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WARNING SUMMARY

LOSS OF HEARING. PERSONNEL MUST WEAR HEARING PROTECTIVE DEVICES
WHEN OPERATING THE CRANE DURING LAUNCH AND RECOVERY
OPERATIONS OR WHEN WORKING WITHIN 10FT (3M) OF A DSB LAUNCH
VEHICLE AT HIGH ENGINE IDLE.

GREAT CARE IS TO BE EXERCISED WHEN OPERATING SV10 - THIS VALVE
RELEASES THE WINCH BRAKES IN CONJUNCTION WITH SV5 & SV6. IT IS
IMPERATIVE THAT THE CHEST PACK RH JOYSTICK IS IN THE NEUTRAL
(CENTER) POSITION.

PERSONAL INJURY OR DEATH. IT IS POTENTIALLY VERY DANGEROUS TO
OPERATE THE E-STOP OVERRIDE. DOING SO WILL DEFEAT ALL E-STOP
FUNCTIONALITY. IT IS ONLY TO BE USED AS A TEMPORARY MEASURE TO
ASSESS THE LEVEL OF DAMAGE TO THE SYSTEM.

TO ENSURE THE SAFETY OF PERSONNEL, ALL TOOLS AND EQUIPMENT MUST
BE KEPT CLEAN AND DRY TO PREVENT THE OPERATOR FROM SLIPPING AND
CAUSING INJURY TO PERSONNEL.

CRUSH INJURY. THE CROSS CONNECTION PUMP IS HEAVY.

DEATH OR SERIOUS INJURY CAN OCCUR IF PMCS ARE NOT CARRIED OUT BY
AUTHORIZED PERSONNEL, AT THE FREQUENCIES STATED IN THIS SECTION.

CRUSH INJURY. THE DAMPER WEIGHS APPROXIMATELY 54LBS (25KG).

CRUSH INJURY. THE FOLDING CYLINDER IS VERY HEAVY. SUITABLE SUPPORT
IS REQUIRED TO PREVENT INJURY TO PERSONNEL.

INJURY FROM EXTREME HYDRAULIC OIL PRESSURE. THE SYSTEM MUST BE
DE-PRESSURIZED BEFORE CARRYING OUT ANY WORK ON THE FOLDING
CYLINDER.

CRUSH INJURY. THE RAISE CYLINDER IS VERY HEAVY. SUITABLE SUPPORT IS
REQUIRED TO PREVENT INJURY TO PERSONNEL.

INJURY FROM EXTREME HYDRAULIC OIL PRESSURE. THE SYSTEM MUST BE
DE-PRESSURIZED BEFORE CARRYING OUT ANY WORK ON THE RAISE
CYLINDER.

SLIP AND FALL INJURY. PERSONNEL MAY SLIP ON SPILLED HYDRAULIC
FLUID. SUITABLE CONTAINERS AND FLUID ABSORBENT MATERIALS ARE TO
BE USED TO CONTAIN SPILLAGE.

INJURY FROM EXTREME HYDRAULIC OIL PRESSURE. THE SYSTEM MUST BE
DE-PRESSURIZED BEFORE CARRYING OUT ANY WORK ON THE GUIDE
ROLLERS HYDRAULIC MOTOR.

DANGER FROM MOVING PARTS. OPERATION OF EQUIPMENT POWERED BY
HYDRAULIC PRESSURE IS HAZARDOUS. KEEP CLEAR OF MOVING PARTS.
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INJURY FROM EXTREME HYDRAULIC OIL PRESSURE. THE SYSTEM MUST BE
DE-PRESSURIZED BEFORE CARRYING OUT ANY WORK ON THE BACK-UP
MODE OPERATION CONTROLS.

CRUSH INJURY. THE PINCH ROLLER ASSEMBLY WEIGHS APPROXIMATELY
80LB (36KG).

CRUSH INJURY. THE FORWARD LAUNCH BEAM WILL MOVE WHEN RESIDUAL
HYDRAULIC PRESSURE IS RELEASED FROM THE REAR PINCH ROLLER.
ENSURE THAT THE FORWARD LAUNCH BEAMTRANSPORTATION PIN IS FITTED
BEFORE CARRYING OUT THIS PROCEDURE.

CRUSH INJURY. TO AVOID INJURY TO PERSONNEL WHEN WORKING ON THE
FORWARD ROLLER ASSEMBLY ALWAYS ENSURE THAT THE WEIGHT OF THE
FORWARD ROLLER ASSEMBLY IS SUPPORTED.

DEATH OR SEVERE INJURY MAY OCCUR IF HEIGHT OF 3/16 INCH IS EXCEEDED.

DANGER TO PERSONNEL FROM MOVING PARTS. ENSURE THAT THE
LAUNCHER IS NOT OPERATED DURING THIS PROCEDURE.

INJURY FROM EXTREME HYDRAULIC OIL PRESSURE. THE SYSTEM MUST BE
DE-PRESSURIZED BEFORE CARRYING OUT ANY WORK ON THE LAUNCH BEAM
DRIVE.

BURN INJURY. HOT OIL. PERSONNEL MUST WEAR PERSONAL PROTECTIVE
EQUIPMENT WHEN HANDLING HOT OIL.

FALL INJURY WHEN WORKING AT HEIGHT. THE FALL ARREST (SAFETY)
HARNESS MUST BE USED BY PERSONNEL CARRYING OUT A SIDE ROLLER
ASSEMBLY REPLACEMENT. THE FALL ARREST (SAFETY) HARNESS IS TO BE
ATTACHED TO A SUITABLE POINT ON THE LAUNCH FRAME.

FALL INJURY WHEN WORKING AT HEIGHT. THE FALL ARREST (SAFETY)
HARNESS MUST BE USED BY PERSONNEL WHEN CHANGING UPPER WINCH
GEARBOX OIL REPLACEMENT. THE FALL ARREST (SAFETY) HARNESS IS TO BE
ATTACHED TO A SHACKLE ON THE LAUNCH BEAM DRIVE.

INJURY FROM EXTREME HYDRAULIC OIL PRESSURE. THE SYSTEM MUST BE
DE-PRESSURIZED BEFORE CARRYING OUT ANY WORK ON THE LOWER WINCH.

INJURY FROM EXTREME HYDRAULIC OIL PRESSURE. THE SYSTEM MUST BE
DE-PRESSURIZED BEFORE CARRYING OUT ANY WORK ON THE UPPER WINCH.

INJURY FROM EXTREME HYDRAULIC OIL PRESSURE. THE SYSTEM MUST BE
DE-PRESSURIZED BEFORE CARRYING OUT ANY WORK ON THE HYDRAULIC
SYSTEM.

INJURY FROM EXTREME HYDRAULIC OIL PRESSURE. THE SYSTEM MUST BE
DE-PRESSURIZED BEFORE CARRYING OUT THE EMERGENCY WINCH DRUM
RELEASE PROCEDURE.
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INJURY FROM EXTREME HYDRAULIC OIL PRESSURE. THE SYSTEM MUST BE
DE-PRESSURIZED BEFORE CARRYING OUT ANY WORK ON THE HYDRAULIC
FILTERS.

CRUSH INJURY. TO AVOID INJURY TO PERSONNEL WHEN WORKING ON THE
ARTICULATOR CYLINDERS ALWAYS ENSURE THAT THE WEIGHT OF THE
ARTICULATOR CYLINDERS ARE SUPPORTED.

INJURY FROM EXTREME HYDRAULIC OIL PRESSURE. THE SYSTEM MUST BE
DE-PRESSURIZED BEFORE CARRYING OUT ANY WORK ON THE ARTICULATOR
CYLINDERS.

CRUSH INJURY. THE ARTICULATOR CROSS MEMBER IS HEAVY. BEFORE
REMOVING THE ARTICULATOR CROSS MEMBER SHOOT BOLTS ENSURE THAT
THE WEIGHT OF THE LAUNCH FRAME ASSEMBLY IS SUPPORTED.

CRUSH INJURY. TO AVOID INJURY TO PERSONNEL WHEN WORKING ON THE
STOW CYLINDERS ALWAYS ENSURE THAT THE WEIGHT OF THE STOW
CYLINDERS ARE SUPPORTED.

INJURY FROM EXTREME HYDRAULIC OIL PRESSURE. THE SYSTEM MUST BE
DE-PRESSURIZED BEFORE CARRYING OUT ANY WORK ON THE STOW
CYLINDERS.

PERSONAL INJURY. PERSONNEL ARE TO WEAR PERSONAL PROTECTIVE
EQUIPMENT (GLOVES) WHEN HANDLING WINCH CABLES.
CRUSH INJURY. PULLEY ASSEMBLIES ARE HEAVY.

CRUSH INJURY. THE HOME BANK CARRIAGE UPPER PULLEY BLOCK IS
HEAVY.

DANGER TO PERSONNEL. SHARP METAL SURFACES. THE ROPE PULLEYS
MAY HAVE SHARP METAL SURFACES. PERSONNEL ARE TO WEAR PERSONAL
PROTECTIVE EQUIPMENT (GLOVES) WHEN HANDLING ROPES AND ROPE
PULLEYS.

CRUSH INJURY. THE HOME BANK CARRIAGE LOWER PULLEY BLOCK IS
HEAVY.

CRUSH INJURY. THE FAR BANK CARRIAGE UPPER PULLEY BLOCK IS HEAVY.

CRUSH INJURY. THE FAR BANK CARRIAGE LOWER PULLEY BLOCK IS HEAVY.

CRUSH INJURY. THE FAR BANK AND HOME BANK CARRIAGES ARE VERY
HEAVY, SUITABLE LIFTING EQUIPMENT IS TO BE USED WHEN REMOVING THE
CARRIAGES FROM THE LAUNCH BEAM.

CRUSH INJURY. THE SUPPORT BEARING PAD WEIGHS 56 LB (25.4KG).

CRUSH INJURY. DANGER OF PERSONNEL SLIPPING. THE TAIL LIFT PLATFORM
IS AT AN ANGLE WHEN SUPPORTING THE WEIGHT OF THE FAR BANK
SUPPORT.
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CRUSH INJURY. THE FAR BANK SUPPORT IS HEAVY 436 LBS (198 KG).

DANGER OF FLUID SPLASH. PERSONNEL ARE TO WEAR PERSONAL
PROTECTIVE EQUIPMENT (SAFETY GLASSES) WHEN LOOKING INTO THE
RESERVOIR DURING THE BLEEDING PROCEDURE.

CRUSH INJURY. TO AVOID INJURY TO PERSONNEL WHEN WORKING ON THE
ROTATE CYLINDERS ALWAYS ENSURE THAT THE WEIGHT OF THE ROTATE
CYLINDERS ARE SUPPORTED.

INJURY FROM EXTREME HYDRAULIC OIL PRESSURE. THE SYSTEM MUST BE
DE-PRESSURIZED BEFORE CARRYING OUT ANY WORK ON THE ROTATE
CYLINDERS.

CRUSH INJURY. THE TILT ROLLER ASSEMBLY IS VERY HEAVY. SUITABLE
SUPPORT IS REQUIRED TO PREVENT INJURY TO PERSONNEL.

INJURY FROM EXTREME HYDRAULIC OIL PRESSURE. THE SYSTEM MUST BE
DE-PRESSURIZED BEFORE CARRYING OUT ANY WORK ON THE TILT ROLLER
ASSEMBLY.

CRUSH INJURY. THE TILT ROLLER ASSEMBLY AND TILT ROLLER SUPPORT
ARE VERY HEAVY. SUITABLE SUPPORT IS REQUIRED TO PREVENT INJURY TO
PERSONNEL.

INJURY FROM EXTREME HYDRAULIC OIL PRESSURE. THE SYSTEM MUST BE
DE-PRESSURIZED BEFORE CARRYING OUT ANY WORK ON THE A-FRAME TILT
ROLLER CYLINDER.

INJURY FROM HYDRAULIC FLUID UNDER PRESSURE. THE WORKING
PRESSURE OF THE HYDRAULIC SYSTEM IS 4423 PSI (30495 kPa) AND THERE
MAY BE RESIDUAL PRESSURE IN THE HOSES.

INJURY FROM HYDRAULIC FLUID UNDER PRESSURE. SHUT DOWN VEHICLE
PRIOR TO CARRYING OUT THIS PROCEDURE. ENSURE THAT THE BATTERY
SHUTOFF SWITCH IS IN THE OFF POSITION.

INJURY FROM EXTREME HYDRAULIC OIL PRESSURE. THE SYSTEM MUST BE
DE-PRESSURIZED BEFORE CARRYING OUT ANY WORK ON ANY CYLINDER.

INJURY FROM EXTREME HYDRAULIC OIL PRESSURE. WHEN DE-PRESSURIZING
CYLINDERS IT IS IMPORTANT TO MAKE SURE NO HYDRAULIC OIL CAN BE
SPRAYED. MAKE SURE THAT NO PERSONNEL ARE STANDING NEAR THE
CYLINDER BEING DE-PRESSURIZED.

CRUSH INJURY. THE TAIL LIFT PLATFORM IS HEAVY 1213 LB (550 KG).

BURN INJURY. COMPONENTS ARE HEATED IN WATER TO 158°F ( 70°C)
PERSONNEL MUST WEAR PROTECTIVE CLOTHING WHEN HANDLING HOT
COMPONENTS.
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INJURY FROM EXTREME HYDRAULIC OIL PRESSURE. THE SYSTEM MUST BE
DE-PRESSURIZED BEFORE CARRYING OUT ANY WORK ON THE STABILIZER
MANIFOLD ASSEMBLY.

CRUSH INJURY. THE STABILIZER LEG IS HEAVY.

INJURY FROM EXTREME HYDRAULIC OIL PRESSURE. THE SYSTEM MUST BE
DE-PRESSURIZED BEFORE CARRYING OUT ANY WORK ON THE STABILIZER
CYLINDER.

CRUSH INJURY. THE STABILIZER LEG AND STABILIZER LEG CYLINDER ARE
HEAVY.

CRUSH INJURY. TO AVOID INJURY TO PERSONNEL WHEN WORKING ON THE
LOWER CENTER BEAM ALWAYS ENSURE THAT THE WEIGHT OF THE UPPER
CENTER BEAM IS SUPPORTED.

INJURY FROM EXTREME HYDRAULIC OIL PRESSURE. THE SYSTEM MUST BE
DE-PRESSURIZED BEFORE CARRYING OUT ANY WORK ON THE HYDRAULIC
SYSTEM ON THE A-FRAME ASSEMBLY.

FALL INJURY WHEN WORKING AT HEIGHT. THIS OPERATION IS CARRIED OUT
AT HEIGHTS UP TO 20FT (6M) THE RELEVANT SAFETY PRECAUTIONS MUST BE
OBSERVED.

CRUSH INJURY. THE A-FRAME IS HEAVY.

INJURY FROM EXTREME HYDRAULIC OIL PRESSURE. THE SYSTEM MUST BE
DE-PRESSURIZED BEFORE CARRYING OUT ANY WORK ON THE A-FRAME
STABILIZER LEG ASSEMBLY.

CRUSH INJURY. THE A-FRAME STABILIZER LEG IS HEAVY.

CRUSH INJURY. TO AVOID INJURY TO PERSONNEL WHEN WORKING ON THE
LAUNCH BEAM DRIVE, ALWAYS ENSURE THAT THE WEIGHT OF THE LAUNCH
BEAM DRIVE IS SUPPORTED.

INJURY FROM EXTREME HYDRAULIC OIL PRESSURE. THE SYSTEM MUST BE
DE-PRESSURIZED BEFORE CARRYING OUT ANY WORK ON THE ARTICULATOR
CYLINDERS.

INJURY FROM EXTREME HYDRAULIC OIL PRESSURE. THE SYSTEM MUST BE
DE-PRESSURIZED BEFORE CARRYING OUT ANY WORK ON THE WINCH
MANIFOLD ASSEMBLY.

INJURY FROM EXTREME HYDRAULIC OIL PRESSURE. THE SYSTEM MUST BE
DE-PRESSURIZED BEFORE CARRYING OUT ANY WORK ON THE LAUNCH BEAM
DRIVE MOTOR.

CRUSH INJURY. THE LAUNCH-FRAME IS HEAVY.

INJURY FROM EXTREME HYDRAULIC OIL PRESSURE. THE SYSTEM MUST BE
DE-PRESSURIZED BEFORE DISCONNECTING ANY HYDRAULIC LINES.
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INJURY FROM EXTREME HYDRAULIC OIL PRESSURE. THE SYSTEM MUST BE
DE-PRESSURIZED BEFORE CARRYING OUT ANY WORK ON THE ARTICULATOR
MANIFOLD ASSEMBLY.

INJURY FROM EXTREME HYDRAULIC OIL PRESSURE. THE SYSTEM MUST BE
DE-PRESSURIZED BEFORE CARRYING OUT ANY WORK ON THE PINCH
ROLL/STOW MANIFOLD ASSEMBLY.

INJURY FROM EXTREME HYDRAULIC OIL PRESSURE. THE SYSTEM MUST BE
DE-PRESSURIZED BEFORE CARRYING OUT ANY WORK ON THE PILOT
MANIFOLD ASSEMBLY.

CRUSH INJURY. THE FAR BANK AND HOME BANK CARRIAGES ARE VERY
HEAVY. SUITABLE LIFTING EQUIPMENT IS TO BE USED WHEN REMOVING THE
CARRIAGES FROM THE LAUNCH BEAM.

INJURY FROM EXTREME HYDRAULIC OIL PRESSURE. THE SYSTEM MUST BE
DE-PRESSURIZED BEFORE CARRYING OUT ANY WORK ON THE A-FRAME
ROTATE MANIFOLD ASSEMBLY.

INJURY FROM EXTREME HYDRAULIC OIL PRESSURE. THE SYSTEM MUST BE
DE-PRESSURIZED BEFORE CARRYING OUT ANY WORK ON THE INTERFACE
MANIFOLD ASSEMBLY.

CRUSH INJURY. THE INTERFACE MANIFOLD IS HEAVY.

DANGER OF INJURY TO PERSONNEL. ROTATING PARTS; DO NOT ATTEMPT TO
WORK ON THE HYDRAULIC PUMP WITH THE ENGINE RUNNING.

CRUSH INJURY. THE HYDRAULIC PUMP IS HEAVY 132 LBS (60 KG).

DANGER OF INJURY TO PERSONNEL. ROTATING PARTS; DO NOT ATTEMPT TO
WORK ON THE POWER TAKE OFF WITH THE ENGINE RUNNING.

CRUSH INJURY. THE CRANE WEIGHS 10800 POUNDS. PERSONNEL MUST BE
CLEAR OF THE LIFTING AREA WHEN THE CRANE IS REMOVED.

INJURY FROM EXTREME HYDRAULIC OIL PRESSURE. THE SYSTEM MUST BE
DE-PRESSURIZED BEFORE CARRYING OUT ANY WORK ON THE CRANE.

INJURY FROM EXTREME HYDRAULIC OIL PRESSURE. THE SYSTEM MUST BE
DE-PRESSURIZED BEFORE CARRYING OUT ANY WORK ON THE ROTATE
COUPLING.

CRUSH INJURY. THE STABILIZER LEG IS HEAVY TO AVOID INJURY ENSURE
THAT THE WEIGHT OF THE CRANE STABILIZER LEG IS SUPPORTED.

CRUSH INJURY. THE ROTATE GEAR IS HEAVY TO AVOID INJURY ENSURE THAT
THE WEIGHT OF THE ROTATE GEAR IS SUPPORTED.

CRUSH INJURY. TO AVOID INJURY TO PERSONNEL WHEN WORKING ON THE
STABILIZER ARM CYLINDER ALWAYS ENSURE THAT THE WEIGHT OF THE
STABILIZER ARM IS SUPPORTED.
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INJURY FROM EXTREME HYDRAULIC OIL PRESSURE. THE SYSTEM MUST BE
DE-PRESSURIZED BEFORE CARRYING OUT ANY WORK ON THE STABILIZER
ARM CYLINDER.

CRUSH INJURY. TO AVOID INJURY TO PERSONNEL WHEN WORKING ON THE
LIFTING CYLINDER ALWAYS ENSURE THAT THE WEIGHT OF THE LIFTING
CYLINDER IS SUPPORTED.

INJURY FROM EXTREME HYDRAULIC OIL PRESSURE. THE SYSTEM MUST BE
DE-PRESSURIZED BEFORE CARRYING OUT ANY WORK ON THE LIFTING
CYLINDER.

CRUSH INJURY. THE CRANE BOOM MUST BE SUPPORTED THROUGHOUT THE
LIFTING CYLINDER REPLACEMENT PROCEDURE.

CRUSH INJURY. TO AVOID INJURY TO PERSONNEL WHEN WORKING ON THE
JIB CYLINDER ALWAYS ENSURE THAT THE WEIGHT OF THE JIB CYLINDER IS
SUPPORTED.

INJURY FROM EXTREME HYDRAULIC OIL PRESSURE. THE SYSTEM MUST BE
DE-PRESSURIZED BEFORE CARRYING OUT ANY WORK ON THE JIB CYLINDER.

CRUSH INJURY. THE CRANE BOOM MUST BE SUPPORTED THROUGHOUT THE
JIB CYLINDER REPLACEMENT PROCEDURE.

CRUSH INJURY. TO AVOID INJURY TO PERSONNEL WHEN WORKING ON THE
EXTENSION CYLINDER ASSEMBLY ALWAYS ENSURE THAT THE WEIGHT OF
THE EXTENSION CYLINDER ASSEMBLY IS SUPPORTED.

INJURY FROM EXTREME HYDRAULIC OIL PRESSURE. THE SYSTEM MUST BE
DE-PRESSURIZED BEFORE CARRYING OUT ANY WORK ON THE EXTENSION
CYLINDER ASSEMBLY.

CRUSH INJURY. TO AVOID INJURY TO PERSONNEL WHEN WORKING ON THE
EXTENSION CYLINDER ASSEMBLY ALWAYS ENSURE THAT THE WEIGHT OF
THE EXTENSION CYLINDER ASSEMBLY IS SUPPORTED.

INJURY FROM EXTREME HYDRAULIC OIL PRESSURE. THE EXTENSION
CYLINDER ASSEMBLY MUST BE DE-PRESSURIZED.

CRUSH INJURY. THE CRANE BOOM MUST BE SUPPORTED THROUGHOUT THE
EXTENSION CYLINDER ASSEMBLY REPLACEMENT PROCEDURE.

CRUSH INJURY. TO AVOID INJURY TO PERSONNEL WHEN WORKING ON THE
EXTENSION CYLINDERS ALWAYS ENSURE THAT THE WEIGHT OF THE
EXTENSION CYLINDER UNDER REPAIR IS SUPPORTED.

INJURY FROM EXTREME HYDRAULIC OIL PRESSURE. THE SYSTEM MUST BE
DE-PRESSURIZED BEFORE CARRYING OUT ANY WORK ON THE EXTENSION
CYLINDERS.

CRUSH INJURY. THE CRANE BOOM MUST BE SUPPORTED THROUGHOUT THE
EXTENSION CYLINDERS REPLACEMENT PROCEDURE.
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INJURY FROM EXTREME HYDRAULIC OIL PRESSURE. THE SYSTEM MUST BE
DE-PRESSURIZED BEFORE CARRYING OUT ANY WORK ON THE BOOM
EMERGENCY LOWERING SWITCH.

INJURY FROM EXTREME HYDRAULIC OIL PRESSURE. THE CRANE MUST BE IN
THE STOWED POSITION BEFORE REMOVING ANY OF THE HYDRAULIC PIPES
CONNECTED TO THE BOOM EMERGENCY LOWERING SWITCH.

INJURY FROM EXTREME HYDRAULIC OIL PRESSURE. THE SYSTEM MUST BE
DE-PRESSURIZED BEFORE CARRYING OUT ANY WORK ON THE CRANE
HYDRAULIC SYSTEM.

INJURY FROM EXTREME HYDRAULIC OIL PRESSURE. THE SYSTEM MUST BE
DE-PRESSURIZED BEFORE CARRYING OUT ANY WORK ON THE STABILIZER
EXTENSION LEG PRESSURE SWITCH.

INJURY FROM EXTREME HYDRAULIC OIL PRESSURE. DO NOT REMOVE THE
STABILIZER EXTENSION LEG PRESSURE SWITCH WHEN THE STABILIZER LEG
IS DEPLOYED.

INJURY FROM EXTREME HYDRAULIC OIL PRESSURE. THE SYSTEM MUST BE
DE-PRESSURIZED BEFORE CARRYING OUT ANY WORK ON THE VALVE
CONTROL BLOCK.

INJURY FROM EXTREME HYDRAULIC OIL PRESSURE. THE SYSTEM MUST BE
DE-PRESSURIZED BEFORE CARRYING OUT ANY WORK ON THE VALVE
CONTROL BLOCK PRESSURE RELEASE VALVE.

INJURY TO PERSONNEL. THE INTERNAL PARTS OF THE PRESSURE RELIEF
VALVE ARE UNDER SPRING TENSION. CARE MUST BE TAKEN WHEN
DISASSEMBLING THE PRESSURE RELIEF VALVE.

INJURY FROM EXTREME HYDRAULIC OIL PRESSURE. THE SYSTEM MUST BE
DE-PRESSURIZED BEFORE CARRYING OUT ANY WORK ON THE VALVE
CONTROL BLOCK DUMP VALVE.

INJURY FROM EXTREME HYDRAULIC OIL PRESSURE. THE SYSTEM MUST BE
DE-PRESSURIZED BEFORE CARRYING OUT ANY WORK ON THE STABILIZER
VALVE CONTROL BLOCK.

INJURY FROM EXTREME HYDRAULIC OIL PRESSURE. THE SYSTEM MUST BE
DE-PRESSURIZED BEFORE CARRYING OUT ANY WORK ON THE JIB CYLINDER
BRAKE VALVE.

INJURY FROM EXTREME HYDRAULIC OIL PRESSURE. THE SYSTEM MUST BE
DE-PRESSURIZED BEFORE CARRYING OUT ANY WORK ON THE JIB CYLINDER
LOAD HOLDING VALVES.

INJURY FROM EXTREME HYDRAULIC OIL PRESSURE. THE SYSTEM MUST BE
DE-PRESSURIZED BEFORE CARRYING OUT ANY WORK ON THE LIFT CYLINDER
BRAKE VALVE.
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INJURY FROM EXTREME HYDRAULIC OIL PRESSURE. THE SYSTEM MUST BE
DE-PRESSURIZED BEFORE CARRYING OUT ANY WORK ON THE LIFT CYLINDER
LOAD HOLDING VALVE.

INJURY FROM EXTREME HYDRAULIC OIL PRESSURE. THE SYSTEM MUST BE
DE-PRESSURIZED BEFORE CARRYING OUT ANY WORK ON THE LIFT CYLINDER
PILOT OPERATED CHECK VALVE.

INJURY FROM EXTREME HYDRAULIC OIL PRESSURE. THE SYSTEM MUST BE
DE-PRESSURIZED BEFORE CARRYING OUT ANY WORK ON THE JIB EXTENSION
CYLINDER ASSEMBLY.

INJURY FROM EXTREME HYDRAULIC OIL PRESSURE. THE EXTENSION
CYLINDER ASSEMBLY MUST BE DE-PRESSURIZED BEFORE CARRYING OUT
ANY WORK ON THE JIB EXTENSION CYLINDERS LOAD HOLDING VALVE.

INJURY FROM EXTREME HYDRAULIC OIL PRESSURE. THE SYSTEM MUST BE
DE-PRESSURIZED BEFORE CARRYING OUT ANY WORK ON THE PRESSURE
TRANSDUCER.

INJURY FROM EXTREME HYDRAULIC OIL PRESSURE. THE SYSTEM MUST BE
DE-PRESSURIZED BEFORE CARRYING OUT ANY WORK ON THE ROTATE
MOTOR LOAD HOLDING VALVE.

INJURY FROM EXTREME HYDRAULIC OIL PRESSURE. THE SYSTEM MUST BE
DE-PRESSURIZED BEFORE CARRYING OUT ANY WORK ON THE TAIL LIFT
MANIFOLD ASSEMBLY.

CRUSH INJURY. TO AVOID INJURY TO PERSONNEL WHEN WORKING ON THE
TAIL LIFT ALWAYS ENSURE THAT THE WEIGHT OF THE TAIL LIFT LIFTING ARM
AND PLATFORM ARE SUPPORTED.

INJURY FROM EXTREME HYDRAULIC OIL PRESSURE. THE SYSTEM MUST BE
DE-PRESSURIZED BEFORE CARRYING OUT ANY WORK ON THE TAIL LIFT
CYLINDERS.

FALLING OBJECT HAZARD. KEEP WEIGHT ON FAR BANK SUPPORT WHEN
RELEASING STRAPS TO CONTROL SWINGING.

INJURY TO PERSONNEL. NEVER USE FINGERS TO PUSH PINS IN OR OUT OF
HOLES. SERIOUS PERSONAL INJURY WILL RESULT IF THIS INSTRUCTION IS
NOT OBSERVED.

CRUSH INJURY. ENSURE ALL SHOOT BOLTS ARE FULLY INSERTED AND
LOCKED BEFORE LIFTING.

INJURY TO PERSONNEL. ENSURE HYDRAULIC AND ELECTRICAL SYSTEMS ARE
SWITCHED OFF WHEN CONNECTING OR DISCONNECTING HYDRAULIC
COUPLINGS AND ELECTRICAL CONNECTORS.

ENSURE HYDRAULIC AND ELECTRICAL SYSTEMS ARE NOT RUNNING WHEN
CONNECTING OR DISCONNECTING HYDRAULIC COUPLINGS AND ELECTRICAL
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CONNECTORS. SERIOUS PERSONAL INJURY MAY OCCUR IF THIS INSTRUCTION
IS NOT OBSERVED.

INJURY TO PERSONNEL. STAND WELL CLEAR OF EQUIPMENT WHEN FIRST
UNFOLDING A-FRAME. SERIOUS PERSONAL INJURY OR DEATH COULD
RESULT IF EQUIPMENT FAILS.

CRUSH INJURY. BEFORE CARRYING OUT TROUBLESHOOTING INVOLVING
SV10, A SUSPENDED OR PART BUILT BRIDGE MUST BE MADE SAFE EITHER BY
COMPLETING THE BUILD OPERATIONS IN BACK-UP MODE OR BY RETRIEVING
THE BRIDGE.

CRUSH INJURY. A SUSPENDED BRIDGE WILL MOVE IF SV10 IS MANUALLY
OPERATED AND THE CHEST PACK RIGHT-HAND JOYSTICK IS MOVED FROM
THE CENTRAL POSITION CAUSING ACTIVATION OF OTHER SOLENOID VALVES.

FALL INJURY WHEN WORKING AT HEIGHT, THIS OPERATION IS CARRIED OUT
AT HEIGHTS UP TO 6M (20FT) THE RELEVANT SAFETY PRECAUTIONS MUST BE
OBSERVED. THE FALL ARREST (SAFETY) HARNESS MUST BE USED BY
PERSONNEL CARRYING OUT THIS TASK.

BURN INJURY. THE HYDRAULIC BUTTERFLY VALVE IS POSITIONED CLOSE TO
THE VEHICLE EXHAUST. CARE MUST BE TAKEN WHEN OPERATING THE
BUTTERFLY VALVE IF THE EXHAUST OR THE ENGINE IS HOT.

FALL INJURY WHEN WORKING AT HEIGHT. THE FALL ARREST (SAFETY)
HARNESS MUST BE USED BY PERSONNEL CARRYING OUT A FRONT ROLLER
ASSEMBLY REPLACEMENT. THE FALL ARREST (SAFETY) HARNESS IS TO BE
ATTACHED TO A SUITABLE POINT ON THE LAUNCH FRAME.

CRUSH INJURY. THE FORWARD LAUNCH BEAM IS HEAVY 1323 LB (600 KG).
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CAUTION SUMMARY

Do not remove the socket head screws. The socket head screws only need to be
undone by 1/8 inch (3mm). This will release the brake to the winch drum motor.

The electrical enclosure assembly contains sensitive electronic equipment.
Handle with care.

Damage to roller shaft. Do not hammer on the roller assembly.
Do not lift the far bank support with the tail lift.

Rotabolts with no plastic sleeving should not be used.

Protect rope from contamination during the installation process.
Avoid applying rotary tension to the rope.

Protect open coupling and plugs against the ingress of dirt during transport,
contamination or damage to plugs and systems may result.

Check couplings and plugs against the ingress of dirt during transport,
contamination or damage to plugs and systems may resulit.

Before operating check equipment for signs of damage or hydraulic leaks due to
the handling or transportation.

Do not undo all 19 rotabolts at the same time. tighten / change each bolt
individually.

When checking function of winches by paying out rope allow ONLY SUFFICIENT
SLACK to demonstrate correct functioning. DO NOT ALLOW SLACK rope to
become caught on other parts of the equipment or become incorrectly positioned
on sheave blocks etc.

Ensure A Frame Rotate Deploy button is held depressed or manual operation of
SV16 is carried out whilst SV19b is operated. Damage to Stowing Rams or
Articulation Rams may arise if this is not carried out.

The Launch Beam can be lowered by stepping to the Beam Angle function on the
chest pack. In this mode only small movements of the joystick are permitted and
care must be taken to ensure the beam is not forced down onto the far bank.

The slide frame will not fit on the twist lock mountings if the upper twist lock
mountings are not assembled correctly, causing damage to the slide frame.
Ensure that the upper twist lock flat washers and belleville washers are assembled
correctly.
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HOW TO USE THIS MANUAL

This manual is designed to help you maintain the Dry Support Bridge (DSB). A table of contents
is provided at the beginning of this manual.

It should be noted by the reader, that this manual is in a commercial format.

WARNINGS, CAUTIONS NOTES, subject headings, and other important information are
highlighted in BOLD print as a visual aid.

WARNING
A WARNING indicates a hazard, which can result in death or serious injury.
CAUTION

A CAUTION is a reminder of safety practices or directs attention to usage practices that may
result in damage to equipment.

NOTE

A NOTE is a statement containing information that will assist in making the procedures easier to
perform.

This manual is divided into 6 chapters. There are also 10 appendices which contain information to
support the content of the chapters. Unit and Direct Support maintenance procedures are
covered in this manual.

Chapter 1 Introduction, Contains a general description and function of the Dry Support Bridge
(DSB) and explains briefly how the main bridge components interface.

DSB System Hydraulic Trouble Shooting, contains a brief overview of the hydraulic
system and details the steps necessary to recognize, locate and rectify faults that may occur. The
trouble shooting charts should be used with the relevant maintenance procedures in chapters 5
and 6 and the appropriate appendix.

DSB System Electrical Trouble Shooting, contains a brief overview of the hydraulic
system and details the steps necessary to recognize, locate and rectify faults that may occur. The
trouble shooting charts should be used with the relevant maintenance procedures in chapters 5
and 6 and the appropriate appendix. Cable route tables are also provided to guide the maintainer
along a cable route for specific circuits.

Crane System Hydraulic and Electrical Trouble Shooting, contains a brief overview
of the hydraulic system and details the steps necessary to recognize, locate and rectify faults that
may occur. The trouble shooting charts should be used with the relevant maintenance procedures
in chapters 5 and 6 and the appropriate appendix.

Chapter 5| Unit Maintenance Procedures, oils and lubrication materials, tools and test
equipment and a PMCS are listed in this chapter. A list of procedures that can be carried out at
unit level are detailed.

Chapter 6| Direct Support Maintenance Procedures, a list of procedures that can be carried out
at direct support level are detailed in this chapter.
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References, a list of publications that are referenced to in the DSB maintenance
manual.

Maintenance Allocation Chart, detailing the completion times for tasks and the tools
required to carry out a maintenance procedure.

Torque Limits, a table containing the torque specifications for all bolts on the DSB.

Launcher Hydraulic and Electric Assembly Location Drawings, provides a top level
quick reference guide to finding the name and location of a hydraulic or electrical assembly on the
DSB. Cable runs are also included in this appendix.

Launcher Hydraulic System Drawings, a set of hydraulic circuit diagram which can
be used to trace hydraulic circuits. A top level over view of the hydraulic system is also provided.

Launcher Hydraulic Manifold Assembly Drawings, a top level quick reference guide
to identifying an individual hydraulic manifold, the solenoid valves and test points fitted to each
manifold are also detailed.

Launcher Electrical System Drawings, a set of electrical circuit diagram which can
be used to trace electrical circuits form a consumer unit to the power source. A series of tables
provides a quick reference guide as to which solenoid valve is operated when a particular
operation is being performed, this is a synopsis of the solenoid energisation chart.

Launcher Electrical Component Drawings, this chapter details the cables used
throughout the DSB less the crane. Each cable is clearly identified, which junction boxes or
electrical components the cable is connected to is detailed. The physical make up and a circuit
diagram of the cable is also shown.

Crane Hydraulic and Electrical System Circuit Diagram, a quick reference of where
the crane electrical components can be found is detailed in this chapter. Hydraulic and electrical
circuit diagram are also provided to assist with trouble shooting.

DSB Weld Repairable ltems Procedures and Descriptions, details the weld

procedures that should be used when repairing specific components. ltems considered
repairable, in-process inspections and welding parameters are also covered by this appendix.
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CHAPTER1
INTRODUCTION
Section I. GENERAL INFORMATION
1-1  SCOPE

This is a maintenance manual for the use of Unit and Direct Support maintenance functions. The
manual covers the Bridge, Launcher, A-Frame, slide frame and associated components as
allocated by the Maintenance Allocation Chart in[Appendix B|of this manual. Further maintenance
instructions can be found in TM 5-5420-279-10 Operator's Manual.

1-2 MAINTENANCE FORMS, RECORDS AND REPORTS

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)
(Maintenance Management UPDATE).

1-3 DESTRUCTION OF ARMY MATERIAL TO PREVENT ENEMY USE

Command decision, according to tactical situation, will determine when the destruction of the
truck will be accomplished. A destruction plan will be prepared by the using organization unless
one has been prepared by a higher authority.

For general destruction procedures for this, refer to TM 750-244-3.

1-4 REPORTING EQUIPMENT IMPROVEMENT RECOMMENDATIONS (EIR)

a. If your DSB 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.

b. Put it on an SF368 (Quality Deficiency Report). Mail it to us at: Commander, U.S. Army
Tank-automotive and Armaments Command, ATTN: AMSTA-LC-CIP-WT, Rock Island, lllinois
61299-7630. We'll send you a reply.

1-5 WARRANTY INFORMATION
The DSB is covered under warranty by Williams Fairey Engineering Ltd for a period of 12 months.

For information covering this warranty refer to (Warranty Technical Bulletin No. TB 5-5420-279-
14) Warranty Procedures for Dry Support Bridge (NSN: 5420-01-469-7479) DSB.
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Section Il. EQUIPMENT DESCRIPTION AND DATA

1-9 GENERAL DESCRIPTION

a. The DSB system consists of a launcher, launch beam and bridging modules including end
beams and approach ramps. It is compatible with the pallet loading system and is transported on
four PLS flatracks. It is lightweight in construction and easy to construct by a crew of only eight
personnel. It provides a bridging span of 137 ft 9 in (42 m) and 14 ft 1 in (4.3 m) width.

b. A launcher attached to the transport vehicle consists of a crane, a slide frame, a launch
frame and a fold out A-Frame for leveling and stabilization.

C. The crane is operated separately while the launcher is operated via hydraulic circuits
controlled from a chest pack. The chest pack includes a joystick and illuminated panels to
indicate the current action being or about to be executed. Leads from a control cabinet on the
vehicle terminate at either end of the vehicle to facilitate connection of the chest pack lead.

d. The launch frame also carries the first section of the launch beam upon which the forward
and rear carriages, used to support the bridge sections during assembly and placement, are
already in place. The launch frame features a launch beam drive unit to move the launch beam
forward or rearward as required and winches, attached to the launch frame, control the
movement of the carriages and the raising or lowering of the bridge.

FORWARD CARRIAGE

REAR CARRIAGE

UPPER WINCH
LAUNCH BEAM DRIVE
LAUNCHING FRAME
FORWARD LAUNCHING BEAM
LAUNCHING FRAME ARTICULATOR
— TILT ROLLERS

WAV

AN

LOWER WINCH
SLIDE FRAME ASSEMBLY
‘A FRAME ROTATE CYLINDER
FAR BANK SUPPORT

WF/0002

Fig 1.1 Launcher Vehicle
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e. The A-Frame assembly consists of foldout support legs that allow the vehicle to be leveled
and stabilized for bridge deployment and an upper beam that supports the launch frame. This
upper beam is used in its lower position for launch beam deployment and is raised to provide
clearance for the modular bridge sections during bridge deployment.

f. The operation of the drive mechanism, winches and hydraulic cylinders is controlled via the
chest pack. The operator of the chest pack controls the whole bridge deployment operation,
which relies on coordinated actions of the 8-man crew in order to achieve minimum deployment
times.

1-10 DETAILED DESCRIPTIONS
1-10-1  Power Take Off (PTO) and Hydraulic Pump

a. A pump provides the hydraulic power to operate the equipment services. The pump powers
the bridging hydraulic circuits and the crane services from a power take-off on the vehicle
transmission.

b. The pump is a Standard A11VO75 variable displacement swash plate piston pump driven
via a power take-off (PTO) and drive shaft from the vehicle transmission.

C. The pump weighs approximately 132 Ib. (60 kg) and can produce a flow of 26.4 to 31.68
US gallons (100 to 120 liters) per minute at a pressure of 4423 Psi (30495.51 kPa). It contains
pressure cut-off and load sensing control facilities, which match the flow and pressure outputs of
the pump to the service required. When no services are being selected, the pump reverts to an
idling pressure of 294 Psi (2027.05 kPa) which reduces pump and other hydraulic component
wear and extends their working life.

d. Cross connection is provided to allow another suitable hydraulic system to be connected to
the DSB Launcher system in the event of a pump failure due to pump or prime mover failure. This
allows the Launcher to complete its mission at a lower speed.

e. The cross connection system is designed to use the donor vehicle hydraulic system to
drive the DSB without interchanging fluid and the risk of overfilling one or the other reservoirs due
to cylinder motion. It also intensifies the pressure to allow the crane to lift the maximum even if
the donor vehicle does not give sufficient pressure.

f. It works by having a hydraulic motor driven by the hydraulic system of the donor vehicle
driving a hydraulic pump that works off the DSB hydraulic reservoir.

1-10-2 Crane System

The crane system is used to transfer the launch beam and bridging modules from their
transportation vehicles to the launcher vehicle during bridging operations. The system comprises
an Atlas 390.1 LM Plus crane, a launch beam lifter for the launch beam modules and a two-
position bridge module lifter for use with the bridging modules.
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1-10-3 Crane

a. The crane is hydraulically powered and controlled and installed on the vehicle, the use of a
knuckle boom system enables the boom of the crane to be folded hydraulically within the limited
mounting space for transit. When folded, the crane occupies an area approximately 7 ft 10 in

(2.4 m) high by 4 ft 3 in (1.3 m) at the front end of the launcher vehicle.

b. The crane usage is restricted to bridge deployment or retrieval activities.

C. The crane base is a welded fabrication and incorporates a stabilizer beam and a pivot
beam for three-point crane support. The supporting framework extends rearwards from the crane
itself along the length of the vehicle and attaches to the vehicle chassis at four positions to
distribute the weight of the crane and any load suspended from it during operation.

d. Incorporated into each side of the crane base is a stabilizer leg, deployed and operated by
stabilizer hydraulic cylinders, which is attached to a load-spreading pad at a knuckle joint and
lowered to the ground to level and support the crane and the forward end of the vehicle. Lock
valves are flanged to the hydraulic cylinders to prevent cylinder retraction in the event of hose or
hydraulic system failure. The crane cannot be operated unless both its stabilizer legs are
deployed and down. A level is provided for each stabilizer leg and, with both stabilizer legs
grounded, horizontal setting is achieved by adjustment of one stabilizer leg only.

e. The crane column is supported and rotates on a low-friction ball bearing rotate ring, which
is protected by lip seals from dirt and foreign body ingress. The rotate system is driven from a
hydraulic piston motor with a hydraulically-operated, spring-loaded, multi-disc brake via a
planetary gear reduction.

f. The knuckle boom system consists of a main boom and a three-part telescopic jib.
Mounted on the jib is a rotatable load hook with a safety catch. The boom and jib are welded
fabrications and the jib is of hexagonal section. The telescopic sections of the extendible jib slide
on wear resistant guide pads. The boom and jib are actuated by the lift, the jib and the three
telescopic extension hydraulic cylinders.

g. The crane hydraulic system is comprised of the hydraulic lift cylinder, jib hydraulic cylinder,
rotate motor, three jib-extension hydraulic cylinders and two stabilizer-leg hydraulic cylinders.

h. Hydraulic power is supplied to the crane hydraulic system from the transmission-driven
pump and controlled by an operator seated at the main control valve bank at the side of the crane
column. The operator seat is stowed for transportation and released to the operating position by
shoot bolt. A ladder, with non-slip rungs and extending above the operator seat, provides safe
access to the control station and seat.

i The main control valve bank is a four-‘slice’ selector valve and a load-sensing system is
incorporated. A further control valve, for the operation of each stabilizer leg, is fitted at each side
of the crane base. All controls are spring loaded to return to the ‘off’ position when released.

J- Multi-function, pilot-valve-controlled load, hold valves are fitted to every hydraulic cylinder
as protection against hose rupture, system overload, cavitation, overspeed under load and
uncontrolled movement in the direction of load movement.
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k. The crane incorporates an overload protection shut-off system. In the event of any
overload situation, however caused, the system prevents any further movement of the crane
boom, which will increase the load moment. This system allows movements, which reduce the
load moment and continued operation within the rated capacity of the crane.

l. An emergency stop button is located at the control position on the crane. In the event of
electrical failure, operation of two valves stops all functions except manual emergency control to
safely recover the load and stow the crane.

m. For further information on the operation and maintenance of the crane, refer to the

manufacturer’s literature supplied.
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Fig 1.2 Crane
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1-10-4 Launch Beam Lifter and Bridge Module Lifter

a. The lifting beams are dedicated to their particular function (either launch beam or bridge
module transfer) and are not interchangeable. The smaller launch beam lifter, used for the launch
beam modules, is of fixed geometry and is suspended from the crane hook via a 6 ft 6 in (2 m)
extension sling during operation.

b. The larger bridge module lifter, used for the bridging modules, also attaches to the crane
hook via a 6 ft 6 in (2 m) extension sling and has a two-position configuration. Two arms at each
end of a central beam are held in one of two lifting positions by quick-release shoot bolts. The
positions of the arms is dependent on use for bridge module deployment or retrieval.

1-10-5 Tail Lift

a. When deployed, the tail lift provides a work platform for crew members designated as
module pinners during bridging operations. Platform position can be adjusted to allow pinners of
varying height comfortable, safe access to bridging modules for pin insertion and shoot bolt
operation. It comprises a foldout framework, which accommodates folding walkway sections. The
lift is attached to mounting brackets on the vehicle chassis by swing arms, which are connected
to the platform via lifting arms. It is deployed using lift and swing hydraulic cylinders together with
their associated controls. The tail lift platform is deployed to a horizontal position, using the tilt
hydraulic cylinders, regardless of the slope of the bridge site approach.

b. When the tail lift is initially deployed and lowered from its stowed position, access is
afforded to the far bank support. After removal of the restraining ratchet straps from the far bank
support, the tail lift is raised to take the weight of the far bank support until it has been unlocked,
deployed and re-locked.

1-10-6 Tail Lift Framework

a. The framework is located at the rear of the vehicle and deployed from its stowed position to
ground level when the vehicle is aligned on the bridge centerline at the start of operations.

b. The deployed framework unfolds and extends to form a platform 19 ft 4 in (5.9 m) wide
(across the rear of the vehicle) and 2 ft 7 in (0.8 m) in length. Safety handrails 3 ft 6 in (1.07 m)
high are inserted around the perimeter of the platform but leave minimum clearance gaps of 6 in
(0.15 m) to allow passage of bridging modules over and through the platform during operations.

C. Toe boards 3 in (0.075 m) high are attached to the hand rail sections to provide additional
safety.
d. The framework provides mounting for vehicle rear and reversing light clusters.

1-10-7 Hydraulic Cylinders and Controls

a. Hydraulic swing, lift and tilt cylinders are operated remotely from the tail lift handset.
Movement of the hydraulic cylinders deploys the tail lift from the rear of the vehicle and initially
position it at ground level. Once the launch frame and A-Frame are positioned, ‘tail lift raise’ is
selected on the tail lift handset controls and the hydraulic cylinders move the platform upwards, to
position it at the most convenient level for the height of the crew members. In special
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circumstances, such as loss of electrical power, direct manual operation is possible from the
selector valve located at the rear of the chassis in conjunction with manual operation of the
cylinder solenoids.

b. An emergency stop button is located adjacent to the selector switches and on the tail lift
handset. The maximum height of the platform above ground level is 4 ft 10 in (1.47 m).
SAFETY
HANDRAILS

e T /
DY s
SWING _ \Zééé CYLINDERS / .‘
CYLINDERS 7= *ﬂ,/ S %@ﬂ\& ” ‘ \

1

A \
CYLINDERS /

; \\
/' PLATFORM
U

Fig 1.3 Tail Lift
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1-10-8 A-Frame

The A-Frame is of steel construction and when deployed, stabilizes the rear of the vehicle and
provides a level home bank platform for the launch frame, launch beam and bridging modules. It
comprises upper and lower transverse beams, foldout stabilizer legs, hydraulic cylinders and
hydraulic control valves.

1-10-9 Upper A-Frame Transverse Beam

a. The upper A-Frame transverse beam spans the rear of the vehicle, supports the launch
frame with its associated equipment and provides the upper hinge points for the outer A-Frame
legs.

b. When the A-Frame is deployed, the beam is pinned at its hinge position to the outer legs
during erection of the launch beam and bridge modules.

C. The launch beam and the launch frame, together with its associated equipment, move
vertically on the outer A-Frame legs by the operation of hydraulic cylinders on the upper section
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of the outer A-Frame legs. The beam is pinned in its upper position for deployment of the bridging
modules.

3 ? 'A' FRAME
— FOLDING

'‘A' FRAME

‘A’ FRAME IN LOW POSITION 'A' FRAME IN RAISED POSITION

WF/0027

Fig 1.4 A-Frame
1-10-10 Lower A-Frame Transverse Beam

The lower A-Frame transverse beam spans the rear of the vehicle and attaches to the rear of the
slide frame at a hinged arrangement and to the outer A-Frame legs at their hinge points. It
provides mounting for the A-Frame folding hydraulic cylinders and for one end of the A-Frame
rotate hydraulic cylinders. A level installed on the beam accurately positions the horizontal axis of
the A-Frame (and thus the home bank platform) by adjustment of the vertical extension of either
of the A-Frame stabilizer legs.

1-10-11 Outer A-Frame Legs

a. A foldout A-Frame leg is attached at upper and lower hinge points to each end of the upper
and lower A-Frame transverse beams. Each leg has a circular baseplate and provides mounting
for a stabilizer hydraulic cylinder, an A-Frame raise hydraulic cylinder and one end of an A-Frame
folding cylinder.

b. The control valve for manual operation of the A-Frame raise/lower hydraulic cylinder is
mounted on the right leg. The stabilizer legs are also used to lift the slide frame clear of the
chassis to allow its deployment.

1-10-12 Hydraulic Cylinders

a. Two A-Frame rotate hydraulic cylinders are attached to a cross member on the outer

section of the slide frame and to the A-Frame. Retraction of the cylinders pivots the A-Frame from
its stowed position about its hinged attachment to the slide frame to its deployed vertical position.
Articulator cylinders hold the A-Frame in this position until the A-Frame is secured in position with
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shoot bolts. An A-Frame folding cylinder is attached to the lower A-Frame transverse beam and
to each outer A-Frame leg.

b. Extension of the cylinders rotates the outer A-Frame legs from their stowed position about
their upper and lower hinge points. When fully deployed, counterbalance valves hold the A-Frame
folding cylinders in this position until the outer A-Frame legs are pinned securely in position.

C. To allow the launching vehicle to be leveled laterally on the bridge build site a hydraulic
cylinder is incorporated within the outer A-Frame leg. The cylinder is attached to the outer leg and
to an inner sliding stabilizer leg. Once both stabilizer cylinders have been extended and the
ground bearing pads are in contact with the ground, only the stabilizer on the low side of the
vehicle needs to be further extended to level the vehicle. A level is incorporated on the lower A-
Frame transverse beam to indicate when the vehicle is level. Once level counterbalance valves
hold the stabilizer cylinders in their respective positions until the stabilizer legs are pinned
securely in position.

d. An A-Frame raise hydraulic cylinder is attached to the upper sliding section of each outer
leg and supports and moves the upper A-Frame transverse beam for bridging module
deployment. Counterbalance valves hold the raise cylinders in the raised position until the upper
A-Frame transverse beam is pinned securely in position.

e. Two articulating cylinders are connected to the launch beam drive pivot pin and the
articulating cylinder cross member. They are used to articulate the launch beam to accommodate
varying bank heights and to lower the far bank support to the ground once the launch beam is
fully deployed. To allow bridge build to continue the articulating cylinders have to be detached
from the cross member and raised. To facilitate stowing of the articulating cylinders a stowing
cylinder is used. When retracted they rotate the articulating cylinders clear of the bridge surface
during building.

1-10-13 Hydraulic Controls

a. The hydraulic operation of the A-Frame is controlled from two locations on the vehicle. The
A-Frame fold and rotate functions are operated from the interface cabinet located above the tool
chest on the side of the launching vehicle. The A-Frame fold pushbutton is pressed first and its
associated light will indicate when the operation is complete. The A-Frame rotate function is
operated in a similar manner but can not be commenced until the A-Frame fold sequence is
complete. Limit switches are incorporated into the circuit to guard against incorrect sequencing of
operations.

b. The A-Frame stabilizer legs are operated by two manual levers mounted on the rear face

of the lower A-Frame transverse beam. The levers have a spring loaded central ‘off’ position and
must be manually held against the spring in the appropriate direction for the required function to

operate.

C. Once the launcher has been deployed, hydraulic control is carried out via the launch chest
pack. Should electrical failure occur all cylinders and motors can be operated manually.

d. The A-Frame raise/lower control is an electro-proportional valve mounted on the stabilizer
leg and weighs 44 |b. (20 kg). It is a two-‘slice’ valve similar to the above and can be operated

April 2003



TM 5-5420-279-24

locally by its integral lever or remotely using integral proportional control valves. One slice is used
to operate the raise and lower of the upper A-Frame transverse beam when changing between
launch beam and bridging module sequences and the other controls the inclination of the rollers
during initial bridge deployment. The slices of the control valves are operated by button switch
selection on the interface cabinet or by valve handles.

1-10-14 Launch Frame

a. The launch frame is a steel framework through which the launch beam passes during
launch beam deployment. It is attached at its forward end to the upper A-Frame transverse beam
via a pivot. When the upper A-Frame transverse beam is in its lower position, the rear end of the
framework is supported by the launch frame articulating hydraulic cylinders. Once beam
deployment is complete, the lower end of the articulating hydraulic cylinders are disconnected
and moved by retraction of the articulator stowing cylinders to a stowed position to give clearance
for the bridging modules.

b. The forward launch beam is retained in the launch frame after beam retrieval, ready for the
next beam deployment.

C. Mounted on the framework are various roller assemblies, two drum winches, the launch
beam drive unit and launch valves.

d. At the upper part of the launch frame is a cam-operated launch beam stop to prevent over
deployment of a launch beam if no following beam is attached. The launch beam stop is lifted by
a roller on the following beam, which raises the stop and allows forward motion of the launch
beam.

UPPER DRUM LAUNCH BEAM
WINCH DRIVE

ARTICULATOR
CYLINDERS LAUNCHING

FRAME

LOWER DRUM FORWARD
WINCH LAUNCH

BEAM

‘A" FRAME IN LOW POSITION 'A' FRAME IN RAISED POSITION

WF/0028

Fig 1.5 Launch Frame
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1-10-15 Roller Assemblies

a. Several roller assemblies are mounted on the launch frame to guide and assist the
passage of the launch beam through the launch frame. At the bottom rear of the launch frame is a
pinch roller, which ensures that the launch beam is in contact with the launch beam drive during
the early stages of the launch beam deployment and the latter stages of the launch beam
retrieval.

b. At the bottom front of the launch frame is a twin set of rollers mounted on a common pivot
which support the launch beam during deployment. The pivoted arrangement ensures that both
sets of rollers remain in contact with the launch beam during deployment.

C. Six vertical side rollers mounted on the launch frame ensure that the beam is guided
centrally through the launch frame.

d. A roller assembly mounted on the top of the launch frame ensures that the winch rope fleet
angle is kept within limitations.

1-10-16 Drum Winches

a. A drum winch is installed on the upper and lower surfaces of the launch frame. Attached to
the winches are the wire cables used to control and operate the forward and rear carriages. The
winches each weigh approximately 1180 Ib. (535 kg) with no wire rope reeved onto the drum.

b. Each winch comprises hydraulic motor-driven planetary reduction gearboxes inside a cast
aluminum drum. Although the gearboxes and the drums are identical, the hydraulic motor for the
forward carriage winch is of variable displacement. This minimizes back-tension during drive-out,
when the winch has to allow its wire rope to reel out quickly under low tension. A solenoid valve
with pressure limitation control selects the variable displacement.

C. Two additional solenoid valves, each with a reducing valve for brake pressure limitation,
independently control the brakes on both winches.

d. A winch rope tension device is fitted to each winch. This device ensures that the winch
rope is recovered onto the winch with the correct amount of tension, it helps to prevent incorrect
winch rope layering on the winch drum.

1-10-17 Launch Beam Drive Unit

a. The launch beam drive unit is mounted on top of the launch frame and is controlled from the
launch chest pack. The launch beam drive unit is comprised of two hydraulic motors, which
incorporate disc brake assemblies, that drive two shafts each of which has two urethane tired
rollers. Drive to the shafts is achieved through a duplex chain and sprocket arrangement.

b. The hydraulic motor weighs approximately 44 Ib. (20 kg) and the whole beam drive unit
weighs approximately 220 Ib. (100 kg).

1-10-18 Launch Valve

a. The hydraulic control of the launch beam drive unit is provided by one ‘slice’ of a three-
‘slice’ load-sensing valve controlled electrically from the chest pack. The valve, which weighs
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110 Ib. (50 kg), is mounted on the right side of the launch frame and incorporates manual
operation for each slice, allowing local control in the event of an electrical failure.

b. The beam drive control valve slice is directly connected to the beam drive hydraulic motor
with an external counterbalance valve to prevent overrun and a spring on, hydraulically-released
brake.

C. The remaining two ‘slices’ control the beam angle and the carriage winch functions. The
articulator valve ‘slice’ sets the beam angle by controlling the position of the articulating hydraulic
cylinders. The cylinders are connected to the articulator valve ‘slice’ via counterbalance valves to
hold the angled position of the beam. The carriage winch ‘slice’ controls the speed of all carriage
winch functions, but functions are selected on the carriage manifold.

1-10-19 Slide Frame

After deployment of the tail lift, A-Frame and launch frame, the slide frame is used to create the
work area required (between the crane and the A-Frame) to position the launch beam and
bridging modules for loading. It comprises a telescopic frame, relax mechanism and tilt rollers.

1-10-20 Telescopic Frame

a. The frame comprises of three pairs of telescopic steel box sections. The inner (forward)
box sections attach to the vehicle chassis via the relax mechanism and the outer (rear) box
sections connect to the A-Frame by a hinged arrangement on the transverse beam of the lower
A-Frame. The center sub-frame attaching the inner and outer sub-frames.

b. The center sub-frame has removable rollers on each longitudinal beam, which must be
installed on to the slide frame prior to bridge deployment and removed prior to slide frame
retraction. The outer sub-frame has adjustable tilt rollers attached which ensure that the carriage
slings remain taut and that varying bank heights can be accommodated during bridge
construction.

C. The outer box sections are cross connected by two cross members, one incorporates
attachments for the A-Frame rotate cylinders, the second attachment for the articulating cylinders.
All slide frame sections are fitted with rubbing pads to ease the extension and retraction of the
slide frame. Twist-lock blocks mounted on a bracket at either side of the outer sub-frame; retain
the slide frame in the transportation position until released for deployment. Release of the twist-
lock fasteners allows the deployment of the slide frame by driving the vehicle forwards. The twist-
lock fasteners are reset when the vehicle is reversed to retract the slide frame on completion of
bridge build.
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Fig 1.6 Slide Frame

1-10-21 Relax Mechanism
a. The relax mechanism forms part of the attachment of the inner slide frame to the vehicle

chassis. It isolates movement of the slide frame during launch beam and bridge construction,
which tend to cant the A-Frame forward or rearward out of vertical. Isolation of the slide frame
movement prevents a rearward pull on the vehicle towards the gap and possible damage to the
crane stabilizer legs. The mechanism is unlocked by manual operation of shoot bolts and allows a
controlled sliding movement of 3 in (80 mm) if the A-Frame tends to cant towards the gap and 1

in (25 mm) if it tends to cant away from the gap, dependent on site and build conditions.

b. Four hydraulic cylinders are used to re-set the relax mechanism to its neutral position on
completion of bridging operations. The cylinders, acting in pairs (each pair controlling 3 in (80
mm) and 1 in (25 mm) movement), are actuated from the control box on the right side of the
launcher vehicle to the rear of the crane. Movement of the cylinders re-aligns the holes to install
the shoot bolts, locking the relax mechanism back in its neutral setting ready for the next
deployment. Limit switches, operated by the shoot bolts, prevent operation of the launch chest
pack controls until the relax mechanism is unlocked for operation.

1-10-22 Tilt Rollers

The two tilt rollers maintain tension on the carriage slings during bridging operations. They are
operated by hydraulic cylinders fitted to the slide frame and adjust the bridge angle to
compensate for the launch beam angle created by varying bank heights.
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1-10-23 Launch Beam

a. The launch beam, when deployed, provides support for the bridging modules and
accommodates the forward and rear carriages during bridge construction. It comprises eight
beam modules which connect together to form the launch beam. Seven modules are transported
to the bridging site on a PLS flatrack carried on an M1076 PLS trailer and a forward launch beam
carried in the launch frame of the launcher vehicle.

b. The modules are of traditional web chord construction in aluminum alloy 232B and feature
identical top and bottom extrusions, which terminate with welded-in jaw arrangements. A series of
diaphragms to absorb torsional loads are built in along the length of the beam. The side webs
have stiffeners to prevent buckling and the top chord of each beam incorporates lifting points.
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LIFTING
POINTS

STOP BLOCK UPPER JAWS

JAW
ALIGNMENT
GUIDE

LOWER JAWS
WF/0030

Fig 1.7 Launch Beam

C. The welded-in jaw arrangements at the top and bottom of each module end are identical
and multi-lugged. The forward jaws of each module are aligned to contact the jaw lugs of the
beam module already positioned in the launch frame and then pinned in position; upper jaws first
and then the lower jaws. The lower jaws being aligned by a mount resilient jaw guide system.

d. The launch beam connecting pins incorporate a flat on the head of the pin, which allows
insertion into the lugs in one position only. This allows insertion of the pin locking clips also in one
position only and prevents them causing damage to the rollers during beam deployment. The
forward launch beam module provides a frame mounting for the far bank support.

e. The launch beams incorporate safety rollers and stop blocks. The safety rollers raise the
launch beam stop on the launch frame during booming so that the stop block on the proceeding
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beam passes the safety stop without hitting it. If no new beam is attached, and the launch beam
is boomed forward the stop block would foul the safety stop and restrain the launch beam.

1-10-24 Forward and Rear Carriages

a. The forward and rear carriages are similar assemblies manufactured from aluminum alloy
232B. They consist of upper frames and lower bridge lifting beam assemblies pinned together by
shoot bolts. They are operated and moved by the drum winches on the launch frame.

b. Two roller assemblies are mounted on the top of each upper frame assembly and support
the carriages on the launch beam. The roller assemblies consist of two rollers which roll on the
launch beam and a free running central roller which allows the winch rope to run under the
carriage rollers. Grooved pulleys are installed on both the upper assembly and on the lower
assembly to allow separation of the two halves to lower the bridge.

C. The lower bridge lifting beams also incorporate attachment points for the bridge lifting
slings. The upper and lower assemblies are fitted with attachment lugs to enable the assemblies
to be manually pinned together. When the pins are removed from the upper and lower
assemblies, the lower drum winch can be operated to raise or lower the bridge.

d. Steel wire ropes from the drum winches on the launch frame are routed around the launch
beam modules to the forward and rear carriages. When the rope from the upper drum winch is
tensioned and the rope from the lower drum winch is paid out, the forward carriage is moved
along the launch beam.
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Fig 1.8 Forward and Rear Carriages

e. When the bridge is attached to both forward and rear carriages, this action moves both
carriages along the launch beam. Hydraulic control of the drum winches is achieved through the
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carriage manifold from the launch chest pack, which allows independent control of the forward
carriage to inspect or renew the steel wire ropes.

1-10-25 Carriage Manifold

The carriage manifold is a multi-slice solenoid valve block weighing approximately 110 Ib. (50 kg).
The carriage winch ‘slice’ directs hydraulic fluid flow to the forward or rear carriage drum winch
and directs a selected reduced pressure to the other drum winch to maintain the tension in the
steel wire ropes of the drum winches. The ‘slice’ incorporates crossline relief valves to protect the
drum winches. The individual solenoid valves of the carriage manifold are equipped with
‘mushroom button’ manual overrides, complete with securing clips, to select the required carriage
function should electrical failure occur.

1-10-26 Far Bank Support

a. When the launch beam is fully deployed and reaches the far bank, it is lowered as
necessary to accommodate the height difference between the two banks. The launch beam is
supported at its deployed end (opposite end to the launcher vehicle) by the far bank support
before launching of the bridging modules commences.

b. The far bank support comprises a central telescopic column, bottom pivot beam and two
30 in. (0.75 m) diameter ground bearing pads supported at the ends of the 5 ft (1.5 m) long pivot
beam. The ground support pads are carried separately from the beam and are installed prior to
deployment of the launch beam.

C. The beam pivots about the bottom of the telescopic column which is connected to the
forward launch beam. As the far bank support lands on the far bank the pivot beam rotates about
the end of the telescopic column to accommodate any cross slope of the bank.
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Fig 1.9 Far Bank Support

d. The beam is then stabilized by diagonal telescopic hydraulic cylinders which incorporate a

closed loop hydraulic system actuated by a pressure-sensitive valve in the column. Lowering of
the launch beam operates the pressure-sensitive valve and closes the hydraulic line, which has
been allowing free operation of the hydraulic cylinders. The hydraulic pressure generated by two
self-contained hydraulic pumps is diverted to the locking mechanism in each of the struts and
secures them in position. This locks the far bank support assembly in this lateral setting and
creates a stable support for the launch beam.

e. Indicator flags, attached to the two pumps confirm the far bank support is locked in
position. There is no need for an operator to cross the launch beam to manually adjust the far
bank support prior to commencement of the bridging module deployment.

f. For safety the far bank support has been designed so that failure of either of the two
pumps or cylinders can be accommodated. Pump failure being indicated by only one indicator
flag being visible.

1-10-27 Electrical Control Cabinet

a. The electrical control cabinet is mounted on the left side of the launch frame and interfaces
between the chest pack controls and the system hydraulics. The cabinet is constructed of
aluminum alloy sheet with an internal spring sub-frame to provide environmental and shock
protection. It provides the power and logic circuitry to control the solenoid valves, which operate
the various system functions on the vehicle.

b. A power supply-regulating feature is incorporated into the cabinet to correct the power
supply for the variations, which occur in the vehicle, supply voltage. The cabinet also contains a
heating circuit to ensure reliable operation of the logic and power circuitry and components during
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cold environment operation and an hour meter to record the equipment time in use for reliability
purposes.

C. Mounted externally on the control cabinet are five multi-pin military style bayonet
connectors, which are routed via electrical cables to the valves, manifolds and indicators as
required by their vehicular position. The connectors are utilized for the circuitry of electrical power
in the umbilical control cable, the chassis components (filters, indicators), A-Frame equipment
(four proportional solenoids) and the launching equipment (six proportional solenoids and 11
switching solenoids).

d. Monitoring and fault finding of the electrical system and fault determination, whether
hydraulic or electrical, is provided within the cabinet from a mimic front panel. The panel is only
visible with the cabinet lid removed and displays the solenoids energized, chest pack lights
energized and the inputs from the chest pack. Electrical test points are provided to monitor
voltages and currents as an aid to problem identification.

1-10-28 Launch Chest Pack Umbilical Cable

The umbilical cable is a 50 ft (15 m) length of multi-core cable with military connectors at each
end, which links the launch chest pack to the electrical control cabinet. It can be connected
directly to one of two remote connectors fitted to the stabilizer legs. The wiring is reversible
enabling either end connector to be used at the electrical control cabinet or the chest pack.

1-10-29 Launch Chest Pack

a. The chest pack interfaces between the crew and the hydraulic system during launch beam
and bridge deployment and recovery. The pack is of aluminum alloy or RFI compatible plastic
construction and is attached to a breast plate carried by the crew member. It is supported on the
crew member by shoulder straps and linked to the electrical control cabinet via the umbilical
cable.

b. It contains a control joystick, a tilt roller/stow articulator control switch, a display screen, an
emergency stop button and voltage control circuitry. The joystick, switch and display screen are
protected from inadvertent operation and damage by a guard.

C. Movement of the joystick to the right or left selects the function and up and down
movement controls the direction and speed of the function selected. The joystick has cross (+)
function which permits only one action to take place at a time (i.e. select a new function or carry
out the previously selected function).
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d. The display screen shows a series of illuminated captions with text legends to indicate
which function is in operation at the time and previously selected options (e.g. High
Beam/Level/Low Beam option). The screen is sunlight readable and contains a dimming facility
for night deployments.

e. Warning lights in the form of monitored indicators, showing critical and non-critical faults,
are also displayed on the screen to prompt the operator to further investigate malfunctions on the
mimic panel within the electrical control cabinet.

f. The voltage control circuitry provides +/- 10 V dc to the joystick. All other functions are
24 V dc directly powered from the electrical control cabinet.

1-10-30 Bridging Modules

Two ramp modules and end beams, five parallel modules and 20 approach ramps are pinned and
shoot bolted together to form the bridge span. Two extra ramp modules, two end beams and 20
approach ramps are located on an additional trailer to deploy two 65 ft 6 in (20 m) bridges instead
of one 131 ft (40 m) bridge if required.
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1-10-31 Ramp Modules

a. The ramp modules have an overall length of 20 ft (6.114 m) and each consists of six
transverse deck units attached at 24 hinge points to two longitudinal ramp panels.
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Fig 1.11 Ramp Module

b. The modules are hoisted from one of two sets of slinging points on the outboard side of
each ramp panel during deployment (dependent on whether the ramp end beam is connected)
and from similar slinging points on the inboard side for retrieval. Two dampers are attached to
each ramp panel and the transverse deck units to control the rate of folding/unfolding during
bridging operations.

C. Two curb plates are hinged on each side of the module and are lifted and dropped into
position during bridge deployment.

d. When in the folded condition, the modules are 8 ft (2.447 m) wide (over the nibs) and 14 ft
(4.302 m) wide when deployed, but without the two curb plates deployed. One end of the ramp
module incorporates a dowel and shoot bolt arrangement along with a jaw configuration. This
connection system is common with the parallel modules. The jaws are fixed to the module with
friction grip bolts, which include torque caps, which are used to indicate that the bolts are
correctly fastened.

e. The toe end of the ramp incorporates an aperture in which the end beam locates, it is held by
an upper fixed and a lower removable pin which is locked by a twisting action. Guide pads
located within the aperture are used to align the lower holes of the end beam and the ramp
module.
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1-10-32 Ramp End Beam

The ramp end beam is a rectangular welded box section, which is positioned in an aperture at the
tapered end of each ramp module. It includes bridge lifting points through which the forward
carriage straps are routed and it also provides mounting for the bridge approach ramps. Fixed
pins within the aperture of the ramp module locate on the end beam as the ramp module is
lowered down onto it and side guide pads aid alignment of the lower holes. The end beam is
secured to the ramp module at its lower edge by insertion of twist-to-lock pins.
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Fig 1.12 Ramp End Beam
1-10-33 Parallel Modules

a. The parallel modules are individually identified by a serial plate on one compression face of
the parallel panels and have an overall length of 20 ft (6.132 m) and each consists of six
transverse deck units attached at 24 hinge points to two longitudinal parallel panels.

b. The modules are hoisted from two slinging points on the outboard side of each parallel
panel during deployment and from similar slinging points on the inboard side for retrieval. Two
dampers are attached to each parallel panel and the transverse deck units to control the rate of
folding/unfolding during bridging operations.

C. Three curb plates are hinged on each side of the module and are lifted and dropped into
position during bridge deployment. Each center curb plate houses a bridge marker flag which is
raised into the vertical position for traffic guidance after bridge deployment.

d. When in the folded condition, the modules are 8 ft (2.447 m) wide (over the nibs) and 14 ft
(4.298 m) wide when deployed, but without the three curb plates deployed. The compression

April 2003
1-23



TM 5-5420-279-24

faces of the parallel panels incorporate a dowel and shoot bolt arrangement along with a jaw
configuration, which is common to both ends of the module. The jaws are fixed to the module with
friction grip bolts which include torque caps which are used to indicate that the bolts are correctly
fastened.

e. A fatigue monitor is fitted to each module to monitor the accumulative stresses and strain
incurred in the module during repetitive bridging operations. The monitor consists of a thin
aluminum shim which has two holes drilled through it. As trafficking loads are applied to the
bridge the initial cracks placed in the monitor will start to grow. The monitor will fail in two stages,
the first failure occurs when the crack has spanned between the two holes and the final failure
when the monitor has separated into two pieces. The first failure is an indicator that the bridge
module to which it is attached is within 1000 full load crossings of its design life. Once the monitor
has cracked across its whole length the module must be taken out of service.
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Fig 1.13 Parallel Module
1-10-34 Approach Ramps

Ten approach ramps, each 16 in (0.421 m) wide and 13 ft 5 in (4.089 m) long are positioned at
each end of the bridge to complete the bridge approach angle. The approach ramp is constructed
from a single piece extrusion, which tapers at one end to form the ramp toe and at the opposite
end a second extrusion is used to allow attachment to both the end beam and the ramp module.
Anti-lift brackets are incorporated on the ramp connection end to stop lifting of the ramps during
trafficking.
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1-10-35 Electrical System

a. The electrical supply is provided from the launcher vehicle and regulated to 24 V dc by a
voltage regulator installed in the electrical control cabinet. The regulator also provides RFI
filtration for the system. The electrical system incorporates a voltage overload protection device to
cater for an EMP spike in the launcher vehicle electrical system.

b. The system is fail safe with controls spring-loaded to the ‘Off’ position. Interruption to the
electrical power supply returns the control logic program to its start point with only the ‘Power On’
light illuminated and no function available to be operated. This safety feature applies to switching
off of the chest pack or disconnection of either end of the umbilical cable. Non-operation of the
controls for approximately five minutes returns the control logic to the start position.

1-10-36 Hydraulic System

The hydraulic system is separated into three circuits, which are used to operate the services of
the chassis, the A-Frame and the launching equipment. Hydraulic fluid is drawn from a reservoir
to the transmission-driven pump and directed through a pressure filter to the control valves, which
operate the various hydraulic functions of the circuits. Four types of flexible hose are used to
carry the fluid around the circuits and include pressure hoses, capable of a working pressure of
4423 Psi (30495.51kPa), and return hoses rated at 235 Psi (1620.26 kPa). Smaller diameter
drain and load-sensing hoses are provided for each circuit.

1-10-37 Hydraulic Reservoir

a. The hydraulic reservoir provides bulk storage of hydraulic fluid for operation of the
hydraulic circuits. Internal baffles ensure heat dissipation, contamination settling and the escape
of trapped air from the hydraulic fluid. A suction isolation valve prevents fluid loss during pump
maintenance. Air is allowed into and out of the reservoir during hydraulic cylinder operation via a
breather, which filters incoming air to a finer level than the hydraulic fluid.

b. A low-level warning switch is fitted to coincide with the minimum fluid level (operational)
and a further low-level warning switch, coinciding with the minimum fluid level (pump damage),
stops the equipment functions if this level is reached.

C. Temperature of the hydraulic fluid in the center of the reservoir is sensed by a gauge
thermometer probe device.

1-10-38 Built-In Test Equipment (BITE)

The launcher vehicle is equipped with various items of built-in test equipment to monitor, test and
fault find on the electrical and hydraulic systems.

1-10-39 Hydraulic Test Points

Test points are fitted at strategic locations to assist monitoring and fault finding of the hydraulic
system. All test points can be used for hydraulic fluid sampling.
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1-10-40 Monitoring Block

A monitoring block is installed in the pressure line from the hydraulic pump to give hydraulic
pressure, flow and temperature indications to assist monitoring and fault finding of the hydraulic
system.

1-10-41 Filter Indicators

All hydraulic filters are equipped with an electrical indicator which signals filter restrictions to the
launch chest pack and electrical control cabinet.

1-10-42 Hydraulic Fluid Level Switches

The hydraulic reservoir is fitted with two fluid level warning switches, which produce warning
signals to the launch chest pack and the electrical control cabinet. One provides fluid low-level
warning indication and the other a warning of an unsafe fluid level with the potential to cause
damage to the hydraulic pump.

1-10-43 Hydraulic Reservoir Sampling Point

At the top of the hydraulic reservoir, a valved port is provided to permit hydraulic fluid sampling
from the center of the reservoir.

1-10-44 Interface Cabinet

a. The interface cabinet is installed at the right side of the launcher vehicle LV to the rear of
the crane stabilizer leg, and incorporates an internal mimic panel, which indicates the functioning
of the electrical controls and sensors of the hydraulic system. The cabinet also provides electrical
switches to deploy the A-Frame and test points to monitor the voltages and currents to the
solenoid control valves and the voltages in the control circuitry.

b. An hour meter, built into the cabinet, is connected to a pressure switch in each hydraulic
circuit to monitor and record the hydraulic system usage at pressures in excess of 440 Psi
(3033.69 kPa), i.e. when a selected function is operating. This record is used to assist collation of
failure data and the planning of routine maintenance.

1-10-45 Emergency Stop System

a. Emergency stop buttons are fitted at strategic locations where crew members are working
which stop all operating functions and disconnect the power take off in the event of an
emergency.

b. Eight emergency stop buttons are used, some of which are illuminated. Their quantities
and locations are:

1 - Crane 1 - Tail Lift
1 - Operator Panel 2 - Launch Frame
1 - Launch Chest Pack 2 - A-Frame Legs
C. Pressing any button will cause operation to cease and the PTO to disengage; the operator

panel of the interface cabinet identifying which button has been activated will illuminate. The
reason for emergency shut down should be ascertained and that it is safe to proceed before
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resetting the emergency stop system. The activated button must be reset by pulling out the button
(or twisting) and then pressing the ‘reset’ button on the operator panel.

1-10-46 Walkways

a. Fixed and removable walkways are positioned on the Launcher vehicle to allow safe and
easy access for tasks to be carried out. The walkways are of an expanded aluminum construction
and offer good drainage for mud and ice while affording grip to foot traffic.

b. The fixed walkways are located underneath the launch frame and are attached to section
three of the slide frame. These walkways can be removed by releasing the screw clamps, which
hold them in position.

C. Additional fixed walkways are attached to the crane sub frame and allow access down the
center of the vehicle.

d. Removable walkways are stored between the vehicle chassis rails and on top of the fixed
walkways. These walkways are deployed on the launcher once it has been fully deployed.

1-10-47 Bridge Markers

Bridge markers are bolted to bridge module curbs; the purpose of the bridge markers is to
indicate the outer edge of the bridge to drivers and marshals.

1-10-48 Lanyards

Lanyards are ropes, which can be attached to a bridge module to steady its position during bridge
building when lifting bridge modules onto the launcher.
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1-11 EQUIPMENT DATA
1-11-1  Hydraulic Pump

Manufacturer

Model

Type

Weight

Flow at 3674 Psi (25331kPa)
1-11-2 Crane

Manufacturer
Model
Weight (inc. stabilizers)

Max. Operating Pressure

1-11-3  Tail Lift

Manufacturer

Platform Area

Handrail Height

Max. Height above Ground
Weight

1-11-4 Drum Winch

Rated Line Pull
Weight (no rope)

1-11-5 Launch Beam Drive Unit

Motor Drive Unit

1-11-6 Launching Valve

Weight

1-28

Rexroth

Standard A11V075

Variable displacement, swash plate piston
132 Ib. (60 kg)

26.4 to 31.68 US galls (100 to 120 liters)

Atlas

390.1 LM+

10780 Ib. (4890 kg)
4556 Psi (31412.5 kPa)

Focolift

19ft4in (5.9 m)x2ft7in (0.8 m)
3ft6in (1.07 m)

4ft10in (1.47 m)

1213 Ib. (550 kg)

12569 Ib. (5700 kg)
904 Ib. (410 kg)

142 Ib. (65 kg)

110 Ib. (50 kg)
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1-11-7 Launch Beam

Overall Length

Width

Depth

Estimated Weight

1-11-8 Carriage Manifold

Valve Block Weight
1-11-9 Ramp Module

Overall Length
Effective Length
Roadway Width
Max. Depth

Min. Depth
Folded Depth
Top Chord Slope
Estimated Weight

1-11-10 Approach Ramp

Overall Length

Width

Depth

Estimated Weight

1-11-11 Parallel Module

Overall Length
Effective Length
Roadway Width
Girder Depth
Folded Depth
Estimated Weight

April 2003
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234 in (5.944 m)
22in (0.56 m)

34.5in (0.875 m)
1246 Ib. (565 kg)

110 Ib. (50 kg)

241.4in (6.131 m)
235in (5.968 m)
169.4 in (4.032 m)
47.4in (1.205 m)
20.8in (0.529 m)
44.6in (1.132 m)
1:9

8996 Ib. (4080 kg)

161 in (4.090 m)
16.6 in (0.19 m)
7.5in (0.42 m)
190 Ib. (86 kg)

241.4in (6.131 m)
234.4 in (5.955 m)
169.4 in (4.302 m)
474 in (1.205 m)
44.6in (1.132 m)
9740 Ib. (4417 kg)
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Section lll. PRINCIPLES OF OPERATION

1-12 INTERFACE OF COMPONENTS

a. This section describes how the major DSB components work and interface with each other.
b. The deployment of the DSB works on a cantilever principle. A launch beam is constructed

and deployed through the launch frame to span the area to be bridged; a far bank support
provides stability and support for the end of the launch beam on the far bank of the launch site.

ZSTNT

Fig 1.14 Launch Beam Deployment

C. A bridge is then constructed and deployed through the A-Frame, the bridge is suspended
from the launch beam by slings from the forward and rear carriages.

W 1 Z W
= W
L]

— 5

686A2

Fig 1.15 Bridge Module Deployment

d. When the bridge construction is complete the bridge is lowered to the ground across the gap,
the launch beam recovered and approach ramps positioned to allow access to traffic. The
launcher vehicle stowed and then removed.

I, L

[

686A2

Fig 1.16 Bridge Construction Complete
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1-12-1 Crane

The crane stabilizer legs provide a stable platform for crane operations during bridge construction
and also assist in maintaining a level platform for bridge construction.

1-12-2 Slide Frame

A relax mechanism connects the slide frame to the launcher vehicle to allow for torsional
movement between the vehicle chassis and the launching platform during bridge construction.
The slide frame also provides the framework of the launch platform.

1-12-3 A-Frame

The A-Frame provides the pivot point for the launch beam. It houses the launch frame, stabilizer
legs and two emergency stop mechanisms. One electrical and one mechanical.

1-12-4 Launch Frame

Launch beam construction is carried out at the rear end of the launch frame. The drive motor,
upper winch and lower winch are mounted on the launch frame.

1-12-5 Drive Motor

The drive motor propels the launch beam forward under control.

1-12-6 Winches

Upper and lower winches mounted to the launch frame control the forward and rear carriages.
The carriages are used to suspend the constructed bridge from the launch beam and allow the
bridge to be pulled through the A-Frame.

1-12-7 Forward Launch Beam

The forward launch beam is housed in the launch frame until the launch beam is constructed and
deployed. The far bank support is attached permanently to the forward launch beam by a pivot

pin.
1-12-8 Far Bank Support

Stability of the launch beam when deployed is maintained by the far bank support. The far bank
support is self-leveling.
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1-12-9 Launch Beam

UPPER JAWS

JAW
ALIGNMENT
GUIDE

LOWER JAWS

686A217
Fig 1.17 Launch Beam

The launch beam is made up with the required number of launch beam sections, which
interconnect through a jaw alignment guide, upper and lower jaws and connecting pins.

April 2003
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1-12-10 Ramp Module

END BEAM
LOCATION

RESILIENT MOUNTING
PIN JAWS
BIRDS BEAK & SHOOTBOLT
Fig 1.18 Ramp Module

A ramp module is connected to each end of the bridge. Each is connected to a bridge module
and an end beam. Connection to the bridge module is pin jaws, resilient mounting, a dowel and
socket, bird's beak, shoot bolts and connecting pins. The ramp module sits in an end beam
located by guide plates and 'U' blocks. The end beam is locked in place by end beam pins.

SHOOTBOLT

RESILIENT MOUNT BIRD BEAK

686A218

Fig 1.19 Ramp Module Connection
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1-12-11 End Beam

'U' BLOCK

END BEAM
PIN

APPROACH RAMP
GUTTER

GUIDE PLATE
Fig 1.20 End Beam

Fitted to the ramp module the end beam provides spacing between the bridge girders and
supports the bridge on the banks. An approach ramp gutter facilitates the fitting of ramps for

traffic access.

1-12-12Bridge Module (Center bay)

RESILIENT
MOUNTINGS

PIN JAWS
SHOOTBOLT
BIRDS BEAK

Fig 1.21 Bridge Module

April 2003

1-34



TM 5-5420-279-24

Main bridge construction consists of the required number of bridge modules, which are connected
to each other and the ramp modules by pin jaws, resilient mountings, birds beak, a dowel and
socket, shoot bolts and connecting pins.

SHOOTBOLT

RESILIENT MOUNT BIRD BEAK 686A218

Fig 1.22 Bridge Module Connection
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INTENTIONALLY BLANK
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CHAPTER 2
Section . DSB HYDRAULIC TROUBLE SHOOTING

2-1  INTRODUCTION

a. Trouble shooting flow charts are provided to guide the Unit Maintenance personnel through a
procedure for rectifying specific faults.

b. This section is to be used to recognize, diagnose and rectify faults that may occur with the
DSB Launcher.

c. Overviews of the hydraulic and electrical systems are provided at and G.
d. To give the Unit Maintenance personnel familiarity and quick reference|Appendix D |provides

a hydraulic and electrical assembly location lists and drawings and Appendix F| contains details of
the hydraulic manifolds.

e. Operator mechanical trouble shooting is provided in Chapter 9 of the operator's manual
TM 5420-279-10.

2-2 LAUNCHER HYDRAULIC SYSTEM OVERVIEW

a. A hydraulic pump, driven by a Power Take Off (PTO) from by the engine transmission,
provides the hydraulic pressure necessary to operate the equipment services.

b. Hydraulic oil under pressure is delivered to the hydraulic circuits through manifold blocks
containing solenoid valves which are electrically activated by remote or direct controls.

c. The major assemblies that make up the hydraulic circuits are:

(1)  PTO - A mechanical connection, to the engine transmission system and hydraulic
pump, drives the hydraulic pump.

(2) Hydraulic Pump - A variable displacement swash plate pump draws hydraulic oil from
a reservoir and delivers hydraulic oil under pressure to the hydraulic circuits.

(3) Cross Connection - Mounted on the left-hand side of the vehicle behind the cab.
Allows the connection of a donor vehicle to provide hydraulic power should the hydraulic
pump fail on the host vehicle.

(4) Hydraulic Circuit Interface Manifold Assembly - Located on the right hand chassis
behind the vehicle cab. Houses the hydraulic filtration system and solenoid valves. The
Crane system, Relax Cylinder circuit and launcher circuits are fed through this manifold.
Hydraulic oil is also fed back to the hydraulic reservoir through Tank and Drain lines.

(5) Tail Lift Manifold - Located on the right hand rear chassis. Tail Lift Cylinders are
activated electrically by remote control through solenoid valves. The solenoid valves allow
hydraulic oil under pressure to operate the Cylinders. A manual method of operating the Tail
Lift is provided should there be a loss of electrical power.

(6) A-Frame Rotate Manifold - Located on the left-hand side of the Slide Frame. The A-
Frame Rotate Manifold houses solenoid valves, which when activated allow hydraulic oil
under pressure to operate the A-Frame Rotate Cylinders and the Tilt Roller Cylinders.

April 2003
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(7) Stabilizer Manifold Assembly - Located on the A-Frame. Solenoid valves housed in
the Stabilizer Manifold Assembly when activated allow hydraulic fluid to operate the A-Frame
Folding Cylinders and the A-Frame Stabilizer Cylinders.

(8) Roller Brakes and Back-up Mode Operation - The Roller Brakes and Back-up Mode
Operation control are mounted on the A-Frame Assembly. A constant hydraulic oil pressure
is felt at the Roller Brakes. The Back-up Mode Operation controls are mounted on the A-
Frame allows the A-Frame hydraulics to be operated in the event of remote control failure.

(9) Launch Frame Pilot Manifold Assembly - Located on the right hand side of the
Launch Frame. A series of solenoid valves, when activated, allow hydraulic pressure to
assist in the operation of the Articulator Cylinders. Hydraulic pressure is also delivered to
the Pinch Roll/Stowing Manifold Assembly.

(10) Pinch Roll/Stowing Manifold Assembly - Located on the right hand side of the
Launch Frame. The Pinch Roll/Stowing Manifold Assembly allows hydraulic pressure
through solenoid valves to operate the Stowing Cylinders.

(11) Launch Frame Articulator Manifold And Synchronization Manifold - Located on the
left-hand side of the Launch Frame. Solenoid valves, when activated, allow the Articulator
Cylinders and the A-Frame Rotate Cylinders to be operated. Hydraulic pressure is also
delivered to the Launch Frame Winch Control.

(12) Launch Frame Winch Control Manifold - Located on the left-hand side of the Launch
Frame. The Launch Frame Winch Control Manifold houses a series of solenoid valves
which, when activated, allow the Upper and Lower winches to be operated. Hydraulic
pressure is also delivered to the Beam Drive Structure to allow operation of the Beam Drive
Motors.

2-3 LAUNCHER HYDRAULIC SCHEMATIC DRAWINGS

a. The hydraulic circuits are made up of four major service lines:

P- Pressure Hydraulic fluid at either working or a nominated pressure

T- Tank Hydraulic fluid fed back to the tank under pressure

D- Drain Hydraulic fluid returned to the Tank or a drain point

LS - Load Sensing Hydraulic fluid signals the hydraulic pump to either increase or

decrease pump pressure out put during operation of the launcher

2-4 LAUNCHER ELECTRICAL SYSTEM OVERVIEW

a. General Description - An electrical system provides power to switches and solenoids which,
when activated, allow the operator to control the function of the launcher components.

b. Electrical power is supplied from the host vehicle. Harnesses connect junction boxes,
switches and solenoids in the electrical system. Junction boxes redirect electrical supplies to
specific sub-systems.

c. Limit switches and indicators are fitted in the circuit to provide a signal, a visual indication at
the control panel, of the state of a component.

d. Solenoid valves, when activated electrically, will allow or stop the flow of hydraulic fluid in the
hydraulic circuits.
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e. Emergency Stop (E-Stop) switches are fitted in the circuit which, when activated, will shut
down the electrical power to the launcher, halting operations.

f. A Chest Pack remote control can be plugged into the electrical system.

g. For a detailed overview of the electrical system sed Chapter 3 Electrical Trouble shooting.

2-5 TROUBLE SHOOTING FLOW CHARTS
a. The trouble shooting flow charts are designed to assist the Unit Maintenance personnel in
systematically diagnosing a fault and providing a solution for the rectification of that fault.

b. The title of the trouble shooting flow chart is constructed with the TSUM number, subject title
and reference number (where applicable) to a step in the build sequence of a 40m bridge in

of the operator's manual TM 5-5420-279-10. For example (TSUM - 3-001 A-Frame
Fold (Deploy) (13)).

c. Alltrouble shooting flow charts start at the top of a page. The boxes used in the flow charts
depict the following information.

(1
2

)
)
3) A diamond box displays a question or requires the reader to make a decision.
4)

A circle, rounded rectangle or square shows the start or end of a flow chart sequence.

—

A square or rectangle displays information intended as an instruction or statement.

—~

TSO stands for Trouble Shooting Operator, these can be found in the operator's manual
TM 5-5420-279-10.

(5) TSUM stands for Trouble Shooting Unit Maintenance.
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2-6 TROUBLE SHOOTING FLOW CHART LIST

Flow Chart Number, Subject, Build Sequence Number (Where applicable)
Page

A-FRAME UNFOLD (13) PART 1
A-FRAME UNFOLD (13) PART 2
UNEVEN A-FRAME UNFOLD (13)
A-FRAME ROTATE (DEPLOY) (17) PART 1
A-FRAME ROTATE (DEPLOY) (17) PART 2 2-12
A-FRAME ROTATE (DEPLOY) (17) PART 3 2-13
EXTEND LH STABILIZER LEG (21) PART 1 2-14

EXTEND LH STABILIZER LEG (21) PART 2
EXTEND RH STABILIZER LEG (21) PART 1
EXTEND RH STABILIZER LEG (21) PART 2
RELAX MECHANISM (26)
BEAM ANGLE (31) PART 1
BEAM ANGLE (31) PART 2
BEAM ANGLE (31) PART 3
BEAM ANGLE (31) PART 4
BUILD LAUNCH BEAM (33) PART 1

BUILD LAUNCH BEAM (33) PART 6

BUILD LAUNCH BEAM (33) PART 7

BUILD LAUNCH BEAM (33) PART 8

LOWER LAUNCH BEAM ONTO FAR BANK SEAT (35) PART 1
LOWER LAUNCH BEAM ONTO FAR BANK SEAT (35) PART 2
LOWER LAUNCH BEAM ONTO FAR BANK SEAT (35) PART 3
STOW ARTICULATOR CYLINDERS (38) PART 1

STOW ARTICULATOR CYLINDERS (38) PART 2

BUILD LAUNCH BEAM (33) PART 2 2-24
BUILD LAUNCH BEAM (33) PART 3 2-25
BUILD LAUNCH BEAM (33) PART 4 2-26
BUILD LAUNCH BEAM (33) PART 5 2-27
(
(

LN DL N PN BN
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A-FRAME RAISE / LOWER (39 / 91) PART 1 2-36
A-FRAME RAISE / LOWER (39 /91) PART 2 2-37
TILT ROLLERS (56 / 61) PART 1 2-38
TILT ROLLERS (56 / 61) PART 2 2-39
TILT ROLLERS (56 / 61) PART 3 2-40
BOOM BRIDGE FORWARD LEVEL BANK (56) PART 1 2-41
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TSUM - 2-013 | BOOM BRIDGE FORWARD LEVEL BANK (56) PART 2 2-42
TSUM - 2-013| BOOM BRIDGE FORWARD LEVEL BANK (56) PART 3 2-43

BOOM BRIDGE FORWARD LEVEL BANK (56) PART 4
BOOM BRIDGE FORWARD HIGH BANK (56) PART 1
BOOM BRIDGE FORWARD HIGH BANK (56) PART 2
BOOM BRIDGE FORWARD HIGH BANK (56) PART 3
BOOM BRIDGE FORWARD HIGH BANK (56) PART 4
BOOM BRIDGE FORWARD LOW BANK (56) PART 1
BOOM BRIDGE FORWARD LOW BANK (56) PART 2
BOOM BRIDGE FORWARD LOW BANK (56) PART 3

(

(

a1l o] [ |B] BB B D] B
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TSUM - 2-015| BOOM BRIDGE FORWARD LOW BANK (56) PART 4

BOOM BRIDGE FORWARD LOW BANK (56) PART 5 2-53
BRIDGE LOWER (75) 2-54
BRIDGE LIFT (77) 2-55
RETRIEVE EMPTY CARRIAGES (89) 2-56

BEAM RECOVERY (99) PART 1
BEAM RECOVERY (99) PART 2
BRIDGE RETURN LEVEL BANK PART 1
BRIDGE RETURN LEVEL BANK PART 2
BRIDGE RETURN LEVEL BANK PART 3
BRIDGE RETURN HIGH BANK PART 1
BRIDGE RETURN HIGH BANK PART 2
BRIDGE RETURN HIGH BANK PART 3

BRIDGE RETURN HIGH BANK PART 4 2-65
BRIDGE RETURN LOW BANK PART 1 2-66
BRIDGE RETURN LOW BANK PART 2 2-67
BRIDGE RETURN LOW BANK PART 3 2-68
BRIDGE RETURN LOW BANK PART 4 2-69

BRIDGE RETURN LOW BANK PART 5
[TSUM - 2-023 |RE-ATTACH ARTICULATOR CYLINDERS (OPPOSITE OF STOW) (92) 7
RETRACT LH STABILIZER LEG (111) PART 1
RETRACT LH STABILIZER LEG (111) PART 2
RETRACT RH STABILIZER LEG (111) PART 1
RETRACT RH STABILIZER LEG (111) PART 2
A-FRAME ROTATE (PARK) (119) PART 1

i I et I e B e B e R
NN NN ~
o| o [&] | N =] |

TSUM - 2-026 | A-FRAME ROTATE (PARK) (119) PART 2 2-77
TSUM - 2-026 | A-FRAME ROTATE (PARK) (119) PART 3 2-78

>
°
=
N
o
o
@

26



A-FRAME FOLD (PARK) (122) PART 1
A-FRAME FOLD (PARK) (122) PART 2
UNEVEN A-FRAME FOLD (PARK) (122)
LOWER WINCH FUNCTION CHECK PART 1
LOWER WINCH FUNCTION CHECK PART 2
LOWER WINCH FUNCTION CHECK PART 3
LOWER WINCH FUNCTION CHECK PART 4
UPPER WINCH FUNCTION CHECK PART 1
UPPER WINCH FUNCTION CHECK PART 2
UPPER WINCH FUNCTION CHECK PART 3
UPPER WINCH FUNCTION CHECK PART 4
PUMP FUNCTION CHECK

TSUM - 2-031 VALVE STACK FAULT FINDING GUIDE

April 2003
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TSUM - 2-001 A-Frame Unfold (13) Part 1

Both sides of A-Frame
do not unfold

Are A-Frame
hinge locking pins
removed?

Remove 4 locking

; 4—No
pins

A
2]

With A-Frame
Fold Deploy button
pushed does Fold Open
SV20a light illuminate on
Operator's Panel?

With A-Frame
Fold Deploy button
pushed does SV20b LED
illuminate at Stabilizer
Manifold?

Release Button «4——No

I Yes
i v

Manually operate SV20a

Carry out electrical

trouble shootind chapter 3l

procedure 3-001

Does
A-Frame
unfold?

Connect pressure gauge
to TPA2 at A-frame
Stabilizer Leg Manifold.
Manually operate
SV20b to
'Park' (Fold Closed)

Go to Part
2

2-8

No——— | Release Button

Carry out electrical

trouble shootindchapter 31

procedure 3-001

1
|
|
|
|
Stop manual |
Yes—w operation of :
SV20a '
|

Operator
Tasks X
......... |

Maintainer
Tasks
Replace Solenoid Coil
SV20a. See maintenance
procedure 5-106
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TSUM - 2-001

All Maintainer Tasks

Stop manual

operation of

SV20b at the
Stabilizer
Manifold

Less than 2900 psi
(20,000 kPa)
but greater than
580 psi (4000 kPa)

——

Replace Valve Stack
at SV20. See hydraulic trouble

shootind_chapter 2lprocedure 2-031
and maintenance procedure
5-102

Both similar and less than

Stop manual
1000 psi (7000 kPa)

operation of SV20

Replace Valve Stack
at SV20. See hydraulic
trouble shootind chapter 21
procedure 2-031 and
maintenance procedure
5-102

April 2003

A-Frame Unfold (13) Part 2

Does pressure
gauge read

More than 3190 psi
(22000 kPa)

Stop manual
operation of
SV20b

Connect pressure
gauges to TPB2 and
TPB3 at the Stabilizer

Manifold

Manually operate
SV20a to Deploy

Do pressure
gauges read

Less than 580 psi
(4000 kPa)

—p

Dissimilar Pressures — operation of SV20

TM 5-5420-279-24

Stop manual

operation of

SV20b at the
Stabilizer
Manifold

Check pump
delivery

Go to Pump Function
Check. See hydraulic trouble

shooting[chapter Zlprocedure
2-030

Stop manual

Replace A-Frame Stabilizer
Manifold Synchronising Flow

Divider. See maintenance
procedure 5-108
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TSUM - 2-002 Uneven A-Frame Unfold (13)

Uneven A-Frame unfold

Does
one side of A-

Frame not begin
to unfold

!

Operator

Are locking pins
removed from
affected side?

Remove locking

X 4——No
pins

Tasks

Maintainer
Tasks

2-10

Connect a pressure gauge to both
TPB2 and TPB3 at the Stabilizer
Manifold

Operate Deploy button on
Operator's Panel

Does
pressure on
affected side increase to
1160 psi (8000 kPa)

Replace affected cylinder
assembly. See Maintenance
Procedure 5-013 Yes

Replace
Synchronizing
Flow Divider.

See Maintenance
Procedure 5-108

Does
pressure on
unaffected side rise to
870 psi (6000 kPa) and
cylinder operate

y
A-Frame unfolds
in erratic or
uncontrolled
manner

Replace affected cylinder
assembly. See Maintenance
Procedure 5-013

No

No

Replace SV20 Valve Stack Assembly
on the Stabilizer Manifold. See trouble
shootind’chapter ZJProcedure
2-031 & Maintenance Procedure 5-102
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TSUM - 2-003 A-Frame Rotate (Deploy) (17) Part 1

A-Frame does not rotate when
A-Frame Rotate Deploy button
on Operator Panel is pressed

|
-— Operatori Maintainer —ppm
Tasks . Tasks
|
|
- 0
\ |
|
Is | Complete Deployment
FOQ';;""TOQ o | | Check Limit Switches.
ploy No——— ¥ Carry out electrical trouble

light iluminated on the
Operator
Panel

shooting chapter 3|
procedure 3-002

the A-Frame Rotate
Deploy light illuminated
on the Operator
Panel

Carry out electrical trouble
shootindchapter 3|
procedure 3-002

Yes |

A-Frame rotate when
A-Frame Rotate Deploy
button is pressed on
Operator Panel

Problem Resolved

Is SV19b LED
illuminated on Operator Panel
when A-Frame Rotate Deploy
button is pressed

No————»

Carry out electrical trouble

shootindchapter 3|
procedure 3-002

Yes

Go to
Part 2
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TSUM - 2-003 A-Frame Rotate (Deploy) (17) Part 2

Manifold illuminated when A
Frame Rotate Deploy Button

CAUTION
Ensure A Frame Rotate

Deploy button is held

depressed or manual
operation of SV16 is carried
out whilst SV19b is operated.
Damage to Stowing Cylinders
or Articulation Cylinders may
arise if this is not carried out.

2-12

-— Operator, Mai

ntainer —pp

Tasks

Is
LED on SV19b
on A-frame Rotate

pressed
on Operator
Panel

Check that LED |
on SV16 on :
Launch Frame I
Pilot Manifold is |
illuminated when
Rotate Deploy
Button is pressed |

i !

|

Operate SV19b |
manually |
|

|

NOTE CAUTION

Does
A-Frame

No——»

Carry out electrical
trouble shooting
procedure
3-002

rotate when SV19b is
manually
operated

Fit a pressure
gauge to TPA1 on
A-Frame Rotate
manifold

!

Manually operate
SV19b
NOTE CAUTION

Go to
Part 3

Replace solenoid
SV19b. See

maintenance
procedure 5-106
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Replace pump
assembly - see maintenance
procedure 6-041, or use cross
vehicle connection

TSUM - 2-003

All Maintainer Tasks

Zero

TM 5-5420-279-24

A-Frame Rotate (Deploy) (17) Part 3

Is

A
Carry out Pump Function
check. See hydraulic

trouble shootinglchapier 2]
procedure 2-030

Does
pump function
correctly

pressure gauge
reading

Less than 2900
psi (20000 kPa)

Replace SV19 Valve Stack
assembly on A-frame Rotate
Manifold . See hydraulic trouble

Greater than 2900 psi
(20000 kPa)

Check A-Frame pivots
and operating
cylinders for evidence
of mechanical
jamming or seizure

;

Support one cylinder and
disconnect cylinder rod end
from A-Frame.
Operate A-Frame rotate

Yes

Replace SV19 Valve Stack
assembly on A-frame Rotate
Manifold . See hydraulic trouble
shootind.chapfer 2lprocedure
2-031 & Maintenance Procedure
5-102

shootinglchapier Zlprocedure
2-031 & Maintenance
Procedure 5-102

Deploy button. Check that
cylinder retracts smoothly.
Extend cylinder with A-Frame
rotate Park button and
reconnect cylinder

}

Repeat procedure
with other cylinder

Replace faulty
cylinder assembly - see

Do

both cylinders
K No
maintenance procedure operate
5-075 smoothly

Yes

Check A-Frame
mechanically for evidence of
jamming or seizure, see -10
operator's manual chapter 9
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TSUM -

Operator
Tasks

Maintainer
Tasks

Greater than
290 psi (2000 kPa)
with no leg movement

Stop manual
operation of the
A-Frame Stabilizer
leg control valve

Refer to
operator's manual Chap. 9
Para 9.6 Step 21 of the -10
Mechanical jam in stabilizer,
leg mechanism

2-14

2-004 Extend LH Stabilizer Leg (21) Part 1

Left Hand Stabilizer leg

does not extend

Y

Is
stabilizer leg pin

inserted in transit Yes

Remove pin

hole

Fit a Pressure Gauge to TPB1
on Stabilizer manifold

;

Manually operate A-Frame
Stabilizer leg control valve,
located on the A-frame Stabilizer
Leg Manifold , to extend leg and
observe pressure gauge

Is
pressure gauge
reading

Zero

Less than 290 psi (2000 kPa)

A
Stop manual
operation of the
A-Frame Stabilizer
leg control valve

Go To
Part 2

A

Replace A-Frame
Stabilizer leg control valve

See maintenance procedure

5-109
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TSUM - 2-004 Extend LH Stabilizer Leg (21) Part 2

Increase without
any leg extension

A

Stop manual operation
of the A-Frame
Stabilizer leg control
valve

Replace Stabilizer leg cylinder (LH).

See maintenance procedure 6-003

April 2003

Stop manual operation
of the A-Frame
Stabilizer leg control
valve

4

Fit pressure gauge to
TPA1 on Stabilizer
manifold

4

Manually operate A-Frame
Stabilizer leg control valve to
retract leg and observe
pressure on gauge

Does
pressure gauge
reading

Show no pressure
change

4

Stop manual operation
of the A-Frame
Stabilizer leg control
valve

Replace A-Frame Stabilizer
Leg Control Stack Valve. See
hydrauiic trouble shooting
procedure 2-031 &
maintenance procedure
5-110

2-15
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TSUM - 2-005

Right Hand Stabilizer

leg does not extend

Extend RH Stabilizer Leg (21) Part 1

stabilizer leg pin
inserted in transit

T

Operator
Tasks
Maintainer No
Tasks ¢
Fit a Pressure Gauge to TPB4
on A-frame Stabilizer Leg
Manifold
4

Manually operate A-Frame
Stabilizer leg control valve,
located on the A-frame Stabilizer
Leg Manifold , to extend leg and
observe pressure gauge

Greater than Is

290 psi (2000 kPa)

Yes——p Remove pin

Zero

pressure gauge
reading

with no leg movement

Stop manual

operation of the

A-Frame Stabilizer Less than 290 psi (2000 kPa)

leg control valve

Refer to
Chapter 9 step 21 on page
9-31 of -10 operator's manual,
mechanical jam in stabilizer
leg mechanism

Go To Part 2

2-16

Stop manual
operation of the
A-Frame Stabilizer
leg control valve

Replace
A-Frame Stabilizer leg control

valve. See maintenance
procedure 5-109

April 2003
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TSUM - 2-005 Extend RH Stabilizer Leg (21) Part 2

Stop manual
operation of the
A-Frame Stabilizer
leg control valve

A

Fit pressure
gauge to TPA4 on
Stabilizer manifold

A

Manually operate A-Frame
Stabilizer leg control valve to
retract leg and observe

pressure on gauge

Does

Increase without
any leg extension

Stop manual
operation of the
A-Frame Stabilizer
leg control valve

v

pressure gauge
reading

Replace stabilizer leg cylinder (RH).

See maintenance procedure 6-003

April 2003

Shows no
pressure change

Stop manual
operation of the
A-Frame Stabilizer
leg control valve

4

Replace
A-Frame Stabilizer Leg Control Stack
Valve. See hydraulic trouble shooting
procedure 2-031 & maintenance
procedure 5-110
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Carry out electrical
trouble shooting
[chapter J]
procedure 3-003

Carry out electrical
trouble shooting

[chapter 3l
procedure 3-003

TSUM - 2-006 Relax Mechanism (26)

Relax
Mechanism does
not centralize

Does
Relax button indicator
on Operator Panel
illuminate when button
is pressed

LED on SV25
on Interface Manifold
illuminate when Relax
Button is

Operator
Tasks

Yes Maintainer

¢ Tasks

Operate SV25
manually

Check for mechanical
jamming or failure of relax
cylinder(s) by observation
of movement of cylinders

when valve SV25 is
operated

Does
relax mechanism
centralize

4—No

Replace failed
relax cylinder(s) - see
maintenance procedure
5-090

2-18

Replace solenoid
on SV25 - see
maintenance procedure
5-106

April 2003



Yes

If SV2 LED lit
when joystick
moved, electrics
OK

SV2 LED lit but
no cylinder
movement

)

Check Proportional
Solenoid PV1 on Launch
Frame Winch Control
Manifold is being driven
electrically

Are
PV1aor PV1b
lit on MIMIC panel
with joystick
movement

Electrical fault.
See electrical trouble shooting

[chapfer 3lprocedure
3-004

April 2003

TSUM - 2-007 Beam Angle (31) Part 1

Switch back to
Beam Angle
Mode

i

Is SV2
on Launch Frame
Articulator Manifold
energised - check
LEDs

Operator
Tasks

-

Beam Angle will

not adjust in Beam
Angle Mode

A

Step to Far Bank
Seat

beam angle
be adjusted in Far
Bank Seat
mode

Continue to build
bridge and Report
Problem

No

TM 5-5420-279-24

Maintainer
Tasks

A
|
If SV2 LED not lit .
when joystick moved |
check if SV2 lit on |
MIMIC panel I
|
|
Is SV2 lit on |
MIMIC panel |
Yes X
|
| Harness or Other electrical fault.
i Solenoid fault. See electrical trouble
. See electrical trouble shootind chapter 3
! shootind chapter 3| procedure 3-004
| procedure 3-004
|
! Determine if
Yes!4> proportional » Go to Part 2

solenoid PV1 is
functioning

2-19



TM 5-5420-279-24

TSUM - 2-007 Beam Angle (31) Part 2

All Maintainer Tasks

Manually operate SV2 in
back-up mode
Refer to -10 Chapter 7
Para. 7.7

Electrical
fault - PV1 drive. See

Do cylinders
move in back-up
mode

electrical trouble shooting [¢—Yes
[chapfer 3lprocedure

3-004

Fit pressure
gauge to TPA on
winch manifold -
SV2 unclipped

No—p

Operate chest
pack joystick to
Beam Lower

P is greater
than O psi but
less than 73 psi
(500 kPa)

PV1 - spool not
moving.
Replace valve.
See maintenance
procedure
5-104

P = 2900 psi
(20000 kPa)

Is gauge
reading

Go to Part
4

P =653 psi
(4500 kPa)

Load sense line
fault

4
Fit pressure
gauge to TPB on
Winch Control
Manifold

Operate chest

P
pack joystick to Goto Part

Beam Raise

3

2-20

April 2003



All Maintainer Tasks

P = 653 psi
(4500 kPa)

Replace shuttle valve
in Pinch Roller/
Stowing Cylinder

TSUM - 2-007 Beam Angle (31) Part 3

Is gauge
reading

P = 653 psi
(4500 kPa)

Fit pressure
gauge to TPLS on
Interface Manifold

A

Operate chest
pack joystick to
Beam Raise

Is gauge
reading

P = 2175 psi
(15000 kPa)

P =2175 psi
(15000 kPa)

TM 5-5420-279-24

Replace shuttle
valve in Winch Manifold.
See maintenance
procedure
5-114, item 2

Replace shuttle valves in
interface manifold. See
maint. procedure 5-115

Replace shuttle valves - See maintenance
procedure 5-107

Manifold
See maint procedure
5-111, item 2

Carry out Pump
Function Check. See
hydraulic trouble
shootind chapter 2|
procedure 2-030

April 2003

Sedappendix O page 9 item 13 and page 15
item 2 to identify shuttle valves

Check self sealing coupling in LS
line at Air Transportability
breakpoint is correctly connected.
Refer to -10[Chapter 1]
11.8.7.1 - 19 page 11-57
Check tightness with wrench

Does Beam
Raise or Lower
unction operate

Fault cleared

2-21
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TSUM - 2-007 Beam Angle (31) Part 4

All Maintainer Tasks

P =0 psi

Fit pressure gauge to TPB1
on Articulator Manifold

A

Operate chest pack joystick to
Beam Lower

P is less than 653 psi
(4500 kPa)
or more than

2175 psi (15000 kPa)

Is gauge
reading

Replace SV2. on Launching Frame
Articulator Manifold
See maintenance procedure 5-104

2-22

P is greater than 653 psi
(4500 kPa)
but less than

2175 psi (15000 kPa)

Hydraulic supply OK

A

Suspect counterbalance
valves on articulator cylinders

A

Support launch frame with a
3rd party crane (not launch
vehicle crane)

A

Disconnect both articulator
cylinders at lower end and
partially retract. Identify which
cylinder is not moving

Replace

counterbalance valve

at annular (lower) end of
non moving cylinder.

5-116

See maintenance procedure

Replace relief valve
on Articulator Manifold.
Sed Appendix El Page 8 and

maintenance procedure 5-113,
Item 3.

April 2003
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TSUM - 2-008 Build Launch Beam (33) Part 1

CAUTION
When checking function of
winches by paying out rope allow
ONLY SUFFICIENT SLACK to
demonstrate correct functioning.
DO NOT ALLOW SLACK rope to
become caught on other parts of
the equipment or become
incorrectly positioned on sheave
blocks etc.

Reduce tension in upper
winch rope by stepping to
Top Winch function on
chest pack and allow
some slack in the top rope
NOTE CAUTION

4+—Yes

Cannot drive launch
beam following fitting
of 2nd beam

Electrical Fault.
See electrical trouble
shooting_ chapier 3
procedure
3-005

Do LEDs
on MIMIC panel
and solenoids

Yes

Do the beam

Does
No . upper
winch pay out
rope
Go to Upper Winch
Function Check. See
hydraulic trouble Yes

shooting chapter 2]
procedure 2-029

Does

drive wheels turn No GotoPart6
Yes
Step to
Beam Drive, does Go to Part
beam now move forward No 2

with joystick
movement

beam move No Go to Part
forward and keep | 8
Yes moving !
I
I
I
Fault cleared - '
locked in tension l
in upper winch |
I
Operator | Maintainer
Tasks Tasks

April 2003

2-23
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TSUM - 2-008 Build Launch Beam (33) Part 2

Close ball valve

Is ball
valve on Pinch Roller

/ Stow Cyl manifold No
closed
Yes
Does
the beam now No

Yes
move OK

I Fit pressure

Fault cleared | gauge to TPA3 on

Operator . Pinch Roll / Stow
Tasks | Cyl Manifold
Maintainer
Tasks 4

In Beam Drive function

on chest pack, operate

joystick to drive beam
out

April 2003
2-24



TSUM - 2-008

All Maintainer
Tasks

Fit pressure
gauge into TPB2
on launch frame

pilot manifold

A

Operate joystick to
Beam Out

P is greater than 73 psi
(500 kPa)
but less than
580 psi (4000 kPa)

Replace 580 psi (4000 kPa)

reducing valve on launch frame p=0
pilot manifold. See maintenance
procedure 5-112
item 2
Go to Part
4
Fit pressure gauge
to TPB8 on L.aunch Yes
Frame Pilot
Manifold
y

Manually operate
SV7 on Launch
Frame Pilot
Manifold

April 2003

TM 5-5420-279-24

Build Launch Beam (33) Part 3

P =580 psi
(4000 kPa)
+/- 73 psi

Fit pressure
gauge to TPB8 on

Does
Gauge read 2465
psi (17000
kPa)

If Press = 2465 psi
(17000 kPa) and 4—Yes
no beam drive

No

SeEAppendix E] Page 7 and
maintenance procedure 5-111.
Replace relief valve item 3,
and/or reducing valve item 4
on pinch roll / stow cyl manifold

Check pinch
roller cylinders /

mechanism for
seizure

o | Operate joystick to

launch frame pilot
manifold

Fit pressure
gauge to TPP2 on
Launch Frame
Pilot Manifold

)

Operate joystick to
Beam Out

gauge read 363 psi

Does
gauge read 363 psi
(2500 kPa)

Replace solenoid
coil on valve SV7
See maintenance
procedure 5-106

Beam Out

Does
gauge read 363 psi
(2500 kPa)

Go to
Part 5

Replace
363 psi (2500 kPa) reducing
valve . on Launch Frame Pilot
Manifold. See maintenance
procedure 5-112 item 5

Replace valve
SV7.

See maintenance

procedure

5-104

2-25
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TSUM - 2-008 Build Launch Beam (33) Part 4

All Maintainer Tasks

With joystick operated
to Beam Out -
manually operate SV6

on Launch Frame Pilot WARNING
Manifold

CRUSH INJURY. BEFORE
CARRYING OUT
TROUBLESHOOTING INVOLVING
SV10, ASUSPENDED OR PART
BUILT BRIDGE MUST BE MADE
SAFE EITHER BY COMPLETING
THE BUILD OPERATIONS IN
BACK-UP MODE OR BY
RETRIEVING THE BRIDGE.

Does
press = 588 psi
(4000 kPa)

Fit pressure
gauge to TPP1 on

Pilot Manifold Yes CRUSH INJURY. A SUSPENDED

BRIDGE WILL MOVE IF SV10 IS
MANUALLY OPERATED AND THE
CHEST PACK RIGHT-HAND
JOYSTICK IS MOVED FROM THE
CENTRAL POSITION CAUSING
ACTIVATION OF OTHER
SOLENOID VALVES.

Replace solenoid
coil on valve SV6. See
maintenance procedure
5-106

Operate joystick to
Beam Out

With joystick operated to
Beam Out - manually
No——» operate SV10 on Launch
Frame Pilot Manifold
NOTE WARNING

Does
P =588 psi
(4000 kPa)

Yes

Replace solenoid
coil on SV10. See
maintenance
procedure 5-106

Replace SV6 complete.
See maintenance
procedure 5-104

Does
P =588 psi
(4000 kPa)

Yes

No

v

With joystick operated to Beam
Out - operate Back-Up Mode
'‘Brake Release' (ensure ball valve
on pressure supply line to Back-Up
mode operation controls is open)

Se¢ Appendix E| Page 7 and
maintenance procedure 5-112.
If pressure is less than 588 psi
(4000 kPa) replace sequence valve, item 6
and 588 psi (4000 kPa) reducing valve,
item 2 on Pilot Manifold

If press = 588 psi
(4000 kPa) replace
SV10 complete.
See maintenance
procedure 5-104

Does
Press = 588 psi
(4000 kPa)

4—No Yes

April 2003
2-26
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TSUM - 2-008 Build Launch Beam (33) Part 5

Fit pressure
gauge to TPPB on

All Maintainer
Tasks

Operate joystick to

Launch Frame
Winch Control
Manifold

Replace SV15
alve stack assembly on Launch
Frame Winch Control Manifold.
See trouble shootind chapter 2|
rocedure 2-031 & maintenance
procedure 5-102

Replace
solenoid coil on
valve SV14a. See

maintenance
procedure
5-106

April 2003

Beam Out

Does
gauge read
less than 145 ps
(1000
kPa)

4—No

With joystick operated to
Beam Out, manually
operate SV14a on
Launching Frame Winch
Control Manifold

Fit pressure
gauge to TPA1 on
Launch Frame
Winch Control
Manifold

Yes —P

4

Operate joystick to
Beam Out

Does
gauge read
less than 145 psi
(1000

4—No

kPa)

Does
gauge read
less than 145 ps
(1000
kPa)

Yes

Winch problem -
replace upper winch.
See maintenance
procedure 6-016

Replace
valve assembly SV14
complete.
See maintenance
procedure 5-104

2-27
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TSUM - 2-008 Build Launch Beam (33) Part 6

All Maintainer

Tasks
CAUTION
Reduce tension in When checking function of
top winch rope by winches by paying out rope allow
Beam drive switching to Top ONLY SUFFICIENT SLACK to
wheels do not turn » Winch on chest demonstrate correct functioning.
pack and pay out DO NOT ALLOW SLACK rope to
some rope become caught on other parts of
NOTE CAUTION the equipment or become
incorrectly positioned on sheave
blocks etc.

In Beam
Drive does beam
move forward and keep
moving

Beam does not
No—>» move - wheels
not turning

Fault cleared -
locked in tension
in top winch

Manually operate
SV4 and operate 4—Yes

on SV4 on Launch Frame
Winch Control Manifold lit in

joystick
Replaf:e Sv4. Does beam
See maintenance Yes move
procedure 5-104
No

v
Fit pressure gauge to
TPAS3 on Launch
Frame Winch Control
Manifold and use
joystick

Electrical fault.
See electrical trouble

shootind chapter 3]

procedure 3-005

If press is less than
3045 psi (21000 kPa), either
counterbalance valve problem
(replace Beam Drive Manifold) or 4—No
excessive leakage in one or both
beam drive motors. See Maint
Procedures 6-009 & 5-033

Fit Pressure
Gauge on GB1 on
Yes—W Beam Drive
Manifold and use

joystick

Does
P = 3045 psi
(21000 kPa)

Does
Press = 368
psi (2500
kPa)

Go to Part 7 1« Mechanical 4—Yes
Problem

No

v

Replace Beam
Drive Manifold. See
maintenance
procedure 6-009

Press less than
D I — 368 psi
(2500 kPa)

April 2003
2-28



April 2003

TM 5-5420-279-24

TSUM - 2-008 Build Launch Beam (33) Part 7

All Maintainer
Tasks

Replace Beam
Drive Manifold block.

Does one

<4—No
roller rotate

See maintenance
procedure 6-009

Yes

v

Open pinch roller ball valve
in Pinch Roller / Stow
Cylinder Manifold
(this removes pinch roller
pressure)

<4—No

Investigate mechanical
seizure of drive roller /
chain drive gearbox

Replace non
functioning hydraulic

motor. See maintenance
procedure 5-033

Set chest pack to Beam

Drive mode then operate

the RH joystick to drive
beam out

Do
both rollers
rotate

Yes

Mechanical
problem with beam.
Refer to -10 Chapter 9
step 33

2-29
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All Maintainer
Tasks

2-30

Top Winch

Part 8

Beam moves
forward, takes up
slack in rope and

stops

4
Fault may be
electrical, pinch
rollers or upper
winch

Conduct
following
checks

Electrical

Electrical Fault.
See electrical trouble
shooting chapier 3|
procedure
3-005

Pinch
Roller

TSUM - 2-008 Build Launch Beam (33) Part 8

For pinch roller
checks: Fit
pressure gauge to
TPA3 on Pinch
Roll / Stow Cyl
Manifold

In Beam Drive
function on chest
pack, operate
joystick to drive
beam out

April 2003
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TM 5-5420-279-24

TSUM - 2-009 Lower Launch Beam onto Far Bank Seat (35) Part 1

Operator
Tasks
Maintainer
Tasks
Go to hydraulic
trouble shooting
[chapfer Zprocedure
2-007
WARNING

CRUSH INJURY. BEFORE CARRYING
OUT TROUBLESHOOTING INVOLVING
SV10, A SUSPENDED OR PART BUILT
BRIDGE MUST BE MADE SAFE EITHER

BY COMPLETING THE BUILD
OPERATIONS IN BACK-UP MODE OR BY
RETRIEVING THE BRIDGE.

CRUSH INJURY. A SUSPENDED BRIDGE
WILL MOVE IF SV10 IS MANUALLY
OPERATED AND THE CHEST PACK
RIGHT-HAND JOYSTICK IS MOVED
FROM THE CENTRAL POSITION
CAUSING ACTIVATION OF OTHER

SOLENOID VALVES.

Launch Beam cannot be

Lowered onto Far Bank

To have reached this
stage of build, the
articulator cylinders
have already been
operated when the
beam angle was set

be lowered in Beam
Angle mode. NOTE
CAUTION

CAUTION

The Launch Beam can be
lowered by stepping to the
Beam Angle function on the
chest pack. In this mode only
small movements of the
joystick are permitted and
care must be taken to ensure
the beam is not forced down

onto the far bank.

Conduct electrical checks on the following solenoids:
PV1b- Launching Frame Winch Control Manifold

SV1- Launching Frame Articulator Manifold

SV9, SV10, SV16 - Launch Frame Pilot Manifold
See Resistance Check in Maint Procedure 5-106

Fault cleared

Ensure MIMIC panel
indications and LED
illumination agree with
energization chart -
SedAppendix Gl
Annex 1 Page 3

Does Launch
Beam lower in Far
Bank Seat

Manually operate SV1
and operate joystick in
Far Bank Seat

Go to Part
2

2-31
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TSUM - 2-009 Lower Launch Beam onto Far Bank Seat (35) Part 2

Replace
solenoid SV1 on
Launch Frame Articulator

Does
Launch Beam
lower in Far Bank

T

Manifold. See
Operator Seat mode maintenance procedure
Tasks 5-106
Maintainer
Tasks
Manually operate SV9
on Launch Frame Pilot

Manifold and move joystick
backward to lower beam

Press gauge to
TPB1 on Launch
Frame Articulator

manifold

Does
Launch Beam
lower in Far Bank
Seat

Replace
Solenoid SV9. See
maintenance
procedure 5-106

See maint
procedure 5-113,
item 2. Replace
290 psi (2000 kPa)

Operate joystick to
lower in Far Bank

Does
press = 290 psi

Seat mode (2000 kPa) pressure reducing valve on
Launch Frame Articulator
manifold
Does
Yes No
Fault cleared ¢ this correct P Go t% Part
fault

April 2003
2-32



April 2003

All Maintainer
Tasks

CAUTION

The Launch Beam can be
lowered by stepping to the
Beam Angle function on the
chest pack. In this mode only
small movements of the
joystick are permitted and
care must be taken to ensure
the beam is not forced down
onto the far bank.

Switch to Beam
Angle and lower
beam with joystick
NOTE CAUTION

A
Disconnect
Articulator
cylinders at both
ends

A

Step to Far Bank Seat
mode and retract and
extend Articulator
cylinders using
joystick

Identify the cylinder
not functioning correctly
and replace faulty cylinder
assembly. See maintenance
procedure 5-048

TM 5-5420-279-24

TSUM - 2-009 Lower Launch Beam onto Far Bank Seat (35) Part 3
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Operator
Tasks

Maintainer
Tasks

2-34

Articulator Stow retract

function does not operate

Launch Beam extended and
supported on far bank
support, Articulator cylinder
disconnected at lower end and
retracted

TSUM - 2-010 Stow Articulator Cylinders (38) Part 1

Conduct electrical checks on
solenoid: SV17b on Articulator
Stow Retract.

See electrical trouble shooting

[chapter 3procedure
3-006

4

Ensure MIMIC panel indication
and LED illumination agrees
for solenoid SV17b on
Launching Frame Pinch Roller
Stowing Manifold

Do both
Stow Cylinders
retract

Yes

Fault cleared

Go to Part 2

April 2003
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TSUM - 2-010 Stow Articulator Cylinders (38) Part 2

Maintainers Tasks

Fit pressure
gauge to TPA1 on

Operate joystick to
Artic Stow

Replace SV17
valve assembly on
Pinch Roll / Stow Cylinder
Manifold. See maintenance
procedure 5-104

pressure rise to
3190 psi (22000

Yes

Replace
both Stow Cylinders.
See maintenance
procedure 5-050

See
maintenance
procedure 5-111, item 5.
Replace flow
divider cartridge

No

Pinch Roller / one stow cylinder
Stow Cylinder retract
manifold
A

Does

Fit pressure gauge to
TPA1 or TPA2 on Pinch
Roll / Stow Cylinder
Manifold corresponding
to non functioning
cylinder

Operate joystick to
Artic Stow

pressure rise to
3190 psi (22000

April 2003

Replace non-functioning

cylinder assembly. See

maintenance procedure
5-050

2-35
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Maintainer Tasks

Fault cleared

Replace
Solenoid SV3. See

maintenance
procedure 5-106

Go to Part 2 [ ¢—Yes

2-36

TSUM - 2-011 A-Frame Raise / Lower (39 / 91) Part 1

A-Frame Raise/

Lower function does

Fit pressure
gauge to TPA3 on
» Launch Frame

not operate

4

Having reached this stage of the build
we have proven the operation of the
Proportional Solenoid Valve PV
on Launching Frame Winch Control
Manifold

4

Conduct electrical checks on
solenoid SV3 on Launch Frame
Articulator Manifold.

See electrical trouble shooting

procedure 3-007

4

Ensure MIMIC panel indication
and LED illumination agree with
energisation chart - see

[Appendixd Annex 1 Page 3

A-Frame Raise/

Yes Lower function

No

v

Manually operate SV3 on the
Launch Frame Articulator
Manifold and move joystick
forward to raise A-Frame

Does
A-Frame Raise
function work

No

v

Fit pressure gauge to TPB3
on Launch Frame Articulator
Manifold

Does
Gauge read 2465 psi
(17000 kPa)

Articulator
Manifold

Operate joystick to
A-Frame Lower

Replace SV3 valve
assembly.
See maintenance
procedure 5-104

Does
gauge read 1450 psi
(10000 kPa)

Refit pressure
gauge to TPB3 on
Launch Frame
Articulator
Manifold

Operate RH
joystick forward to
raise A-Frame

See maintenance
procedure 5-113, item
5. Replace
relief valve

Does
gauge read 2465 psi
(17000 kPa)

Replace both
A-Frame raise
cylinders. See
maintenance

procedure 5-014

Fault cleared

April 2003
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TSUM - 2-011 A-Frame Raise / Lower (39 / 91) Part 2

Maintainer Tasks

Does
one cylinder
operate

Replace non functioning
cylinder. See maintenance [ ¢—Yes
procedure 5-014

No

v

Fit pressure
gauge to TPAS3 on
Articulator
Manifold

Operate joystick to
A Frame raise

More than 1523 psi Less than 145 psi

See maintenance Check for mechanical

10500 kP 1000 kP
procedure 5-113, item 5. ( a) Dat:ez ( a) o| jamming or seizure of
Replace flow grea% i mechanism

divider cartridge

Refer to -10 Chapter 9

April 2003
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TSUM -2-012 Tilt Rollers (56 / 61) Part 1

Using LH Joystick
on chest pack,
operate to raise

Tilt rollers do not
operate correctly

Do both
rollers lift

Go to Part
2

No Does

Yes
one roller
Operator "
Tasks
Maintai )
aintainer Check LED on SV18a on
Tasks ctoning

A-frame Rotate Manifold
is lit in accordance with
energisation chartsee
[Appendix G]Annex 1 Page

3 seBAppendix @ Annex
1 Page 3

v

Ensure MIMIC panel indication
and LED illumination agree
with energisation chart - see
Annex 1 Page 3

non functioning cylinder
assembly. See

maintenance procedure

5-083

A

Fit pressure gauge to
TPB2 on A-Frame rotate
manifold

A

With joystick operated to Raise,
» manually operate SV18a.
Refer to -10 Chapter 7 Para 7.16.1

Operate joystick to Tilt
Raise

Does
gauge read 1885 psi
(13000 kPa)

Does
gauge read 1885 psi
(13000 kPa)

Yes

Replace both cylinder

Replace SV18 on A-frame
Rotate Manifold valve
assembly. See maintenance
procedure 5-104

Replace solenoid coil on
SV18a on A-frame Rotate
Manifold. See maintenance
procedure 5-106

assemblies. See
maintenance procedure
5-083

April 2003
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TSUM -2-012 Tilt Rollers (56 / 61) Part 2

All Maintainer
Tasks

Using