. Failure to do so could
result in personal injury.

Always wear steel toe shoes with shin guards or metal shoe caps when operating
impact wrench. Failure to do so could result in personal injury.

Always wear hearing protection when operating impact wrench to prevent personal
injury.

Always wear safety glasses or goggles when operating impact wrench. Failure to do
so could result in personal injury.

Never wear loose clothing that can get tangled in working end of tool. To do so
could result in personal injury.

When operating impact wrench, always use sockets and accessories designed for
impact-type applications. Do not use standard sockets or accessories; they can
crack or fracture during operation and cause personal injury.

Do not use impact wrench as hammer drill or for metal drilling. To do so could result
in personal injury.

Only operate tool when attachment is securely installed. Failure to do so could
result in personal injury.

Keep hand grips dry, clean, and free of oil. Failure to do so could result in personal
injury.

CAUTION
Hydraulic circuit control valve must be set to OFF when coupling impact wrench.
Failure to do so could result in damage to quick-disconnect couplers and overheating
of hydraulic system.

To avoid or minimize trapped pressure within impact wrench, always connect
hydraulic return line first and disconnect it last. Failure to do so could result in
equipment damage.
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CAUTION
When using impact wrench continuously over long periods, high temperatures
generated in impact mechanism can reduce steel-part and lubricant durability within
wrench resulting in equipment damage.

(&) Remove impact wrench and attachments from tool box.

(b) Install desired socket and extension, if required, on wrench drive.

(c) Connect wrench to hydraulic quick-disconnect couplers.

(d) Energize tool circuit.

(e) Stand so wrench is securely attached to hardware to be removed/installed.

(f) Set reversing valve, located on left side of wrench, to desired direction of impact. Move valve lever
toward wrench drive end for clockwise direction; toward handle for counterclockwise direction.

(g) Squeeze trigger to activate wrench; release trigger to stop wrench.

v. Operating Instructions on Decals and Instruction Plates. These notes are strategically placed on the vehicle
for your convenience and protection. Know locations and follow instructions for all decals and instruction plates.
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Key Type Description
1 Instruction Horn and Headlight Dim
2 Warning Hearing Protection
3 Instruction Axle Differential Lock
4 Instruction Battery Disconnect Switch
5 Instruction Forklift Operation
6 Instruction Hand Throttle
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Description

Type
Warning

Key

Impact Gallons per Minute

Cooling Fan

Warning

Stay Clear of Vehicle

Warning
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Description

Type
Warning

Key

Crane Folding

10
11
12

Operating Dangers

Warning

Operating Dangers

Warning

Outrigger Safety

Warning

13
14
15
16
17
18
19
20
21

Outrigger Safety

Warning

Crane Controls

Instruction

Crane Folding

Instruction

Tilt/Rotation

Instruction

Electrocution

Warning

Crane Controls

Instruction

Stowing/Unfolding

Warning

Stowing/Unfolding

Warning
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Key Type Description

22 Warning Lifting with Backhoe
23 Warning Operation

24 Instruction Controls, Upper

25 Instruction Controls, Lower

26 Warning Operation

27 Caution Boom Swing
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Description

Type
Warning

Key

Hand Safety

28
29
30

Cylinder Pressure

Warning

Personnel Safety

Warning
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Section IV. OPERATION UNDER UNUSUAL CONDITIONS

2-8. OPERATION IN UNUSUAL WEATHER

a. Extreme Cold.

1)

(2)

3)

(4)

()
(6)

General. If operating backhoe (SEE) or crane (HMMH) in extreme cold, make sure proper operator
protection is worn. Extensive preparation of the vehicle is required for extremely cold weather. Extreme
cold causes many problems:

Lubricants thicken or congeal
Batteries may freeze or lose electrical efficiency
Fuel may not readily vaporize for combustion

Various materials will become hard, brittle, and easily damaged

Cooling System. Inspect for leaks and general condition. Make sure clamps are tight and there is enough
fluid in expansion tank. If system needs service, notify unit maintenance.

Fuel Tank. Do not allow fuel tank to remain partially empty for a long period in extremely cold weather. Fill
to filler neck after each work period to help avoid water condensation in the fuel tank. Remove all ice and
snow from around filler neck before refueling.

Electrical System.

(a) Inspect battery cables, wiring harnesses, and wiring. Notify unit maintenance if damaged.

(b) Use lights and other electrical equipment as little as possible when system is not charging.

Lubrication. Lubricate in accordance with LO 5-2420-224-12.

Engine Operation.

WARNING
Starter fuel is highly flammable. Do not expose to high temperatures. Store refill bottles
in cool place, especially during summer months. Failure to do so could result in serious
personal injury.

CAUTION
Before starting, make sure fuel and oil in engine are thin enough to flow. If oil drips from
dipstick, it is thin enough for engine to be started. Failure to observe this caution could
result in damage to equipment.

(a) Use ether start aid.
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CAUTION
Low idling speed during extremely cold temperatures can result in incomplete
combustion and formation of heavy deposits on valves.

(b) Run engine at reduced speed only long enough to circulate oil through engine, then increase speed and
warm up engine.

(c) Cover front of radiator, if necessary, to bring engine up to operating temperature. Remove cover after
warmup to avoid overheating engine.

(7) Vehicle Operation.
(a) Test brakes and equipment controls carefully.

(b) Move all controls slowly to warm hydraulic oil. Cycle each control several times. Normal warmup period
is 3-10 minutes.

(c) Operate under light load for first 5 minutes of operation.
(d) Make sure compressed air antifreeze system is on.
(8) Parking and Non-Use.

(a) Park venhicle in sheltered place, if possible. Cover to protect engine, accessories, and controls from ice
and snow.

(b) Run vehicle onto planks to prevent tires from freezing to ground. Block up bucket on SEE.
(c) Clean wet snow or mud from tires and hydraulic cylinders before it freezes.

(d) In extremely cold weather, notify unit maintenance to remove batteries and store in moderately warm
area. Have batteries installed just prior to starting engine.

b. Extreme Heat.

(1) General. Check coolant temperature gage and warning light frequently for indication of overheating. Allow
engine to idle slowly when it is overheated until temperature is reduced as indicated by normal condition of
warning indicators. If indicators stay on after more than 10 minutes of reduced workload, or alarm sounds,
stop vehicle and notify unit maintenance.

(2) Cooling System.

(8) Check coolant at frequent intervals and keep expansion tank cap tight. Notify unit maintenance if
unusual coolant loss is noticed.

(b) Make sure radiator is free of any blockage and obstructions.

(3) Lubrication. Lubricate in accordance with LO 5-2420-224-12.
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(4) Air Cleaner. Check and clean air filter more frequently. Check air cleaner indicator frequently. Clean dust
discharge valve regularly and notify unit maintenance if filter needs replacement.

(5) Parking and Non-Use. Park vehicle in a shaded area, if possible.
c. Rainy or Humid Conditions .
(1) General.
(a) Protect vehicle from moisture. Keep operator's compartment as dry as possible.

(b) If vehicle cannot be parked under cover, protect backhoe operator's station (SEE) and crane operator's
controls (HMMH).

(c) Whenever possible, park vehicle on raised or elevated area with good drainage.

(2) Fuel System. Keep fuel tank filled to filler neck to cut down on condensation in fuel tank. Protect fuel tank
filler opening when refilling in rainy conditions.

(3) Lubrication. Lubricate in accordance with LO 5-2420-224-12.
2-9. OPERATION IN DUST OR SAND
General. Dust and sand are abrasive and can cause wear on many parts of the vehicle.
(1) Cooling System. Check radiator frequently for foreign matter blocking radiator.

(2) Air Cleaner. Check and clean air filter more frequently. Check air cleaner indicator frequently. Clean dust
discharge valve regularly and notify unit maintenance if filter needs replacement after five cleanings.

(3) Lubrication. Lubricate in accordance with|LO 5-2420-224-12. | Lubricate at more frequent intervals. Take
special care cleaning lubrication fittings and openings. Keep dust and dirt out of lubricants.

(4) Parking and Non-Use. Make sure operator's compartment doors, windows, and vents are tightly closed.
Protect engine compartment from windblown dust and sand. When vehicle is not in use, cover external
operator's controls and area to protect them from windblown dust or sand.

(5) Implements. Check hydraulic cylinders, levers, and linkage frequently. Do not allow dust, dirt, or sand to
collect on these surfaces.

2-10. OPERATION IN SALTWATER AREAS
General.

(1) Corrosion. Keep vehicle as clean as possible. Wash with fresh clean water after use. Inspect wiring
connections closely for signs of corrosion.

(2) Lubrication. Lubricate frequently in accordance with LO 5-2420-224-12.
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2-11. OPERATION AT HIGH ALTITUDES
General.
Closely watch coolant level and engine instruments and indicators.
2-12. OPERATION IN SNOW
General.
(1) Keip fuel tank full at all times. Keep snow and ice away from fuel filler opening to avoid condensation in fuel
tank.
(2) Clean snow and ice away from exterior controls and indicators.
(3) Protect backhoe operator's compartment (SEE) when parked if shelter is not available.
2-13. FORDING
a. Before Fording.
(1) Check depth of water at deepest point. Make sure bottom is even enough for fording. Do not attempt to ford
even narrowest stream if more than 30 in. (76 cm) deep. Make sure engine is operating properly.
(2) Shift transmission into low and engage four-wheel drive and differential locks.
(3) Increase engine speed to reduce risk of stalling.
b. During Fording.
(1) All attachments must remain in transport position.
(2) Enter water slowly to minimize waves and backwash. Speed should not exceed 3-4 mph (4.8-6.4 kph).
(3) If stalling occurs, notify unit maintenance.
c. After Fording.

WARNING
Check brakes for proper operation. Failure to do so could result in personal injury.

(1) Lubricate vehicle completely as soon as possible after fording in accordance with LO 5-2420-224-12.

(2) Check and clean radiator of any debris that may be blocking air flow.
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2-14. REPOSITION FRONT BLACKOUT LIGHT FOR BLACKOUT OPERATIONS (SEE)

WARNING
Do not connect or disconnect any electrical connector unless vehicle MASTER switch is
OFF. To do so could result in serious personal injury.

CAUTION
Blackout light assembly must be relocated back to fender prior to operating front loader.
Failure to do so will result in damage to blackout light assembly.

NOTE
It is necessary to move blackout light assembly during convoy operations only.

a. Relocate Blackout Light Assembly From Front Fender to Front Loader.

(1) Disconnect cable (1) from blackout light assembly (2).

(2) Remove nut (3), lock washer (4), ground wire (5), and blackout light assembly (2) from bracket (6).
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NOTE
Perform steps 3 and 4 only if relocating blackout light for first time.

(3) Remove bolt (7) from bracket (8).

(4) Install ground wire (5) and bolt (7) on bracket (8).
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(5) Install blackout light assembly (2), lock washer (4), and nut (3) on bracket (9).
(6) Connect cable (10) to blackout light assembly (2) and cable (1).

b. Relocate Blackout Light Assembly From Front Loader to Front Fender.

WARNING
Do not connect or disconnect any electrical connector unless vehicle MASTER
switch is OFF. To do so could result in serious personal injury.
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(1) Disconnect cable (1) from cable (2) and blackout light assembly (3).

g

(2) Connect both ends of cable (1) together.

(3) Remove nut (4), lock washer (5), and blackout light assembly (3) from bracket (6).

(4) Install blackout light assembly (3), lock washer (5), and nut (4) on bracket (7).
(5) Connect cable (2) to blackout light assembly (3).

2-145/(2-146 Blank)
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CHAPTER 3
MAINTENANCE INSTRUCTIONS

Section | JLUDFICALION INSITUCHIONS .........veveeeeeeeeeeeeeeee e eeee e eee et e e e ea e e e e e e e e e e e e eseeneeneans [3-1

SeCtion |1 [TrOUDIESNOOUNG. .........cveeieieeeeeeeeee ettt s et s et en et een e
Troubleshooting SYMPLOM INAEX...........cveieeereeeeee ettt e e e e eeeans [3-1] [3-1
TroubleSNOOtING PrOCEAUIES ...........cveueeeeeeieeeeeeeeee et ee et e e ereeneane e e aneerseneans 3-2

MaINENANCE PIOCEAUIES ........veeeeee ettt ee et ee et ee et ee et et e et e et e s e e e e e e e eeeeeeeaeas [3-13
LT 0 [=T = | PSP 3-3 3-13
Fuel Filter Pre-Sediment BOWI SEIVICE........ oottt e e e 3-4 3-13
Priming and Bleeding FUEl SYSIEM ... e e e 3-5 3-14
Spare Tire REPIACEMENT ........ciiiuiii ittt ettt e et et e et te e et e e eabe e e etbe e e teeeenns
ChaNGING WREEI .........c.oeviuiieeeeceeeeeee ettt an st [3-7] [3-16
Chain Saw Chain SNArPENING ........c.ccveeveieeieeeeeeeeeeeeeeeeeee e et e e et e e ee e e e e e e eeeeeeeeeeeneas 3-8
Chain Saw Chain Tension AGJUSIMENE ...............ceeiieeeeeeeeeeeeeeeeee e et eeeees s s [3-9] [3-18

Section I. LUBRICATION -INSTRUCTIONS

LO 5-2420-224-12 provides and illustrates the cleaning and lubricating procedures, as to locations and proper materials,
for the SEE/HMMH. The order is issued with each vehicle and is to be carried with it at all times. Any special lubricating
instructions, for specific mechanisms or parts, are contained in the specific section.

Section Il. TROUBLESHOOTING

lists the common malfunctions you may find during the operation or maintenance of the vehicle or its
components. You should perform the Tests/Inspections and Corrective Actions in the order listed. This manual cannot
list all malfunctions that may occur, nor all tests or inspections and corrective actions. If a malfunction is not listed or is
not corrected by listed corrective actions, notify your supervisor or unit maintenance.

3-1. TROUBLESHOOTING SYMPTOM INDEX

Symptom Page
ENGINE

Starter Fails to Crank Engine When Start SWitch iS ACHVAEd ...........c.ccvevvevveeeeeieeeeieeeeeeeeeeeeeeeeeeeaenens

ENgine Cranks DUt FailS 10 STAI .........cccciviies cueeriiieeeeeeseeee e eeeee e e e e e ese e eseeseeseereeeeseaseeseeseaseeseaneas

Engine Starts but Will Not Continue to Run or SHOWS L0SS Of POWET ............cccveiuieiiiiiieeciieeieeieeeieen,

Engine Smokes Excessively After NOMal WarMUD ...........cvoeeeeeeeeeeeeeeeeeeseeeeeeeieseseeeeeseenens

Engine Overheats During Normal OPEIation ...........cueeeiiiiiieeeiiiie e ciiie e e e et e e e eetbee e e s erbee e e s sbae e e e sraeeaens

LOW Ol PLOSSUIE..... et eee ettt e ettt ettt ettt et e et e et e et e ea e et e e et et e ee e et e et e et e et et e e et et e et e ereeeeeene e
TRANSMISSION

Transmission DIffiCUlt t0 SHIft ...........ccvoiiiiiiiiee ettt
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STEERING

VEhICIE DIffICUIL 10 SEEET ....c.oiviveieiieieeceieeete ettt ettt ettt ettt ettt et se et et se et e e ete st eseeaeeseneanas [3-7
BRAKING

Parking Brake Cannot Be Engaged or Does Not Hold Vehicle...........ccccccooiiiii | 3-8
ELECTRICAL

Voltmeter Indicates Unusual Battery CONGItION ..............cooviveeievieeeieeeeeeseeseeseeeees e s es e e

Charge Indicator Light Indicates Charging Circuit Undercharging ..............ccceeeiiiiiiiiieiiieiiiiieeeeeeeees
HYDRAULIC

Hydraulic Equipment Does Not Operate Properly ........ooo e 3-10

3-2. TROUBLESHOOTING PROCEDURES

Malfunction
Test or Inspection
Corrective Action

1. STARTER FAILS TO CRANK ENGINE WHEN START SWITCH IS ACTIVATED.
Step 1. Check to see if master disconnect switch is on.

« Turn on master disconnect switch and fully depress clutch pedal.

Step 2. Check to make sure ignition switch is in proper position.

IGNITION
SWITCH -

OXo¥e)

e

 Turn ignition switch to ON.
Step 3. Check to see if battery cables are loose, broken, or corroded.
- If loose, broken, or corroded, notify unit maintenance.
2. ENGINE CRANKS BUT FAILS TO START.
Step 1. Check to make sure hand throttle is in idle position.
« Place hand throttle in idle position.
Step 2. Visually check fuel level in tank.
- Fill as required (refer to LO 5-2420-224-12),
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Malfunction
Test or Inspection
Corrective Action

Step 3. Check that fuel shutoff valve is open.

FUEL
SHUTOFF

« Turn valve to open position (handle alined with fuel line).
Step 4. Check for broken, leaking, or kinked fuel lines and hoses.

- If any of these conditions are present, notify unit maintenance.
Step 5. Check for contaminants in fuel filter pre-sediment bowl.

« Remove pre-sediment bowl, clean filter, and install pre-sediment bowl (refer to [page 3-13).

3. ENGINE STARTS BUT WILL NOT CONTINUE TO RUN OR SHOWS LOSS OF POWER.
Step 1. Check to make sure hand throttle is in idle position.
« Place hand throttle in idle position.
Step 2. Check for broken, leaking, or kinked fuel lines and hoses.
- If any of these conditions are present, notify unit maintenance.
Step 3. Check for contaminants in fuel filter pre-sediment bowl.
« Remove pre-sediment bowl, clean filter, and install pre-sediment bowl (refer to [page 3-13}.
Step 4. Check air indicator warning light for clogged element.
- If indicator light is on, notify unit maintenance.
4. ENGINE SMOKES EXCESSIVELY AFTER NORMAL WARMUP.
Step 1. Check air indicator warning light for clogged element.

- If indicator light is on, notify unit maintenance.
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Malfunction
Test or Inspection
Corrective Action

Step 2. Check for wrong grade of fuel.

- Determine grade of fuel with fueling station. If necessary, have unit maintenance drain fuel tank and
fill with correct grade of fuel (refer to LO 5-2420-224-12).

Step 3. Check coolant temperature gage for too low operating temperature after warmup period.
- If temperature is below 1760F (800C), notify unit maintenance.
5. ENGINE OVERHEATS DURING NORMAL OPERATION.

Step 1. Check for low coolant level in reservoir.

WARNING
When engine is hot, remove reservoir cap slowly to relieve pressure.
Wear gloves and protective clothing. Failure to do so could result
in personal injury.

RESERVOIR

- Add coolant as required. Tighten any connections that may be subject to leaks.

Step 2. Check for debris blocking air flow through radiator.

CAUTION
Do not use screwdriver or any other sharp instrument to remove
debris from radiator. To do so could result in equipment damage.

« Remove debris from grille and radiator. If radiator cooling fins are plugged, notify unit maintenance.
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Malfunction
Test or Inspection
Corrective Action

Step 3. Check for broken or slipping water pump belt.

BELT DEFLECTION

BELT DEFLECTION
BELT DEFLECTION

- Belt deflection under thumb pressure should be 3/16-3/8 in. (5-10 mm). If belt is frayed, broken, or
loose, notify unit maintenance.

Step 4. Check for low engine oil level.

« Add oil to proper level (refer to LO 5-2420-224-12)!
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Malfunction
Test or Inspection
Corrective Action

Step 5. Check for high engine oil level.

- High oil level may indicate a coolant or fuel leak. If oil level is well above full mark, notify unit
maintenance.

Step 6. Check for restricted exhaust system, such as bent or crushed exhaust pipes.
- If exhaust pipes are damaged, notify unit maintenance.
6. LOW OIL PRESSURE.

Step 1. Check for low engine oil level.

« Add oil to proper level (refer to LO 5-2420-224-12)|

Step 2. Check for oil leaks.
- If loose or damaged engine oil components are present, notify unit maintenance.
7. TRANSMISSION DIFFICULT TO SHIFT.
Check clutch pedal for proper operation, sticking, or binding.

- If clutch does not engage or disengage fully or smoothly, notify unit maintenance.
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Malfunction
Test or Inspection
Corrective Action

8. VEHICLE DIFFICULT TO STEER.

Step 1. Check to see if four-wheel drive control switch is in position I1.

 Place four-wheel drive control switch in position O or I.
Step 2. Visually check tires for proper inflation and wheels for damage.

« Correct tire pressure should be 40 psi (2.7 bar) on all missions. Report any wheel damage to unit
maintenance.

Step 3. Check for damaged steering linkage.
- If steering linkage is damaged, notify unit maintenance.
Step 4. Check power steering reservoir level with engine running.

« If low, service in accordance with|LO 5-2420-224-12.
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Malfunction
Test or Inspection
Corrective Action

Step 5. Check power steering V-belt tension.

BELT DEFLECTION

BELT DEFLECTION

BELT DEFLECTION

- Belt deflection under thumb pressure should be 3/16-3/8 in. (5-10 mm). If belt is frayed, broken, or

loose, notify unit maintenance.

9. PARKING BRAKE CANNOT BE ENGAGED OR DOES NOT HOLD VEHICLE.

Perform parking brake test.

personnel injury.

WARNING

Make sure there are no obstacles or personnel in front of vehicle to prevent

(a) Park vehicle on level surface.

(b) Fasten seat belt.

(c) Apply parking brake.

(d) Neutralize transmission.

(e) Start vehicle.

(f) Set hand throttle to 700-750 rpm (idle).
(g) Disengage clutch.

(h) Shift group shift lever to Gear Range I.

(i) Shift main shift lever to 4th position and engage intermediate speed control in high position.

() Slowly release clutch; engine should stall.

- If engine does not stall or vehicle moves, notify unit maintenance.
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Malfunction
Test or Inspection
Corrective Action

10. VOLTMETER INDICATES UNUSUAL BATTERY CONDITION.
Check to see if battery cables are loose, broken, or corroded.

- If loose, broken, or corroded, notify unit maintenance.
11. CHARGE INDICATOR LIGHT INDICATES CHARGING CIRCUIT UNDERCHARGING.

Step 1. Check for broken or slipping alternator belt.

BELT DEFLECTION

BELT DEFLECTION

- Belt deflection under thumb pressure should be 3/16-3/8 in. (5-10 mm). If belt is frayed, broken, or
loose, notify unit maintenance.

Step 2. Check to see if alternator cables are loose, broken, or corroded.
- If loose, broken, or corroded, notify unit maintenance.
Step 3. Check to see if battery cables are loose, broken, or corroded.

- If loose, broken, or corroded, notify unit maintenance.
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Malfunction
Test or Inspection
Corrective Action

12. HYDRAULIC EQUIPMENT DOES NOT OPERATE PROPERLY.

Step 1. Check hydraulic fluid level in sight gages with implements in transport/travel position.

- If hydraulic fluid level is low, fill to proper level (refer to LO 5-2420-224-12).

Step 2. Check for leaks and damage in hydraulic systems.

- If leaks or damage are present, notify unit maintenance.
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Malfunction
Test or Inspection
Corrective Action

Step 3. Check hydraulic pressure gage located on top of right reservaoir.

PRESSURE
GAGE

- If gage does not read in green range, notify unit maintenance.
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Malfunction
Test or Inspection
Corrective Action

Step 4. Check hydraulic service indicator on top of left reservoir.

SERVICE
INDICATOR

- If red service indicator is in UP position, notify unit maintenance.
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Section Illl. MAINTENANCE PROCEDURES
3-3. GENERAL

This section illustrates and describes procedures for maintenance of the SEE/HMMH. A list of tasks contained in this
section is shown below.

Para Page

Fuel Filter Pre-Sediment BOWl SEIVICE. ............covoviveeeeeeeieeeteeeeeeeeee e ee e 3-4
Priming and Bleeding FUEl SYSIEM ... eaeeeees 3-5 3-14
Spare Tire REPIACEMENT .......ue et e e e ettt e e e e e e eaeeaanns 3-6 3-15

Changing WRNEEI ... e ettt e e e e e e ettt e e e e e e e eeneaanns
Chain Saw Chain SharPening .........ccouuuuuii et e e e e e e e e e e e eeaeaanns
Chain Saw Chain Tension AJUSEMENT .........ooiiiiiiiie et e e e e e e e e eaeeeanns

=)
1 1
00
HH
=
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a
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3-4. FUEL FILTER PRE-SEDIMENT BOWL SERVICE

CAUTION
Always bleed fuel system after cleaning pre-sediment bowl filter. Failure to bleed
could permit air into fuel system and cause loss of fuel prime.

a. Make sure fuel tank contains fuel.

b. Close fuel shutoff valve (1) by turning handle 1/4 turn away from fuel line.

c. Loosen wing nut (2) and move clip (3) aside.
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g.
h.

Have container available to catch fuel.

. Remove bowl (4), strainer (5), and gasket (6).

. Clean strainer (5) with clean diesel fuel.

Install gasket (6) and strainer (5).
Fill bowl (4) with clean diesel fuel and install.

Aline clip (3) and tighten wing nut (2).

i. Open fuel shutoff valve (1).

3-5. PRIMING AND BLEEDING FUEL SYSTEM

a. Remove engine hood (refer to[page 2-7).

NOTE

3-14
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b. Open priming pump (1) by turning counterclockwise and lifting up.
c. Pump up and down until slight resistance is felt.
d. Unscrew front fuel filter bleeder screw (2) one or two turns.

e. Operate priming pump (1) until bubble-free fuel is observed from bleeder screw (2).

—h

. Tighten bleeder screw (2).

. Repeat steps d thru f for rear fuel filter bleeder screw (2).

> @

Secure priming pump (1) by pushing down and. turning clockwise.
i. Install engine hood.
3-6. SPARE TIRE REPLACEMENT

a. Removal.

WARNING
Wheel assembly weighs 170 Ib (77.18 kg). Use a hoisting device or at least
two personnel to lift wheel assembly to prevent personal injury.

Remove holder (1) and wheel (2).

b. Installation.

WARNING
Wheel assembly weighs 170 Ib (77.18 kg). Use a hoisting device or at least
two personnel to lift wheel assembly to prevent personal injury.

Install wheel (2) and holder (1).
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3-7. CHANGING WHEEL

a. Removal.

WARNING
- Make sure parking brake is set and that wheels not being lifted are blocked.
Failure to do so could result in serious injury to personnel.

« Wheel assembly weighs 170 |b (77.18 kg). Use a hoisting device or at least
two personnel to lift wheel assembly to prevent personal injury.

CAUTION
- Place jack away from corresponding axle pipes, lines, and fittings to prevent
damage to equipment.

- Do not place jack under differential housing or damage to housing may occur.

NOTE
Procedure is the same for all wheels.
(1) Loosen six nuts (1).
(2) Raise vehicle using jack (ADX10-370).

(3) Remove six nuts (1) and wheel (2).
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b. Installation.

WARNING
- Make sure parking brake is set and that wheels not being lifted are blocked.
Failure to do so could result in serious injury to personnel.

« Wheel assembly weighs 170 Ib (77.18 kg). Use a hoisting device or at least
two personnel to lift wheel assembly to prevent personal injury.

NOTE

Procedure is the same for all wheels.

(1) Install wheel (2) and six nuts (1).
(2) Lower vehicle to ground level and remove jack (ADX10-370).

(3) Have unit maintenance tighten nuts (1) to 260 Ib-ft (353 N- m).

3-8. CHAIN SAW CHAIN SHARPENING

WARNING

« Never sharpen chain with operating pressure on tool. To do so could result
in personal injury.

Chain cutters are sharp. Wear protective gloves when sharpening chain. Failure
to do so could result in personal injury.

NOTE

File all cutters on side of chain opposite yourself.

a. Install round file (P/N 11268) and handle (P/N 11552) on holder (P/N 11551).
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b. Press file holder so it rides on both cutter top plate and depth gage with guide marks in line with length of chain

(D).
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30°
TOP PLATE CUTTING ANGLE TOP PLATE FILING ANGLE SIDE PLATE ANGLE

c. Hold file handle down 10 degrees and make a few firm strokes away from chain (1). Sharpen cutter top plate
cutting angle of 85 degrees, top plate filing angle of 30 degrees, and side plate angle of 60 degrees.

d. Move to other side of chain (1) and file all opposite cutters to complete chain sharpening. Make sure all cutters
are filed uniformly.

e. Set depth gage (P/N 11298) on chain (1) after every third or fourth sharpening. If depth gage extends above slot,
file level with flat file (P/N 11294).

f. After lowering depth gage, round off front edge to original shape.

3-9. CHAIN SAW CHAIN TENSION ADJUSTMENT

WARNING
» Never replace or adjust chain with operating pressure on tool. To do so could
result in personal injury.

« Chain cutters are sharp. Wear protective gloves when removing, installing, or
adjusting chain. Failure to do so could result in personal injury.

« New chains will require frequent adjustments until broken in. Make sure

automatic oiler is working properly by ensuring presence of oil on chain bar.
Failure to do so may result in injury to personnel.
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. If removed, install chain (1) on bar (2) so chain is straight and secure in groove of bar.

CAUTION
Do not overtighten chain. To do so could result in equipment damage.

. Loosen two nuts (3) and pull up on tip of bar (2). Tighten screw (4) until chain (1) just touches bottom midpoint of
bar (2).

. Tighten nuts (3) while continuing to hold bar tip up.
. Operate chain saw at low speed for several minutes, allowing automatic oiler to thoroughly lubricate bar (2).
. If automatic oiler is not operating, notify unit maintenance.

. Stop chain saw and recheck chain tension. If chain (1) has loosened, disconnect from power source and repeat
steps b and c.
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APPENDIX A
REFERENCES

A-1. SCOPE
This appendix lists all forms, field manuals, technical manuals, and miscellaneous publications referenced in this manual.

A-2. PUBLICATION INDEXES

Consolidated Index of Army Publications and Blank FOrms.............iiiiiiiiieeiinnnnn, DA Pam 25-30
A-3. FORMS

Quality DefiCIENCY REPOIT... ..ot e e e e eabeeanas SF 368
Recommended Changes to Publications and Blank FOrmS............ccooooiiiiiiiiiiinneeeiieeeiinnnn, DA Form 2028
........................................................................................................................................ or 2028-2
Equipment Control RECOI ........couuuuiiii et e e e eeeeaanas DA Form 2408-9

Refer to DA Pam 738-750, The Army Maintenance Management System (TAMMS), for instructions on the use of
maintenance forms pertaining to the vehicle.

A-4. PUBLICATION REFERENCES

a. General.

The Army Maintenance Management System (TAMMS ... DA Pam 738-750
F g I =g oo ¢ AT PTTTT R TSPPPPRPIN TM 55-420

Basic Cold Weather Manual ... FM 31-70

First Aid fOr SOIAIEIS......ccooiiiiiie FM 21-11

Hand Portable Fire Extinguishers Approved for Army USErS..........coovveeiiiiiiiiiiiineeeeeeeeieennn, TB 5-4200-200-10
Operator's, Organizational, DS, and GS Maintenance Manual:

Storage Batteries, Lead-AcCid TYPE .....uuuiiii ittt eeaaaans TM 9-6140-200-14
Preservation of Equipment for Shipment and Storage..........ccooeuviiiiiiiiiiiiiiiii e, TB 740-97-2
Procedures for Destruction of Equipment to Prevent Enemy USe...........ccovveiiiiiiiiiieiinnnnn. TM 750-244-3
L F: 1L =T 0 L o [0 APPSR PPPPRTTR TM 55-2201-001-12

b. Vehicle.

Lubrication Order for Tractor, Wheeled, 4 X 4 DED
Small Emplacement Excavator (SEE) (with Attachments)
and Tractor, Wheeled, 4 X 4 DED High Mobility Material
Handler (HMMH) (with Attachments. ... LO 5-2420-224-12

Hand Receipt Covering Contents of
Components of End Item (COElI), Basic Issue Items (Bll),
and Additional Authorization List (AAL) for Tractor, Wheeled,
4 X 4 DED Small Emplacement Excavator (SEE) and Tractor,
Wheeled, 4 X 4 DED High Mobility Material Handler (HMMH)...................... TM 5-2420-224-10-HR
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APPENDIX B
COMPONENTS OF END ITEM AND BASIC ISSUE ITEMS LISTS

Section I. INTRODUCTION
B-1. SCOPE

This appendix lists integral components of end item and basic issue items for the SEE/HMMH to help you inventory
items required for safe and efficient operation.

B-2. GENERAL
The Components of End Item and Basic Issue Items Lists are divided into the following sections:

a.[ Section Il] COMPONENTS OF END ITEM. This listing is for informational purposes only and is not authority
to requisition replacements. These items are part of the end item but are removed and separately packaged for
transportation or shipment. As part of the end item, these items must be with the end item whenever it is issued or
transferred between property accounts. lllustrations are furnished to assist you in identifying the items.

b. BASIC ISSUE ITEMS. These are the minimum essential items required to place the SEE/HMMH
in operation, to operate it, and to perform emergency repairs. Although shipped separately packaged, Bll must be with
the SEE/HMMH during operation and whenever it is transferred between property accounts. The illustrations will assist
you with hard-to-identify items. This manual is your authority to request/requisition replacement Bll, based on
TOE/MTOE authorization of the end item.

B-3. EXPLANATION OF COLUMNS
The following provides an explanation of columns found in the tabular listings:

a. Column (1) - Ilustration Item Number (ILLUST NUMBER). This column indicates the number of the
illustration in which the item is shown.

b. Column (2) - NATIONAL STOCK NUMBER . Indicates the National stock number assigned to the item and will
be used for requisitioning purposes.

c. Column (3) - DESCRIPTION. Indicates the Federal item name and, if required, a minimum description to
identify and locate the item. The last line for each item indicates the Contractor And Government Entity (CAGE) code in
parentheses, followed by the part number. If the item needed differs for different models of this equipment, the model is
shown under the "USABLE ON CODE" heading in this column. These codes are identified as:

Code Usable On

A SEE
B HMMH
AB SEE/HMMH
d. Column (4) - Unit of Measure (U/M). Indicates the measure used in performing the actual

operational/maintenance function. This measure is expressed by a two-character alphabetical abbreviation (e.g., ea, in,
pr).

e. Column (5) - Quantity Required (QTY RQR). Indicates the quantity of the item authorized to be
used with/on the equipment.
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Section Il. COMPONENTS OF END ITEM

AN\

&

W

&
N
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\NNAN

(1) (2) @) (4) ()

ILLUST NATIONAL DESCRIPTION USABLE QTY
NUMBER STOCK NUMBER CAGE & PART NUMBER ON CODE U/M RQR
1 2590-01-270-7565 Backhoe M35C A EA 1

(64678) 419-559-70-30
2 5130-01-232-8047 Bit, Carbide, 3/4 in. x 18 A EA 1
in. long

(54252) 05150

3 5130-00-061-4115 Bit, Carbide, 1 in. x 24 A EA 1
in. long
(54252) 02201

4 3820-01-232-8048 Bit, Carbide, 2 in. x 24 A EA 1
in. long
(54252) 02283

5 2820-01-161-4753 Bit, Chisel, 3-in. point, A EA 1
14 in. long
(54252) 02337

6 3820-01-160-2901 Bit, Moil Point, 14 in. A EA 1
long

(54252) 02336
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(1)

(2)

©)

(4)

(5)

ILLUST NATIONAL DESCRIPTION USABLE QTY
NUMBER STOCK NUMBER CAGE & PART NUMBER ON CODE U/M RQR
7 3820-01-242-1440 Breaker, Pavement BR A EA 1
(54252) BR67130M
8 3810-01-296-5045 Crane B EA 1
(64678) 419-559-72-31
9 5130-01-178-6338 Drill, Hammer HD-45 A EA 1
(54252) HD45110M
10 3930-01-269-4983 Forklift B EA. 1
(64678) 419-559-71-31
11 Loader, Front FL-4 A EA 1

(64678) 419-559-70-10

B-3
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Section Il. COMPONENTS OF END ITEM (CONT)

1) (2) ) (4) (5)

ILLUST NATIONAL DESCRIPTION USABLE QTY
NUMBER | STOCK NUMBER CAGE & PART NUMBER ON CODE U/M RQR
12 3695-01-243-2325 Saw, Chain A EA 1

15-in.cut bar CS0O-6
(54252) CS06120M

13 3820-01-242-1210 | Spade, Clay, 5-1/2 in. A EA. 1
(54252) 09262

14 5130-01-300-6052 Wrench, Impact B EA 1
(64678) 419-559-72-02

B-4



TM 5-2420-224-10

Section lll. BASIC ISSUE ITEMS

1) 2) 3) 4) (5)

ILLUST NATIONAL DESCRIPTION USABLE QTY
NUMBER STOCK NUMBER CAGE & PART NUMBER ON CODE U/M RQR
1 5149-01-251-3771 Bag, Tool AB EA 1

(64678) 385-585-01-01

2 5120-01-189-6885 Bar, Pinch, 20-in. AB EA 1
(55719) 2420

3 5110-01-247-3784 File, Flat A EA 1
(54252) 11294

4 5210-01-247-0754 Gage, Depth A EA 1
(54252) 11298

5 4910-01-121-9847 Gage, Tire AB EA 1
(55719) YA804

6 3040-01-308-8809 Guide, Chain Wear B EA 1
(02614) 661923

B-5
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Section lll. BASIC ISSUE ITEMS (CONT)

(1) (2) 3) (4) (5)

ILLUST NATIONAL DESCRIPTION USABLE QTY
NUMBER STOCK NUMBER CAGE & PART NUMBER ON CODE U/M ROR
7 5120-01-243-5376 Hammer, General Purpose, AB EA 1
500 gr

(64678) 001041 500001

8 5120-01-114-5499 Hammer, 3 Ib AB EA 1
(90617) 061BP

9 2540-01-244-0164 Handle AB EA 1
(64678) 315-581-00-03

10 4720-01-244-4681 Hose, Air Pump, General AB EA 1
Purpose and Tire Inflation
(64678) 000-591-31-04

11 5120-01-255-8246 Jack, Tire Replacement AB EA 1
(D0673) ADX10-370

12 5810-01-296-5521 Kit, File Guide A EA 1
(54252) 11299

Composed of:
Clamp (54252) 4553
File, Round (54252) 11268
Handle (54252) 11552
Holder (54252) 11551
Nut, Wing (54252) 11554

NFEPEFEPNDN
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Section lll. BASIC ISSUE ITEMS (CONT)

(1) (2) Q) (4) (5)

ILLUST NATIONAL DESCRIPTION USABLE QTY
NUMBER STOCK NUMBER CAGE & PART NUMBER ON CODE U/M ROR
13 5120-01-243-5332 Pliers, Combination, AB EA 1

General Purpose
(64678) 005244 180003

14 5120-01-243-9281 Rod, Use with Jack AB EA 1
000-583-88-15
(D0673) 304587.0

15 5120-01-243-5369 Screwdriver, Combination, AB EA 1
General Purpose
(64678) 000-581-03-17

16 5120-00-264-3796 Wrench, Adjustable, 12-in. AB EA 1
(19207) 5323324

17 5120-01-245-2362 Wrench, Box Type, General AB EA 1
Purpose, 17x19 mm
(15526) 838 17X19MM

18 5120-01-246-3071 Wrench, Combination, A EA 1
Screwdriver and Socket
(54252) 11464

B-7
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Section lll. BASIC ISSUE ITEMS (CONT)

=)

(19) (0)

L
©

b

(1) () (3) (4) ()
ILLUST NATIONAL DESCRIPTION USABLE QTY
NUMBER STOCK NUMBER | CAGE & PART NUMBER ON CODE U/M RQR

19 5120-01-243-5342 Wrench, General Purpose, AB EA 1
14x15 mm
(64678) 000-581-13-24

20 5120-01-243-5343 Wrench, General Purpose, AB EA 1
17x19 mm
(64678) 000-581-14-24

21 5320-01-243-5331 Wrench, Hex Key, AB EA 1
General Purpose
(64678) 000911 014006

22 5120-01-242-7224 Wrench, Open End, General AB EA 1
Purpose, 8x9 mm
(15526) 3110 8X9MM

23 5120-01-242-7225 Wrench, Open End, General AB EA 1
Purpose, 10x11 mm
(15526) 3110 1O0XIIMM

24 5120-01-242-7226 Wrench, Open End, General AB EA 1

Purpose, 12x13 mm

(15526) 3110 12X13MM
B-8




Section lll. BASIC ISSUE ITEMS (CONT)

&%

()

B

TM 5-2420-224-10

TECHNICAL MANUAL
OPERATOR'S MANUAL
FOR

TRACTOR, WHEELED, 4 X 3 DED
SMALL EMPLACEMENT EXCAVATOR

(SEE}
{NSN 2420-01-160-2754) (EIC:EDL)

TRACTOR, WHEELED, 4 X & DED
HIGH MOBILITY MATERIAL HANDLER
HMM

(H3MH)
(SN 2020.01.205.363) _

¥

HEADQUARTERS, DEPARTMENT OF THE ARMY

TM 5-2420-224-10

e LO 5-20;2(/)-224-12

TRACTOR, WHEELED, 4 X 4 DED SMALL EMPLACEMENT
EXCAVATOR (SEE)
(NSH 2420-01-160-2734) (EIC:EDL)

TRACTOR, WHEELED, & X 4 DED HIGH MOBILITY
RIAL HANDLER (HMMH)

Sevvne 4 3I020098 wut U BINIIN

g o emrn o N8 et et Py ind 14wl O Tnparteacncs Tho leest lovel o0
v beaet on e e, The pona i
s e et 8 Pu S0 g e 49 IOCHOS by o0 O B0 Iutearng ormaese 36
o090 somern proas soscsprion:
Onanggn (OC) #6 Gompe ensruiss b B0 Barewars (0L

et o Gargrd by o Ay Ot e

1) (2) 3) (4) (5)
ILLUST NATIONAL DESCRIPTION USABLE oTY
NUMBER STOCK NUMBER CAGE & PART NUMBER ON CODE U/M RQR

25 5120-01-242-7227 Wrench, Open End, AB EA 1
General Purpose, 19x22 mm
(15526) 3110 19X22MM

26 5120-01-241-7575 Wrench, Open End, AB EA 1
General Purpose, 24x27 mm
(15526) 3110 24X27MM

27 5120-01-242-7228 Wrench, Open End, AB EA 1
General Purpose, 30x32 mm
(15526) 3110 30X32MM

28 5120-01-245-5268 Wrench, Socket, Wheel Lug AB EA 1
(64678) 404-581-00-01

29 Operator's Manual AB 1
(TM 5-2420-224-10)

30 Lubrication Order AB 1
(LO 5-2420-224-12)

B-9/(B-10 Blank)
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APPENDIX C
ADDITIONAL AUTHORIZATION LIST

Section I. INTRODUCTION
C-1. SCOPE
This appendix lists additional items you are authorized for the support of the SEE/HMMH.
C-2. GENERAL

This list identifies items that do not have to accompany the SEE/HMMH and that do not have to be turned in with it.
These items are all authorized to you by CTA, MTOE, TDA, or JTA.

C-3. EXPLANATION OF LISTING

National stock numbers, descriptions, and quantities are provided to help you identify and request the additional items
you require to support this equipment. The items are listed in alphabetical sequence by item name under the type of
document (i.e., CTA, MTOE, TDA, or JTA) which authorizes the item(s) to you. If the item required differs for different
models of this equipment, the model is shown under the "USABLE ON CODE" heading in the DESCRIPTION column.
These codes are identified as:

Code Usable On
A SEE

B HMMH

AB SEE/HMMH
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Section Il. ADDITIONAL AUTHORIZATION LIST

1) 2) 3) 4)
NATIONAL
STOCK DESCRIPTION USABLE QTY
NUMBER CAGE & PART NUMBER ON CODE U/M AUTH

4930-00-288-1511 Adapter, Grease Gun Flex AB EA 1
(81349) MIL-L-4387

7520-00-559-9618 Case, Maintenance AB EA 1
(81349) MIL-C-1 1743

3950-00-329-3309 Come Along, Cable (2,000 Ib lift) AB EA 4
(06550) P12

4210-00-555-8837 Extinguisher, Fire AB EA 1
(81349) MIL-E-52031

4240-00-052-3776 Goggles, Eye Protective AB PR 1
(81348) GG-G-531

4930-00-253-2478 Gun, Grease AB EA 1
(81349) MIL-G-3859

8415-00-889-3767 Helmet, Construction (w/clips) AB EA 2
(58536) A-A-2271

9909-00-565-6267 Kit, Sign, Vehicle AB EA 1
(81349) MIL-S-40626

2540-00-933-6922 Tire Chain Assembly AB PR 1
(96906) MS 500055-24

2540-00-933-6915 Tire Chain Repair; Cross Chains and AB EA 1
Swivel Hooks
(96906) MS 500057-7
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APPENDIX D
EXPENDABLE/DURABLE SUPPLIES AND MATERIALS LIST

Section I. INTRODUCTION

D-1. SCOPE

This appendix lists expendable supplies and materials you will need to operate and maintain the SEE/HMMH. These
items are authorized to you by CTA 50-970, Expendable/Durable ltems, (Except Medical, Class V, Repair Parts, and
Heraldic Items) or CTA 8-100, Army Medical Department Expendable/Durable Items.

D-2. EXPLANATION OF COLUMNS

a. Column (1) - ITEM NUMBER . This number is assigned to the entry in the listing and is referenced in the
narrative instructions to identify the material (e.g., "Use cleaning compound, item 11, App. D").

b. Column (2) - LEVEL. This column identifies the lowest level of maintenance that requires the listed item.

C % Operator/Crew

O % Unit Maintenance

F % Direct Support Maintenance

H % General Support Maintenance

c. Column (3) - NATIONAL STOCK NUMBER . This is the National stock number assigned to the item; use it to
request or requisition the item.

d. Column (4) - DESCRIPTION. Indicates the Federal item name and, if required, a description to identify the
item. The last line for each item indicates the Contractor and Government Entity (CAGE) code, in parentheses (if
applicable), followed by the part number.

e. Column (5) - Unit of Measure (U/M). Indicates the measure used in performing the actual maintenance
function. This measure is expressed by a two-character alphabetical abbreviation (e.g., ea, in, pr). If the unit-of measure
differs from the unit of issue, requisition the lowest unit of issue that will satisfy your requirements.
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Section Il. EXPENDABLE/DURABLE SUPPLIES AND

MATERIALS LIST

(1)

(@)

©)

(4)

(5)

ITEM NATIONAL
NUMBER LEVEL STOCK NUMBER DESCRIPTION U/M
1 C 6850-00-243-1992 Antifreeze, Permanent, Glycol, Inhibited GAL
(81349) MIL-A-46153
2 O Fluid, Brake, Silicone QT
MIL-B-46176
3 C Fluid, Windshield Washing
(81348) 0-C-1901
6850-00-926-2275 1 gal bottle GAL
4 C Grease, Automotive and Atrtillery (GAA)
(81349) MIL-G-10924
9150-00-065-0029 2-1/2 oz tube 0oz
9150-00-936-1017 14 oz cartridge 0z
9150-00-190-0904 11lb can LB
9150-00-190-0905 51b can LB
9150-00-190-0907 351b can LB
5 o Lubricant, Gear, Universal
(81349) MIL-L-2105
6 O Oil, Lubricating, Gear, Subzero (GOS)
(81349) MIL-L-10324
9150-00-261-7904 1gtcan QT
9150-00-257-5440 5 gal drum GAL
9150-00-257-5443 55 gal drum GAL
7 C Oil, Lubricating, OE/HDO-10
(81349) MIL-L-2104
9150-00-265-9425 1gtcan QT
9150-00-265-9430 5 gal drum GAL
9150-00-265-9430 55 gal drum, 16 gage GAL
9150-00-265-9430 55 gal drum, 18 gage GAL
8 C QOil, Lubricating, OE/HDO-30
(81349) MIL-L-2104
9150-00-265-9433 1gtcan QT
9150-00-265-9435 5 gal drum GAL
9150-00-265-9436 55 gal drum, 16 gage GAL
9150-00-265-9437 55 gal drum, 18 gage GAL

D-2
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Section Il. EXPENDABLE/DURABLE SUPPLIES AND
MATERIALS LIST (CONT)

(1) (2) 3) 4) (5)
ITEM NATIONA
L
NUMBER LEVEL STOCK NUMBER DESCRIPTION U/M
9 C Oil, Lubricating, OE/HDO-50
(81349) MIL-L-2104
9150-00-265-9864 1 qgtcan QT
9150-00-265-9865 5 gal drum GAL
9150-00-265-9866 55 gal drum, 16 gage GAL
10 0 Qil, Lubricating, ICE, Subzero (OEA)
(81349) MIL-L-46167
9150-00-402-4478 1 qgtcan QT
9150-00-402-2372 5 gal drum GAL
9150-00-491-7197 55 gal drum, 16 gage GAL
11 C Oil, 15W40
1 gtcan QT
5 gal drum GAL
55 gal drum, 16 gage GAL
55 gal drum, 18 gage GAL
12 C Oil, Fuel, Diesel, DF-1, Winter
(81348) VV-F-800
9140-00-286-5286 Bulk GAL
9140-00-286-5287 5 gal can GAL
9140-00-286-5288 55 gal drum, 16 gage GAL
9140-00-286-5289 55 gal drum, 18 gage GAL
13 C Qil, Fuel, Diesel, DF-2, Regular
(81348) VV-F-800
9140-00-286-5294 Bulk GAL
9140-00-286-5295 5 gal can GAL
9140-00-286-5296 55 gal drum, 16 gage GAL
9140-00-286-5297 55 gal drum, 18 gage GAL
14 C Solvent, Dry-cleaning (SD), Type Il
(81348) P-D-680
6850-00-664-5685 1 qgtcan QT
6850-00-281-1985 1 gal can GAL

D-3/(D-4 Blank)
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Backhoe Operation (SEE)

(D] 1o |1 o [T TTTTPPUUPPTPIN
[ 0] o o TP PUUPPPPIN

MOVING VENICIE ...
Placing in Transport POSITION .........couuuuiiiiiiiiiieiiii e
Releasing from Transport POSItiON ...
Ripping with Ripper Shank............ccoi e
StabIliZErS. ...

Backhoe/Crane Operator Warning Horn, Test

Basic 1SSue IteMS (BI) LiSt.......uiiiiiiiiiiiiiieie e
Blackout Operations, Reposition Front Blackout Light for (SEE)
Bleeding and Priming Fuel SyStem ...,
Boom Control Lever, BackhOg .........cc.oooiiiiiiiiiiieeeeee e,
Boom Control Lever, Front LOader..........cccocouvveiiiiiiiiieiii e,
Boom EXtension LeVEr, Crane .......ccocuuieiiieiiiieii e
Boom Lock Latch Lever, BackhOe...........coooiviiiiiiiiiiii e,
Boom RoOtation LEVES, Crane..........uviiiuieiiiieiii e
Brake Pedal .........cuoiiiiiiii e
Bucket Control Lever, BaCkhOe...........ccoooviiiiiiiiiiiieeeeeeee e,
Bucket Control Lever, Front LOAder .........cocouvveiviiiiiiieiiiieieeeeeeeeeeeeae,

Carriage Rotation, FOrkIift ...,
ChAIN SAW ...
Chain Sharpening ......ccuuuuiiii i

TM 5-2420-224-10

Page

.............................................. 1-3

.............................................. C-2

.............................................. 2-16
.............................................. 2-77
.............................................. 2-19

.............................................. 2-21
.............................................. 2-21
.............................................. 2-21
.............................................. 2-21
.............................................. 2-21
.............................................. 2-21
.............................................. 2-21
.............................................. 2-21
.............................................. 2-21
.............................................. 2-21
.............................................. 2-19

.............................................. 2-92
.............................................. 2-95
.............................................. 2-95
.............................................. 2-98
.............................................. 2-89
.............................................. 2-96
.............................................. 2-99
.............................................. 2-72

............................................................. 2-142
.............................................. 3-14
.............................................. 2-21
.............................................. 2-11
.............................................. 2-22
.............................................. 2-21
.............................................. 2-22
.............................................. 2-9
.............................................. 2-21
.............................................. 2-11

.............................................. 2-100
.............................................. 2-23
.............................................. 3-17



TM 5-2420-224-10

Subject Page
C (CONT)
Chain Saw (Cont)
Chain TenSION AGJUSTMENT ...ttt e e ettt e e e e e e e e bbb e e e e e e e eesbba e e e eeaeeensennnns 3-18
L] LT T g To I I (=T TSP TSUPPPPPIN 2-127
Pruning and DeBranChinNg ..........oooooiiiii ettt a e e e r e aaaaeae 2-130
7= L 1o o N I T TSR PTPRTPPR 2-129
L gF=TaTo [aTo IAVAVA o T=T = PRSPPI 3-16
CIULCN PEAAI ... 2-9
1070 ] [0 IS r= 14 B8S3 V1 (=] 1 1 RS PUTTTT 2-74
Components of ENd IHEM (COEID) LISt ......oiiiiiieiiiiiii et e e e e et e e e e e eeeeeeanas B-2
Compressed Air System ANLIfre@ze UNIt .......ooouuueii et ee s 2-19
Connecting Hydraulic Tools to Hydraulic HOSE REEl.............oiiiiiiiiiiii e 2-120
Crane Controls (HMMH)
BOOM EXIENSION LEVET ... 2-22
BOOM ROTALION LEVET ... 2-22
INNEI BOOM CONIIOI LEVET ... ittt bbb e bbb s e beeenenne 2-22
Left Outrigger Vertical CONIOI LEVET........cccoi e e e e e e et eeaaaaeees 2-22
MASE FOIING LEVET ...ttt oottt oo e e e et ettt e e e e e e e e eebbba e e e e e aeeeesbbba e e aaaaaeenes 2-22
Outer BOOM CONIOI LEVET .......ooiiiiiiiieeeeeee e 2-22
Outrigger Horizontal CONIOl LEVEN ... e et e e e e eeaeaanas 2-22
Right Outrigger Vertical CONIOl LEVEN .......ccoooiiiiii e e e e e et eaaaaeees 2-22
ROLALION LOCK LBV ... 2-22
THIELOCK LBVE ..ttt 2-22
Travel LOCK REIEASE LEVE .......coviiiiiiiiiiiiiiiiii e 2-19
Crane Operation (HMMH)
(o= To I o F=T0 Lo | 1o To RO PSSP RURPPPPPIN 2-113
T Y oS AT 1| o TSP TSUPPPRPIN 2-112
Placing in TranSPOrt POSITION .......oioiiiiiiieee ettt e ettt e e e e e e e abbb e e e e e e e eebbba e e aaaaaaeees 2-116
Releasing from TranSPOrt POSITION .........ooooiiiiiiiiii et e e e e et e e aaaeaes 2-108
) (012 o TP PTPR PP 2-115
(01 =T g TS (011 T [ TP TP P TP TUPPPTTRPPINE 2-115
Crane/Backhoe Operator Warning HON, TeSE...... ittt a e e eeaaaanas 2-72
D
Daily Checks, Self-Checks, and Initial AJUSIMENTS..........cooiiiiiiiii e 2-71
Decals and Instruction Plates, Operating INStrUCLIONS ON ........uuuiiiiiiiiiiiiii et eeees 2-132
Digging With BACKNOE ... .ot e e e e ettt e e e aes e e e aaeaeenneaanns 2-92
Dipper Control Lever, BACKNOE ...t e e e et aaaaeee 2-21
DipStiCK, ENGINEG Oll.... .ot e ettt ettt e e e e e e e ettt e e e e e e e e eetbba e e e e aaaaeees 2-17
Disconnecting Hydraulic Tools from Hydraulic HOSE RE€l ...........cooiiiiiiiiiiii e 2-122
Dismounting and Mounting the VENICIE .........cooo e 2-73
(Do) o4 [=3 I T | o | TSP TTUPPPPPRIN 2-14
[0 Lo ] £ PPN 2-15
DIIVEI'S CONTIOIS ...ttt ettt e e e et ettt e e ee e e e b e e e e e nes 2-9

Index-2



TM 5-2420-224-10

Subject Page
E
Engine
F N (=T g ] =T 1 [T TSSO 2-77
] oAV I = T 1 Vo RSP PPPRPPPR 2-76
Y = 14 1] o [T 2-75
Y 0] o] o] oo PRSPPI 2-84
ENGINE Ol DIPSHICK. ... oo e ettt e e e e e e e ettt s e e e e e e e eetbba e e e aaaaaeees 2-17
Equipment
CapabilitieS AN FEATUIES .......oiieiiieiii ettt e e e et e bbb e e e e e e e e eabba s e e e e aeeeesannnns 1-4
CharaCteriSHICS .....cce i 1-4
[ 1= VTR TIRTRUTPPPPPN 1-7
DI B NS ..o 1-7
ELNEE STANT ATG ..ottt E e e E e nnnnnnnnr e 2-74
Expendable/Durable Supplies and MaterialS LiSt...........ccouiiiiiiiiiiiiiiiieiie et D-2
F
(0] (o 11 s o [P TS T TP 2-141
Forklift Controls (HMMH)
MASE CONLIOI LBV ... 2-11
THIE CONEIOI LEVET . 2-11
Forklift Operation (HMMH)
OF T g = To T a (o] r= 11 To] o TSSO TPTPPPRR 2-100
PICKING UP LOAA ... ettt ettt e ettt ettt e e e e e e e e e abbba e e e e e e e e eesbbaa e e aaaaeeenes 2-102
Placing in TranSPOrt POSITION .......oooiiiiii ettt ettt e e e e e et abbb e r e e e e e e e eesbba e e aaaaaaeees 2-103
Removing from TranSPOrt POSITION. ...... .ot e ettt e e e e e eeebba e e e aaaeeees 2-104
SEtHNG DOWN LOBA. ...ttt e e ettt e e e e e e e e e e bbb e e e e e e e eetbba e e e e e eeeennennnns 2-102
S £= Tod ([ o [ TSR 2-102
I = 1S o Jo g 1] To T Mo = To H TS UPP PR 2-102
10 0153 = Tod ([ Vo PRSP TUUPPPRPIN 2-102
Four-Wheel Drive with Differential LOCK, SElECHNG .........ccooiuiiiiiiiiiii e 2-82
FOUr-WhEel DIV, SEIECHING ... . ittt e ettt e e e e e e e e tbb e e e e e e e e eetbba e e aeaaaaeees 2-82
Front Loader Controls (SEE)
BOOM CONIIOI LBV ... 2-11
BUCKEEL CONIIOI LEVET ... 2-11
Front Loader Operation (SEE)
Loading and Unloading BUCKET .............iiiiiiii et e e e et e aaaeeees 2-87
LOWEIING BUCKET ...ttt e ettt e bbbt e e e e e e e e ebbba e e e e e e e e eetbba e e aaaaaaenes 2-86
SNULOTT VAIVES ... 2-86
TPAVEL LOCKS ..ccciiiiiiiiiiiiiiiie 2-87
Fuel Filter Pre-Sediment BOWI SEIVICE. ... ...uuuuuiiiiiiiiiiiiiiieiibiibiiii bbb nrerreerrenne 3-13
G
Gages and LampPs, INICALON ........oooiuiiiiiee ettt e e e e et ettt s e e e e e e ee bbb e e e e aaeeesrrannns 2-3
LCT: (o [ o Yo | =10 IO 1= o | PRSP 2-18

Index-3



TM 5-2420-224-10

Subject Page
H
HBIMIMEE DIFAlL ...ttt e ettt e e et b et e e e b e e e e e e e 2-23
[ 41111 o TSP ROUPPPRPIN 2-125
INSTAIING DIl BIES ...ttt ettt e e et et ettt e e e e e e e e e e bbb e e e e e e e e eeabbaa e aeaas 2-125
Hand Receipt (-HR) MANUAL ... ..ot e et e ettt e e e e e e e eetbba e e e aaaaeees 1-2
Heating and Ventilation SYSLEIM ...ttt e et ettt e e e e e e eetbb e e e aaaeeens 2-13
[ (01U 4 1= (=T PP PP TTPPPPIN 2-16
Hydraulic Accessory Box
Installing Hydraulic TOOIS in (HMIMH .........oi et 2-120
Installing HydrauliC TOOIS IN (SEE) ......cuuuuuiiiiiiiiiiiii et e et a e e e eaab e as 2-119
Removing Hydraulic Tools from (HMMH ... 2-120
Removing Hydraulic TOOIS from (SEE) .......ccoouuiiiiiei et e e eees 2-118
Hydraulic Hose Reel
ConNecting HYArauliC TOOIS 10 ...c.uuuuuieeiieiiiiie et e e e et e e e e e e ettt e e e e eeeenennnns 2-120
Disconnecting Hydraulic TOOIS frOM ...... oot e e et e aaeaeees 2-122
Hydraulic Tank Gages
Front and Rear Tank SIgNt GagES.......uu ittt e e e e e eetb e e e aaaeeees 2-18
Front Hydraulic System Filter Service INQICAOr ..........cooiuiuuiiiiiaiiieii e 2-18
Rear HydrauliC SYStEmM PreSSUIMNE GAgE .......cccuuuuuuuii ettt e e ettt e e e e eatta e e e e e e eesbaa e aaaaaeeees 2-18
Hydraulic Tool Operation
Chipping/Breaking Pavement or Rock with Pavement Breaker ............coooeuuiuiiiiiiiiieiiiiiie e, 2-123
Drilling With HamMEr DIl ..... .ot e e ettt e e e e e e e bbb e e e aaaeeees 2-125
Felling Tree With Chain SAW .........ooouiii ettt e e e e e e et e e aaaaeee 2-127
INStalling Hammer DIl BitS....... oot e e e e et et e e e e e e eeaba e eas 2-125
Installing Pavement Breaker SPade/BilS .......cccoiiiiiiuiieeeieeeii e 2-122
Pruning/Debranching With Chain SAW ...........couuiiiiii e 2-130
Sawing LOg WIth CRaIN SAW ......ccuuieiiii ettt e e e e e e et e e e e e e eettba e e e e e e eeeenennnas 2-129
USING IMPACE WIENCR ... et e e et ettt e e e e e e e ebbbb e e e aaaaeees 2-130
Hydraulic Tools
Chain SAW (SEE ... 2-23
HaMMEE DIl (SEE) ... ittt e ettt ettt e e e e e e e e ebbba e e e e e e e e eebbba e e aaaaeeeees 2-23
IMPAaCct WIenCh (HMIMH ...ttt e e e e ettt e e e e e e e eaab e aas 2-23
Pavement BreaKer (SEE) ..ottt e ettt e e e e et et aaaaeee 2-23
T a] oF=Tot VLA =T Tod o TSP 2-23
L0 LT o TSP RSP 2-130
Indicator Lamps and Gages
Air Cleaner INAICALON LAIM ....u.. ittt ettt e e e et e e etb e e e e e e e e e s bbb e e e e e e e eeebbaa e eeaas 2-3
2T I [aTo [Tox= 1do) g =T o o BTSSP TSP 2-3
Brake System Warning LIGNt ..ot e et ettt e e e e e e e e e aaaaeae 2-2
(O gt T (o T [ oTo o= 1o gl M o | o | OSSP 2-2
C00laNt TEMPETALUIE GAGE .. .eeeeetttun e e eeeeeetit e e e et eett e e e e eeeeatba e e e e aaaeeabbaa s e e aaaeeeatban e e eaaeaeennennnns 2-2
Differential LOCK INAICAOr LAMP ...cceuuieiiieee it e ettt e e e e e e e tbba e e e aaaeeees 2-3
DUBI BIAKE GAOE ... e eeeeeeetitee e ettt ettt e e et ettt oo oo e e e e ettt ba e e e e e e e e eebbba e s e e e aeeesstbaa e e aaaaaeenes 2-2
(] I CT= o TP PRSPPI 2-2
Hazard Warning Flasher INdicator LIght.........c.uuueiiii e e e eeees 2-8

Index-4



Subject

| (CONT)
Indicator Lamps and Gages (Cont)

High-Beam INdiCator Lam .......cooiiiiiiiii e
INCHNMOMELEN ... ettt
Intermediate Speeds INAICALOr LAMP.........i it
Oil Pressure INdiCator GaQE .......ccuuuuuuiii ettt e e e e eeaeaanas
Power Take-Off (PTO) Indicator Lamp........ccouuuuiiiiiiaiiiiiiiiie e
Sy oleTeTo o] g [] (] N CF= To [ T TUPPPUPRPTTR
Suspension Lockout Cylinder Indicator Light...........coooeiiiiiiiiiiiiiiiiii e,
TACNOMELET GAQGE.....uuuuii ettt e e e ettt e e e e e e e e st as
Turn Signal Indicator LIGNTS .......... e
AV L] G CT= o = PRSP SUSPPPRPIN
Initial Adjustments, Daily Checks, and Self-Checks. ...
INner Boom CoNtrol LEVE, Crane..........ccoviiiviiiiiiiiiiiiiiiieeee e
Installing Hydraulic Tools in Hydraulic Accessory Box (HMMH .............ccciiiiiiiiiinn,
Installing Hydraulic Tools in Hydraulic Accessory BoxX (SEE)...........oooviiiiiiiiiiiiiiiinn,
Instruction Plates and Decals, Operating INStructions 0N .............ciiiiiiiiiiiiiiiiiiieeeeeeees
INSTIUMENT PANEL.......ciiiiiiiiiiiiii

Lamps and Gages, INAICALON ..........coiiiiiiiii et e e
Left Outrigger Vertical Control Lever, Crane ...........coooiooiiiiiiiiiiiee et

Left Platform Control Panel

Hydraulic TOOIS SWILCR........uiii e
Rear IMplement LOCK LEVET ...
Rear IMplement Tilt LEVET ...
WOrK LIGhtS SWITCH ... e
Left Stabilizer Control Lever, BaCKNO@ ..............uuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieeieeeeeeeeeenees
Left Swing Control Pedal, BaCKhOe ............ooooiiiiiiiiii e
Lifting With BACKNOE .......cooiiiiii e
LiSt Of ADDIEVIALIONS ... ..ueiiiiiiiiiiiiiiie i

Load Handling

CFBINE ...
FOTKIITE e
Loading and Unloading Bucket, Front Loader...............coooiiiiiiiiiiiiiiiieiiic e
Location and Description of Major COMPONENLES ........oiiieiiiiiiiiiiiieee et
Lowering Bucket, Front LOAUET.........coouuiiiiiieeeiieeei et
LUBIICAtION INSIFUCTIONS ... .uuutitiiiiitiiiibibttite bbb eeeenees

Main MasSt SELUP, CraNE........uuuuiii ittt e e et e e e e eeaeaaanas
Maintenance FOrms and RECOIUS........couuiiuiii e e e e

Maintenance Procedures

Chain Saw Chain Sharpening ...........cooi oo eeeaaaaa
Chain Saw Chain Tension AdjUSIMEeNTt ............uuiiiiiiiiiiiiii e
Changing WRNEEI ... ..o e
Fuel Filter Pre-Sediment BOWl SEIVICE .........coooiiiiiiiee

TM 5-2420-224-10

Page

2-2

2-3
2-2

2-3
2-15

2-2
2-3
2-71
2-22
2-120
2-119
2-132
2-2

2-22

2-20
2-20
2-20
2-20
2-21
2-21
2-95
1-3

2-113
2-102
2-87

2-86
3-1

2-112
1-2

3-17
3-18
3-16
3-13



Subject
M (CONT)

Maintenance Procedures (Cont)

Priming and Bleeding FUel SYSIem ..........coooiiiiiiiii e

Spare Tire RePlaCEMENT.......ccoi it
Major Components, Location and DeSCIPLION ............oiiiiiiiiiiiiiiiiieeeeeeeiiie e
Mast Control Lever, FOrKHTL............uuuuuiiiiiiiiiiiiiiiiiiiiiie e
Mast FOIAING LEVET, CIan@.........i ittt e e e e eatta e e e aaeeees
Mounting and Dismounting the Vehicle ...
MoVING the VENICIE ..o e
Moving the Vehicle with Backhoe..............coooiiiiii e

Nomenclature Cross - REfErENCE LiSt......couuiiuiiiiiiiiiieeeee e

Operating Instructions on Decals and Instruction Plates ............ccccvviiiiiiniiiiieiiinnnnn.

Operation Under Unusual Conditions

DUSE OF SANA.... it e e et e et e et e erans
EXIrEME COl. ... it
EXIremME HEAL ... ..o
0] £ 11 o [P PTTTPTTURPPTPIN
HIgh AJLITUAES ... et aaaeeees
Rainy or HUMId CONAITIONS ......cooiiiiiiiiii e
SAIWALEE ATBAS ...t et e e et e e et e e et e et e erans

Operation Under Usual CoNItIONS .........oiiiiiiiiiiiiiii e
Outer Boom CoNtrol LEVEN, Crane........ccooviieieeeeeeee e
Outrigger Horizontal Control Lever, Crane ...........coooveeeiiiiiiiiiiieeeeeeeeeiiie e

Parking Brake LEVET ......ccoo ittt e e e e ea b aaaaeees
PaVvemMeENt Breaker .........uuuiiiieiiiiiiiiiiiiiiiibi bbb
Chipping/Breaking Pavement or ROCK ............cooiiiiiiiiiiii e,
Installing Breaker SPade/BilS .........ccoiiiiuiiiiiiieee e
Preventive Maintenance Checks and Services (PMCS) .........uuciiiiiiiiiiiiiiiiiiieeeeeeees
Priming and Bleeding FUel SYSIEM ...........iiiiiiiii e

Rear IMplement LOCK LEVET ...... oot e e
Rear IMpIement Tilt LEVEK ........ et eeaeeees
RETEIENCES ...ttt
Removing Hydraulic Tools from Hydraulic Accessory Box (HMMH)

Removing Hydraulic Tools from Hydraulic Accessory Box (SEE)

Reporting Equipment Improvement Recommendations (EIRS...........ccccccveiiiiiies
Reposition Front Blackout Light for Blackout Operations (SEE)..........cccccccceiiiiiii.
Right Outrigger Vertical Control Lever, Crane ...........ccoooeeaiiiiiiiiiaieeeeeeeeiiie e e eeeeens
Right Stabilizer Control Lever, BackhOe............cooouiiiiiiiiiiii e

TM 5-2420-224-10

Page

............................... 3-14
............................... 3-15
............................... 1-5

............................... 2-11
............................... 2-22
............................... 2-73
............................... 2-78
............................... 2-95

............................... 1-3

............................... 2-132

............................... 2-140
............................... 2-138
............................... 2-139
............................... 2-141
............................... 2-141
............................... 2-140
............................... 2-140
............................... 2-141
............................... 2-71

............................... 2-22

............................... 2-22

............................... 2-12
............................... 2-23
............................... 2-123
............................... 2-122
............................... 2-24
............................... 3-14

............................... 2-20
............................... 2-20
............................... A-1
....................................................... 2-120
............................... 2-118
............................... 1-3
............................... 2-142
............................... 2-22
............................... 2-21



TM 5-2420-224-10

Subject Page
R (CONT)
Right Swing Control Pedal, BACKNOE ...........oii it a e eeees 2-21
Ripping with Backhoe Ripper Shank, BackNOe ... 2-96
ROLALION LOCK LEVEE, CIaINE. ... . uuttttiiiiiiiiitititebeeeee bbb bbb bbb bbb e e e e e e e e e e s e e bbb eeeeseeennnnnees 2-22
S
S BALS ..ottt e e e e e e e 2-16
F o [0S0 1= o | TSR 2-16
SeleCting FOUI-WHEEI DIV ... ..o e e e e ettt s e e e e e e e e bbb e e e e e e e eeeeeaanns 2-82
Selecting Four-Wheel Drive with Differential LOCK ............uueiiiiiiiiii e 2-82
Self-Checks, Daily Checks, and Initial AQJUSIMENTS...........uuuiiiiiiii e 2-71
ShIftiNG the TraNSIMISSION ...... it e et et e e e e e et ettt e e e e e e e eetbba e e e eaeeeesenannns 2-80
ShULOFT ValVES, FIrONt LOGUEY ... .o 2-86
Slave Starting the ENQINE ...t e e e et ettt s e e e e e e ee bbb e e e e aaeeesenannns 2-76
SPAre Tir€ REPIACEIMENT ....... it e ettt e e e e e e ettt s e e e e e e ee bbb e e e e aaeeennrannns 3-15
Stabilizers, BACKNOE ... 2-99
SACKING WIth FOPKITL. ... et e e e e e ettt e e e e e e e e ettt e e e e e e e eennbannns 2-102
SEAMTING thE ENQINE ...ttt oo e e e e et ettt s e e e e e e et bbb e e e e e e e e ee bbb e e aeaaeeessbnnnns 2-75
SEEEING WNEEL ... ettt e e e e e et ettt s e e e e e e ee bbb e e e e e e e eesbaaanns 2-9
Y de] o] ol [ao [t (= =g (o o[RS 2-84
SEOPPING the VENICIE ... e e ettt e e e e e e e e bbb a e e e e e e e eennaanns 2-83
Switches
F 0D d 11T o TSP 2-6
AUXIITArY HEAAIGNT..... . et ettt —eeeeetbb e e e e e e eeabba e aaaaaaaenes 2-7
Ol STAIT ... 2-4
ENging RPM, BACKNOE..........iiiii ettt e e e e e e bbb eeaaaaeees 2-21
Four-Wheel Drive and Differential LOCK CONLIOL...........coooiiiiiiieeee e 2-12
Front Loader Remote, BACKNOE ........ccoooiiiiiieeeee e 2-21
Hazard Warning FIaShEr...... .o et e e e et eeaaaaeees 2-8
Horn and Low Beam/High BEAM ........... et e e e e ettt eeaaaaeees 2-9
HYAFAUIIC TOOIS. ..ottt oottt e bbb e e e e e e e et ebbb e e e e e e e e eesbba e e e aaaaeeees 2-20
T ] 0 L[] TSP 2-4
MASEEI DISCONMNECT ... 2-13
MECRANICAL ... 2-6
R = 11 (<] PP TPPPPPII 2-4
Suspension Lockout Cylinder Activation (HMMH) ...........iii e 2-15
TSt (BUZZEI) ..ottt oo e e ettt e et e oo e e e e e e et b e e e e e e e e e bbb e e e e e eaneaanas 2-4
TUIN SION@L et e ettt e e et e et ettt oo e e e e e et e bbb e e e e e e e eeebbba e e e e aeeeesnbannas 2-4
A=) a1 TelU =T g T | o | TSR 2-5
WiINOSNIEIA DEITOSLEN .....uuuttitiititittt ettt bbb e e e e e b e e s bennees 2-8
Windshield WIPEI/WASIEN ........ o e e e e e e 2-4
LVAY o] 1 I o | | £ TSR 2-20
T
Technical PrinCiples of OPEratioN...........cooviiiiiiiiiiiii 1-9
Test Backhoe/Crane Operator Warning HOIM .........ooooiiiiiiiiii 2-72
TRIOMIE LEVEN ... 2-12

Index-7



TM 5-2420-224-10

Subject Page
T (CONT)
Tilt Control Lever, FOTKIITE ... 2-11
THlE LOCK LEVEL, CIaNE......cciiiiiieiiieee e 2-22
THre INFLALION. ... 2-73
Trailer Brake ValVe LEVET .......coooiiiiii 2-9
Trailer SUPPIY VAIVE. ... et ettt e e e e e e e et bbb e e e e e e e e eabbaa e aaaas 2-13
Transmission Controls
LT (o T0] oS ] o1 IV TSP 2-10
Intermediate SPEEA CONTIOI ....... et e e e et et e e e e e e e eab e eas 2-10
MIN ST LBV I ..o 2-10
PoWer TaKe-Off (PTO) LEVEI ... ittt ettt e e e et e ettt e e e e e e e e eebtba e e e aaaaaeees 2-10
TranSMISSION, SHITTING . .....u e et e et ettt e e e e e e e e bbb e e e e e e e eeebbaa e eaaas 2-80
Transport Position
Placing BacCKNOE I ... ..ottt e e et e e e e et bbb e aaaaeae 2-98
[ b= T [o T O = 1 L= o PRSPPI 2-116
[ b= Vo To o] o (11 0 PPN TSUPPPPPIN 2-103
Releasing BaCkNOe frOM ...... .o ettt e e e e e e bbb eaaaaaeees 2-89
REIASING Cran@ frOM .. ..ottt e e et e ettt e e e e e e e e eabbb e e e e e e e eeetbba e e aaaaaaeees 2-108
RemMOVING FOrKITE FrOmM .o ettt e e e e e ettt e e aaaaeees 2-104
Travel Lock Release Lever, BaCKNOe ... 2-19
Travel LoCk Release LEVEN, CraN@........ccoiiiiiiiiiiiiii e 2-19
Travel Locks, Operation, FroONt LOAUET ..........uuuiiiieiiiieiiie ettt a e e e eab b 2-87
L0181 ] (=T gToTo 11T TP 3-1
TroubleShOOtiNg ProCEAUIES. ..........u ettt e e e e e et e e e e e e eab b 3-2
Troubleshooting SYMPLOM INAEX ...... .ottt e e e e et e e e e e eabba e eas 3-1
U
Unloading and Loading Bucket, Front LOAAEN .............iii it ee et e e eeees 2-87
UNStacking WIth FOTKITE. ..ottt e e e e e ettt e e e e e e e eetbba e e e e aaaaeees 2-102
\Y
Ventilation and HEatiNg SYSLEIM ... e et e e e e e e e ettt e e e e e e e e esbba e e aaaaeenes 2-13
w
WaArranty INFOIMETION ........ooiiiiiii et e e e e ettt et e e e e e ee bbb e e e e e e e eetbban e e e aaaaeene 1-3
VAV T=T=T I @ F= Vg T [T o [P U U PRR PRSPPI 3-16

Index-8



TM E-2420-224-10

By Order of the Secretary of the Armmy:

GORDON R, SULLIVAN
Ganeral, Urled Slates Army
Chiter aff Shaff

Official: ZHpllo Y. PonelboT

MILTOMN H. HAMILTOM
Acimirnsirative Assistant o ifha
Secretany of the Ay

04585

Dristritition:
To be distributed in sccordance with DA Form 12-38-E (Black 0B15) requirements for TMS-2420-224-10.



RECOMMENDED CHANGES TO EQUIPMENT TECHNICAL PUBLICATIONS

SOMETEING WRONE WITH PUBLICATION

THEN...JOT DOWN THE

DOPE ABOUT IT ON THIS FORM.
CAREFULLY TEARIT OUT, FOLD IT

AND DROP IT IN THE MAIL.

FROM: (PRINT YOUR UNIT'S COMPLETE ADDRESS)

DATE SENT

PUBLICATION NUMBER

BE EXACT PIN-POINT WHEREIT IS

PUBLICATION DATE PUBLICATION TITLE

PAGE
NO.

PARA-
GRAPH

FIGURE
NO.

IN THIS SPACE, TELL WHAT IS WRONG

Vo= | AND WHAT SHOULD BE DONE ABOUT IT.

PRINTED NAME, GRADE OR TITLE AND TELEPHONE NUMBER

DA :

Wire 2028-2

PREVIOUS EDITIONS
ARE OBSOLETE.

SIGN HERE

P.S.--IF YOUR OQUTFIT WANTS TO KNOW ABOUT YOUR
RECOMMENDATION MAKE A CARBON COPY OF THIS
AND GIVE IT TO YOUR HEADQUARTERS.



TM 5-2420-224-10

THE METRIC SYSTEM AND EQUIVALENTS

LINEAR MEASURE

1 Centimeter = 10 Milimeters = 0 01 Meters = 0 3937 Inches
1 Meter = 100 Centimeters = 1000 Milimeters = 33 37 Inches
1 Kdometer = 1000 Meters = 0621 Miles

WEIGHTS

1Gram = 0001 Kilograms = 1000 Milhgrams = 0 035 Qunces
1Kilogram = 1000 Grams = 22Lb.
1 Metric Ton = 000 Kilograms = 1 Megagram = 11 Short Tons

LIQUID MEASURE

1 Millilter = 0001 Liters = 00338 Fluid Ounces
1ider = 1000 Milliliters = 33 82 Fiuid Qunces

%°C+32 =%
[v2 b ]
APPROXIMATE CONVERSION FACTORS -
TO CHANGE TO MULTIPLY BY <
inches Centimeters 2540 -
Feet Meters 0305
Yards Meters 094 ™
Miles Kilometers 1603 - "
Square Inches Square Centimeters 6451
Square Feet Square Meters 0093 ~
Square Yards Square Meters 0836 -
Squars Miles Square Kilometers 25%
Acres Square Hectometers 0405
Cubic Feet Cubic Meters 0028 -
Cubic Yards Cubic Meters 0765
Fiwd OQunces Mifliiters 2513 <
Pints Liters 0473 e
Quarts Liters 0946
Gallons Liters 3785
Ounces Grams 28349 o
Pounds Kilograms 0454
Short Tons Metrc Tons 0907
Pound-Feet Newton-Meters 1.356 ©
Pounds per Square Inch Kilopascals 6895 -
Miles per Gallon Kilometers per Liter 0425
Miles per Hour Kilometers per Hour 1609 ~
TO CHANGE 10 MULTIPLY BY
Centimeters Inches 0394
Meters Feet 3280 ©
Meters Yards 1094
Kilometers Miles o6 o
Square Centimeters Square inches 0155 w
Square Meters Square Feet 0764
Square Meters Square Yards 196
Square Kilometers Square Miles 0386 -
Square Hectometers Acres 24m
Cubic Meters Cubic Feet 3535
Cubic Meters Cubic Yards 1308 ™
Milliliters Flwd Ounces 0034 -
Liters Pints 213
Luers Quarts 1057 ™~
Liters Gallons 0264 . ]
Grams Ounces 0035 S b
Kilograms Pounds 2205 - g
Metric Tons Short Tons 1102 =
Newton-Meters Pound-Feet 0738
Kilopescals Pounds per Square Inch 0.45
Kilometers per Liter Miles per Gallon 2354 °
Kilometers per Hour Miles per Hour 0621

SQUARE MEASURE

1Sq Centimeter = 100 Sq Millimeters = 0 165 Sg Inches
1Sq Meter = 10,000 Sq Centimeters = 1076 Sq Feet
18q Kilometer = 1,000,000 Sq Meters = 0386 Sq Miles

CUBIC MEASURE
1Cu Centimeter = %000 Cu Millimeters = 006 Cu Inches
1Cu Meter = 1,000,000 Cu Centimeters = 35 31 Cu Feet

TEMPERATURE

%BiF~32}=°C

212° Fahrenheit 1s equivalent 10 100° Celsius
90° Fahrenhert 1s equivaient to 32 2° Celsius
32° Fahrenhent 1s equivalent to 0° Celsius
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