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WARNING

FRH hydraulic fluid may contain Tricresyl Phosphate which, if taken internally, can cause
paralysis. Hydraulic fluid maybe absorbed through the skin. If hydraulic fluid gets on
skin, wash thoroughly with soap and water as soon as possible.

WARNING
Welding produces fumes and gases that are hazardous and can cause injury. Arc rays can
injure eyes and burn skin. Electric shock can kill. Read and understand the manufacturer’s
instructions and local safety regulations. Keep your head out of the fumes. Use enough
ventilation, exhaust at the arc, or both, to keep fumes and gases from your breathing zone
and the general area. Special care should be taken when welding galvanized, plated, or
painted parts to avoid exposure to toxic fumes. Wear correct eye, ear, and body protection.
Do not touch live electrical parts. Wear welders gloves when inserting electrode in holder.
Do not let electrode touch any unprotected part of your body. See American National
Standard Z49.1 “Safety in Welding and Cutting” published by the American Welding

Society; OSHA Safety and Health Standards, 29 CFR 1910. In case of emergency, refer
to FM 21-11 (First Aid for Soldiers) and seek medical aid.

—WARNING
The scissor cylinder is heavy and can easily crush fingers or hands. If it were to fal, it
could cause severe injury or death. Stay out from under the scissor cylinder at all times.

Never have fingers between the cylinder and parts of the bridge. In case of injury, refer to
FM21- 11 (First Aid for Soldiers) and seek medical aid.

WARNING

Do not raise sections off the ground to hook up hydraulic connections. The section could
fall causing serious injury or death. In case of injury, refer to FM 21-11 (First Aid for
Soldiers) and seek medical aid.

WARNING

Keep hands and feet clear of sections when placing in position to pin. The sections are
heavy and can crush your fingers, hand, and feet. In case of injury, refer to FM21-11
(First Aid for Soldiers) and seek medical aid.

-
The cable beam was not bolted when placed in position. It is very heavy and bulky. It

could shift and fall striking fingers, arms and legs. The weight of the cable beam could
sever fingers, or severely cut hands, legs or feet. Have one crewmember hold the cable

beam in position while a second crewmember attaches the components or hardware. In
case of injury, refer to FM 21-11 (First Aid for Soldiers) and seek medical aid.



TM 5-5420-203-14

WARNING
Working with the cables, equalizer plate, scissor cylinder, and attaching hardware provides
the chance of injury by crushing. Personnel maybe injured if a component slips or is

dropped. Keep hands, fingers, arms, and legs clear when possible. In case of injury, refer
to FM 21-11 (First Aid for Soldiers) and seek medical aid.

WARNING
The bridge can crush hands and feet Keep hands and feet clear at all times while bridge is
lifted. In case of injury, refer to FM21-11 (First Aid for Soldiers) and seek medical aid.

WARNING
Due to the noise of the engine, communication between the dismounted crewmember and
the operator will be strained. Ensure that a visible hand signal is used and the meaning of
such hand signal understood. Early operation of the hold down cylinder could result in the
hands or fingers of the crewmember being severely injured or severed. Take all necessary

precautions so as to preclude injury. In case of injury, refer to FM 21-11 (First Aid for
Soldiers) and seek medical aid.

—WARNING

The AVLB and the launcher are extremely heavy. You can be crushed by the weight.
Always wear your helmet when operating the AVLB. If the AVLB begins to turn over, DO
NOT ATTEMPT TO EXIT THE VEHICLE. Remain inside and brace your position with
your hands and feet. Do not have fingers or hands in the vicinity of the turret cover. If the
AVLB tilts to the extent the launcher turns over, immediately kill the engine, abandon the
launcher, and remove injured personnel to a safe distance. In case of injury, refer to FM
21-11 (First Aid for Soldiers) and seek medical aid.

WARNING
If the AVLB tilts to the extent that the launcher turns over, immediately abandon the

launcher and remove injured personnel to a safe distance. In case of injury, refer to FM
21-11 (First Aid for Soldiers) and seek medical aid.

WARNING
Working with a jack is dangerous. The jack could slip and exit the work area with
unbelievable force causing injury or death to personnel. The bridge could sideslip and fall.
All unessential personnel should remain clear of the immediate area where the jacking
occurs. No one should be present under the lifted area of the bridge at any time. Keep

hands, legs, and fingers clear at all times. In case of injury, refer to FM21-11 (First Aid
for Soldiers) and seek medical aid.



TM 5-5420-203-14

WARNING

Cables under a strain may break. The bridge may shift and fall from its supports or a
component may fail causing the release of the towing cable. Any of these can cause injury
or death. Remain clear of the immediate area at all times when the AVLB is being towed.
Never place yourself in a position where a cable could strike you or where the bridge or a
component may hit you.

WARNING

The following recovery technique is extremely dangerous and should only be attempted
when time is not a factor and engineering support is available. The crane could tilt
resulting in the bridge being dropped into the gully, ravine, or stream. This, in turn, could
pull the towing vehicle or the crane to the edge and possibly into the gully, ravine, or
stream. Personnel operating the equipment will be in danger; therefore, ensure the best
operators available are used. CEASE OPERATIONS AT ANY TIME IF THERE IS
IMMINENT DANGER. In case of injury, seek medical aid.

WARNING

The bridge weighs 29,300 pounds. It may shift, slip or slide from the lowbed. When
removing tiedowns from the bridge, do so carefully. Maintain constant eye contact with the
bridge. Have one crew member watch the bridge for evidence of slipping, etc. If bridge
begins to dlip, jump clear and to the opposite direction. Watch when removing chains.
Chains may be under tension and a backlash may occur. Chain binders are under tension.
Take care when releasing. The handle may come back fast, striking you on the arm or face.
Serious injury or death may occur. Know the results of your actions before you do them.

WARNING

Early operation of the holddown cylinder could result in the hands or fingers of the crew
member being severely injured or severed. Take all necessary precautions so as to preclude
injury. In case of injury, immediately take actions to control bleeding (refer to

FM -21-11, First Aid for Soldiers) and seek medical help.

WARNING

Working on, around, or under a suspended bridge is dangerous. Bridges may fall dueto a
failure in the hydraulics or a mechanical break. Never turn your back on a suspended
bridge. Maintain an orderly work area and remain free of tangled cables, chains, etc.
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WARNING

Ensure the bridge is secure and stable on the lowbed prior to disconnecting tongue from
bridge. If not properly seated and in a stable state, bridge could shift rapidly and fall. You
could be crushed. Stay clear of bridge when the tongue is being removed. Inspect for
stability before continuing operation.

WARNING

The lifting components, or the sling could break releasing the bridge. The bridge can crush
you. Remain clear at al times unless performing a required task.

WARNING

The bridge weighs 29,300 pounds When working with the bridge above the ground,
personnel could be injured. The bridge may fall, aline may “part”, or a piece of equipment
could break. Any of these could cause the release of the bridge resulting in severe injury
or death to personnel. Remain clear of the bridge at all times when it is elevated. Never
stand under araised bridge. Always be at least 35 feet away from the bridge unless
performing a required job. In case of injury. refer to FM 21-11 (First Aid for Soldiers) and
seek medicd ad.

WARNING

When performing the following procedures the possibility exists for injury to personnel
from crushing. Remain clear at all times when not performing a required task. Maintain
constant sight of the bridge any time it is suspended above the ground. Select the best
route to escape injury in the event of afailure Keep hands and feet clear at all times. Be
sure of your footing. Watch for oily, dippery surfaces that may cause a fal Refer to FM
21-11 (First Aid for Soldiers) for emergency medical procedures.

WARNING

The boom of the crane will conduct electricity and may strike other obstacles during its
operation. Look up and around the work site and BE SURE that there are no aerial
obstacles or power lines that could come into contact with the boom of the crane, cables,
or the bridge during this operation. In case of shock, seek immediate medical help. Refer
to FM 21-11 (First Aid for Soldiers) for emergency medical procedures.

WARNING

Attaching the lifting brackets, slings, and crane cables will require that riggers will be
working off the ground. The bridge may be slippery due to hydraulic film on the surfaces.
A fall could result in serious injury and death. Move with care when on the bridge. Be
sure of your footing. Hold on to any available cable or parts of the bridge when possible.
Remove al sharp objects from pockets. Refer to FM 21-11 (First Aid for Soldiers) for
emergency medical procedures.
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WARNING
The ramp end lifting bar is heavy and may dlip out of receivers when not in a strain. The bar

could slip and cause serious injury. Stand opposite the open ‘V' of the receivers to remove
the sling. Refer to FM 21-11 (First Aid for Soldiers) for emergency medical procedures.

WARNING
Scissor cylinder may pitch up or down when disconnected. Be prepared for this. Do not
have fingers or hands located where they may be crushed by the cylinder. Also, the scissor

cylinder is heavy and can crush you. Remain clear of the cylinder when it is suspended.
Refer to FM 21-11 (First Aid for Soldiers) for emergency medical procedures.

WARNING
The scissoring cables, equalizer plate, and pin are heavy. They could slip and fall and crush

hands or feet. Remain clear of cables and equalizer plate. In case of injury, refer to FM 21-
11 (First Aid for Soldiers) and seek medical aid.

WARNING
Broken cable strands can cause injury to hands by puncture. Wear gloves when handling
cables. In case of injury, refer to FM 21-11 (First Aid for Soldiers) and seek medical aid.

WARNING

Bridge may shift during connecting procedure. Do not stand on ground, stand on the
bridge deck when launcher is mating to diaphragm.

el(f blank)






TM 5-5420-203-14

C3
HEADQUARTERS
CHANGE DEPARTMENT OF THE ARMY
NO. 3 Washington, D.C., 13 February 2007

OPERATOR'S, UNIT, DIRECT SUPPORT AND GENERAL SUPPORT
TECHNICAL MANUAL
BRIDGE, ARMORED- VEHICLE LAUNCHED:
SCISSORING TYPE CLASS60 & CLASS 70
ALUMINUM, 60 FOOT SPAN;
FOR
M48A5 AND M60 LAUNCHER
(ALL MAKESAND MODELYS)

CLASS 60 (5420-00-522-9599)
CLASS 70 (5420-01-390-3933)

TM 5-5420-203-14, dated 3 June 1991, is changed as follows:

1 Remove old pages and insert new pages as indicated below.
2. New or changed material isindicated by a vertical bar in the margin of the page.

Remove Pages Insert Pages

i andii i

4-3/(4-4 blank) Z,hg? 4-
None

5-1 and 5-2 é glr 5—5 s
None 5-3/(5-4 blank)
B-5/(B-6 blank) [B-5/(B-6 blank
E-1/(E-2 blank) ‘ﬁgez blank;

2028 Sample and 2028 (Sample Back) None

2028 Front and 2028 Back
2028 Front and 2028 Back %8%2 E;gﬂ% %g %8%2 Sﬁ
2028 Front and 2028 Back 2028 Front and 2028 Back

DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.

File this change sheet in front of the publication for reference purposes.

Page 1 of 1



By Order of the Secretary of the Army:

Official: PETER J. SCHOOMAKER
General, United States Army
Chief of Staff

JOYCE E. MORROW
Administrative Assistant to the
Secretary of the Army
0701708

DISTRIBUTION: To be distributed in accordance with the initial distribution number (IDN) 371232
requirements for TM 5-5420-203-14.



TM 5-5420-203-14
C2

CHANGE HEADQUARTERS
NO. 2 DEPARTMENT OF THE ARMY
Washington D.C., 6 June 1997

TECHNICAL MANUAL

OPERATOR’S, UNIT, DIRECT SUPPORT,
AND

GENERAL SUPPORT MAINTENANCE
BRIDGE, ARMORED-VEHICLE LAUNCHED:
SCISSORING TYPE:

CLASS 60 AND CLASS 70
ALUMINUM; 60 FOOT SPAN;

FOR

M48A5 AND M60 LAUNCHER
(ALL MAKES AND MODELS)

MLC 60 NSN 5420-00-522-9599
MLC 70 NSN 5420-01-390-3933
TM 5-5420-203-14, dated 3 June 1991, is changed as follows:
1. Remove old pages and insert new pages as indicated below.
2. New or changed material is indicated by a vertical bar in the margin of the page.

3. Added or revised illustrations are indicated by a pointing hand adjacent to the illustration.

Remove Pages Insert Pages
candd candd
i and i iand ii
1-1 through 1-16 1-1 through 1-19/(1-20 blank)
2-1 through 2-16 2-1 through 2-16
2-31 and 2-32 2-31 and 2-32
2-35 through 2-78 2-35 through 2-115/(2-116 blank)
3-7 through 3-12 3-7 through 3-12
3-57 and 3-58 3-57 and 3-58
3-77 through 3-80
C-1 through C-6 C-1 through C-10
Index-1 through Index-9/(Index 10 blank) Index 1 through Index 10
Front Cover Front Cover

File this change in front of the publication for reference purposes

Approved for public release: Distribution IS unlimited.



By Order of the Secretary of the Army:

DENNIS J. REIMER
- General, United Stares Army
Official: Chief of Staff

JOEL B. HUDSON
Administrative Assistant to the
Secretary of the Army

03591

DISTRIBUTION:

To be distributed in accordance with the initial distribution number (IDN) 371232,
requirements for TM5-5420-203-14.



TM 5-5420-203-14
Cl

CHANGE HEADQUARTERS
No. 1 DEPARTMENT OF THE ARMY
Washington D. C., 5 March 1993

TECHNICAL MANUAL
OPERATOR'S, UNIT, DIRECT SUPPORT,
AND
GENERAL SUPPORT MAINTENANCE
BRIDGE, ARMORED-VEHICLE-LAUNCHED
SCISSORING TYPE: ALUMINUM; 60 FOOT SPAN
FOR
M48A5 AND M60 LAUNCHER
(ALL MAKES AND MODELS)

NSN 5400-00-522-9599

TM5-5420-203-14, dated 3 June 1991 is changed as follows:

1. Remove old pages and insert new pages as indicated below.
2. New or changed material is indicated by a vertical bar in the margin of the page.
3. Added or revised illustrations are indicated by a vertical bar adjacent to the illustration.
Remove Pages Insert Pages
1-13 thru 1-15/(1-16 blank) 1-13 thru 1-16

4. File this change sheet in front of the publication for reference purposes.

By Order of the Secretary of the Army:

GORDON R. SULLIVAN
o General, United States Army
Official: o Chief of Staff
MILTON H. HAMILTON
Administrative Assistant to the

Secretary of the Army
04092

Distribution:
To be distributed in accordance with DA Form 12-37-E (Block 1232) requirements for

TM5-5420-203-14.
DISTRIBUTION STATEMENT C — Distribution authorized to U.S. Government agencies and their contractors for admin-
istrative and operational purposes only. This determination was made on 4 May 89, Other requests for this document
will be referred to: Commander, U.S. Army Tank-Automotive Command, ATTN: AMSTA-MB, Warren, Ml 48397-5000.
DEStTRUCTION NOTICE — Destroy by any method that will prevent disclosure of contents or reconstruction of the docu-
ment.






TM 5-5420-203-14

LIST OF EFFECTIVE PAGES INSERT LATEST CHANGED PAGES. DESTROY SUPERSEDED PAGES.

Note:  The portion of the text affected by the changes is indicated by a
vertical line or an asterisk.

Dates of issue for original and changed pages are:

Original 0 ..o 3 June 1991
Change.... 1 ..coeeeennne, 5 March 1993
Change.... 2 ., 6 June 1997
Change.... 3..ieene. 13 February 2007

TOTAL NUMBER OF PAGES IN THIS PUBLICATION IS 762, CONSISTING OF THE FOLLOWING:

Page *Change Page *Change Page *Change
No. No. No. No. No. No.

Front COVer......cccocvvvviivrinnnn, 2 2-8.2 ADDED.......ccccvvvrirrnnne. 2 2-47

Front Cover Back BLANK ....2 2-8.3 ADDED ......cccovvvvirnnnn 2 2-48
CTPC3..ooeeveeeeee e 3 2-8.4 ADDED........cccceevrirrnnne. 2 2-49

CTP C3Back.......coevvrerreirnnn, 3 2-8.5 ADDED........c.ccovvvrirnnn. 2 2-50
CTPC2..ieveeeveeee e 2 2-8.6 ADDED .......cccceovrvernene. 2 -

CTP C2BacK.....coevvvrierrnnnn, 2 2-8.7 ADDED........c.ccooevrrenn 2 -

CTPCl.iiiiiieeeeee e 1 2-8.8 ADDED .......ccccvevrvrrrnenn. 2 -

CTPClBack.....oooevvierrennnn, 1 2-8.9 ADDED. .......c.cceoevrrennn, 2 -

RSOSSN 0 -8.10 ADDED........c.cc0eeverenne 2 -

I\)I\)I\)I\)I\)I'\)I'\)I'\)I'\)NNNNNNI\JI\JI\JI\)I\JI\JTI\)NI\)NNNI\JI\)NNI\)NI\)NNNI\)I\)NNNN
OOWOOWOOOOOOMWOOOOONNNNINNINIININOODODOOOOOOOUIOCIUTUIUTO101 0101
WNPFRPOOWOONOUITRWNRPOOONOOUIRARWNRPROOONOOIRWNPRPOOONOUOIRWNE

*Zero in this column indicates an original page.



TM 5-5420-226-34

2028 Front
2028 Back
2028 Front
2028 Back
2028 Front
2028 Back

2028 Front

2028 Back
- Authentication Front................. 0
- Authentication Back BLANK...0
- Back Cover Inside............c........ 0
- Back Cover BLANK................. 0

1
Y N NNy R R R R R R R R Y N R N Y S S S N

mm-h-b-b-bwwwwwwwwoooowoooaoaoocluwwwwwwwwwwwwwmwmmoooooooooa

3-25 i, 0 -

326 i 0 A-1
327 v 0 A-2
328 i 0 B-1
3-29 o 0 B-2
330 i 0 B-3
3-81 o 0 B-4
3-32 0 B-5
3-83 0 B-6
3-34 0 C-1
3-35 0 C-2
3-36 e 0 C-3
3-37 0 C-4
3-38 0 C-5

*Zero in this column indicates an original page.



TM 5-5420-203-14

HEADQUARTERS
TECHNICAL MANUAL DEPARTMENT OF THE ARMY
Washington, D.C., 3 June 1991

OPERATOR’S, UNIT, DIRECT SUPPORT
AND
GENERAL SUPPORT MAINTENANCE
BRIDGE, ARMORED VEHICLE LAUNCHED
SCISSORING TYPE CLASS 60 & CLASS 70
ALUMINUM, 60 FOOT SPAN;
FOR
M48A5 AND M60 LAUNCHER
(ALL MAKES AND MODELS)
CLASS 60 (5420-00-522-9599)
CLASS 70 (5420-01-390-3933)

REPORTING ERRORS AND RECOMMENDING IMPROVEMENTS

You can help improve this publication. If you find any mistakes or if you know of a way
to improve the procedures, please let us know. Submit your DA Form 2028
(Recommended Changes to Equipment Technical Publications), through the Internet, on
the Army Electronic Product Support (AEPS) website. The Internet address is
https://aeps.ria.army.mil. The DA Form 2028 is located under the Public Applications
section in the AEPS Public Home Page. Fill out the form and click on SUBMIT. Using
this form on the AEPS will enable us to respond quicker to your comments and better
manage the DA Form 2028 program. You may also mail, fax or e-mail your letter or DA
Form 2028 direct to: AMSTA-LC-LPIT/TECH PUBS, TACOM-RI, 1 Rock Island
Arsenal, Rock Island, IL 61299-7630. The e-mail address is
TACOM-TECH-PUBS@ria.army.mil. The fax number is DSN 793-0726 or Commercial
(309) 782-0726.

DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.

TABLE OF CONTENTS

Page
HOW TO USE THIS MANUAL |, .. i [id]
CHAPTER 1 INTRODUCTION | e e 1-1
Section | General Information .......... .. 1-1
Section 11 Equipment Description And Data . ...t 1-2
Section 111 Principles of Operation . ........ ... i [-19

Change 3



TM 5-5420-203-14

TABLE OF CONTENTS - CONT

CHAPTER 2 OPERATING  INSTRUCTIONS |-ereeeerereeerreeesserseessesssessessssseessesseessesssesssseeenes
Section | Description and Use of Operator's Controls and
F0T0 1= 0] TP PSR OSSSRS 2-1
Section | [ Preventive Maintenance Checks and Services (PMCS) | ...evveeeveeeeeeeeeen, _2-3
Section I Operations Under Usual Conditions.. .........cccoueveeririeienisieenisseneseeeeseseeenenend [ 2-11
| Section 1V Operations Under Unusual CONTitioNS.........ceevreeerrrerieeisereissieisssesseeeseseneend | 2-65
CHAPTER 3 | MAINTENANCE PROCEDURES| ...................................................................
Section | LUubrication INStrUCHIONS ... .. ..\ttt B-1
Section 11 Repair Parts; Speciad Tools; Test, Measurement, and
Diagnostic Equipment (TMDE); and Support Equipment . .................ovtts.
Section 11 Sarvice Upon RECEIPE ...ttt e 3-2
Section 1V Troubleshooting | .......oovii s 3-2
Section V Maintenance ProceduIeS .........o.ovieiiiiii it 3-8
CHAPTER 4 DIRECT SUPPORT AND GENERAL SUPPORT
MAINTENANCE o, 4-1
Section | Repair Parts; Special Tools; Test, Measurement, and
Diagnostic Equipment (TMDE); and Support Equipment .......................
Section 1 Hydraulic Cylinder Maintenance ...............c.oveeeiriiineiniiieaineani. ]
CHAPTER ADMINISTRATIVE STORAGE OR SHIPMENT ...,
APPENDIX A REFERENCES.. ..cvouuvtuueetsrsseessssesseesssssssssssssssss s ssssssssssssssssssssssssssssssssne [A-1
APPENDIX B [ MAINTENANCE ALLOCATION CHART | ooeserevvessmrressessssnsessssssssssssssssons B-1
Section | INEFOTUCHION vrvrvrerrrsereresssesessssesessssssesessssese s s s s b es s s s s s s s s s snsesenans | B-1i
Section I Maintenance Allocation Chart for Armored Vehicle Launched Bridge .......... B-4
Section 1 Tools and Test EQUIPMENt REGUINEMENES......cuevevevrrereriririicicieieiereeseseseseseeans . B-5
APPENDIX G | COMPONENTS OF END ITEM AND BASIC ISSUE ITEMS LIST |..............
Section | g0 (1 T 1 o o ISR C-1
Section 11 ComponentS Of ENG TTEM ..o C-2
Section |11 BaSIC ISSUE [TEMS ...t ene C-1
|APPENDIX D| | EXPENDABLE/DURABLE SUPPLIES AND MATERIALS LIST | ...............
Section | INEFOAUCTTON et D-1i
Section |1 Expendable Supplies and Materials List ......occovviiiiiciiniinicceseec D-1
[APPENDIX H | REPLACEMENT PARTS LIST | .ovvoovovoeeisssssssseeseeeeeeesssssssssssssssssssssssssssssseenee E1
(INDEX | oo Index-

ii Change 2



TM 5-5420-203-14

HOW TO USE THIS MANUAL

The safest, easiest, and best way to care for, operate and maintain the AVLB is to use this manual.
Learning to use this TM is as easy as reading it. Knowing what's in this manual and how to use it will
save you time. Becoming familiar with the work, procedures, and cautions will help you in your job and
reduce your exposure to unnecessary hazards.

WHERE DO YOU START?

Right here if this is the first time you are using this TM. Be sure to completely read this section on how to -
use this manual frost. Due to the many parts and procedures involved with the AVLB, this book may seem
complicated, but it is not. Go to that area within the TM that covers what you are to do and follow the

instructions. Be sure to read and follow the notes, cautions and warnings. They are there for your safety

and well-being. They also protect the equipment from harm. There is a lot of information here that you

need to know.

HOW THIS MANUAL IS ORGANIZED,

This manual is organized into several types of activities. You will be using this manual to do the necessary
work on the AVLB and to find information about its operation and care. Consult the Table of Contents to
find the location of the procedures and information found in this TM.

HOW TO FIND PROCEDURES,

Procedures can be found by looking for them in the Table of Contents. For instance, if you want to find
how to load or unload the AVLB, those procedures will found listed under Operations, Loading and
Unloading the AVLB. Other procedures can be found in the same manner.

HOW TO FIND THE CORRECT PROCEDURE

First, identify by the noun nomenclature what it is you want to work on or what the procedure is you want
to do. Then decide if you are removing or replacing an item, or loading it or unloading it, etc. After you
have decided what you are going to do, and what it is caled, find that in the Table of Contents.

HOW TO USE A PROCEDURE,

The procedure is written in a way that you would normally do a task. The first item you would remove is
listed and then the second and so on. The tools needed (if they are not common tools) are called out and
how to use them is explained. Checks that must be made during the procedure are identified. A final
overall check is called out and explained, where need be. All notes, cautions, and warnings required for
your safety and the safety of the equipment are given where and when needed.

COMMON TOOLS,
Common tools are not called out. Common tools are those tools normally found in the mechanic’'s tool

box. Procedures using common tools would be similar to “Remove the two nuts bolts securing the brace
to the section”.
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HOW TO USE THIS MANUAL - CONT

FORMAT This TM is formatted in a manner so it will be easy for you to use. Each task or area of
procedures are laid out in a form to make it easy to find.

MAINTENANCE INSTRUCTION Maintenance instructions are found in[Chapters 3] and 4
dependent upon the level of maintenance. Specialized instructions/procedures are found within the Chapter
designated to the level which will do that maintenance.

TROUBLESHOOTING All troubleshooting of the various systems and components of the Armored
Vehicle-Launched Bridge (AVLB) are found in Troubleshooting.

INDEX An index listing each major and/or significant heading is listed in the index in alphabetical
order.

WARNING/CAUTIONS . Warnings and Cautions are found where and when needed in this TM.
Warnings indicate that serious injury can result from inattention to procedures and improper use of

equipment. Read, understand, and adhere to all warnings prior to the task. Cautions indicate that a suitable
climate exists for injury and/or damage to the equipment. Read, understand, and adhere to all cautions
prior to performing the task.
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CHAPTER 1

INTRODUCTION

Section I. GENERAL INFORMATION

1-1. SCOPE.

This manual will be used for maintenance of the Armored Vehicle-Launched Bridge (AVLB). This
manual provides information on the receipt, preparation for use, use, maintenance and inspection, repair
and storage of the 60-foot ian, scissoring type, aluminum bridge. Use and special limitations of the

bridge are found in|paragraph 1-6

1-2. MAINTENANCE FORMS AND RECORDS.

Department of the Army forms and procedures used for equipment maintenance will be those prescribed
by DA PAM 738-750, The Army Maintenance Management Systems (TAMMYS).

1-3. REPORTING EQUIPMENT IMPROVEMENT RECOMMENDATIONS (EIR).

If your equipment needs improvements, let us know. Send us an EIR The user is the only one who can
tell us what you do not like about your equipment. Let us know why you do not like the design. Tell us
why a procedure is hard to perform. Put the improvement on an SF 368 (Quality Deficiency Report).
Mail SF 368 to us at: Commander, U.S. Army Tank-automotive and Armament Command, ATTN:
TR-QHB, Warren, MI 48397-5000. We will send you a reply.

1-4. DESTRUCTION OF MATERIEL TO PREVENT ENEMY USE.

Refer to TM 750-244-6, Procedures for Destruction of Tank-Automotive Equipment to Prevent Enemy
Use.

1-5. PREPARATION FOR STORAGE OR SHIPMENT.

Administrative storage or shipment procedures are contained in Chapter 5
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Section II. EQUIPMENT DESCRIPTION AND DATA

1-6. EQUIPMENT CHARACTERISTICS, CAPABILITIES, AND FEATURES.

NOTE

There are two bridge configurations. The MLC 60 supports M48 and M60 family of
vehicles. The MLC 70 supports M1 family of vehicles.

a. Equipment Characteristics. The bridge is transportable and maneuverable. It can be rapidly
deployed to cross small streams, gullies, ravines or enemy placed obstacles. The bridge is a component
of the M48 or M60 launcher, riding atop the vehicle. It is hydraulically operated and slaved from the
M48 or M60 launcher.

( I =~ BRIDGE

BOOM
ASSEMBLY
LAUNCHER
VEHICLE
QUADRANT BRIDGE
Q|
A & 2 LTy
: B8O0OM
: o ABSEMBLY

Q e
o Y “o = s
Y AN ! | - B i

! | CT-;a . L =
C LT - e
. l ' mrr o o S ] ' 1 LAUNCHER
TE e — MECHANISM
_\/“’, *
/ \'\§ = n : OVERHEAD
= TR ‘ CYLINDER
e 1 \\k e T , (
I @ X7 i) LAUNCHER
R N au N VEHICLE
\\9 ‘9) q‘ RS 3/,

FIGURE 1-1. Bridge Mounted
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1-6. EQUIPMENT CHARACTERISTICS, CAPABILITIES, AND FEATURES - CONT

MLC 60

14.5 TONS
(29,300 LBS)

13FT 2IN

MLC 70

14.8 TONS
(30,000 LBS) (USABLESPAN)
\ PREPAREDABUTMENTS
AN
) s - (MLC 60 AVLB)

¢ SUPPORTS 60 CLASS LOADS AT 60 FT SPAN
e SUPPORTS 70 CLASS LOADS AT 50 FT SPAN

(MLC 70 AVLB)
o  SUPPORTS 70 CLASS LOADS AT 60 FT SPAN

(USABLESPAN)
UNPREPAREDABUTMENTS

(MLC 60 AVLB)
o SUPPORTS 60 CLASS LOADS AT 57 FT SPAN
o SUPPORTS 70 CLASS LOADS AT 50 FT SPAN

(MLC 70 AVLB)
o SUPPORTS 70 CLASS LOADS AT 57 FT SPAN

FIGURE 1-2. Bridge Dimensions and Weights.
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1-6. EQUIPMENT CHARACTERISTICS, CAPABILITIES, AND FEATURES - CONT

NOTE

The MLC 70 AVLB will support the M-1 tank with no greater risk than the MLC 60
incurs when supporting a normal capacity of class 60.

b. Equipment Capabilities. The MLC 60 bridge has a clear span of 60 ft; (Se¢ FIG. 1-2) a normal
capacity of Class 50; a caution rating of above 50 MLC; and arisk rating of above 61 MLC. When using
caution or risk crossings, usable span is reduced to 50 foot gap. It can accept crossing by the heavier,
wider M-I tank. Certain precautions must be followed to reduce the chance of a bridge failure with the
M-I tank and will be addressed in the Operating Instructions,|Chapter 2| The typical mobility datais as
follows:

Ground clearance of VENICIe .........cccvceciiiiiiciccccce e 1ft,21/4in.
Overhead clearance reqUIred ..........cccoeveeeieceeieeeececeeee e 13ft, Lin.
L7V L1 o S 13 ft, 2in.
Weight of vehicle and bridge.. .......cooveveieieieeceeeee e 63 tons
Grade-ascending ability.. .....cccocevieieieiccee e 30 %
Vertica obstacle vehicle Will climb ..o, 1ft,6in.
Width of ditch vehicle Will Cross.. ... 8 ft, 6in.
Typica clearance turning radius (aVErage). ........ccocevvevevevesesiese e 44 ft
FOrding depthi.......c.ooeeieceeee s 4 ft
Treadways (WIdth). ..o e 5ft, 2in.

The launcher (with the bridge mounted) can exceed the rate of troop movement. The route chosen must
accommodate the height, width, and weight of the launcher with the bridge mounted. When possible,
routes should be taken to avoid serious obstacles, rough terrain, and heavily wooded areas, These routes
slow the launcher with the bridge down. The launchers have power for cross-country travel and can
make sharp turns. The high center of gravity of the bridge may cause a rocking sensation in the launcher
when traveling over rolling terrain with frequent dips and gullies. If this sensation becomes severe,
reduce the vehicle speed to solve the problem. The launcher with the bridge mounted requires more
fud.

c. Equipment Features. The bridge has an integral role in the movement of troops and/or supplies.
It helps the troops to cross obstacles such as ravines, gullies, creeks, small streams and rivers. It is easily
launched and available on the combination carrier/launcher. It isagirder bridge of aluminum alloy and
may be launched or retrieved from either end. The bridge is capable of sustained use for months.
Extended use or sustained periods of use require frequent inspections to ensure the reliability of the
bridge. The bridge can be launched and retrieved either up or down hills with grades of 15%. The
bridge may be launched on side slopes up to 8% or any combination of up, down, and side slopes, (see
|FIGURE 1-8). On level ground the launcher is not affected by muddy or marshy launching sites as long
as supportive base does exist. When launching on grades with muddy terrain, use care since the bridge
in the raised upright position creates a leveraged extension that can cause the launcher to slide or tilt.
These situations and others will be addressed iff Chapter 2. Other bridges may be brought into use by a
flatbed carrier or a second launcher vehicle. These bridges can then be loaded on launcher vehicles and
can move forward with the troops. The bridge is a highly mobile, easily maintained and rapidly
deployable component of our combined fighting forces.
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1-6. EQUIPMENT CHARACTERISTICS, CAPABILITIES, AND FEATURES - CONT

MAXIMUM UPHILL
GRADE 15%

MAXIMUM SIDE
SLOPE 8%

FIGURE 1-3. Maximum Launching Slopes.
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1-7. LOCATION AND DESCRIPTION OF MAJOR COMPONENTS.

NOTE

The MLC 70 upgraded bridge folds at the center sections only. The flexible hydraulic lines
between ramp sections and center section have been replaced with hard hydraulic piping.

a. AVLB Hydraulic System. The bridge hydraulic system consists of all the components and
mechanics required to extend and retrieve the bridge (see FIGURE 1-4). The lines, cylinders and
connectors each play arole in the operation of the bridge. The bridge needs 3800 pounds per square
inch (PSI) minimum pressure to operate. The hydraulic pump used to generate the pressure isin the
launcher. It is driven by the engine through a power take-off and a manual clutch. The control valve
bank directs the pressure to the cap or rod end of the actuating cylinder. The fluid is supplied to the
bridge by connecting lines and hydraulic cables. These lines and cables are attached to the lines of the
bridge by quick-disconnect connectors. The bridge disconnects itself when launched which reduces the
exposure of the soldier to enemy fire. The bridge uses FRH type hydraulic fluid. A hydraulic filter is
located in the system to remove any impurities that might pollute the system and cause the hydraulics to
fall.

b. AVLB Structural System. The structural system is made up of the sections, braces, supports,
curbing, and connecting hardware (seelFIGURE 1-5). The bridge is made of aluminum with steel rivets
and bolts used to secure the components. The scissoring action of the bridge is aresult of the extension
or retraction of the scissor cylinder. The piston of the scissor cylinder retracts which, in effect, shortens
the length of the actuating arm and cables. This results in the extension of the bridge. The reverse of
this process allows the bridge to fold under the weight of gravity when it is being held in the upright
position. The forces exerted on the scissoring components of the bridge deteriorate the moving
components. Frequent checks must be made to make sure the bridge is sound. These checks are
addressed in Preventive Maintenance Checks and Services (PMCS) il Chapter 2|

NOTE

The following features readily identify the (MLC 70) AVLB. Refer to[Figure 1-5|

o Male and female sections stenciled with 70 enclosed in circle

o Two weight limit signs stenciled with 70 are mounted on far and near rear transverse braces
o Lower pins, securing ramp to center section, replaced by support beam

c. AVLB Major Components. See FIGURE 145 for location of bridge components.| FIGURE 1-5
also shows the bridge in launched position.| Table 1-1 lists the item, quantity, NSN, and item number of
the bridge components, Item numbers listed on|Table 1-1| correspond to items shown in [FIGURE 1-6
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1-7. LOCATION AND DESCRIPTION OF MAJOR COMPONENTS - CONT

TORQUE OVERHEAD
CYLINDER CYLINDER
LOCKING —
CYLINDER E.
ulil =S
— |
EJECTION
CYLINDER OPERATOR HOLDDOWN
CONTROLS CYLINDER
% FLEXIBLE % FLEXIBLE
HOSE FLEXIBLE HOSE
JOINT HYDRAULIC
(MLC&0 ONLY) (MLCS0 ONLY) PIPING
SISSOR CYLINDER
Sy A=A IR e ! MO Do
== A - — T AT I
=== I T iR o ! Ly i I [
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QUICK-DISCONNECT QUICK-DISCONNECT
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% FLEXIBLE JOINT G py exiBLE
HOSE HOSE
(MLCS0 ONLY) (MLCS0 ONLY)
FIGURE 1-4. AVLB Hydraulic System Components.
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1-7. LOCATION AND DESCRIPTION OF MAJOR COMPONENTS - CONT

BRIDGE SEAT

OVERHEAD CYLINDER

TORQUE CYLINDER

FEMALE SECTION
(MLC80)

CENTER SECTION

CURBING RUNS
FULL LENGTH

CENTER HINGE
AND HINGE PIN

PIN REPLACED
BY SUPPORT
BEAM (MLC70)
4PLS

FEMALE SECTION
(MLC70)

STENCIL 70 (MLC70)
4 PLS

FLAG (MLC70) 2 PLS
BOTH NEAR & FAR

RAMP END SECTION
(MLC80)

TIE ROD NUT

1

TIE ROD
HOUSING TIE ROD

HOUSING

FIGURE 1-5. Structural Components.
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Table 1-1. Major Components (MLC 60)

M 5-5420-203-14

ITEM
ITEM QTY NSN NUMBER

Rod, Threaded (Tie) 2 5306-01-136-1186 10
Spacer, TieRod 2 5365-01-011-5038 1
Section, Center (Female) 2 5420-00-542-3115 8
Section, Center (Male) 2 5420-00-542-3116 9
Section, Ramp (Male) 2 5420-00-542-3117 2
Section, Ramp (Female) 2 5420-00-542-3118 !
Brace, Latera 2 5420-00-542-3122 4
Brace, Transverse (Center Section) 4 5420-00-542-3123 7

42 7/8L x 6 7/18 W x 27 7/8H
Brace, Transverse (Ramp Section) 2 5420-00-542-3124 6

42 7/8L x 5 3/8W x 25H
Brace, Transverse (Ramp Section) 2 5420-00-542-3125 5

42 7/8L x 5 3/8W x 22 5/8H
Curb, Ramp (inside) 8 fl 1in. L 4 5420-00-542-3127 22
Curb, End Section, 12 ft 10 1/2in. L 4 5420-00-542-3128 21
Curb, Ramp 8t 6 3/4in. L 4 5420-00-542-3129 23
Curb, Deck 9 ft 11 1/2 in. L (Center Section) 4 5420-00-542-3130 20
Quadrant Assembly | 5420-00-542-3132 18
Plate, Equalizer ! 5420-00-542-3138 17
Strut, Quadrant 2 5420-00-542-3139 19
Cable, Scissoring (Left Lay) ! 5420-00-542-3140 14
Cable, Scissoring (Right Lay) ! 5420-00-542-3141 14
Beam, Cable ! 5420-00-542-3146 15
Plate, Equalizer ! 5420-00-542-3147 24
Beam, Cylinder ! 5420-00-542-3148 12
Digphragm, Launching 2 5420-00-542-3149 3
Support, Cylinder 2 5420-00-542-3151 13
Cylinder, Actuating (Scissoring) ! 5420-00-542-3155 16
Pins (see Hardware, [Table 1-2)

Table 1-2 Connecting Hardware (ML C 60)
I TEM QTY NSN
Pin, Cylinder, Scissoring, 3 /2 in. Dia x 9 in. 1 5420-00-542-3157
Pin, Equalizer Plate, 3in. Diax 6 1/2in. L 2 5420-00-542-3137
Pin, Panel, Connecting W/L ocking Retainer, 3in. Dia. x 9 3/8in. L. 16 5420-00-542-3136
Pin, Panel, Center Locking, W/Handle and L ubrication Fitting, 3 2 5420-00-682-4517
in. Diax 9 7/8in L.
Pin, Hinge, Quadrant W/L ubrication Fitting, 3 in. Diax 15 1/8 2 5420-00-542-3131
in. L

Pin, Locking, Quadrant, 3/4 in. Diax 6 /2 in. L 4 5420-00-542-3133
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1-7. LOCATION AND DESCRIPTION OF MAJOR COMPONENTS - CONT

Table 1-2 Connecting Hardware (ML C 60) - CONT

ITEM NSN

Pin, Locking, Retainer, 1in. Diax 23/8in. L
Pin, Retainer

Retainer, Cable, 14in. L, 2in.W,11/2in. H
Pin, Locking, Retainer, 1 in. Diax 2 3/8in. L

5420-00-542-3134
5420-00-060-7030
5420-00-542-3135
5420-00-542-3134

l\)l\)l\)l\)e
<

LEGEND:

Phoo~NOUAWNER

1-10

. Section, Female, Ramp

Section, Mae, Ramp
Diaphragm, Launching
Brace, Laterd
Transverse Brace, Ramp Section
Transverse Brace, Ramp Section
Transverse Brace, Center Section
Section, Female, Center

Section, Male, Center

. Rod, Tie
. Spacer

FIGURE 1-6. Relationship of Maor Components (MLC60) (Sheet 1 of 2).
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1-7. LOCATION AND DESCRIPTION OF MAJOR COMPONENTS - CONT

LEGEND:

12. Beam, Cylinder

13.  Cylinder, Support

14. Cables

15. Beam, Cable

16. Cylinder, Scissor

17. Plate, Equalizer (Cylinder End)
18. Quadrant Assembly

19.  Strut, Quadrant

20. Curbing (Center Section)

21. Curbing (End Section)

22. Curbing (Ramp Section)

23. Curbing Ramp Section, (Inside)
24. Plate, Equalizer (Cable Beam End)

FIGURE 1-6 Relationship of Major Components (MLC60) (Sheet 2 of 2).
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1-7. LOCATION AND DESCRIPTION OF MAJOR COMPONENTS - CONT

Table 1-3. Major Components (MLC 70)

ITEM
ITEM QTY NSN NUMBER

Rod, Threaded (Tie) 2 5306-01-136-1186 8
Spacer, Tie Rod 2 5365-01-011-5038 9
Brace, Lateral 2 5420-00-542-3122 4
Section, Femae 2 5420-01-419-9478 1
Section, Mde 2 5420-01-420-1684 2
Brace, Forward Transverse 4 5420-01-419-9481 7
Brace, Rear Transverse 2 5420-01-420-1685 6
Brace, Rear Transverse 2 5420-00-542-3125 5

Curb, Ramp (inside) 8ft 1in. L 4 5420-00-542-3127 20
Curb, End 12 ft 10 1/2iin. L 4 5420-00-542-3128 19
Curb, Ramp 8ft 6 3/4in. L 4 5420-00-542-3129 21

Curb, Deck 9 ft 11 /2 in. L (Center) 4 5420-00-542-3130 18
Quadrant Assembly 1 2590-01-431-4438 16

Plate, Equalizer 1 5420-00-542-3138 15
Strut, Quadrant 2 5420-00-542-3139 17
Cable, Scissoring (Left Lay) 1 5420-00-542-3140 12
Cable, Scissoring (Right Lay) 1 5420-00-542-3141 12
Beam, Cable 1 5420-00-542-3146 13
Plate, Equalizer 1 5420-00-542-3147 22
Beam, Cylinder 1 5420-00-542-3148 10
Diaphragm, Launching 2 5420-00-542-3149 3
Support, Cylinder 2 5420-00-542-3151 11
Cylinder, Actuating (Scissoring) 1 5420-00-542-3155 14

Pins (see Hardware, [Table 1-2

Table 1-4 Connecting Hardware (ML C 70)
I TEM QTY NSN
Pin, Cylinder, Scissoring, 3 /2 in. Dia x 9 in. 1 5420-00-542-3157
Pin, Equalizer Plate, 3 in. Diax 6 1/2 in. L 2 5420-00-542-3137
Pin, Pandl, Connecting W/Locking Retainer, 3 in. Dia. x 9 3/8 in. L. 4 5420-00-542-3136
Pin, Panel, Center Locking, W/Handle and Lubrication Fitting, 3 2 5420-00-682-4517
in. Diax 9 7/8in L.
Pin, Hinge, Quadrant W/Lubrication Fitting, 3 in. Dia x 15 1/8 2 5420-00-542-3131
in. L
Pin, Locking, Quadrant, 3/4in. Diax 6 1/2in. L 4 5420-00-542-3133
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1-7. LOCATION AND DESCRIPTION OF MAJOR COMPONENTS - CONT

Table 1-4 Connecting Hardware (MLC 70) - CONT

I TEM

NSN

Pin, Locking, Retainer, 1 in. Diax 2 3/8in. L
Pin, Retainer

Retainer, Cable, 14in.L,2in. W, 11/2in. H
Pin. Locking. Retainer. 1in. Diax 2 3/8in. L

5420-00-542-3134
5420-00-060-7030
5420-00-542-3135

5420-00-542-3134

N|_\NI\J'9|
<

Jyﬂ\- J RS2 Fd femiy AoV 54

LEGEND:

1. Section, Female
Section, Male
Diaphragm, Launching

Brace, Lateral

Transverse Brace, Forward Section
Transverse Brace, Rear Section
Transverse Brace

Rod, Tie

Spacer

©Co~NogTk~ow

FIGURE 1-7. Relationship of Maor Components (MLC 70) (Sheet 1 of 2).
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1-7. LOCATION AND DESCRIPTION OF MAJOR COMPONENTS - CONT

LEGEND:

10. Beam, Cylinder

11. Cylinder, Support

12. Cables

13. Beam, Cable

14.  Cylinder, Scissor

15. Plate, Equalizer (Cylinder End)
16. Quadrant Assembly

17.  Strut, Quadrant

18. Curbing (Center)

19. Curbing (End)

20. Curbing (Ramp)

21. Curbing (Ramp, Inside)

22. Plate, Equalizer (Cable Beam End)

FIGURE 1-7 Relationship of Major Components (MLC 70) (Sheet 2 of 2).
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1-8. EQUIPMENT DATA.

TheOI bridge has limitations. The operations of the bridge should be performed with the following datain
mind.

a. AVLB Equipment Data.

1. MLC 60

Overal length ... .. 63 ft
Overdl width ... 13 ft, 2'in.
Weight of bridgeassembled ... 29,300 Ibs
Weight of individua sections.

Center SECHIONS ... 1830 Ibs

RaMP SECHIONS ... 3825 Ibs
Weight of bridgeand launcher ... 63 tons
Hel gt 12 ft, 9in.
Height of bridge at highest point during launching .......................................... 35 ft
Height of AVLB when mounted on carrier ....................................... 12 ft, 9in.
Maximum load carrying ability (under risk conditions) ................................... (70 tons
Hydraulics ... High pressure system, externdly supplied
Shipping Cubage..............oooiie e 25,800 cubic ft

2. MLC 70

Overal 1eNGHN ..o 63 ft
OVErall WIAHN ..o s 131t, 8in.
Weight of bridge assembled..........coovviiiiiiii i 30,000 lbs
Weight of individua sections.

MEIE SECHIONS ....eeeiiiieeieie et et e e e s e e ne e 5980 Ibs

FEMAlE SECLIONS......eiiiiiie ittt e e sree s 6000 |bs
Weight of bridge and 1auncher ... 63 tons
HEIGNL. <ot 12 ft, 9in.
Height of bridge at highest point during launching ...........ccccoecevee e 35 ft
Height of AVLB when mounted 0N Carrier.. .......cccveveiiiiieeeeciieee e 12 ft, 9in.
Maximum load carrying ability (under risk conditions). ........cccceeveeveevieieeeeeceenenne. TBD
HydrauliCS.... oo High pressure system, externdly supplied
Shipping CUBAOE......cooiiiiiiee e 25,800 cubic ft

There are two configurations of sections.

e MLC 60 supports M48 and M60 family of vehicles,

e MLC 70 supports M1 family of vehicles with no greater risk than the ML C 60 incurs
when supporting a normal capacity of class 60.
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1-8. EQUIPMENT DATA - CONT

b. Load and Use Limitations. The MLC 60 bridge can support up to Class 70 under “risk”

conditions. This means that although the bridge can support a crossing weight of Class 70, it does so
with the risk of failure if care is not taken. FIGURE 1-7 |indicates the highest speed a vehicle should
travel when crossing the bridge and also shows limitations for caution and risk crossings.

e Approach speed is no greater than maximum vehicle crossing speed.

e Three miles per hour (3 MPH) is maximum speed crossing under risk conditions.
e No turning, positioning, or jerking of vehicle allowed on the bridge.

e Align vehicle straight down the center line of bridge prior to crossing.

e No course corrections allowed on bridge. Course corrections create sideways stress that could
structurally damage the bridge and cause afailure.

e No stops allowed on the bridge.
e No more than one vehicle allowed on bridge at one time.

e Calculate Military Load Class (MLC) for each crossing vehicle. Refer to TM 5-312 and FM 5-
36 for instructions on how to calculate or figure MLC.

e All vehicles heavily laden with weapons, equipment, and/or tools shall cross under “risk”
conditions. Accompanying troops on such vehicles shall unload and walk across the bridge, if
mission permits (troops are not under fire).

c. Safety in Use. Structural and curb damage to the bridge has been attributed to speeds at which
tanks are crossing the bridge. Structural damage also has been attributed to stopping, starting, and
course direction adjustments made on the bridge. Any of these actions exert a serious increase of forces
on the bridge. These forces can cause structural failures, warping, twisting, and component breaks.
Bridges which will be used to support MLC 60 thru 68 are to be inspected by an engineer officer and
marked as follows: Inspect bridge panels for structural damage, weld repairs, and center panel hinge
wear. Center panels having hinges with less than 1 7/8 inches of material remaining between the outside
of the hinge pin hole and the outside edge of the hinge must be replaced. Only the four hinges on the
female center panel need to be measured. However, if any of the male hinges appear to be worn more
than the corresponding female hinges, than both the female and male must be measured. Dismantling
the bridge is not required to conduct these measurements. Any bridge panel showing signs of structural
damage is to be repaired or replaced as necessary. Repair by welding is not authorized as it will weaken
the panel. Bridges are to be marked with paint to identify a 50 ft span. Thisis to be done by measuring
25 ft in each direction from the center panel hinges and painting a vertical yellow stripe on both sides of
the bridge at both ends. When the bridge is to be utilized for a crossing of vehicles with a MLC 60 thru
68, the operator must ensure that there is a solid foundation under the panelsto at least the painted stripe
on both sides of the bridge.
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1-8. EQUIPMENT DATA - CONT

NORMAL CROSSING - total vehicle classification under 50 ML C are able to use 60 foot span.
o Minimum over hang with prepared abutments - 18 inches.
o Minimum over hang with unprepared abutments - 36 inches

o Maximum speed of vehicle on bridgeis EIGHT (8) miles per hour.

MINIMUM VEHICLE

OVERHANG UP TO (BUT NOT EXCEEDING) 60 MLC g%:ﬁ xNG
18 INCHES 36 INCHES
..3-.3:‘.\;-... e

s

i NORMAL CROSSING

5 8MPH MAXIMUM
PREPARED VEHICLE UNPREPARED
ABUTMENT UP TO (BUT NOT EXCEEDING) 70 MLC ABUTMENT

- 25t ——F——  25f —

50 FT SPAN

CAUTION CROSSING
8 MPH MAXIMUM

PREPARED UNPREPARED
ABUTMENT ABUTMENT

FIGURE 1-7. Maximum V ehicle Crossing Speeds and Weight Limits for MLC 60.
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1-8. EQUIPMENT DATA - CONT

The following crossing restrictions are for combat vehicles exceeding a 60 ton vehicle weight and must be
enforced for crossing safety and to increase bridge service life:

CAUTION CROSSING - total vehicle classification from 50 to 70 MLC for 50 foot gap
o Maximum speed of vehicle on bridge is EIGHT (8) miles per hour.
o Upper connecting pins (4 each) must be installed
o Approach the bridge at no greater than maximum crossing speed
o Vehicle must be centered on bridge.
o Vehicle operator should restrict steering adjustments to the minimum.
+ No stopping, accelerating, or shifting gears while on the bridge.

o No more than one vehicle on bridge at one time.

WARNING

DO NOT cross the AVLB with a M1 series tank that has the Mine Clearing Blade
installed. Doing so will result in damage to the bridge and could cause death or serious
injury to personnel.

RISK CROSSING - for total vehicle classification over 60 but not exceeding 70 MLC for 60 foot gap
Risk crossings can be made in emergencies when excessive combat |osses would otherwise result.

o Maximum speed of vehicle on bridge is THREE (3) miles per hour (MPH)
o Upper connecting pins (4 each) must be installed.

o Approach the bridge at no greater than maximum crossing speed.

o Vehicles must be centered on bridge.

o Vehicle should properly align down the center line of the bridge so steering adjustments are not
required while on the bridge.

« No stopping, accelerating, or shifting gears while on the bridge.
o No more than one vehicle on bridge at one time.
o Gross weight on the bridge shal not exceed 70 MLC.

e A senior crewman must inspect the bridge for signs of structural failure after each risk crossing
Damaged parts must be replaced or repaired before traffic can resume.
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1-9. SAFETY, CARE AND HANDLING.

Genera safety precautions, care, and handling instructions are included in this paragraph.

a. Safety. Put safety first in all operations. Take care when working with the bridge to avoid
injuries or damage to equipment. Read and follow all safety cautions and warnings. Do not try to
perform an unsafe or questionable act. Follow procedures as written. Do not try to save time. These
procedures were written with your safety in mind. Remove any unneeded material or equipment from the
immediate working area. Keep all equipment in a good, usable condition. Check all lifting devices,
chains, hooks, pins, cables, etc., prior to use. Do not use any equipment if the servicesbility is in doubt.
Replace any bad component. Wipe up all oil and hydraulic spills. Ensure the serviceability by doing the
checks yourself.

b. Care. The bridge is well made and properly engineered. It requires care to make sure it will be
ready for use when needed. Follow the directions in this Technical Manual (TM) to properly lubricate,
inspect, repair, and use the bridge. W ith proper care, the bridge will be a valued asset to your unit,

c. Handling. Handling the bridge safely requires the use of proper procedures and equipment. This
TM covers the use and handling of the bridge. Procedures and equipment required for the safe operation
are called out when and where needed. Perform the procedures as written. Use only the equipment
called out or its equivalent. Never use a lifting device, chain, cable, or hook, whose rated strength is not
known. Maintenance of the handling equipment, launcher, crane, etc., is required to ensure safe
operation.

Section I11. PRINCIPLES OF OPERATION

1-10. DESCRIPTION OF OPERATION.

NOTE

There are two configurations of bridge sections
e MLC 60 supports M48 and M60 family of vehicles
e MLC 70 supports M1 family of vehicles

The operations surrounding the bridge and problems that may occur are found in[Chapter 2| The
different operations of the bridge are listed in the order of frequency they generally occur.

Change 2 1-19/(1-20 blank)
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CHAPTER 2

OPERATING INSTRUCTIONS

Section |. DESCRIPTION AND USE OF OPERATOR’S CONTROLS AND INDICATORS

2-1. CONTROLS AND INDICATORS.

Table 2-1. Use of Controls and Indicators

CONTROL or
KEY INDICATOR FUNCTION
1 OVERHEAD CYLINDER LIFTING UP ON THIS LEVER RETRACTS PIN OF HOLDDOWN CYLINDER
LEVER AND RAISES BRIDGE FROM BRIDGE SEAT. HOLDING DOWN ON THIS
LEVER LOWERS BRIDGE TO BRIDGE SEAT AND EXTENDS HOLDDOWN
CYLINDER PIN LOCKING TIEDOWN CHAINS.
2 TONGUE CYLINDER LIFTING UP ON THIS LEVER LOWERS BRIDGE TO THE GROUND FROM
LEVER VERTICAL POSITION. HOLDING DOWN ON THIS LEVER RAISES BRIDGE
BACK TO VERTICAL POSITION. USED WITH SCISSOR BRIDGE CYLINDER.
3 SCISSOR CYLINDER LIFTING UP ON THIS LEVER EXTENDS (UNFOLDS) BRIDGE DURING
LEVER LAUNCH. HOLDING DOWN ON THIS LEVER RETRACTS (FOLDS) BRIDGE.
USED WITH TONGUE CYLINDER.
4 LOCKING CYLINDER LIFTING UP ON THIS LEVER RETRACTS LOCKING PLUGS. HOLDING
LEVER DOWN EXTENDS LOCKING PLUGS.
5 EJECTION CYLINDER LIFTING UP ON THIS LEVER WHILE LIFTING UP ON LEVER (KEY 4)
LEVER PUSHES BRIDGE AWAY FROM TONGUE. HOLDING DOWN RETRACTS
EXTENDED CYLINDER PINS.

Change 2 2-1
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2-1. CONTROLS AND INDICATORS - CONT

KEY

Table 2-1. Use of Controls and Indicators - CONT

CONTROL or
INDICATOR

FUNCTION

TRANSMISSION SHIFT
LEVER

SELECT THE GEAR RANGE AND NEUTRAL AND PARK TRANSMISSION
POSITIONS.

HYDRAULIC CLUTCH
PUMP LEVER

LIFTING Up ON THIS LEVER ENGAGES HYDRAULIC PUMP. PUSHING
DOWN DISENGAGES HYDRAULIC PUMP.

ACCELERATOR PEDAL

PUSHING DOWN ON THIS PEDAL INCREASES ENGINE RPM. RELEASING
PRESSURE DECREASES ENGINE RPM.

ACCELERATOR LOCKING
LEVER

USED TO LOCK THROTTLE PEDAL AT SET RPM.

10 BRAKE PEDAL PUSHING DOWN ON THIS PEDAL WILL CAUSE VEHICLE TO SLOW OR
STOP. REDUCING PRESSURE WILL REDUCE BRAKING EFFECT ON
VEHICLE.

11 RPM GAUGE INDICATES RPM OF ENGINE.

12

ENGINE GAUGES

INDICATES VARIOUS PRESSURES AND CONDITIONS OF DRIVE TRAIN
AND BRIDGE COMPONENTS

2-2 Change 2
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Section 11. PREVENTIVE MAINTENANCE CHECKS AND SERVICES (PMCYS)

2-2. GENERAL.

a. Introduction. Your Preventive Maintenance Checks and Services (PMCS)| Table 2-7, lists the
inspection and care of your equipment required to keep it in good operating condition. [FIGURE 2-1|
(AVLB 60)| FIGURE 2-2 (AVLB 70), and FIGURE 2-3 (Details) show the layout of each bridge with its
unique terminology used in Table 2-2 and is the walk-around inspection pattern to be used with your
PMCS. Hard use, severe weather, and rough field conditions will result in increased levels of
maintenance and more frequent inspections will be required.

b. PMCS Columnar Entries. The five columns used to direct PMCS are:
(1) Item Number Column. The specific item or items requiring PMCS are identified in this column.

(2) Interval Column. The interval column of your PMCS table tells you when to do a certain check
or service. The service intervals as follows:

Before you operate. Always keep in mind the CAUTIONS and WARNINGS. Perform your “Before”
PMCS.

While you operate. Always keep in mind the CAUTIONS and WARNINGS. Perform your “During”
PMCS.

After you operate. Be sure to perform your “After” PMCS
Weekly. Always perform your “Weekly” PMCS.
Monthly. Always perform your “Monthly” PMCS

(3) Item To Check/Service Column. This column will identity the item by its common name and
direct what action to take.

(4) Procedure Column. This column informs or directs the inspection, service, or check. If your
equipment fails to operate, troubleshoot with proper equipment using troubleshooting procedures in this
TM as your guide. Report any deficiencies using the proper forms. See TM 38-750.

(5) Not Mission Capable if Column. This column gives the criteria for determining mission
capability. Refer tc and 2-2d for classification and definition of leaks and corrosion.

NOTE
Any item or situation in question which may cause an unsafe situation that is not covered
by the PMCS shall be reported to the unit commander before the bridgeisused. The unit

commander will determine the Not Mission Capable (NMC) status for the bridge for those
items or situations not covered by the PMCS ist.

Change 2 2-3
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Table 2-2. Preventive Maintenance Checks and Services (PMCYS)

2-4 Change 2

Interval Location
[tem (B, D, A, Item to Not Mission
No. W, M) Check/Service Procedure Capable if:
! BEFORE | Tie Rod Check for missing, loose, or damaged tie
Assemblies rods, tie rod spacer, tie rod nuts/
washers, and housing. Replace any
missing or damaged parts (tierod isa
non-structural  member).
2 BEFORE | Deck Inspect for missing, cracked, deformed, | One or more deck
Extrusions/ or split decking/curbing. Replace as platesin arow
Curbing necessary (decking and curbing are non- | missng for wheded
structurd  members). vehicles; three or
more in arow for
tracked vehicles.
3 BEFORE | Hydraulic Inspect for any hydraulic fluid leaks Class 11 leak
Fluid Lesks (hydraulic components are non-structural | exists.
members)

g BEFORE | Rivets, ether Inspect for missing, loose, broken heads | One or more CSK
pin-rivet or hot- | and collars (in the case of pin-rivets), vertical rivets
rivet - Button also any evidence of corrosion (white missing or loose in
Head (BH) or dust or powder around the hot rivet the hinge,
Countersunk head). Also check the ground where a connector area, or
(CSK) bridge has been stored for any rivet spliced area in

heads that may have fallen off due to ramp. Two or
corrosion. Report this immediately more BH

through channels. (Rivets/pin-rivets are | horizontal rivets in
considered secondary structural members | top or bottom and
except where they exig in the hinge, any rivet heads that
connector areas, spliced areas, or at had fallen off from
locations along the bottom cord where ether the hinge
they connect cross bracing. Rivetsin connector, or
these areas are considered of primary spliced area of
concern. AVLB.
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Table 2-2. Preventive Maintenance Checks and Services (PMCS) - CONT

Interval L ocation
Item (B, D, A, [tem to Not Mission
No. W, M) Check/Service Procedure Capable if:
5 BEFORE | Attaching Inspect for missing, loose, or broken One or more
hardware, items (include any retainer clips). attaching items
nuts/bolts missing from any
washer used to brace or cross
secure the member that
braces, hold the interconnect the
treadways and two treadways
hydraulic
components
together
6 BEFORE | Top center Check to ensure that these pins are

connector pins | available, but not necessarily installed
(AVLB 60 & (Bridges are designed to be crossed

70) without these pins in place).

7 BEFORE | Top & bottom | Inspect for the presence of pins and Any one pin or
(end to center retainer clips. retainer clip
panels) missing.
connector pins
(AVLB 60)

8 * BEFORE | Center hinges Inspect for completeness and any Any one hinge
(bottom chord) | cracking or damage of the hinge. missing, cracked
with hinge pin (regardless of
& retainer clip length), damaged.

Any missng
hinge
pins/retainer
clips.

?I BEFORE | Main aum. Inspect leading edges of angle flanges for | Any one angle
angles aong any cracks and gouging or nicks. that shows a
both top & crack (regardliess
bottom chords of length) or has

adeep (/4 in. or
greater) gouge or
nick.
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Table 2-2. Preventive Maintenance Checks and Services (PMCS) - CONT

2-6 Change 2

Interval L ocation

Item | (B, D, A, Item to Not Mission

No. W,M) Check/Service Procedure Capableif:

10** BEFORE | Connector area | Inspect for missing, cracked or broken Any missing
aong the connectors/splice bars & spacers. cracked (regardiess
bottom chord of length) or
(connectors for broken items.
AVLB 60
splice bars &
spacers for
AVLB 70)

11%* BEFORE | Press fit pins Inspect for missing, loose, cracked, or Any missing,
aong the top broken press fit pins. cracked (regardiess
chord (AVLB of length) or
70) broken pressfit

pins.

1% * BEFORE | Splice doubler | Inspect for missing, cracked, broken, or | Any missing or
anglesin damaged angles. If the angles in the broken angles.
bottom chord AVLB 60 have the 45° notch along the | Any two angles on

outer leading edge (both sides of each same girder that are

web girder plate), cracks will typically | cracked. Any one

initiate at the notch. angle that has a
crack more than
oneinchin length
or extends through
a rivet hole.

13** | BEFORE | Splice plate Inspect for missing, bent, warped, or Any missing.
along bottom of | tom plates. cracked, or tom
each girder plates.

14** | BEFORE | Mainalum. Inspect for any cracks along the top Any two angle
angle exten- leading edge of the aluminum angle extensions cracked
sions (behind extension. on same girder.
the web of the
splice doubler
angles)
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Table 2-2. Preventive Maintenance Checks and Services (PMCS) - CONT
Interval L ocation
Item | (B, D, A, Item to Not Mission
No. M, W) | Check/Service Procedure Capable if:
15*** | BEFORE | Cross bracing Check to make sure that all angles are Two or more
under the the structural typei.e., thereis acurved angles missing,
treadways of radius of material along the apex of the not of structural
center/end angle. Inspect for any cracks or design, or are
panels (AVLB | separations especially adong the vertica broken due to
60) or bridge members. cracks forming
selections aong the apex or
(AVLB 70) through rivet
holes in the same
cross brace (if
cracks exist in
these members,
the cracks should
be monitored for
propagation), (if
cracks exist and
the pandl leans or
sags, stop
operation and
replace the
panel).
16** BEFORE | Launching Inspect for any cracks, damage, bent or | Missing, cracked,
diaphragm missing item. or bent (if
cracked or bent,
do not launch or
retrieve bridge)
17** | BEFORE | Hose assem- Inspect for cracked or split hoses and Any classll|
blies and quick | any missing hoses or quick-disconnects, | leaks.
disconnects plus attaching hardware. Check to see
that quick disconnects function properly
and no “O” rings (seals) are exposed.
18*** | BEFORE | Hydraulic Inspect for missing, cracked, leaking, Any class I
piping/fittings/ | bent, or damaged items. leaks
connections
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Table 2-2. Preventive Maintenance Checks and Services (PMCS) - CONT

2-8 Change 2

Interval Location

Item (B, D, A, Item to Not Mission

No. W, M) Check/Service Procedure Capableif:

19** | BEFORE | Cylinder beam | Inspect for missing, cracked, or broken | Any missing,
and cable beam | beams and bolts. cracked, or broken
beams and bolts.

20*** | BEFORE | Scissoring Inspect for missing, cracked, bent, or Missing or
cylinder & damaged items. cracked/damaged
cylinder seat cylinder, or any
brackets class 1l leaks.

21*** | BEFORE | Scissoring/ Inspect for any missing items, frayed or | Any missing,
launching broken cables, and cracked, damaged or | frayed, or broken
cables and bent plates/pins. Ensure correct items.
equdizer plates | assembly of cables. Also ensure that
and pins cables are mounted correctly around

quadrant.

22** | BEFORE | quadrant and Inspect for missing, cracked, or broken Any missing,
quadrant struts | items. cracked, or broken

items.

23 BEFORE | Cross pin Inspect for excessive wear of socket and | Cross pin socket is
socket on the pin. Also check for any obstruction that | sufficiently worn
inboard side of | may prevent the mating of the cross pin | (enlarged) to
the ramps (four | to the cross pin socket. prevent a proper
places two at seating. (If there is
each end of a problem with the
bridge) seating, the bridge

should not be
retrieved or
launched.

24*** | BEFORE | Lateral cross Inspect for missing, cracked, bent, or Any missing or
braces (two broken braces. broken brace.
places, one at
each end of
bridge)
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Table 2-2. Preventive Maintenance Checks and Services (PMCS) - CONT
Interval L ocation
[tem (B, D, A, Item to Not Mission
No. W, W) Check/Service Procedure Capableif:
25¢** [ BEFORE | Transverse Inspect for missing, cracked, bent, or Any missing or
braces between | broken braces. broken brace.
center and end
panels (AVLB
60), or between
sections
(AVLB 70)
26** | BEFORE | Webb girder Inspect for any holes or tears, cracking Any holes greater
plate or damage. than approxi-
mately three
inches in
diameter, or tears
of length greater
than six inchesin
the web girder
plate. Any,
cracking thru the
entire length or
height of web
girder plate.
27 DURING | Hydraulic fluid | Check for any leakage of fluid. Any class Il
leaks leaks.
28** | DURING | Noisesuchas | Check bottom main angles, hinges, top | Any, cracked
loud snapping | and bottom connector areas, splicejoint | (regardliess of
or popping areas, and web girder plate for any length) or broken
when vehicles | cracks, or breaks. (Primary structural items. If cracks
are crossing or | members or areas) arefound in any
when bridgeis other areas
being launched (secondary
or retrieved structural
members), note
and monitor.
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Table 2-2. Preventive Maintenance Checks and Services (PMCS) - CONT

2-8.2 Change 2

Interval Location
ltem (B, D, A, Item to Not Mission
No. W, M) | Check/Service Procedure Capableif:
29*** | DURING | With bridge Check for cracked or broken partsinthe | Any cracked or
* positioned over | vicinity of the sag or lean. (Be careful broken primary
the gap, look not to get under the bridge in case it structural members
for any unusual | falls. Use props or or areas. (If cracks
dissemetry, i.e. | crane/forklift/wrecker, if possible, to in secondary
sagging or support the bridge) structural members,
leaning monitor for
propagation. Only
deadline bridge if
following
conditions apply:
see note *** at end
of this table.)
30 DURING | Deck plating/ Check for wear and tear, warping or
curbing bending of these items. Note and
replace or repair as necessary.
31 DURING | Attaching Check for missing or loose items.
hardware (nuts | Replace or tighten as necessary.
and bolts)
32 DURING | Mating the Check to ensure smooth fitting of the
launcher’s pintlesinto the holes on the diaphragm,
tongue pintles | and the cross pins into the cross pin
to the launch- sockets on the inboard ramp ends of the
ing diaphragm | bridge.
and mating of
the launcher’'s
Cross pin into
the sockets
33 DURING | Bridge Check to ensure that the bridge
launching/ functions smoothly and that it fully lays
retrieval out and retracts without any binding at
the hinges or connector areas.
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Table 2-2. Preventive Maintenance Checks and Services (PMCS) - CONT
Interval Location
Item (B, D, A, Item to Not Mission

No. W, M) Check/Service Procedure Capable if:

34 DURING | Transport of During transport check for lateral Any excessive
bridge on (horizontal) motion of the bridge (top motion, e.g., 2-3
launcher (travel | half sliding over bottom half while inches of slide in
mode) bridge rests in its travel lock seats) (this | either direction

motion is most likely to be caused while | (this will cause

traveling cross country). undue stress on
the center hinges)
(f experienced,
tie or clamp
bridge ends
together).

35 DURING | Pivotal markers | Check to ensure that they are free to Both markers
located along rotate and that they remain up-right missing or
longitudinal when the bridge is laid over the gap. damaged beyond
centerline of Keep free of mud, snow, and ice. repair.
the bridge (for | Repair or replace bent or damaged
AVLB 70 only) | markers.

36 DURING | Painted circle Check to see that they are visible and All side markings
(AVLB 70) readable. Replace by repainting, as missing or
painted on necessary. unreadable.
outsides of
bridge panels/
sections

37 DURING | Obstructions Check for accumulation of mud, snow, Any unsafe
on treadway of | or ice. Keep bridge cleared off for safe | condition that
bridge travel. cannot be

immediately
corrected.

38 DURING | Vehicle Vehicles should slow down to a near Any unsafe act
crossing stop when entering the bridge, then that cannot be

move across bridge, one at a time, at
safe, steady speeds, not to exceed 8
MPH. Avoid any “stop braking on
bridge”.

immediately
corrected.
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Table 2-2. Preventive Maintenance Checks and Services (PMCS) - CONT
Interval L ocation
Item | (B, D, A, Item to Not Mission

No. W, M) Check/Service Procedure Capableif:

39 DURING | Complete Check for any binding of parts, namely | Bridge does not
bridge the center hinges when the bridge is fully closeinto its

retrieved (scissored) onto the launcher. travel position on
the launcher, or if
the bridge does not
lock into its folded
travel position.

40 AFTER | Hydraulic Inspect for missing, leaking, bent, or Any class Il leaks.
piping/fittings/ | damaged items.
connections

41 AFTER | Hydraulic fluid | Inspect for any leaks at hoses, piping, Any class |1 leaks.
leaks fittings, quick disconnects, and bridge

cylinder.

42 AFTER | Cross bracing | Check the cross brace angles for correct | Two or more angles
under the type, i.e., American Standard or missing, not of
treadways structural type (having a curved radius structural design, or

of material along the apex of the angle). | are broken. If

Inspect for any cracks or separation cracks exist in these
members, the
cracks, regardless
of length, should be
monitored (if panel
or section leans or
sags, stop operation
and replace panel or
section).

43 AFTER | Deck plating Inspect for any unusual wear, cracking, | Oneor more

or damage. missing for wheeled
vehicles; three or
more missing for
tracked vehicles.

2-8.4 Change 2
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Table 2-2. Preventive Maintenance Checks and Services (PMCS) - CONT

Interval L ocation
Item (B,D, A, Item to Not Mission
No. W. M) Check/Service Procedure Capableif:
44** | AFTER Center and end | Inspect for any unusual sagging, Any cracks or
panels for leaning, or bending. breaks in primary
AVLB 60; structural
Sections for members, e.g.,
AVLB 70 hinges, main
angles, connector
areas, spliced
areas and web
girder plates.
45** | AFTER Complete Inspect for an unusual sagging, leaning, | Same asfor item
bridge or bending. 44 gbove.
46 AFTER Attaching Check for any missing attaching
hardware hardware and rivets. Replace as
necessary. As a field expedient, use
3/4” steel bolts/nut/lock washers to
replace missing or broken rivets/pin-
rivets.
47 | AFTER Piston rod of | Check for excessive fluid leakage along | Fluid loss
the bridge the piston rod. exceeds one pint
scissoring per hour of
cylinder operation.
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Table 2-2. Preventive Maintenance Checks and Services (PMCS) - CONT

49 | MONTHLY

Complete bridge

Inspect for evidence of corrosion along
primary structural members to include
the rivets. Look for white or gray
dusting or powder buildup. Look for
missing rivet heads. If rivet heads are
missing or found laying on the ground
beside a bridge, tap on some more rivet
heads in that area of the bridge to see if

they fall off.

Interval Location
Item (B, D, A, Item to Not Mission
No W, M) Check/Service Procedure Capable if:
48 WEEKLY Complete bridge | Check for any damage or missing parts Any missing/

broken panels or
sections or
cracked primary
structural
members e.g.,
hinges, main
angles, connector
areas, spliced
areas, & web
girder plates.
Any cracks
found in
secondary
structural
members are not
considered a
NMC condition,
but should be
monitored for
any propagation.

Stage III or IV
corrosion
conditions; one
or more rivet
heads or collars
missing in area of
hinge, connector,
or splice joint;
and two or more
rivet heads
missing in a row
along either top

or bottom
chords.

2-8.6 Change 2
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NOTES:. * If theleading edge of the main angle is damaged by a gouge or nick, do not try to smooth
the rough places out by filing the area against the grain of the metal, e.g., filing 90° to the flange of the
angle. Thiswill only cause stress risers which will result in a cracked or broken main angle when placed
under the load of tanks.

** A crack of any length or width which exists in a primary structural member, e.g., hinge,
main angle, connector, splice bar, splice doubler angle, splice plate, web girder plate, quadrant, launching
diaphragm, or the cable and cylinder beams, is considered a serious condition which warrants the
immediate “deadlining” of the end item (bridge) until the item is repaired or replaced. Until then the
bridge should be carried an NMC.

*** Cracks of aless serious nature are those found in secondary members, namely the
angular and plate members of cross-bracing located both underneath the treadways and the transverse and
lateral braces located between the treadways. If small cracks (1-2 inches long) are found in a secondary
member, such as cross bracing, they are considered minor but should be monitored for further
propagation. A bridge with minor cracks in secondary members should only be “deadlined” if any of the
following conditions apply: 1) Cracks propagate through the two adjoining rivets holes in either the top
or bottom of the two vertical angle members of the cross bracing; 2) Cracks propagate eight inches in
either of the two vertical angle members starting from either the top or bottom of the angle; or 3)

Cracks propagate completely through either of the two pieces of angle that make up the cross bracing

Change 2 2-8.7
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CLASS 60 AVLB

(FOR PMCS TABLE)

MALE END PANEL INTER-CONNECTING
HYDRAULIC BRIDGE CYLINDER LINES BRACES/HARDWARE FEMALE END PANEL
FITTINGS, COMPONENTS RUN UNDER, AND HYDRAULIC COMPONENTS
AND BETWEEN THE TREADWAYS /
! GIRDER
LIFT-POINT FOR SECTIO ; /
CENTER PANELS /
CURBING (RUNS FULL LENGTH) SPLICE PLATE
SISSORING CYLINDER (&ngg ‘%C;TTOM
CROSS-BRACING TOP CONNECTOR
(LOCATED UNDER THE TREADWAYS) — TOP CHORD
DECK EXTRUSIONS (PLATES) —————— — BOTTOM CHORD
yA— _//
- L fa w/ TOP CENTER CONNECTOR
QUICK-DISCONNECTS o e — 1
(HOSES LOCATED UNDER AND - e sv'g‘,Tle'" gg‘gs
BETWEEN TREADWAYS) —4 .
[/ — TOP CONNECTOR WA" PIN

FEMALE END PANEL
LAUNCHING DIAPHRAGM

TONGUE PINTLE
PIN HOLE

Y. BOTTOM CONNECTOR W/3" PIN

/L—— CONNECTOR AREA

~ “\\TOP CHORD
BOTTOM CHORD

LIFT-POINT FOR SECTION . ——r

CROSS-PIN SOCKET
'GUIDE FOR CROSS-PIN
ON TONGUE OF LCHR)

RAMP OF
ENO PANEL

TIE-ROD HOUSING

TIE-ROD SPACER

(BAR INSIDE SPACER)
TIE-ROD HOUSING

TIE-ROD ASSEMBLY

WEB GIRDER PLATE
(ATTACHES BOTTOM AND
TOP CHORDS)

MAIN ANGLES
I (BACK TO BACK)
(5" WIDE X 3/8" THICK FLANGE OF ANGLE)
SPLICE JOINT AREA

SPLICE DOUBLER ANGLE (45°NOTCH)
SPLICE PLATE (ALONG BOTTOM OF CHORD)

STEEL PORTION OF RAMP IN END PANEL
RAMP DECK PLATING
TIE-ROD NUT AND WASHER

FIGURE 2-1 Nomenclature of Structural Components (ML C 60)

2-8.8 Change 2
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CLASS 70 AVLB
(FOR PMCS TABLE)
INTER-CONNECTING
MALE SECTION BRACESHARDWARE
AND HYDRAULIC COMPONENTS
FEMALE SECTION
GIRDER
® 1.1 STEEL
AL ONG BOTTOM
CURBING (RUN FULL LENGTH) pthri
CROSS-BRACING PRESS FIT PIN AT
(LOCATION UNDER THE TREADWAYS)® OP CONNECTOR
BOTTOM CHORD
DECK EXTRUSIONS (PLATE) EDOWN ONLY
OP CHORD
TOP CENTER
CONNECTOR PIN
SCISSORING CYLINDER CIACLE "70" MARKING
8S CENTER HINGE
CLABS 70 PV OTAL Wi3® HINGE PIN
TOP CONNECTOR
LAUNCHING DIAPHRAGM PRESS AT PIN
PRIOR CONNECTOR AREA
TONGUE PINTLE LR REPLACED WITH
PIN HOLE \{\ s Cad) /~ CE BARS/SPACER BAR)
= 2 CIRCLE "70" MARKING
CROSS-PIN SOCKET A'ITAGCEIRE%E:OPLTTAD.IE AND
(GUIDE FOR CROSS-PIN P CHORDS)
ON TONGUE OF LCHR)
TIEDOWN ONLY
MAIN ANGLES
BACK TO BACK)
7* WIDE X $/8° THICK
FEMALE SECTION 77 NGE OF ANGLE)
RAMP 4 SPLICE JOINT AREA

4

(SPLICE DOUBLER ANGLES/SPLICE PLATE)

ONE OF 8 OUTBOARD

TIE-ROD HOUSING ONE OF & OUTB

TIE-ROD SPACER FOLDED BRIDGE

BAR INSIDE SPAC
( A E-ROD NUT AND WASHER
TIE-ROD HOUSING
I MALE SECTION
TIE-ROD ASSEMBLY RAMP

QUICK-DISCONNECTS
HYDRAULIC HOSES AND
BES LOCATED UNDER AND
BETWEEN TREADWAYS)

FIGURE 2-2 Nomenclature of Structural Components (MLC 70).
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COUNTERSUNK RIVETS
RIVET HEADS
MAIN ANGLE EXTENSION  INSPECT LEADING EDGE
(OVER STEEL) (BOTH SIDES OF GIRDER)
ALUMINUM
STEEL WEB GIRDER WEB GIRDER
STEEL BOTTOM CHORD ALUMINUM
BOTTOM CHORD
MAIN ANGLE EXTENSION
IN SPLICE AREA
TREADWAY
DECKING
t 7~
A CE o o
VERTICAL ANGLE o| CROSS ANGLES _{o o

/1

HORIZONTAL ANGLES /[o _am

CROSS BRACING UNDER TREADWAY

2-8.10 Change 2

FIGURE 2-3 Details.

VERTICAL ANGLE

ALL ANGLES SHOULD BE

THE STRUCTURAL TYPE
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2-2. GENERAL - CONT

c. Classifications and Definitions of Leaks for Operator/Crew PMCS:

CLASS I: Seepage of fluid (as indicated by wetness or discoloration) not great enough to
form drops.

CLASS II: Leakage of fluid great enough to form drops but not enough to cause drops to
drip from item being checked or inspected.

Equipment operation is allowable with minor leakage (Class | or 11). Consider
the fluid capacity in the system being checked or inspected. When in doubt,
notify your supervisor.

When operating with aClass | or Il leak, continue to check fluid levels as required
in your PMCS.

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

Class I leaks shall be reported to your supervisor or organizational maintenance
d. Classifications and Definitions of Stage I, II, II1, and IV Corrosion.

STAGE | CORROSION: Discoloration or staining. This stage of corrosion appears as a
thinly gray, black, or reddish film on ferrous metas; as a white or gray film on aluminum,
magnesium, zinc, and their alloys; and in varied colors (green, blue-green, brown, or black) on
copper and copper aloys. Thisistheinitial stage of corrosion; it does not extend beyond the
surface of the metal and is easily removable.

STAGE Il CORROSION: Etching. When rust or corrosion is removed, the surface of the
meta is roughened, but no holes in the surface are distinguishable.

STAGE Il CORROSION: PFitting. With this type of corrosion, holes in the surface of the
metal are visible to the naked eye after corrosive coating is removed from the metal.

Material showing signs of Stage 11l Corrosion is generally unacceptable, but may be
upgraded to Stage Il or fully repaired using approved procedures for repair of corroded
material. Refer to MIL-C-11080, Corrosion Resistant Coating.

STAGE IV CORROSION: Scales, pitting, and powdering. Corrosion in this stage has
progressed to the point where fit, wear, function, or life of the part has been affected.
Powdery or scaly conditions accompanied by deep pitting and/or irregular flaking of metal is
encountered in this stage of corrosion.

Material containing Stage IV Corrosion is generally unacceptable, except in the case of

castings or heavy plate. This material is acceptable after corrosion removal and repair if
the function is not affected and surface roughness requirements are met.
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Section 111. OPERATIONS UNDER USUAL CONDITIONS

2-3. ASSEMBLY AND PREPARATION FOR USE OF MLC 60.

The bridge may be received assembled, partially assembled, or in sections. Standby modes are addressed
in[Chapter 5|

In case complete assembly is required (bridge was received disassembled in 8 sections), one method is to
assemble the bridge by sections starting with the near-shore end.  This means joining the near-shore ramp
sections together with the diaphragm, braces, and cylinder beam. Pin the near-shore center sections to
the completed end section, add the center section braces, install the scissor cylinder, and connect the
hydraulics. Then, the far-shore center sections will be pinned to the near-shore center sections at the
hinge. The far-shore center section braces will be installed. The far-shore end section is connected to the
far-shore center sections to complete the bridge. This method of assembly allows the lifting device to
work with small sections of bridge, and will be described in detail in paragraph 2-3c] Refer to[paragraph]
for assembly of a bridge separated at center hinges.

a. Instructions for Using Sling. The sling, multiple leg is made up of two lengths of chain attached
on one end to one master link. On the opposite ends of the two chains are two hooks used to lift the
ramps and center sections of the bridge. Refer to[page 2-12]

WARNING

Deck extrusions may be dippery You could fall. Take care when walking on deck. The
lifting sling could strike you. Maintain eye contact with lifting sling at al times.

(1) Connect the master link (1) of the sling (2) to the lifting device being used.

(2) Insert hook end (3) of sling through the deck extrusions (4) at the lifting brackets (5) located
on ramp section (6) or center section (7). Ensure hook is securely connected.

(3) Repeat steps (1) and (2) for opposite length of chain and hook (3) at second lifting bracket
(5).

WARNING

Keep hands and feet clear of sections when attempting to position. The sections are heavy
and can cause injury to personnel if careis not used.

(4) Using lifting device, lift ramp section (6) or center section (7) and place where needed.

(5) Reduce strain on lifting device, disconnect master link (1) and two hooks (3) from two lifting
brackets (5).
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2-3. ASSEMBLY AND PREPARATION FOR USE OF MLC 60 - CONT

b. Preparation for Assembly. Refer to subparagraph (1) below if complete assembly of the bridge
is required. Refer to subparagraph (2) if assembling a bridge separated at center hinges.

NOTE

The bridge may be assembled from either end. The following procedures are for
assembling the near-shore end first.

(1) Preparation for Complete Assembly

(8 Locate an assembly site large enough for transporting vehicles and the lifting device.
Allow enough room to unload and position the bridge components without additional
shifting. The lifting device should be setup toward the middle of the bridge assembly site
After atransporting vehicle has been unloaded, remove it from the assembly areato give

more room.

(b) Placesix pieces of cribbing (1) on the ground as shown

(c) Place afemale ramp section on the left pair of crib timbers and a male ramp section on the
right pair as shown.

NOTE: SCISSOR CYLINDER LOCATED
NEAR-SHORE END

(1) FEMALE RAMP SECTION
(2) MALE RAMP SECTION

(3) FEMALE CENTER SECTION
(4) MALE CENTER SECTION g

NOTE: FAR-SHORE RAMP CRIBBING SHOWN AFI'E
TWO HALVES SLID AND POSITIONED TOGETHER
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l 2-3. ASSEMBLY AND PREPARATION FOR USE OF MLC 60 - CONT

(2) Preparation for Assembly of Bridge Separated at Center Hinges. Refer td page 2-34]
c. Assembly of the Bridge Separated into Eight Sections.

EQUIPMENT CONDITIONS: Bridge separated into eight sections

TOOLS/EQUIPMENT: General Mechanic’s Tool Box, SC 5180-90-N26
Sledge Hammers (8-10 1b) (two required)
Pry Bars (5-6 ft) (three required)
Wrench, Adjustable, (item 3] Appendix B) (two required)
Lifting Device, 15,000 Ib Minimum Lift Capacity
Sling, Multiple Leg

SUPPLIES: Cribbing, 4 x 4 x 6 ft
PERSONNEL: Ten

NOTE

When possible, assemble the bridge on a hard surface, within a unit compound, on an old
road bed, etc.

(1) Installation of Holder Bracket (Near-Shore and Far-Shore).

(a) Install holder bracket (1) on
diaphragm (2). Align with holes on
either side of top of diaphragm.
Place flat washer (3) on bolt (4) and
install through bracket (1). Install
lock washer (5) and nut (6) on bolt
(4). Tighten nut/boltassembly.
Repeat for remaining bolt (4).

(b) Repeat step (a) for remaining holder
bracket (1) on diaphragm (2).
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c. Assembly of the Bridge Separated into Eight Sections - CONT

(2) Installation of Near Shore Diaphragm.

(a) Using three bolts (1). attach one end of
diaphragm (2) (pintle hole facing toward
ramp end) to clip angle of bridge section
(3). Thread three nuts (4) on bolts (1).
Position nuts (4) midway between holes on
bolts (1). Install three retainers (5) (one
each) in hole in threaded end of each bolt

(1).

(b) Position the clip angle of second ramp
section (6) to align with diaphragm (2).

(c) Using three bolts (1), attach other end of
diaphragm (2) to clip angle of second ramp
section (6). Thread three nuts (4) on bolts
(1). Position nuts (4) midway between
holes on bolts (1). Install three retainers (5)
(one each) in hole in threaded end of each
bolt (1).

(3) Installation of Cylinder Beam.
NOTE

The cylinder beam pivot mount must point
toward the center sections of the bridge.

(a) Position cylinder beam (1) on clip angles
of ramp section (2). Install three bolts (3)
through clip angle and cylinder beam.
Secure one end of cylinder beam by
threading three nuts (4) on three bolts (3).
Position nuts (4) midway between holes on
bolts (3). Install three retainers (5) (one
each) in hole in threaded end of each bolt

(3).

(b) Position the clip angle of second ramp
section (6) to align with the cylinder beam

(1.

(c) Install three bolts (3) through clip angle
and cylinder beam. Thread three nuts (4)
on three bolts (3). Position nuts (4)
midway between holes on bolts (3). Install
three retainers (5) (one each) in holein
threaded end of each bolt (3).
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c. Assembly of the Bridge Separated into Eight Sections - CONT
(4) Installation of Lateral Brace.
NOTE

Be sure previously attached components line up on
same side of clip angles as opposite ramp.

(a) Align the two ramp sections so an equal
separation distance is on each end.

(b) Align the lateral brace (1) with holes on
the bottom flange of the inside girders of
ramp sections (2) and (3). Place four bolts
(4) through holes with heads of bolts to the
top.

(c) Tighten bolts (4).

(5) Installation of Ramp Section Transverse Braces.
NOTE

The pintles of the transverse braces are threaded.
The brace can be installed on either side of the
clip angles. Brace (1) is the shorter of two
transverse braces.

(a) Position first transverse brace (1) so holes
align with clip angles on ramp sections.

(b) Insert four bolts (2) through clip angles
and thread into transverse brace (1),
Tighten four bolts (2).

Position second transverse brace (3) so holes
align with clip angles on ramp sections.
Insert four bolts (2) in transverse brace (3).
Do not tighten. Brace (3) will be secured
after the scissor cylinder has been

installed.
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Assembly of the Bridge Separated into Eight Sections - CONT
(6) Flexible Hydraulic Hose Connections.

(@) Place additional crib timbers about 3 ft in front of and in line with each of the assembled
ramp sections. 2

SCISSOR / 1
(b) Attach one 2 ft 8 in. flexible hydraulic CYLINDER 3
hose (1) to the hydraulic line (2) located at ————— S fm
the hinge end of the assembled ramp : 1 f.:_—:-.—.-.-_-;,jr“-}r""}{“ W "7/&;{__
section. Tighten the flexible hydraulic hose. § ! £=5==51 4 R !
R o OO e o oy e e
(c) Position a female center section on the left 1 it - H aRA -
timbers with about 1 ft distance between W 11t —eT
the ends of the ramp and center sections. : :-EE.:.;;;;_J' =1/9k=rr===ar--
[ S | Ay ]
(d) Attach remaining end of flexible hose (1) |} E=====3! \j f :s i
Pt § DUPHV V.| S AU | VP LAy | N U | .
to hydraulic line (3) located on center L ——————]-- ——&—-—-
section. Tighten the flexible hydraulic QUICK-DISCONNECT 3
hose. COUPLING 2
FLEXIBLE
(7) Pinning Ramp and Center Sections. HOSE (1)

(8 Position center section (1) with connecting points (2) mating with connecting points (3)
of ramp section (4). Install two locking and connecting pins (5) in lower connecting
points. Install two retainers (6) in pin (5). Install second two section locking and
connecting pins (7) in mated upper connecting points (8) and (9). Install two retainers
(10) in pins (7).

(b) Repeat steps (6)(a) thru (d) and step (@) above for second near-shore center section.

PN \\W/BW S
S

(2 PLS)
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c. Assembly of the Bridge Separated into Eight Sections - CONT
(8) Installation of Scissor Cylinder Supports,

(a) Using two threaded bolts (I), secure lower
cylinder support (2) in position between
the two center sections (3) and (4) as shown

(b) The second scissor cylinder support (5)
will be installed after scissor cylinder by
attaching to sections (3) and (4) and
securing with two bolts (6).

(9) Installation of Scissor Cylinder.

WARNING

The scissor cylinder is heavy. Use care when lifting to prevent injury. Stay out from under
the scissor cylinder at all times.

(& Remove protective cup (if used) from threads of rod end (1) of scissor cylinder (2).
Thread clevis (3) on threads of rod end (I).

(b) Lift scissor cylinder (2) using a lifting device and center over lower cylinder support (4).

(c) Lower scissor cylinder (2) on lower cylinder support (4) while working into position for
mating. Slide unbolted transverse brace (see step (5)(c), reference item (3)) from clip

angles
over pin end of scissor cylinder. Pin scissor cylinder (2) to cylinder beam (5) using pin

(6)

and secure with two cotter pins (7).

(5)(c) and secure transverse brace.

(d)
(6) Refer to_paragraph 2-3t(8)(b) and install ypper scissor cylinder support.
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c. Assembly of the Bridge Separated into Eight Sections - CONT
(10) Installation of Center Section Traverse Braces

NOTE

The pintles of the transverse braces are threaded. The brace maybe installed on either side
of the clip angles.

(@) Using four bolts (l), install first center transverse brace (2) to male and female center
sections (3) and (4). Tighten bolts (I).

(b) Using four bolts (5), install second center transverse brace (6) to male and female center
sections (3) and (4). Tighten bolts (5).

(11) Assembly of Far-Shore Center Sections.
(@) Place crib timbers in front of the completed half of the bridge.
(b) Place a male center section on the left timbers and a female center section on the right

timbers. Aline the two center sections with the assembled near-shore half of the bridge.
Allow 1 ft of separation between the assembled half of the bridge and the center sections.
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c. Assembly of the Bridge Separated into Eight Sections - CONT

(12) Installation of Far-Shore Center Sections Flexible Hydraulic Hoses.

WARNING
Do not raise sections off the ground l l| \
to hookup hydraulic connections. L1 i
The section could fall causing serious '
injury or death. 1 {" “"
(@) Install one 10 ft flexible hydraulic hose :a_
(1) through the hose guides (2) located =
on center section (3). Connect the 2
flexible hose as shown. Be sure hose Ann
is tight. ROV R
oo

(b) Connect the other end of the flexible
hydraulic hose (1) to the assembled HOSE GUIDE
near-shore half of the bridge (4). HIDDEN

NOTE: View is from underneath looking up.

() Repeat steps (a) and (b) for other
center section (not shown).

(13) Installation of Locking Pins, Lubricated Center Section, and Quadrant Hinge Pins.

SECTION LOCKING QUADRANT UADRANT
AND CONNECTING PIN HINGE PIN L%CKING PIN
(E,
— RN
0ll] N LUBRICATINW
GROOVES -
/4,(\ — —
N
(= NG =
N AN
\_J X

Use care when pinning sections. Sections are heavy and can cause injury to personnel.

(@) Position the two far-shore center sections next to the assembled near-shore half. Aline the
male and female hinges.
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c. Assembly of the Bridge Separated into Eight Sections - CONT

NOTE

Some side to side and up and down movement maybe required to aline hinge points for

pinning.

(b)

(c)

(d)

(e)

The two center section locking pins have lubrication fittings and are used on the outside
end connectors at the bottom of the hinge joint Install two center section hinge pins (1)
through connecting points (2) (Outside View).

Install two retainers (3) in pins (l). Install top center section pin connector (4) through
connecting points (5). Install retainer(6) in connector (4).

Install two quadrant hinge pins (7) in the inside connectors (8) of center sections (9) and
(10) so that the hole for the quadrant locking pin retraining hole (11) is located toward the
middle area between the two sections (Inside View). For ease of installation of quadrant,

retaining hole (11) must run from the 10:30 to the 4:30 position (45° in reference to the

ground). Retaining hole (11) must be 4 1/2 £+ 1/2 in. from the surface (8) of center
section hinges.

Insert pin connector (12) in connector points (13). Install retainer (14) in connector (12).

A N
INSIDE VIEW \
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c. Assembly of the Bridge Separated into Eight Sections - CONT
(14) Installation of Far-Shore Center Section Transverse Braces.

NOTE

The pintles of the transverse braces are threaded. The brace maybe installed on either side
of the clip angles.

(a) Position first transverse brace (1) so holes aline with clip angles on center sections (2)
and (3).

(b) Insert four bolts (4) through clip angles and thread into transverse brace (I). Tighten four
bolts (4).

(c) Position second transverse brace (5) so holes aline with clip angles on center sections (2)
and (3).

(d) Insert four bolts (6) through clip angles and thread into transverse brace (5). Tighten four
bolts (6).

=
Z 4 // <z
o PRt
[ o7 T2
[NV 4
W, 7
| -7
.'l/;
’\;/
z

F AR-SHORE
‘CENTER SECTION
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c. Assembly of the Bridge Separated into Eight Sections - CONT

(15) Positioning of Far-Shore Ramp Sections.

(@) Place four crib timbersin line with the assembled portion of the bridge to support the far-

shore ramp sections.

(b) Position a male ramp section and a female ramp section on the timbers. Leave about 1 ft

Hseparati on between the ramp sections and the center sections to connect the hydraulic
0Ses.

(16) Installation of Far-Shore Ramp Section Flexible Hydraulic Hoses.

(@)

(b)

(©)

Connect 2 ft 8 in. hydraulic hose
(1) to center section and ramp
section.

Position second ramp section and
adine so an equal distance exists
between both ramp sections,
leaving about 1 ft separation

between ramp section and )
adjoining center section. f ESIEIIIS O =
1 E22coa2! i i
Posionand dlinethetworamp |} CZ=2oZ3tomw foo .odloo- il o Jl

sections so an equal separation
distance is on each ena.

(17) Ingtallation of Far-Shore Diaphragm, Lateral, and Transverse Braces. Refer to[page 2-24|

@

(8)

Using three bolts (32, attach one end of diaphragm (4) (pintle holes facing toward r anp

end) to clip angle of ramp section (1). Thread three nuts (5) on bolésééB). ighten bolt/nut

gs?en}t:))’l )| es. Place three retainers (6) In outside holes located on threaded end of three
olts (3).

Position the clip angle of second ramp section (2) to aline with the diaphragm (4).
Using three bolts (7), attach other end of diaphragm (4) to clip angle of second ramp
section (22. Thread three nuts (8) on bolts (7). Tighten bolt/nut assemblies. Place three
retainers (9) in holes located on threaded end of three bolts (7).

Aline the |ateral brace (10) with holes on the bottom flange of the inside girders of ramp
sections (1) and (2). Place four bolts (11 ) through holes with heads to the top as shown.

Tighten bolts (11).

NOTE

The pintles of the transverse braces are threaded. The brace maybe installed on either side
of the clip angles.

(f") Position first transverse brace (12) so holes aline with clip angles on ramp sections (1)

aid (2).
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c. Assembly of the Bridge Separated into Eight Sections - CONT

3 /// \\'
NN

(9) Insert four bolts (13)through clip angles and thread into transverse brace (12). Tighten
four bolts (13).

(h) Poscilti (on; second transverse brace (14) wholes aline with clip angles on ramp sections(l)
and (2).

() Inter second four bolts (13) through clip angles and thread into transverse brace (14).
Tighten four bolts (13).
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c. Assembly of the Bridge Separated into Eight Sections - CONT

(18) Installation of Far-Shore Hydraulic Hoses.

(@ Thread 2ft 8in. flexible hydraulic

(b)

(d)

hose (12 to hydraulic connection
point (2) on far-shore center
section (3).

Thread other end of hose (1) to
connecting point (4) on far-shore
ramp section (5). Ensure hose
connections are tight.

Thread second 2 ft 8 in. flexible
hydraulic hose (6) to hydraulic
connection point (7) on second
far-shore center section (8).

Thread other end of hose (6) to
connecting point (9) on other far-
shore ramp section (10). Ensure
hose connections are tight..

FLEXIBLE HYDRAULIC
HOSE 3 FT 4 INLONG

HYDRAULIC
PIPING

FLEXIBLE HYDRAULIC
HOSE 2 FT 8 IN (1)'1

FLEXIBLE HYDRAULIC 3 2 4
HOSE 10 FT O IN LONG l k

e o Y A
i ) R B 1 2
-.._'T_-,g\_)l__-____-_.‘.;:._;l! ..Z:....__

DISCONNECT
* COUPLINGS

FLEXIBLE HYDRAULIC
HOSE 10 FT O IN LONG

(19) Pinning Far-Shore Ramp and Center Sections.

(@)

Using alifting device and dling,
position the assembled far-shore
ramp sections so the top four end
connectors (1) can be pinned.

Insert one locki n% pin (2)
through each of the four end
connectors of the assembled far-
shore center and ramp sections
as shown. It may be necessary to
lightly tap the locking pins in
with a hammer.

Remove cribbing (3) from under
ramp sections.

lower the assembled and
attached ramp sections to a point
which alows the lower four end
connectors (4) to be pinned.

Insert one locking pin (5)
through each of the four lower
end connectors as shown. It may
be necessary to lightly tap the
locking pinsin with a hammer.
Insert four retainers (6) in pins
(2) and (5).

(g
NN

e
A3

e Ss ' : 1d I'/\\A s SN ~
h Q e’ \ ’
Y X N LD oA
,.15(‘ N \ ..d
PN 2 BN 2P

FAR-SHORE
CENTER SECTION

H
13 €« /
o0
f':"'"\‘z‘
Y

o ~3
i}nj‘%\ NEAR-SHORE
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c. Assembly of the Bridge Separated into Eight Sections - CONT
(20) Installation of Cable Beam.

(@) Slide cable beam (1) on seats (2) and (3) located on the inside girders of far-shore center
sections (4) and (5).

(b) Place one bolt (6) in each side to stop cable beam from diding. Do not secure cable beam
at thistime.

/’/// SN
DL A
NSS4

(21) Installation of Quadrant.

NOTE

Ensure quadrant retaining holes are 4 1/2* 1/2 in. from the surface of center section
inges.

(@) Us ng alifting device and sling, position the quadrant (1) facing the near-shore end of the
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c. Assembly of the Bridge Separated into Eight Sections - CONT

(b) PI%C? ?:[)he quadrant (1) in position so that it rests on the installed quadrant hinge pins (2)
an

(c) Close the two coupling hinges (4) and (5). Insert one quadrant hinge pin (6) through each
hinge from the center of the bridge outward. Install pin retainer (7) through quadrant

hinge pin.

(d) Insert asecond quadrant Iockmg p|n 8) from the rear, passing through the center pin (2)
and &l;t between the hinges (4) and (5). Install second retainer (9) in quadrant locking
pin

() Repeat steps(c) and (d) for opposite side.

(f) Install athird quadrant locking pin 810) through the two angular plates éll) passing over
installed pin (8 CB Install retainer (12) in pin (10). Repeat for opposite side

10
(2 PLS)

O\ i
I it M/

<——-3

(NOT SHOWN)
(22) Quadrant Struts and Securing Hardware.

(@ I(njqall first of two quadrant struts (1) into strut mount (2) located at the top of quadrant
3).

(b) Position pin retainer of cable
retainer to not get in the way of
bolt (4).

(c) Insert bolt (48 through hole in
strut mount (2), through dot in
strut (1), and extend out through
bottom of strut mount.

(d) Thread nut (5) on bolt (4) until
snug. Place locking retainer pin
I@ through hole in bolt (4).
nsure retainer is securein bolt.
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c. Assembly of the Bridge Separated into Eight Sections - CONT
(e) Repeat steps (@) thru (d) for second quadrant strut(l).
(23) Attaching Quadrant Struts to Cable Beam.

WARNING

The cable beam was not bolted when placed in position. It is very heavy and bulky. It could
shift and fall causing injury to personnel. Have one crew member hold the cable beam in
position while a second crew member attaches the components or hardware.

(@ Remove two bolts (previoudly installed in step (20)(b)) used to hold cable beam in place.
Insert two quadrant struts (1) in cable beam (2). Insert two bolts (3) through cable beam
(2) and struts (1).

(b) Thread two nuts (4) on two bolts (3) until snug. Place two locking retainer pins (5)
through holes in two bolts (3). Ensure retainers are secure.

(c) Using six bolts (6), secure cable beam (2) to the seats provided on the inside girder of the
far-shore center sections.

(d) Thread six nuts (7) on six bolts (6) until snug. Place six bolt retainers (8) through holes
in six bolts (6). Ensure retainers are secure.
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c. Assembly of the Bridge Separated into Eight Sections - CONT

(24) Ramp Sections Flexible Hydraulic Hose Connections and Brackets.

NOTE

The two hoses mounted on the diaphragm of the near-shore end must cross. Hoses for the
far-shore do not cross.

@

Install one 3ft 4 in. flexible
hydraulic hose (1) to the fitting
|ocated on the near-shore female
ramp section (2).

Remove the quick-release plug
end (3) from pipe nipple (4).

Insert the C‘UI ick-release plug end

3) of the flexible hydraulic hose
(1) through the opposite quick-
disconnect bracket (5 % located on
the diaphragm (6). Thread quick-
release plug end (3) on pipe ni
(4). Place protective dust cap (
holder (8).

)(

11

(d) Repeat steps (a) thru (c) for remaining hoses.

(25) Scissor Cylinder Flexible Hydraulic Connections.

)

Connect oneend of 4t 6in.
flexible hydraulic hose (1) to
fitting (2) located on near-shore
male ramp section (3).

Connect other end to cap end
(end connected to beam
cylinder) fitting (4) located on
scissor cylinder (5).

Connect one end of second 4 ft
6in. flexible hydraullc hose

(6) to f|tt|n? 7) located on
near-shore female ramp section

(8).

Connect other end to the
scissor cylinder at the rod end

fitting 19 . Ensure all

hydraulics are secure.

NPT
A\

Ry &
AP /e g

|

e O N TRIAIERENERE

* (HIDDEN UNDER DECKING)

NEAR-SHORE FEMALE
RAMP SECTION

CAP_END /
- ~

8

"6 7 \

LU Nt

NEAR-SHORE MALE
RAMP SECTION
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c. Assembly of the Bridge Separated into Eight Sections - CONT

2-30

(26) Hydraulic Quick-Release Connectors.

WARNING

FRH hydraulic fluid may contain Tricresyl Phosphate which, if taken internally, can cause
paralysis. Hydraulic fluid may be absorbed through the skin. If hydraulic fluid gets on skin,
thoroughly wash with soap and water as soon as possible.

@

Pull alauncher forward to ~ JUNLOCK
connect the hydraulic lines ‘
between the launcher and the
3ft4in. flexible hydraulic
quick-disconnect lines.

Connect the hydraulic
connection by guiding the
male connector ﬂ[ ) tothe

socket (2). Pull forward on
the locking handl% 83) on top
Insert

of the tongue ﬁ
the coupling plug (5) into the
quick-release coupli ng socket
(6). Push locking handle
back, locking the connector.
A visual inspection of the
quick-release coupling plugs
will ensure the plugs are
engaged.

(27) Scissor Cylinder Manua Hydraulic Bleed Valves.

(@)

If one or both of the quick-
release couplings cannot be

engaged, then the scissor

cyﬁnder must be bled. There %E m
aremanua hand bleedin

valveés (12 ())r} eacﬂ end of the W g ‘ l %\
cylinder or this purpose. y
The valves (1) are |eft open just M y\ ( ;%T\'\1 )
long enough to relieve the N,

- AT AL/
Refer to| Table 2-1. Engage the 77 — W
launcher hydraulics by pulling / /m

upon the hydraulic clutch /

pump lever #7. Lift upon the

scissor cylinder lever #3 to
extend the cylinder rod.
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c. Assembly of the Bridge Separated into Eight Sections - CONT
(c) Cease launcher operation. Leave hydraulic connections attached

(28) Equalizer Plate, Scissoring Cables, and Attaching Hardware.

WARNING

Working with the cables, equalizer plate, scissor cylinder, and attaching hardware provides the chance of
injury by crushing. Personnel may be injured if a component dips or is dropped. Keep fingers, hands,
arms, and legs clear when possible.

CAUTION

It is critica that attention be paid to the rotation of the cable strands. (see Details A and B). Ensure the
cables are connected as shown. Failureto do so can result in the cablesriding up on the grooved rims of the
cablelays of the quadrant damaging the quadrant and possibly dropping the bridge.

(RIGHT SIDE CABLE)

«"

L~

CABLE ROTATION
COUNTER
CLOCKWIBE

(LEFT SIDE
CABLE)

@v

CABLE ROTATION
CLOCKWISE

DETAIL A

DETAIL B

(a) Mate assembled equalizer plate (2) to the rod end of scissor cylinder (10). Pin in position with equalizer
plate pin (11).

(b) Insert right scissoring cable (1) (note strand rotations) between the separated plates of equalizer plate
(2). Secure in position by placing socket bolt (3) through the top half of the equalizer plate, through the
eyelet of scissoring cable (1) and out through the base of the plate (2).
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c. Assembly of the Bridge Separated into Eight Sections - CONT

(c) Thread nut (4) on bolt (3) until snug.

(d) Secure bolt/nut in equalizer plate (2) with cotter pin (5) inserted through hole in bolt (3).

(e) Insert left scissoring cable (6) (note strand rotations) between the separated plates of equalizer plate
(2). Securein position by placing socket bolt (7) through the top half of the equalizer plate, through the
eyelet of scissoring cable (6) and out through the base of the plate (2).

(f) Thread nut (8) on bolt (7) until snug.

(9) Secure bolt/nut in equalizer plate (2) with cotter pin (9) inserted through hole in bolt (7).

(h) Secure pm (11) using retaining pin (12).

WARNING

Broken cable strands can cause injury. Wear protective gloves when handling cables.

(29) Installation of Cable Retainer.

(a) Lay scissoring cables (1) in grooves (2)
of quadrant (3). Ensure cable strands
twist as previoudy instructed.

(b) Position cable retainer (4) between
slots (5) located on top of quadrant (3).

(c) Insertlocking retainer pins(6) pinning
cable retainer (4) in position.

(d) Insert oneretainer (7) in each locking
retainer pin (6) as shown. Retainers
(7) are placed through both ends of
retainer pins (6). Flare ends of retainer,
if necessary, to reduce the chance of
loss.

(€) Insert two pin retainers (8)
in opposite ends of two
locking retainer pins (6) if
previously removed.
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c. Assembly of the Bridge Separated into Eight Sections - CONT

(30) Cables, Cable Beam, and Hardware Connections.

(@ Aline equalizer plate l? with center hole of cable beam (2). Insert pin (3) through
equalizer plate and cable beam with handle to top as shown. Insert cotter key (4) through
pin (3). Place equalizer plate (1) between flanges of scissoring cable connectors (5).
Aline the holes in both.

(b) Ir|15tal I( BNO quadrant cable retaining pins (6) through scissoring cables (5) and equalizer
plate (I).

(c) Install two cotter keys (7) through retaining pins (6) securing assembly. Flare ends of
cotter keys (7) to reduce the chance of loss.

(31) Tie Rods, Nuts, Washers, and Ramp Spacers.

(@ Install oneflat washer (2) and one nut (1) on end of threaded rod (3). Slide threaded rod
(3) through either end of tie rod housings (4) or (5).

(b) Install ramp spacer (6) before

installing end of threaded rod (3) 12 Y
through center area of housing as / 2
shown. 2 /{Z

(c) Install second flat washer (2) and
nut (1) on exposed end of
threaded rod (3).

Tighten two nuts (1).

NOTE
Prior to exercising bridge, check FRH \; ‘
fluid levels in launcher. 1
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d. Assembly of Bridge Separated at Center Hinges. These procedures address connecting
two separated halves of the bridge (far-shore and near-shore), including the hydraulics, quadrant cables,

and connecting hardware. Refer tol paragraph 2-3a and 2-3b, Preparation for Assembly, before beginning
assembly.
This Task Covers: Assembly of Two Bridge Halves and Hydraulics
Assembly of Bridge Scissoring Components, Cables, and
Beams
EQUIPMENT CONDITIONS: Bridge Separated at Center Hinges
TOOLSEQUIPMENT: General Mechanics Tool Box SC 5180-90-N26
Sledge Hammers (8-10 Ib) (two required)
Lifting Device (15,000 |bs capacity)
Sling, Multiple Leg
SUPPLIES: Four 6 x 6 in. x 12 ft timbers.
PERSONNEL: Four

1) Installation of Far-Shore Center Section Flexible Hydraulic Hoses. Refer to] paragraphl
[2-3c( 128 steps () thru (c).

(2) Installation of Locking Pins, Lubricated Center Section, and Quadrant Hinge Pins.

(a) Using lifting device, position the two center sections next to the assembled half. Aline the
male and female hinges.

(b) Refer to[paragraph 2-3c(13) steps (b) thru (e).
(3) Installation of Cable Beam. Refer toparagraph 2-3¢(20).
(4) Instalation of Quadrant. Refer to[paragraph 2-3¢(21).
(5) Quadrant Struts and Securing Hardware. Refer to[ paragraph 2-35(22).
(6) Attaching Quadrant Struts to Cable Beam. Refer to[paragraph 2-35(23).
(7) Hydraulic Quick-Release Connectors. Refer to paragraph 2-3c(26).
(
(

8) Scissor Cylinder Manual Hydraulic Bleed Valves, Refer to[paragraph 2-36(27).

9) Cables, Cable Beam, and Hardware Connections. Refer td paragraph 2-3£(30).
0) Instalation of Cable Retainer. Refer to paragraph 2-3c(29).

(11) Equalizer Plate, Scissoring Cables, and Attaching Hardware.
(a) Refer to[paragraph 2-3¢(28) steps (b) thru (g).
(b) Refer to[paragraph 2-3c(28) steps (a) and (h).
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2-4. DISASSEMBLY OF MLC 60. Disassembly of the MLC 60 will be done in the reverse order of
assembly. |(Paragraph 2-3).

2-5. ASSEMBLY AND PREPARATION FOR USE OF MLC 70.

The bridge may be received assembled, partially assembled, or in sections. Standby modes are

addressed i

In case complete assembly is required (bridge was received disassembled in 4 sections), one method is
to assemble the bridge by sections starting with the near-shore end. This means joining the near-shore
male and femal e sections together by installing the diaphragm, braces, cylinder beam, cylinder supports,
and the scissor cylinder and by connecting the hydraulics. Join the far-shore male and female sections
together by installing a diaphragm, braces, and cable beam and by connecting the hydraulics. Refer to

[paragraph 2-5|c, (18) for assembling the two bridge halves together.

a. Instructions for Using Sling. The sling, multiple leg, is made up of two lengths of chain
attached on one end to one master link. On the opposite ends of the two chains are two hooks used to

lift the male and female sections of the bridge. Refer to[page 2-36]

WARNING

Deck extrusions may be dlippery. You could fall. Take care when walking on deck.
The lifting sling could strike you. Maintain eye contact with lifting sling at all times.

(1) Connect the master link (1) of the dling (2) to the lifting device being used.

(2) Insert hook end (3) of dling through lifting eye (4) located on bridge section (5). Ensure
hook is securely connected.

(3) Repeat step (2) for second lifting eye (4).

(4) When moving operation is complete, reduce pressure on sling by lowering lifting device,
disconnect master link (1) and two hooks (3) from two lifting eyes (4).
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2-5. ASSEMBLY AND PREPARATION FOR USE OF MLC 70 - CONT

b. Preparation for Assembly.

NOTE

The bridge may be assembled from either end. The following procedures are for assembling the
near-shore end first.

(1) Preparation for Assembly.

(8 Locate an assembly site large enough for transporting vehicles and the lifting device.
Allow enough room to unload and position the bridge components without additional
shifting. The lifting device should be set up toward the middle of the bridge assembly
site. After atransporting vehicle has been unloaded, remove it from the assembly area

to give more room

(b) Place six pieces of cribbing (1) on the ground as shown.

(c) Place afemale bridge section on the left set of crib timbers and a male section on the
right set as shown.

NOTE: SISSOR CYLINDER LOCATED
NEAR-SHORE END

(1) FEMALE SECTION

(2) MALE SECTION

NOTE: FAR-SHORE SECTION CRIBBING SHOWN AFTER ”GI}(N
TWO HALVES SLID AND POSITIONED TOGETHER °’~4(
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I 2-5. ASSEMBLY AND PREPARATION FOR USE OF MLC 70 - CONT

c. Assembly of the MLC 70 Bridge.
EQUIPMENT CONDITIONS : Bridge separated into four sections.

TOOLSEQUIPMENT: General Mechanic’s tool Box, SC 5180-90-N26
Sledge Hammer (8-10 Ib)
Pry Bars (5-6 A) (three required)
Wrench, Adjustable, (Item 3,[Appendix B)) (two required)
Lifting Device, 15,000 Ib Minimum Lift Capability
Sling, Two leg (NSN TBD)

SUPPLIES: Cribbing, 4x4x6 ft
PERSONNEL.: Ten

NOTE

When possible, assemble the bridge on a hard surface, within a unit compound, on an old
road bed, etc.

(1) Installation of Holder Bracket (Near-Shore and Far-Shore)

(@ Install holder bracket (1) on diaphragm
(2). Align with holes on either side of top
of diaphragm. Place flat washer (3) on
bolt (4) and install through bracket (1).
Install lock washer (5) and nut (6) on bolt
(4). Tighten nut/bolt assembly. Repeat
for remaining bolt (4).

(b) Repeat step (a) for remaining holder
bracket (1) on opposite diaphragm (2).
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c. Assembly of the MLC 70 Bridge - CONT
(1) Installation of Near Shore Diaphragm
(& Align the two bridge sections so an equal separation distance is on each end.
(b) Using three bolts (1) attach one end of diaphragm (2) (pintle hole facing toward ramp
end) to clip angle of bridge section (3). Thread three nuts (4) on bolts (1). Position

nuts (4) midway between holes on bolts (1). Install three retainers (5) (one each) in
each bolt (1).

(c) Position the clip angle of second bridge section (6) to align with diaphragm (2)

(d) Using three bolts (1), attach other end of diaphragm (2) to clip angle of second bridge
section (6). Thread three nuts (4) on bolts (1). Position nuts (4) midway between holes
on bolts (1). Install three retainers (5) (one each) in each bolt (1).

(3) Instalation of Near Shore Forward Transverse Brace
NOTE
When installing transverse brace make sure groves in the brace are at the bottom.
(a) Using four bolts (7), install forward transverse brace (8) to female and male bridge
sections (3) and (6).

(b) Tighten bolts (7)
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c. Assembly of the MLC 70 Bridge - CONT

(4) Instalation of Near Shore Latera
Brace.

NOTE

Be sure previously attached components
line up on same side of clip angles as
opposite section.

(@ Align the latera brace (1) with
holes on the bottom flange of the
inside girders of bridge sections
(2) and (3). Place four bolts (4)
through holes with heads of bolts
to the top.

(b) Tighten bolts (4).

NOTE

The pintles of the transverse braces are
threaded.. Transverse brace must be
oriented so flag assembly bolt holes are
located as shown in inset.

(5) Installation of Near Shore Rear
Transverse Brace.

(8 Position the rear transverse brace
(5) so holes align with clip angles
on sections.

(b) Insert four bolts (6) through clip
angles and thread into transverse
brace (5).

(c) Tighten four bolts (6).
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c. Assembly of the MLC 70 Bridge - CONT
(6) Installation of Cylinder Beam.

NOTE
The cylinder beam pivot mount must point toward the center sections of the bridge

(8 Position cylinder beam (1) on clip angles of bridge section (2). Install three bolts (3)
through clip angle and cylinder beam. Secure one end of cylinder beam by threading
three nuts (4) on three bolts (3). Position nuts (4) midway between holes on bolts (3)

Install three retainers (5) (one each) in each bolt (3).

(b) Install remaining three bolts (3) through clip angle and cylinder beam. Secure other end
of cylinder beam by threading three nuts (4) on three bolts (3). Position nuts (4)
midway between holes on bolts (3). Install three retainers (5) (one each) in each bolt

3).

(7) Instalation of Lower Cylinder Support.

(& Using two threaded bolts (6), secure lower cylinder support (7) in position between the
two bridge sections (2) and (8). Tighten bolts (6).

(b) The second scissor cylinder support will beinstalled after the scissor cylinder is
installed.
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c. Assembly of the MLC 70 Bridge - CONT

(8) Instalation of Scissor Cylinder.

WARNING

The scissor cylinder is heavy. Use care when lifting to prevent injury. Stay out from under the
scissor cylinder at all times.

NOTE

The transverse brace is installed with the slots in the brace on the bottom.

@

(b)

(©

(d)

(€)
(f)

Slide the near shore second rear transverse brace (1) into position prior to installing the
scissor cylinder. DO NOT INSTALL.

Remove protective cup, if used, from threads of rod end (2) of scissor cylinder (3).
Thread clevis (4) on threads of rod end (2).

Lift scissor cylinder (3) using alifting device and center over lower cylinder support
().

Lower scissor cylinder (3) on lower cylinder support (5) while working into position
for mating. Slide unbolted transverse brace (1) from clip angle over pin end of scissor
cylinder. Pin scissor cylinder (3) to cylinder beam (6) using pin (7) and secure with
two cotter pins (8).

Refer tp paragraph 2-5,c,(5) and secure second near-shore transverse brace (1).
Refer tp paragraph 2-5,¢,(7) and install upper scissor cylinder support.
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c. Assembly of the MLC 70 Bridge - CONT
(9) Instalation of Near Shore Second Forward Transverse Brace.
NOTE

The transverse brace is installed with
the dots in the bottom of the brace.

(a) Using four bolts (1) install
second forward transverse
brace (2) to male and female
bridge sections (3) and (4).

(b) Tighten bolts (1)

(10) Installation of Far Shore Diaphragm.

(& Align the two bridge sections so an
equal separation distance is on each side.

(b) Using three bolts (1), attach one end of
diaphragm (2) (pintle hole facing toward
ramp end) to clip angle of bridge section
(3). Thread three nuts (4) on bolts (1). ).
Position nuts (4) midway between holes
on bolts (1). Install three retainers (5)
(one each) in each bolt (1).

(c) Position the clip angle of second
bridge section (6) to align with
diaphragm (2).

(d) Using three bolts (1), attach 7
other end of digphragm (2) to ™
clip angle of second ramp sectio
(6). Thread three nuts (4) on
bolts (1). Position nuts half way
between hole on bolt. Place
three retainers (5) in holes
located on threaded end to three
bolts (1).

[

TM 5-5420-203-14
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c. Assembly of the MLC 70 Bridge - CONT

(11) Installation of Far Shore Forward Transverse Brace.
NOTE
The transverse brace is installed with the slots in the bottom of the brace.

(& Using four bolts (1), install forward transverse brace (2) to male and female bridge
sections (3) and (4).

(b) Tighten bolts (1).

(12) Installation of Far Shore Lateral Brace.
NOTE
Be sure previously attached components line up on same side of clip angles as opposite section.
(@) Align the lateral brace (5) with holes on the bottom flange of the inside girders of
?g;d%% -secti ons (3) and (4). Place four bolts (6) through holes with heads of bolts to

(b) Tighten bolts (6).
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c. Assembly of the MLC 70 Bridge - CONT
(13) Installation of Far Shore Rear Transverse Brace
NOTE

The pintles of the transverse braces are threaded. Transverse brace must be oriented
so flag assembly bolt holes are located as show in inset.

(8 Position the rear transverse brace (1) so holes align with clip angles on bridge sections
(b) Insert four bolts (2) through clip angles and thread into transverse brace (1).
(c) Tighten four bolts (2).
(14) Installation of Far Shore Second Rear Transverse Brace.
NOTE
The transverse brace is installed with the slots in the brace on the bottom.

(& Position the second rear transverse brace (3) so holes align with clip angles on bridge
sections.

(b) Insert four bolts (2) through clip angles and thread into transverse brace (3).

(c)Tighten four bolts
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c. Assembly of the MLC 70 Bridge - CONT
(15) Installation of Cable Beam.

(@) Slide cable beam (1) on seat (2)
and (3) located on theinside
girders of far-shore bridge
sections (4) and (5).

(b) Install three bolts (6) in each side
of cable beam (1). Position nuts
(7) between two holes on bolts
(6). Install retaining clip (8)
through outer holes of six bolts

(6).

(16) Installation of the Far Shore Second Forward Transverse Brace.

(a) Using four bolts (1), install second forward transverse brace (2) to male and female
bridge sections (3) and (4).

(b) Tighten bolts (2).
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c. Assembly of the MLC 70 Bridge - CONT

(17) Installation of Near-Shore and Far-Shore Hydraulic Lines.

(a) Position the assembled far-shore
half next to the near-shore
assembly. Align the male and
female hinges.

(b) Thread 10 ft O in. flexible
hydraulic hose (1) to hydraulic
connection (2) on far-shore
bridge section (3). Tighten hose
connection.

(c) Thread other end of hose (1) to
hydraulic connection (4) on near-
shore bridge section (5). Tighten
hose connection.

(d) Repeat steps (@) thru (c) for
installing second hydraulic hose

(18) Installation of Bridge Sections, Locking Pins, and Quadrant Hinge Pins.

QUADRANT QUADRANT
HINGE PIN LOCKING PIN
Q
N
LUBRICATING
N A" GROOVES
N
\.4
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c. Assembly of the MLC 70 Bridge - CONT

WARNING

Use care when pinning sections. Sections are heavy and can cause injury to personnel.
NOTE

Some side to side and up and down movement may be required to align hinge points for
pinning.

(& Install bridge section hinge pin (1) through connecting point (2) (outside view).
(b) Instal retainer (3) in pin (1).

(c) Install quadrant hinge pin (4) in the inside connector (5) of bridge sections (6) and (7)
so that the hole for the quadrant locking pin retaining hole (8) is located toward the
middle area between the two sections (inside view). For ease of installation of
guadrant, retaining hole (8) must run from the 10:30 to the 4:30 position (45" in
reference to the ground). Retaining hole (8) must be 4 1/2 + 1/2 in. from the surface of
bridge section hinges.

(d) Repeat steps (a) thru (c) for opposite side of bridge section.

LUBRICATING
OUTSIDE VIEW GROOVES
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c. Assembly of the MLC 70 Bridge - CONT

(29) Installation of Quadrant

NOTE

Ensure quadrant retaining holes are 4 1/2+1/2 in. from the surface of center section hinges

@

(b) Place the quadrant (1) in position

(©)

(d)

(€
(f)

Using a lifting device and sling,
position the quadrant (1) facing
the near-shore end of bridge.

so that it r_&etsor! the installed ‘f?h\\\ \
quadrant hinge pins (2). //\\ \\\ \
Close the two coupling hinges (3) QI;“ \\
and (4). Insert one quadrant K L
coupling hinge pin (5) through “’sé/\
each hinge from the center of the N

bridge outward. Install pin
retainer (6) through quadrant
hinge pin.

Insert a second quadrant locking pin (7) from the rear, passing through the center pin
(2) and out between the hinges (3) and (4). Install second retainer (8) in quadrant
locking pin (7).

Repeat steps (¢) and (d) for opposite side

Install athird quadrant locking pin (9) through the two angular plates (10) passing over
installed pin (7). Install retainer (11) in pin (9). Repeat for opposite side.
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c. Assembly of the MLC 70 Bridge - CONT

(20) Installation of Quadrant Struts and Securing Hardware.

@

()
©

©

Install first of two quadrant struts (1) into strut mount (2) located at the top of quadrant
(3).
Position pin retainer of cable retainer to not get in the way of bolt (4).

Insert bolt (4) through hole in strut
mount (2) through slot in strut (1)
and extend out through bottom of
strut mount.

Thread nut (5) on bolt (4) until
snug. Place locking retainer pin
(6) through hole in bolt (4).
Ensure retainer is securein bolt.

Repeat steps (a) thru (d) for
second quadrant strut (1).

(21) Attaching Quadrant Struts to Cable Beam.

@

(b)

Insert two quadrant struts (1) in cable beam (2). Insert two bolts (3) through cable beam
(2) and struts ().

Thread two nuts (4) on two bolts (3) until snug. Place two locking retainer pins (5)
through holes in two bolts (3). Ensure retainers are secure.
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c. Assembly of the MLC 70 Bridge - CONT

TM 5-5420-203-14

(22) Bridge Sections Flexible Hydraulic Hose Connections and Brackets.

NOTE

The two hoses mounted on the diaphragm of the near-shore end must cross. Hoses for
the far-shore do not cross.

(&) Install one 3 ft. 4 in. flexible hydraulic hose (1) to the fitting located on the near-shore

female section (2).

(b) Remove the quick-release plug end (3) from pipe nipple (4).

©

Insert the quick-release plug end
(3) of the flexible hydraulic hose
(1) through the opposite quick-
disconnect bracket (5) located on
the diaphragm (6). Thread
quick-release plug end (3) on
pipe nipple (4). Place protective
dust cap (7) in holder (8).

(d) Install one 3 ft. 4 in. flexible

hydraulic hose (1) to the fitting
located on the far-shore female
ramp section (2).

(e) Remove the quick-release plug

()

end (3) from pipe nipple (4).

Insert the quick-release plug end
(3) of the flexible hydraulic hose
(1) through the quick-disconnect
bracket (5) located on the
diaphragm (6). Thread quick-
release plug end (3) on pipe
nipple (4). Place protective dust
cap (7) in holder (8).

*(HIDDEN UNDER DECKING)
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c. Assembly of the MLC 70 Bridge - CONT
(23) Scissor Cylinder Flexible Hydraulic Connections.

(@ Connect one end of 4 ft. 6 in. flexible hydraulic hose (1) to fitting (2) located on near-
shore male bridge section (3).

(b) Connect other end to cap end (end
NEAR-SHORE FEMALE

connected to beam cylinder) fitting (4)
located on scissor cylinder (5). AP SECTION
CAP END 7 7
. —_——— 6
(c) Connect one end of second 4 ft. 6 in. [ I4 | ’5 i \.}2
flexible hydraulic hose (6) to fitting (7) = — <
located on near-shore female ramp section / -+
(8).
(d) Connect other end to the scissor cylinder at N DR N
the rod end fitting (9). Ensure al hydraulics \3 2
are secure. NEAR-SHORE MALE ROD END
RAMP SECTION

(24) Equalizer Plate, Scissoring Cables, and

Attaching Hardware. Refer to[page 2-53]

WARNING

Working with the cables, equalizer plate, scissor cylinder, and attaching hardware provides the
chance of injury by crushing. Personnel may be injured if a component slips or is dropped.
Keep fingers, hands, arms, and legs clear when possible.

CAUTION

It iscritical that attention be paid to the rotation of the cable strands. (see Details A and B, 2-
53). Ensure the cables are connected as shown. Failure to do so can result in the cables riding
up on the grooved rims of the cable lays of the quadrant damaging the quadrant and possibly
dropping the bridge.

(@) Insert right scissoring cable (1) (note strand rotations) between the separated plates of
equalizer plate (2). Securein position by placing socket bolt (3) through the top half
of the equalizer plate, through the eyelet of scissoring cable (1) and out through the
base of the plate (2).

(b) Thread nut (4) on bolt (3) until snug.

(c) Secure bolt/nut in equalizer plate (2) with cotter pin (5) inserted through hole in bolt
3.

(d) Insert left scissoring cable (6) (note strand rotations) between the separated plates of
equalizer plate (2). Securein position by placing socket bolt (7) through the top half
of the equalizer plate, through the eyelet of scissoring cable (6) and out through the
base of the plate (2).
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c. Assembly of the MLC 70 Bridge - CONT
(e)
(f)

Thread nut (8) on bolt (7) until snug.

(7).

(9)
position with equalizer plate pin (11).

(h) Secure pin (11) using retaining pin (12).

(RIGHT SIDE CABLE)

R

CABLE ROTATION
COUNTER
CLOCKWIBE

DETAIL A

TM 5-5420-203-14

Secure bolt/nut in equalizer plate (2) with cotter pin (9) inserted through hole in bolt

Mate assembled equalizer plate (2) to the rod end of scissor cylinder (10). Pinin

(LEFT SIDE
CABLE)

CABLE ROTATION
CLOCKWISE

DETAIL B
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c. Assembly of the MLC 70 Bridge - CONT

(25) Installation of Cable Retainer.

WARNING

Broken cable strands can cause injury. Wear protective gloves when handling cables.

(a) Lay scissoring cables (1) in
grooves (2) of quadrant (3). 6 (2 EA)
Ensure cable strands twist as 8 (NOT

previously instructed. SHOWN) / A ﬂ /g’_
A, 3: L7 7(2 EA)
’ L' ; =P

(b) Position cable retainer (4)
between dots (5) located on top of
quadrant (3).

(c) Insertlocking retainer pins (6)
pinning cable retainer (4) in
position.

(d) Insertoneretainer (7) in each
locking retainer pin (6) as shown.
Retainers (7) are placed through
both ends of retainer pins (6).
Flare ends of retainer, if
necessary, to reduce the chance of
loss.

(e) Inserttwo pin retainers(8) in
opposite ends of two locking
retainer pins (6) if previously
removed.
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c. Assembly of the MLC 70 Bridge - CONT

(26) Cables, Cable Beam, and Hardware Connections.

@

(b)

©

6

(RIGHT SIDE CABLE) 3 i

5

(LEFT SIDE
CABLE)

Align equalizer plate (1) with center hole of cable beam (2). Insert pin (3) through equalizer
plate and cable beam with handle to top as shown. Insert cotter key (4) through pin (3).
Place equalizer plate (1) between flanges of scissoring cable connectors (5). Align holesin
both.

Install two quadrant cable retaining pins (6) through scissoring cables (5) and equalizer
plate (1).

Install two cotter keys (7) through retaining pins (6) securing assembly. Flare ends of cotter
keys (7) to reduce the chance of loss.

(27) Tie Rods, Nuts, Washers, and Ramp Spacers.

@

(b)

(d)

Install one flat washer (2) and one nut (1) on end of threaded rod (3). Slidethreaded rod (3)
through either end of tie rod housing (4) or (5).

Install ramp spacer (6) before
installing end of threaded rod (3)
through center area of housing as
shown.

Install second flat washer (2) and
nut (1) on exposed end of threaded
rod (3).

Tighten two nuts (1).
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c. Assembly of the MLC 70 Bridge - CONT

(28) Installation of Flag Assembly.

(&) Install the flag assembly (1) on the rear transverse brace (2) using four bolts (3) and four
nuts (4).

(b) Tighten nuts (4).

(¢) Repeat steps (a) and (b) for the flag assembly (1) located on opposite side rear transverse
brace.

/

V4

va
7

2-6. DISASSEMBLY OF MLC 70. Disassembly of the MLC 70 will be done in the reverse order of
assembly [(Paragraph 2-5).

2-7. INITIAL ADJUSTMENTS, DAILY CHECKS, AND SELF TEST. Daily checks are listed in
PMCS [Table 2-2).
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2-8. OPERATING PROCEDURES.

NOTE
The following launch and retrieval procedures are for use by maintenance personnel only
when testing newly assembled or repaired bridge assemblies. Refer to Operator’s
Manual, TM 5-5420-226-10 for operating instructions for the M48A5, or TM 5-5420-
202-10 for the M60.
a. Launching.

(1) Checks and Preparations. Prior to launching perform the following:

(@) Perform PMCS “Daily” and “Before” checks.

(b) Ensure al hydraulic bleed valves are closed.

(c) Ensure locking pins (located on outrigger) are fully extended.

(d) Remove any dirt or debris that could affect the hydraulic connections.

(e) Ensure no foreign matter has collected or lodged in the bridge structure.

(f) Survey the launching site. Ensure firm supportive base exists for launching.

(g) Ensure uphill, downhill angle does not exceed 15% and side slope (cant) does not
exceed 8%.

(h) Ensure enough clearance exists for lifting and extension. Far-shore placement site is
at same angle as near-shore launching site to avoid twisting and damage to the bridge.

(i) Avoid launching on stumps, large rocks, or other irregular shore (dips, €tc.).
() Survey area for overhead power lines or other aeria obstacles.
(k) If Taunching in low or marshy areas, give consideration to other launching sites.
(1) Contact engineering personnel if fill or site improvement is required.
(2) Transporting and Positioning. The bridge is transported to the selected launching site in the
;(;Lﬂ%d position on top of the transporting launcher. Perform the following procedures for launching

(a) Start the launcher.

(b) Position the launcher so the outrigger will touch the ground about 5 ft from the gap to
be crossed.
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a. Launching - CONT

(c) Lock the vehicle brakes, place launcher in neutral, lift up on “clutch” lever as far as it
will travel to engage the power take-off. Engine RPM shall be at no more than 1000
RPM.

(d) Set the launcher engine at 1800 RPM to develop required operating fluid flow.
NOTE
Refer td paragraph 2-1, Use of Controls and Indicators, for the operation of levers.

The launcher has an open center type directional control valve, no pressure will be
in the hydraulic control system until an operating valve is opened.

(3) With the engine set at operating RPM, lift up on the overhead cylinder lever #. The
holddown cylinder pins will retract and the tiedown chains will be released. The bridge
will begin to rise off the bridge seat.

(4) Maintain pressure on lever # until the bridge has raised to
the upright position and rotated slightly past vertical. The
outrigger should reach the ground at this point.

5) Release the launcher brakes

®) slowly while keeping pressure /
on the brake pedal. Let the ’
launcher slowly crawl forward
until the outrigger boom pads
firmly contact the launcher. - 4 ..
Return lever #1 to the neutral ; -
position.

Y

(6) Depress the brake pedal and |
move the shifting lever to “P’ -
to engage the parking brake. .

.

s Cralemaomuimie gy 4l
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a. Launching - CONT

NOTE

The tongue cylinder lever #2 and the scissor cylinder lever #3 must be operated at the same
time in order to launch the bridge.

(7)

(8)

Lift up on lever #2. Bridge will begin to lower to the ground. At the sametime, lift up on
lever #3 and the bridge will begin to open (expand).

Operate lever #3 along with lever #2. It may be necessary for the scissor cylinder to be
operated intermittently rather than steadily, in order to keep the far end of the bridge as low
as possible and fully open at the end of the tongue cylinder operation. While it isbeing
extended, the far-shore end of the bridge should be kept about 2 ft off the ground When
bridge is fully extended, release lever #3.

/

UNPREPARED % 3 UNPREPARED
ABUTMENT )

(9)

(10)

(11)

(12)

ABUTMENT

After the bridge has made contact on both sides of the launch site, release the tongue cylinder
lever #2. Push down on lever #3 until scissor cylinder isreleased. Be sure that at least 18 in
overhang is present with prepared abutments or at least 36 in. overhang on each end is
present without prepared abutments.

Lift up on the locking cylinder lever #4 to retract the locking plugs. Return lever #4 to the
neutral position. Return engine RPM to idle. Disengage clutch.

Return engine RPM to idle. Push hydraulic pump clutch lever all the way down to disengage
the pump.

Cycle levers #2 and #3 to reduce hydraulic pressure in the system. Allow the bridge to relax
and settle firmly on the ground or abutments. Cycling the controls equalizes pressure within
the hydraulic system reducing the possibility the system will have to be bled before hooking
up the quick-disconnects for retrieving.
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a. Launching - CONT
NOTE

If problems exist performing step (13) below, go to step (14).

(13) Cycle dl five hydraulic control levers #1 thru #5 to reduce all existing hydraulic system
pressure. Bridge hydraulic fluid supply line quick-disconnects will automatically disconnect
from bridge. Back launcher away from bridge no farther than 18 in. Bridge is now laid.
Refer to step (19).

CAUTION

Caution must be used to avoid the release of the bridge when in other than alaid position.
The gjection cylinder pushes the tongue from the bridge releasing the bridge. As a safety
measure, the bridge gection cylinder will not operate independently, but must be operated
in conjunction with the locking cylinder control.

(14) If the launcher does not release from the bridge easily, the gjection cylinder will have to be
used. Engage the hydraulic clutch pump lever. Lift up on lever #4 and hold in position.

(15) With the locking control lever still in the launching (up) position, lift the gjection cylinder
lever #5 to the launching position and hold there until the launcher is pushed free of the
bridge.

(16) To retract the gection cylinder pins, lift the lever #4 and hold in the launching (up) position.
At the same time, hold lever #5 in the down position until the gjection cylinder pins are
retracted.

(17) After the launcher has been disengaged from the bridge, disengage clutch and perform step
(15).

(18) Place launcher in neutral. Apply and lock brakes. Engage clutch. Raise RPM to 1800. Push
down on levers #1 and #2. Outrigger will return to traveling position.

(19) Reduce RPM to idle. Disengage clutch, cycle levers #1 and #2 to reduce pressure. Back
launcher away to allow traffic to proceed across bridge.
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TM 5-5420-203-14

NOTE

The following launch and retrieval procedures are for use by maintenance personnel only
when testing newly assembled or repaired bridge assemblies. Refer to Operator’s Manual,
TM 5-5420-226-10 for operating instructions for the M48AS5, or TM 5-5420-202-10 for

the M60.

b. Retrieval by Launcher. The launcher can retrieve the bridge from either the near-shore end (the
end with the scissor cylinder) or the far-shore end.

Prior to retrieval, the following checks and preparations shall be performed:

Ensure the tongue pintles (1) line up with the holes in the launching diaphragm (2).
See illustration below.

Check the bridge for i

refer to paragreph 2.9

mpacting (pushed into the terrain by user traffic). If impacted,

Ensure the quick-disconnects are cleared of any foreign matter.

Ensure no foreign matter has collected or lodged in the bridge structure.

Ensure uphill, downhill angle does not exceed 15% and side slope (cant) does not
exceed 8%. If either parameter is exceeded, contact engineering personnel for aid.

Ensure enough clearance exists for lifting and retraction.

Survey areafor overhead power lines or other aerial obstacles.

Inspect the bridge for damage and make necessary repairs to alow retrieval. If

further repairs a

re required

, perform those repairs prior to re-use. Perform repairsin

accordance with

Chapter 3

If bridge was crossed under “risk conditions” as defined in paragraph 1-8| bridge
shall be inspected by a bridge engineering officer prior to bridge being returned to a
serviceable condition.
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b. Retrieval by Launcher - CONT

(1) Move the launcher into position by following hand signals from a dismounted crew member.

WARNING

Bridge may shift during connecting procedure. Do not stand on ground, stand on the
bridge deck when launcher is mating to diaphragm.

NOTE

Refer toparagraph 2-1], Controls and Indicators, for the operation of levers.

(2) When the launcher is aligned with the bridge, engage the power takeoff clutch. Raise RPM
to 1800. Use lever #1 to lower outrigger. Use lever #2 to raise or lower the tongue to match
holes in the diaphragm. Seat the pintles (1) fully in the diaphragm (2) of the bridge.

(3) Hold down lever #4 and extend the locking pins. Make a visual inspection to ensure that the
locking pins are fully extended.

WARNING

FRH hydraulic fluid may contain Tricresyl Phosphate which, if taken internally, can cause
paralysis. Hydraulic fluid may be absorbed through the skin. If hydraulic fluid gets on
skin, thoroughly wash with soap and water as soon as possible.

(4) Disengage the clutch lever. Relieve the pressure in the hydraulic system by cycling (moving
levers #1, #2, and #4 up and down).

NOTE

While connecting the scissor cylinder hydraulic system, make a visual inspection of the locking
pins to ensure that they did not retract during step (4), when system pressure was relieved. If
retraction of locking pins did occur, hold down on lever #4 during step (8) to relock locking pins
before lifting bridge.

~ [uNLOCK ;
(5) Ensure the manual hydraulic bleed 72 5/1458) s\
valves are closed by rotating counter- 7 :

clockwise until hand-tight. Refer to == H‘l:é VY r—
[paragraph 2-30(27)(a). 'E‘t'-l_ m o 5 - Tl
(6) Connect the hydraulic connection by \ a7l R 43 &/

5
guiding the male connector (1) to the I )
socket (2). Pull forward on the control J @ g | _/ﬂ/
handle (3) on top of the tongue (4) and == s
insert the coupling plug (male ?
connector) (5) into the quick-release
coupling socket (6). Visually inspect
the quick-release coupling to be sure
the connectors (1) are completely
engaged.
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b. Retrieval by Launcher - CONT

()

(8)

(9)
(10)

(11)
(12)

(13)

(14)

(15)

(16)

(17)

(17.1)

If the quick-release couplings cannot be engaged, the scissor cylinder must be bled. Manual
bleeding valves are located on each end of the scissor cylinder for this purpose. Open the
valves just long enough to relieve the pressure. Close the valves and be sure they are tight.

Engage clutch. Raise RPM to 1800. Lift up on lever #3 to tighten scissor cylinder and
cables. Hold down lever #2 to the retrieving position. The bridge will begin to rise from the
far-shore.

When the far-shore ramp is about 2 ft off the far-shore, hold down lever #3 and begin
retrieving the bridge.

Operate lever #3 intermittently to keep the far-shore end as low as possible (no higher than 6
ft). When the scissor cylinder isfully closed, release lever #3.

When the bridge isin its full vertical position, release lever #2.

Apply the launcher brakes and hold the vehicle in position, Hold down on lever #1 . The
bridge will begin to lower to the bridge seat.

Slightly release the brakes during the
time the bridge is being tilted back
from the vertical position until the
outrigger leaves the ground. Lower the
bridge to the bridge seat.

Place the chain end (1) of the
tiedown chains (2) in the slot of the
clip angle (3) located on the bridge
(4). Insert bolt (5) through the clip
angle (3) securing the end of the
chain (1).

Thread nut (6) on bolt (5) and hand-
tighten until snug. ‘ DETAIL C

=7

Insert retainer (7) through holein
bolt (5).

Repeat procedure for second
tiedown chain (1).

Cross the tiedown chainsin an “X”
pattern when installing to the
launcher.
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b.

2-64

Retrieval by Launcher - CONT

(18) Retract the holdown pin (8) by lifting up on overhead cylinder lever #1 for about 30 seconds.

WARNING

Due to the noise of the engine,
communication between the dismounted
crew member and the operator will be
strained. Ensure that a visible hand
signal is used and the meaning of such
hand signal is understood. Early
operation of the holddown cylinder
could result in the hands or fingers of
the crew member being severely injured
or severed. Take all necessary
precautions to avoid injury.

(19) Place both tiedown chain turnbuckle eyes in the socket (9) of the holddown cylinder bracket

(20) located on the bridge seat (11).

DETAIL E

b1

9
1

e

=10

(20) Extend the holddown pin (8) by holding down on lever #1 until the tumbuckle eyes are
securely pinned in the holddown cylinder socket (9).

(21) Reduce engine RPM to idle. Disengage the power takeoff clutch and cycle the control levers

up and down to the launching and retrieving positions two or three times to relieve the

pressure in al hydraulic lines.

(22) Tighten the tumbuckles one or two turns more than hand-tight. The bridge is now ready to

be transported.
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Section 1V. OPERATIONS UNDER UNUSUAL CONDITIONS

2-9. LAUNCH, RETRIEVAL, AND RECOVERY OPERATIONS.

This paragraph Covers. a. Launching on a Slope
b. Retrieving on a Slope
c¢. Launching in Wetlands or Marshy Areas
d. Retrieving in Wetlands or Marshy Areas
e. Recovery/Retrieva of an Impacted Bridge
f. Recovery by Other than a Launcher

a. Launching on a Slope.
This Task Covers: Launching

EQUIPMENT CONDITIONS: Serviceable

PERSONNEL: Two

(1) Precautions must be taken when launching on slope. The following precautions shall be
adhered to:

(8 The bridge, when lifted from the launcher, exerts leveraged forces on the launcher. The
higher the lift, the greater the forces. When the bridge is raised to the vertical position,
the forces are at the maximum point. If the bridge and launcher maximum launching
angles are not within the guidelines (see the bridge may cause the
launcher to turn over resulting in serious damage to the bridge, the launcher, and
serious injury or death to the crew.

(b) When launching on a slope, either up or down ahill or on the side of a hill, make sure
the launching will occur within the range specified in[Chapter 1]and shown in
[1-3. Do not, under any circumstances, attempt to launch a bridge on the side of a hill
with greater than an 8% side slope on an uphill or downhill grade of greater than 15%.

(2) If an attempt to launch on an uphill or downhill grade or a side slope has resulted in other
than normal launch position (launcher and bridge appear to tilt more than allowed due to
soft footing, slippage, etc.), immediately stop operations.

(3) If bridgeis past highest vertical position and is on its way down, make a decision whether to
continue the launching operation. If bridge has not yet reached its highest point, stop the
current operation and return the bridge either to the ground or the bridge seat on the

launcher.
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a. Launching on a Slope - CONT

(4) If it has been determined that the continued operation to launch will result in the launcher
turning over, dliding in aravine, etc., immediately shut down the engine and leave the
launcher. Stay clear of the launcher and bridge. Seek engineering assistance.

WARNING

The bridge and the launcher are very heavy. You can be crushed by the weight. Always
wear your helmet when operating the bridge. If the bridge starts to turn over, DO NOT TRY
TO LEAVE THE VEHICLE. Stay inside and brace your position with your hands and feet.
Do not have fingers or hands in the area of the turret cover. [f the bridge tilts to the extent
the launcher turns over, immediately kill the engine, abandon the launcher, and remove
injured personnel to a safe distance.

(5) Refer to[paragraph 2-8& for procedures to launch the bridge.
h. Retrieving on a slope.

This Task Covers: Retrieving

EQUIPMENT CONDITIONS: Serviceable

PERSONNEL.: Two

(1) Precautions must be taken when retrieving on a slope. The following precautions shall be
adhered to:

(a) The bridge, when lifted from the ground, exerts leveraged forces on the launcher. The
higher the lift, the greater the forces. When the bridge is raised to the vertical position,
the forces are at the maximum point. |If the bridge and launcher maximum retrieving
angle are not within the guidelines (see , the bridge may cause the launcher
to turn over resulting in serious damage to the bridge, the launcher, and serious injury or
death to the crew.

(b) When retrieving on a slope, either up or down a hill or on the side of a hill, make sure
the retrieving will occur within the range specified in[Chapter 1]and shown in FIGURE
[1-3. Do not, at any time, try to retrieve a bridge on the side of a hill with greater than
an 8% side slope or a 15% or greater uphill or downhill grade.

(2) If an attempt to retrieve on an uphill or downhill grade or a side slope has resulted in other
than a normal retrieve position (launcher and bridge appear to tilt more than alowed due to
soft footing, slippage, etc.), immediately cease operations.

(3) If bridgeis past highest vertical position and is on its way down, consider continuing the
retrieval operation. If bridge has not yet reached its highest point, cease the current
operation and return the bridge either to the ground or the bridge seat on the launcher.

(4) If it has been determined that the continued operation to retrieve will result in the launcher

turning over, dliding in aravine, etc., immediately shut down the engine and abandon the
launcher. Stay clear of the launcher and bridge. Request engineering assistance.
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b. Retrieving on a slope - CONT

(5) Do not, at any time, continue an operation if any possibility exists of the launcher turning
over or there is evidence of continued tilting, slippage, or other hazardous actions.

WARNING

The bridge and the launcher are very heavy. Y ou can be crushed by the weight. Always

wear your helmet when operating the bridge. If the bridge begins to turn over, DO NOT TRY
TO LEAVE THE VEHICLE. Stay inside and brace your position with your hands and feet.
Do not have fingers or hands in the area of the turret cover. If the bridge tilts to the extent

the launcher turns over, immediately kill the engine, leave the launcher, and remove

injured personnel to a safe distance.

(6) Refer to[paragraph 2-8b for procedures to retrieve the bridge.

c. Launching in Wetlands or Marshy Areas.
This Task Covers. Launching
EQUIPMENT CONDITIONS: Serviceable

PERSONNEL: Two

(1) Launching in wetlands or low marshy areas presents many problems. First, consideration
should be given to a second site selection that offers higher, dryer ground. If thisis not
possible, then locate the best possible launching site in the area. The following criteria shall
be met:

(a) A firm, supportive base must exist for the launcher to safely launch the bridge.

(b) A firm, supportive base must exist for both ends of the bridge. If thisis not present at
the selected launching site, then site preparation must be done. This may require hauling
in dryer, more supportive dirt, metal grid supports, rock, sand, or any other material that
will improve the site's ability to handle traffic.

(c) The near shore and far shore touchdown areas must be able to support the continuing
weight of user traffic. The amount of traffic, the weight, and the length of use of the site
must be considered and properly planned for.

(d) When suitable firm, supportive base does not exist on either the near-shore or far-shore
bank, then the banks will require bulkheads. Attempt to locate a new site (if possible)
rather than spend considerable time upgrading this site.

(e) The approach to the bridge should be on the higher ground, when possible. Low areas
should be filled with any available fill that will serve the purpose.

(f) The departure route must be capable of supporting the user traffic. Some fill may be
required.
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c. Launching in Wetlands or Marshy Areas - CONT
NOTE

The maximum usable span of the bridge is 60 ft. This takes into account the overall length
of the bridge (63 ft with a minimum of 1-1/2 ft overhang on each bank if bank conditions
permit and abutments are present. If a suitable firm bank is not present, then a minimum of
3 ft overhang on each bank is required, reducing the overall usable span to 57 ft).

(2) After the above considerations have been made, prepare the site. Contact engineers (if
required) for site preparation. The illustration below shows a properly prepared launching
site.

WARNING

If the bridge tilts to the extent

that the launcher turns over,
immediately abandon the launcher
and move injured personnel to a
safe area

(3) If an attempt to launch on an
uphill or downhill grade or a side
slope has resulted in other than a
normal launch position (launcher
and bridge appear to tilt more
than allowed due to soft footing,
dlippage, etc.) immediately stop
operations.

(4) If bridge is past highest vertical
position and is on its way down,
make a decision whether to
continue the launching operation.
If bridge has not reached its
highest point, stop the current
operation and return the bridge
either to the ground or the bridge
seat on the launcher.

(5) Do not, at any time, continue an
operation if any chance exists of
the launcher turning over or if
there is evidence of continued
tilting, slippage, or other
hazardous actions.
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c. Launching in Wetlands or Marshy Areas - CONT
(6) If it has been determined that the continued operation either to launch or retrieve will result in
the launcher turning over, dliding in aravine, etc., immediately shut down the engine and
leave the launcher and bridge. Stay clear of the launcher and bridge. Request engineering
ad.
(7) Refer to[paragraph 2-8& for launching procedures.
d. Retrieving in Wetlands or Marshy Areas.
This Task Covers: Retrieving
EQUIPMENT CONDITIONS: Serviceable
PERSONNEL : Two

(1) Prior to starting retrieval operations, inspect the launch site and assess what is required to
remove the bridge.

(a) If bridge is impacted in the mud due to user traffic, refer to[paragraph 2-9k. [ |

(b) Inspect for damage using the Operator Preventative Maintenance Checks and Services
(PMCS) as aguide.

(c) Request engineering assistance, if required.
(d) Request additional equipment, if required.

(2) Ensure all necessary work has been performed before attempting to recover/retrieve the

bridge. If bridge cannot be recovered with a launcher, refer td paragraph 2-9f.

(3) After required site work has been done, retrieve the bridge in accordance with proceduresin

| paragraph 2-9b.
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e. Recovery/ Retrieval of Impacted Bridge.

2-70

This Task Covers:
EQUIPMENT CONDITIONS:

TOOLSEQUIPMENT:

MATERIALSPARTS:

PERSONNEL:

Recovery and Retrieval
Serviceable

General Mechanics Tool Box SC 5180-90-N26
Hand Tools (shovels, picks, mattocks)
Hydraulic Jack, 12 Ton Minimum Lift

Wire rope, Stranded of Sufficient Lengths
Wire Rope Connectors and Hardware
Launcher

Lifting Device, 15 Ton Minimum Lift

Towing Vehicle as Required for Task

Bracing
Cribbing
Metal support
Panels
Shoring

Four

(1) Remove the dirt, mud, or debris from each end of the impacted bridge.

(2) Assemble materials/parts for support of bridge after it is elevated.

(3) Remove enough dirt to place a hydraulic jack under the bottom support beam of the bridge.
Be sure the base of the jack is resting on a secure, firm base.

(4) Place asmall piece of wood (1) between the jack (2) and the support beam (3) to aid in
distributing the lifting force and to reduce the chance of the jack slipping.

(5) If only onejack is available, assemble enough blocking (4) to block one side, then the other,

asthe bridge s lifted.
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e. Recovery/ Retrieval of Impacted Bridge - CONT

WARNING
Working with a jack is dangerous. The jack could slip and exit the work area with enough
force to cause injury or death to personnel. The bridge could sideslip and fall. Personnel
should stay clear and out from under the lifted area of the bridge at all times.
(6) Slowly lift the bridge while taking care to watch the position of the jack (2).

(7) When working with one jack, shore up the lifted side with blocking before moving the jack
to lift the opposite side.

(8) Placethejack (2) in the same position on the opposite side of the bridge. Be sure that the
base of the jack is resting on a secure, firm base such as blocking.

(9) Slowly lift the opposite side of the bridge. Lift the bridge no higher than required for the
launcher to make connection.

(10) Securethe bridge at this height with blocking (4).

(11) If bridgeis serviceable and is to be loaded on alauncher, refer to[paragraph 2-8b.

(12) If bridgeis not serviceable and cannot be repaired at site, recover using procedures outlined

in[paragraph 2-9F.
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f. Recovery by Other Than a Launcher.

2-72

CAUTION

When recovering the bridge using other than a launcher, damage to the bridge could occur.
Care must be taken at all times to ensure that damage is kept to aminimum. Prior to taking
any action, study the situation and think through some of the recovery choices. Avoid
attaching cables or hooks to components that may not withstand the forces exerted on them.
Have a Bridge Officer inspect the situation and decide the best method of recovery. Place
wood or other absorbing materials between cables and the components of the bridge to
reduce damage. Brief all personnel on the recovery method chosen and inform each one as

to hisjob in the effort.
This Task Covers:
EQUIPMENT CONDITIONS:

TOOLSEQUIPMENT:

MATERIALSPARTS:

PERSONNEL:

Recovery Using Towing Vehicle and Lifting Device.
Serviceable

General Mechanics Tool Box SC 5180-90-N26
Hand Tools (shovels, picks, mattocks)
Hydraulic Jack, 12 Ton Minimum Lift

Wire rope, Stranded of Sufficient Lengths
Wire Rope Connectors and Hardware
Launcher

Lifting Device, 15 Ton Minimum Lift

Towing Vehicle as Required for Task

Bracing

Cribbing

Metal support

Panels

Shoring

Timbers for Blocking

Four
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f. Recovery by Other Than a Launcher - CONT
NOTE
These procedures should be used only when it is necessary to recover a bridge using a

lifting device and towing vehicle from a gap with high vertical sides or one with missing or

blown-out spans. After recovery method has been determined, refer to the appropriate
procedures.

(1) Recovery Using a Towing Vehicle.

(a) If bridge is impacted, refer to[paragraph 2-9k.

Near-Shore Far-Shore

(b) After bridge has been raised to a suitable working height, attach cables (1) to the
diaphragm (2). Ensure the cables are at least 1/2 in. stranded steel with a rated strength
of no less than 23,000 pounds. Loop at least two times for additional strength.

(c) Place protective wood blocking (3) as shown to reduce metal to metal contact of the

cables on the diaphragm. Remove the hydraulic quick disconnect hoses so they are not
damaged.
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f. Recovery by Other Than a Launcher - CONT
(d) Place skids (1) and/or timbers (2) under bridge (3).

(e) Ensure al connections are secure.

(f) Clear personnel from task area. The bridge prior to recovery is shown below.

WARNING

Cables under stain may break. The bridge may shift and fall from its supports or a
component may fail causing the release of the towing cable. Either of these can cause injury
or death. Stay clear of the immediate area when the bridge is being towed.

(g) Remove al large rocks or other items that may slow down the recovery process and
damage the undercarriage of the bridge. Cease operations any time something goes
wrong.

(h) The bridge will rise on the near-bank (1) when the far-bank (2) begins to drop off the
bank or abutments as shown. This is to be expected. Pull the bridge slowly.

(i) Watch the far-bank (2) and expect the near-bank (1) end of the bridge (3) to rise rapidly.

(j) At this point, place another timber or skid (4) under the bridge, if needed. During
recovery, the far end of the bridge (5) will drop until the slack in the scissoring cables
(not shown) is taken up.

(k) Be sure the bridge will drop on the timbers (4) after the center of the bridge reaches the
near bank. Stop the recovery at any time and reposition the timbers or skids if required.
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f. Recovery by Other Than a Launcher - CONT

(1) Tow the bridge to a distance that will allow access to both ends of the bridge for inspection
and repair. Perform any repairs needed IAW repair procedures found in Load I
the bridge on alauncher or transport IAW procedures in[paragraph 2-108( 1).

(2) Recovery With a Crane and Towing Vehicle.

WARNING

The following recovery technique is dangerous and should only be attempted when time is a
factor and engineering support is not available. The lifting device could tilt resulting in the
bridge being dropped into the gully, ravine, or stream. This could pull the towing vehicle or
the lifting device to the edge and possibly into the gully, ravine, or stream. Personnel
operating the equipment will be in danger. CEASE OPERATIONS IMMEDIATELY.

CAUTION

These procedures should be used as a last resort and only when the bridge has been
launched over a deep gully, stream, or river, and recovery by other meansis not feasible.
Damage to the bridge could result.

(@) Inspect al cables, connectors, bolts, etc., for suitability for the task. Replace all
components that appear defective or show signs of wear, strain, or damage.

(b) Use 1/2 in. diameter wire rope or larger with no less than 23,000 pounds lifting capacity.
Place a cable around the launching diaphragm with protective timbers between the wire

rope and diaphragm as shown in[paragraph 2-91(1). Attach to the towing vehicle. Secure
al connections.
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f. Recovery by Other Than a Launcher - CONT

2-76

(c) Distribute the load to protect the cable (1) and the diaphragm (2).
NOTE

Be sure lifting device exceeds the lifting requirements of the task. Refer to operational data
plate of the lifting device for lifting limitations and angles. Do not exceed these specifi-
cations. It will be necessary for the lifting device to increase the boom angle during the
recovery operation. This will reduce the lifting capacity of the lifting device. Check the
lifting device performance chart to ensure the lifting device remains within its area of
operation at all times.

(d) Position the lifting device on the far-shore for recovery procedures as shown.

(e) Attach lifting sling (3) to the diaphragm (2) of bridge (4). Place protective timbers, or
wood blocks (5) between the cables and the digphragm. Avoid metal to metal contact, if
at all possible. Inspect al lifting components for damage, evidence of stress and strain,
and breaks that would reduce their lifting strength

CAUTION

If amaster link is used, it must be rated at a capacity greater than the weight of the bridge
PLUS allowances must be made for the increased forces present during the recovery.

(f) Position the lifting device facing, centered with the boom pointed directly toward the
bridge and pointing down the recovery path.

WARNING

Stop operations any time is appears something is going wrong. Abandon any vehicle or
equipment that shows indications of turning over or slipping down a bank. Return to that
equipment and task only after the situation has been stabilized.

CAUTION

Consult the operational data plate and lifting capacity schedules displayed on the lifting
device or in its operation manuals. Ensure the boom angle and the cable arrangement
(single, double, or triple strand) is accurately figured into the lifting capacity of the lifting
device. The boom height when combined with the extended lifting device cables must be
able to offer lift to the end of the bridge no less than half the distance across the ravine,
stream. etc.

NOTE

The force of towing vehicle will be felt as additional weight on the boom of the lifting
device. No one piece of equipment must overpower the other. All equipment must work
together for the successful completion of this task.

(g) Take up the slack in the cable on the near bank with the towing vehicle (6). Take up the
slack on the lifting device cable (1).
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f. Recovery by Other Than a Launcher - CONT

(h) Slowly begin to tow the bridge (4) forward and at the same time, maintain the height of
the bridge. Release cable from the lifting device as the towing vehicle moves forward
and away from the lifting device. Keep both cables taut at all times.

(i) Stop towing just prior to far bank end of bridge dropping off far bank. Study the
situation, recheck all equipment for loose components, etc.

(1) Slowly pull the bridge forward with the towing vehicle. The near end of the bridge will
rise off the ground when the far end dlips off the supporting bank. Lengthen the lifting
device cable and at the same time, decrease and/or extend the boom as required to keep
the bridge in a level recovery posture.

(k) Continue to lengthen the lifting device cable (1) (as required) and decrease the boom
angle (8) as need be.
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f. Recovery by Other Than a Launcher - CONT

() When the centerline of the bridge has reached the edge of the near bank, the weight of
the bridge will drop on the timbers and skids (1). Maintain a tight pull on the bridge by
the towing vehicle. Leave lifting device cable (2) connected to the bridge as a safety
precaution. Allow sufficient cable slack in case bridge shifts or slides.

(m) Continue to pull the bridge forward on the timbers and skids until there is enough room
to perform repairs.
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(n) Disconnect the tow cables from the diaphragm. Disconnect the lifting cables used by the
lifting device.

(0) Inspect the bridge for damage IAW the PMCS.

(p) Make repairs as needed in accordance wit Determine mode of
transportation and refer to paragraph 2-10 for loading and unloading procedures. Bridge
must be inspected and repaired prior to bridge being placed in a serviceable condition.
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2-10. LOADING AND UNLOADING OPERATIONS.

Both the Class 60 and Class 70 bridges have been equipped with proper side lifting points for the lift of
the folded bridge by the attachment of a standard four-legged sling.

In addition, the individual quarter-sections of the Class 70 bridge can be lifted by attachment of a
two-legged sling. The quarter-sections can be lifted either by the two outboard lift points or diagonaly
by attaching the sling to the outboard ramp-end lift point and the single inboard lift point (located where
the second tiedown from the center hinge used to be).

* The Class 60 bridge's individual panels will continue to be lifted by the deck lift points. The Class
70 bridge will NOT be lifted at the deck points (the lift bars, will be removed).

. The lift points and sling attachments for the folded bridge (Class 60 and Class 70) and the
individual sections (Class 70) are shown below.
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2-10. LOADING AND UNLOADING OPERATIONS - CONT

This Paragraph Covers:

L oading/unloading a launched bridge onto a Launcher.

L oading/unloading a scissored (folded) bridge onto a lowbed semitrailer (M172 or
M172A1) with launcher using a dugout pit and bank arrangement.

L oading/unloading a scissored bridge onto a flatbed semitrailar (M871 or M872)
with launcher using a dugout pit and bank arrangement.

L oading/unloading a scissored bridge onto alowbed semitrailer (M172 or M172A1)
with alauncher from an already launched bridge positioned on the ground as a base.
L oading/unloading a scissored bridge to/from alowbed or flatbed semitrailer using
forklifts (15-20 ton lift capacity).

L oading/unloading a scissored bridge to/from alowbed or flatbed semitrailer using
a crane (20-ton or higher capacity).

Transport of the AVLB bridge system (Class 60 or Class 70 bridges) for the
purpose of air, rail, sea, and highway modes.

a Loading/Unloading a Bridge to/from a Launcher.

This Task Covers. (1) Loading
(2) Unloading

EQUIPMENT CONDITIONS: Serviceable

PERSONNEL Two
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a. Loading/Unloading a Bridge to/from a Launcher - CONT

NOTE

Refer to|paragraph 2-1, Use of Controls and Indicators, for the operation of levers.

» The following launch and retrieval procedures are for use by maintenance
personne only when testing newly assembled or repaired bridge assemblies.
Refer to Operator’'s Manual, TM 55420-226-10 for operating instructions
for the M48A5, or TM 5-420-202-10 for the M60AI.

(1) Loading. (Refer to the illustration below). l

10

UNLOCKED 7 LAUNCHER
NOT SHOWN

(a) Drive the launcher (1) to a point so the tongue (2) will align with the bridge (3).

(b) Align the tongue pintles (4) with the holes in the bridge's lifting diaphragm (5). Obtain this
alignment by operating the tongue cylinder lever (lever #2) and the overhead cylinder lever
(lever #1) on the hydraulic control panel (valve bank) in the launcher as required.

(c) Place the transmission shifter (lever #6) in first gear, “L” position. Move the launcher forward.
Keep the pintles (4) in line until they are seated in the lifting diaphragm (5).
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a.

Loading/Unloading a Bridge to/from a Launcher - CONT

(d)

Lock the locking plugs (6) by pushing down on locking cylinder lever (lever #4) on the valve
bank. This secures the tongue cross pins (11) in the cross pin sockets (located on the inner
surface of the ramps).

Lift quick-disconnect locking lever (7) to the unlocked position. Inspect two female
receptacles (8) and two male connectors (9) for dirt, sand, pebbles, etc., that would hamper the
hydraulic connection. Clear if necessary.

NOTE

Near-shore hydraulic quick-disconnect lines must be crossed at the near-shore end. Near-
shore is determined by the presence of the scissor cylinder in that half of the bridge.

(f)
(9

(h)

D)

Connect two bridge hydraulic lines (10) to female tongue receptacles (8).

Lower the outrigger pad to the ground. To retrieve the bridge, lift up on the tongue 6 to 8
inches by pushing down on the tongue cylinder control lever #2 while lowering the overhead
cylinder by pushing down on the overhead cylinder lever #1 the same approximate distance.
Repeat this operation until the base plate of the outrigger is fully seated on the ground.

Push down on the scissor cylinder lever #3 at the same time while pushing down on the
tongue cylinder lever #2. The bridge will lift from the surface (retract) and begin to scissor
(close).

Maintain pressure on levers #2 and #3 until the bridge isin a vertical position.

Push down on the overhead cylinder lever #1 and lay the scissored bridge on the bridge seat of
the launcher. Be sure the bridge is properly seated.

Connect the holddown chains |AW paragraph 2-8b, steps (14) thru (22).

Bridge is now ready for transport.

(2) Unloading. The bridge may be unloaded in two different configurations: extended flat

(launched), or scissored. Paragraph (a) below covers an extended (flat) launch. Paragraph (b)
covers launching in a scissored configuration.

() Extended Flat (launched).

1 Ensure that the “Before” PMCS has been completed (see| Table 2-2| |page 2-4).

2 Perform the launching procedures IAW/| paragraph 2-8a.
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a. Loading/Unloading a Bridge to/from a Launcher - CONT
(b) Scissored (folded).
1 Ensure that the “Before” PMCS has been completed.
2 Raise the bridge to a near-vertical position, keeping the bridge less than 90° to the launcher.

3 Wrap ten feet of size 3/8 inch chain (1) around the tie-rods (2) at the ramp ends (3) of the
bridge as shown below.

NOTE

Make five wraps of the chain around the tie-rods and place the hooks onto the loops of the
chain in opposing direction so the chain will tighten keeping the ramp ends together as the
bridge is lowered into position.

4 As an alternative method, use cable (wire rope) (1) and wrap around the tie-rod (2) of ramp
ends (3).

5 Assemble the “U” bolt (4), ruddle (5) and the two nuts (6) as shown below.

(TR W\ // 8§

SR AR =

3 2

(c) Perform the launching sequence IAW| paragraph 2-8h.
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b. Loading/Unloading Scissored Bridge to/from a Lowbed Semitrailer

(M172 or M172A1).

This Task Covers:

EQUIPMENT CONDITIONS:

TOOLSEQUIPMENT:

MATERIALS:

PERSONNEL:

(1) Loading.

The loading/unloading operation of the bridge is extremely dangerous. Essential
personnel should always take precautions when working around the bridge and associated
equipment. Non-essential personnel should always stay clear of the loading unloading
operation. Be aware of what is going on around you at all times and have a route of

escape.

(a) Select a level area with a bank that has enough room to negotiate a tractor-trailer from the
roadway and the launcher with bridge on top of the bank, behind the tractor-trailer.

(b) Construct a dugout area at the base of the bank for the trailer’ s rear set of duals.

(c) Build up the bank to a height of at least three to four feet above the bottom of the dugout area.
The build up should extend back behind the face of the bank for at least twenty feet.

(d) Back the trailer so that the rear set of duals are in the dugout and the back of trailer is up

against the bank.
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(1) Loading
(2) Unloading

Serviceable

General Mechanics Tool Box,
SC 5180-90-N26

Timbers, one 4 x 4 in. x 10 ft.
(between rear duals), one

4 x 4in. x 5 ft. (across gooseneck)
Chain, 3/8inx 10 ft (tie-rod ends)
Chain binders, 12 ea (tiedowns)
Chock blocks (rear duals)
Earthmoving equipment as needed

Three to five (minimum)

WARNING
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b. Loading/Unloading Scissored Bridge to/from a Lowbed Semitrailer I
(M172 or M172A) - CONT

WARNING

The bridge can crush you. Unessential personnel should stay clear at al times. Be aware of
what is going on around you at all times. Survey aroute for escape in the event of a problem.

(e) Ensure that the trailer has the proper size tires and that the tire pressure is correct before
loading the bridge.

() Chock block the rear duals.

APPROXIMATE

DUGOUT

(g) With trailer positioned at bank, place the 4 x 4 in. x 10 ft timber across the bed between the
rear duals and place the 4 x 4 in. x 5 ft timber across the top of the trailer’s gooseneck 1 ft. 4
in. from the rear curve on the gooseneck.

l-‘[--_T_1|.4”

OO

NOTE
The bed of the trailer and lower length of track of the launcher should be close to parallel.

(h) Drive the launcher up on top of the bank and center it on the trailer.
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b. Loading/Unloading Scissored Bridge to/from a Lowbed Semitrailer
(M172 or M172A1) - CONT

(i) Place a marking stake on top of the bank 6 feet from the end of the trailer. Locate the stake off
to one side so it won't be accidentally knocked down by the launcher.

() Position launcher so that the launchers pad (foot) comes down on top of the bank so that its
leading edge is at the 6 foot marker. See sketch below.

NOTE

The pad (foot) under the weight of the raised bridge should pack the soil on top of the
bank so that it is 6-8 inches below the level of the bed of the trailer.

LOWBED
8" TO 8'7

~3

O)}C =

o _ FILL

(k) Proceed to launch the folded bridge onto the trailer, ensuring that the centerline of the bridge
is over the centerline of the trailer.

(1) Asthe center of the folded bridge approaches the trailer’ s gooseneck area, ensure that the
inboard deck panels fall in-line with the timber placed across the gooseneck.

NOTE
The folded bridge should be placed on the trailer so that the forward edge of the quadrant
lies 4 ft. 5 in. from the rear curve in the gooseneck and that the bridge ends overhang the

rear of thetrailer by 6 ft. 4in. The sides of the bridge should overhang the sides of the
trailer by 2 ft. 6 in. on each side. See sketch at top of [page 2-87]
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b. Loading/Unloading Scissored Bridge to/from a Lowbed Semitrailer
(M172 or M172A1) - CONT

1 {OION

(m) After the bridge is in position on the trailer, disengage the tongue from the lifting diaphragm
of the bridge.

(n) Back the launcher away from the bridge using a ground guide.

NOTE

The bridge should be secured to avoid any shifting or sliding during transport, thereby
causing damage to the bridge. The maximum height of the bridge (Class 60 or Class 70)
on the trailer from the ground is approximately 13 feet. Since the bridge is wider than the
eight-foot wide trailer bed, thisload is classified as an OVERSIZE WIDE LOAD. To
transport this load will require escort vehicles both front and rear for the transport of the
folded bridge.

(0) Secure bridge in position on the trailer as shown below.

TIEDOWN
QUADRANT

X
{ )x«t‘x 5 4" x4'x10'
TIEDOWN TIMBER TIMBER
FRONT VIEW SIDE VIEW
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b. Loading/Unloading Scissored Bridge to/from a Lowbed Semitrailer
(M12 or M172A1 - CONT

AUTION
When securing the bridge to the trailer, DO NOT pass the steel chains through the

aluminum pin holes of the center hinges or connectors. If thisis done, damage to the
aluminum pin holes will result, rendering the bridge inoperable.

(2) Unloading. Unloading the bridge from the lowbed semitrailer is essentialy the reverse
procedure of loading.

WARNING

Prior to releasing and removing the tiedown chains from the bridge/trailer, the launcher
should be engaged to the bridge on the trailer to prevent the bridge from slipping or
shifting its position.

« Use extreme care when releasing the binder handles to avoid backlash.

» The launcher operator should wear protective headgear or close the hatch when
recovering the bridge onto the carrier to prevent injury from falling rocks and debris
as the bridge is brought back into the travel position on the launcher.

(@ Move the vehicle forward, lower and position the tongue for engaging the launching
diaphragm of the bridge.

(b) Ensure that the pintles of the tongue are fully seated into the launching diaphragm.
NOTE
The assistance of a crewman is needed for directing the engagement of the pintlesinto the
launching diaphragm, and making the two hydraulic line connections on top of the

diaphragm.

(c) With the launcher connected to the bridge on the trailer, remove the tiedowns and chain the
tie-rod ends of the bridge.

(d) Proceed to retrieve (lift) the bridge off the trailer, by working both launcher cylinder levers
(#, the overhead cylinder, and #2, the tongue cylinder) in unison.
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b. Loading/Unloading Scissored Bridge to/from a Lowbed Semitrailer
(M172 or M172A1) - CONT

NOTE

Coordinating the movement of these two cylinders lessens the pressure on the trailer and
reduces the chance for blowing out the trailer tires.

(e) Ensure that the bridge is properly stowed on the launcher and locked in position on its
transport seat.

(f) Remove and stow the chain holding the bridge’ s tie-rod ends together.

(g) Remove and stow the timbers from the trailer bed, the wheel chock blocks, and the chain
binders prior to moving the trailer.

(h) Refer to paragraph 2-10a(2)(b) thru 2-10a(2)(c) for unloading procedures.

c¢. Loading/Unloading of the Scissored Bridge to/from a Flatbed Semitrailer
(MS71 or MS72).

This Task Covers: (1) Loading

(2) Unloading
EQUIPMENT CONDITIONS: Serviceable
TOOLSEQUIPMENT: General Mechanics Tool Box,

SC 5180-90-26N

MATERIALS: Timbers, two 8 x 8in. x 3-4 ft.
Chain, 3/8 in. min., ten ea.
Chain binders, ten ea.
Chock blocks, two ea.

PERSONNEL: Three to five (min)
(1) Loading.
WARNING

The loading/unloading operation of the bridge is extremely dangerous. Essential personnel
should always take precautions when working around the bridge and associated equipment.
Non-essential personnel should always stay clear of the loading/unloading operation. Be
aware of what is going on around you at all times and have a route of escape.
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c. Loading/Unloading of the Scissored Bridge to/from a Flatbed Semitrailer
(MS71 or MS72 ) - CONT

(a) Select alevel areawith abank that has enough room to negotiate a tractor-trailer from the
roadway and the launcher with bridge on top of the bank, behind the tractor-trailer.

(b) Construct adugout area at the base of the bank for the trailer’s rear set of rear duals.

(c) Build up the bank to a height of at least four to five feet above the bottom of the dugout area.
The build up should extend back behind the face of the bank for at |east twenty feet.

(4) Back thetrailer so that the rear set of duals are in the dugout and the back of trailer is up
against the bank.

(e) Ensurethat the trailer has the proper size tires and that the tire pressure is correct before
loading the bridge.

(f) Chock block the rear duals.

(g) Withtrailer positioned at bank, build the top of the bank afoot or two above the trailer bed
and extend it back at least twenty feet to include the fourth road wheel of the launcher when it
isin position behind the trailer. See sketch at top of

(h) Drive the launcher up on top of the bank and center it on the trailer.
NOTE
The bed of the trailer and lower length of track of the launcher should be close to parall€el
and at approximately the same level. The pad (foot) under the weight of the raised bridge

should pack the soil on top of the bank down so that it is approximately the same level as
the bed of the trailer.

(i) Place amarking stake on top of the bank 6 feet from the end of the trailer. Locate the stake off
to one side so it won’'t be accidentally knocked down by the launcher.

() Position launcher so that the launcher’s pad (foot) comes down on top of the bank so that its
leading edge is at the 6 foot marker.

(k) Proceed to launch the folded bridge onto the trailer, ensuring that the centerline of the bridge
isover the centerline of the trailer.
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c. Loading/Unloading of the Scissored Bridge to/from a Flatbed Semitrailer
(M871 or M872 ) - CONT

FLATBED

() Lower the folded bridge in place onto the trailer so that it is positioned laying flat on the bed.
NOTE

No timber is required for the final disposition of the loaded bridge on the flatbed trailer,
as isthe case for the lowbed trailer. Initially, a couple of wooden blocks, 8 x 8 in. x 3-4 ft.
may be required to temporarily lay the bridge on the trailer while the launcher is raised

up on the bank so that the folded bridge can be laid flat on the trailer’ s bed.

(m) Place the folded mid-span of the bridge (leading edge of the quadrant) approximately 2-3 feet
from the front (headboard) of the trailer. See sketch below.

NOTE

With the quadrant located correctly on the trailer, the ramp ends of the bridge should not
overhang the rear of the trailer. Further, the folded bridge should be positioned so that the
center of gravity lies midway between the rear duals of the tractor and the forward set of
rear duals of the trailer. There should be an even overhang of the bridge with respect to the
sides of the trailer approximately 2-1/2 feet (on each side).

2 to 3 feet

S f,
i QO
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c. Loading/Unloading of the Scissored Bridge to/from a Flatbed Semitrailer
(M871 or MS72 ) - CONT

(n) After the bridge is in position on the trailer, disengage the tongue from lifting diaphragm of
the bridge.

(o) Back the launcher away from the bridge using a ground guide.
(p) Secure (tiedown) bridge in position on the trailer as shown below.
NOTE
The bridge should be secured to avoid any shifting or sliding during transport, thereby
creating damage to the bridge. The maximum height of the bridge (Class 60 or Class 70)
on the trailer from the ground is approximately 12 feet.

NOTE

Since the bridge is wider than the trailer, this load is classified as an OVERSIZE WIDE

LOAD. To transport this load will require escort vehicle both front and rear for the
transport of the folded bridge.

TIEDOWN

\ QUADRANT
FOLDED

LTIEDOWN ONX
SIDE OF
TRAILER
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c. Loading/Unloading of the Scissored Bridge to/from a Flatbed Semitrailer
(MS71 or M872) - CONT

CAUTION

When securing the bridge to the trailer, DO NOT pass the steel chains through the aluminum
pin holes of the center hinges or connectors. If thisis done, damage to the aluminum pin holes
will result, rendering the bridge inoperable.

(2) Unloading. Unloading the bridge from the flatbed semitrailer is essentially the reverse procedure

of loading.

WARNING

Prior to releasing and removing the tiedown chains from the bridge/trailer, the launcher
should be engaged to the bridge on the trailer to prevent the bridge from slipping or shifting
its position.

When releasing the tiedown chain binders use extreme caution to avoid binder handle backlash.

The vehicle operator should wear protective headgear or close the hatch when recovering the

bridge onto the carrier to prevent injury from falling rocks and debris as the bridge is brought back
into the travel position on the launcher.

(@ Move the vehicle forward, lower and position the tongue for engaging the launching
diaphragm of the bridge.

(b) Ensure that the pintles of the tongue are fully seated into the launching diaphragm.

NOTE

The assistance of a crewman is needed for directing the engagement of the pintles
into the launching diaphragm, and making the two hydraulic line connections on top of
the diaphragm.

(c) With the launcher connected to the bridge on the trailer, remove the tiedowns and chain the
tie-rod ends of the bridge.

NOTE

Coordinating the movement of these two cylinders lessons the pressure on the trailer and
reduces the chance for blowing out trailer tires.

(d) Proceed to retrieve (lift) the bridge off the trailer, by working both launcher levers (#1, the
overhead cylinder, and #2, the tongue cylinder) in unison.
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c. Loading/Unloading of the Scissored Bridge to/from a Flatbed Semitrailer
(MS71 or M872) - CONT

(e) Lift and retrieve the folded bridge onto the launcher.

(f) Ensure that the bridge is properly stowed on the launcher and locked in position on its
transport seat.

(g) Remove and stow the chain holding the bridge' s tierod ends together.
NOTE

The chain holding the bridge’ s tie-rod ends together is removed and stowed on the
launcher.

(h) Remove and stow the timbers from the trailer bed, the wheel chock blocks, and the chain
binders prior to moving the trailer.

d. Loading/Unloading the Scissored Bridge to/from a Lowbed Semitrailer using a Second
Launched Bridge as a Ramp.

This Task Covers: (1) Loading
(2) Unloading
Initial Setup Second launched bridge used as aramp
EQUIPMENT CONDITIONS: Serviceable
TOOLSEQUIPMENT: General Mechanics Tool Box,

SC 5180-90-26N

MATERIALS: Timbers, two 8 x 8in. x 8 ft. (placed on treadways
for launcher tracks),
Two 4 x 4 in. x5 ft. (placed on treadways for launcher
pad or foot),
One 4 x 4 in. x 10 ft. (placed on bed between
rear duals of trailer),
One4 x 4in. x 5 ft. (placed across gooseneck
of trailer)
Chock blocks, two each (for rear duals)
Chain binders, ten each (four on each side and two at
the center front of folded bridge)
Chain, 3/8 in. minimum, ten each

PERSONNEL: Three to five (minimum)

2-94 Change 2



TM 5-5420-203-14

d. Loading/Unloading the Scissored Bridge to/from a Lowbed Semitrailer using a Second
Launched Bridge as a Ramp - CONT

(1) Loading.

(@ Launch the first bridge flat on the surface in open area. Refer td paragraph 2-8a for launching
procedures. Ensure there is enough room for the approach and departure of atruck with a

flatbed trailer.
BRIDGE ON LAUNCHER
8x&x 12 TIMBERS (2 PLS) VEHICLE
FLATBED TRAILER 13 /2 FT.
|
e 40 FT: ‘ '
g L— 1172 FT
4 FT.(APPROX)+{ = 63 FT 3

I“—"——L NOTE: 1t requires approximately J\—'l
160 feet to perform this
loading/unloading operation.

(b) Line up the truck and the flatbed trailer with the approach ramp of the launched bridge and
drive the truck and flatbed trailer over the bridge as shown below.
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d. Loading/Unloading the Scissored Bridge to/from a Lowbed Semitrailer using a Second
Launched Bridge as a Ramp - CONT

(c) Position the flatbed trailer (1), as shown. The rear of flatbed trailer should be as low as
possible with at least the forward wheels (2) off the launched bridge as shown. Place two 8 x
8 in. x 12 ft timbers (3) on the bed of the flatbed trailer (1) as shown. Secure timbers using
chains or cables routed over the top of the timbers and secured to the staging on the edge of

the flatbed trailer (1).

(d) Apply the parking brakes to the truck and flatbed trailer (1). Place chocks (4) under the rear
wheels.

e A
- § mE—
XX T I L YTy

¥
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d. Loading/Unloading the Scissored Bridge to/from a Lowbed Semitrailer using a Second
Launched Bridge as a Ramp - CONT

(f) Maneuver the launcher with the bridge mounted onto the approach ramp of the launched
bridge.

(g) Secure both ends of the ramps together using either cables with shackles or chains with
shackles, refer to|paragraph 2-10a (2) (b). The chains and cables will keep the bridge scissored
while being launched. If ramp ends cannot be secured at this time, secure when bridgeis
raised in vertical position.

NOTE

Problems may be encountered trying to remove tie-rod nuts from tie-rods with damaged
threads. If so, tie rods must be tightly secured by chain or cable.
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d. Loading/Unloading the Scissored Bridge to/from a Lowbed Semitrailer using a Second
Launched Bridge as a Ramp - CONT

NOTE

The 6 X 6in. X 3 ft timbers are used to raise the launcher slightly (if needed). Thicker
timber may be required. If the base of the launcher is at, or near the height of the
flatbed, the timbers may not be required.

(h) Placetwo 6 x 6 in. x 3 ft .
timbers (1) and (2) as shown — -
resting on the outside edge ?‘ o
of the inside bridge girders. ’

(i) Drive the launcher (1) with the mounted bridge onto the launched bridge and stop short of the
timbers (2).

() Ensure that the tracks of the
launcher vehicle (1) will
contact the timbers (2) as
shown. The front of the
outrigger should be about
6 feet from the rear of the
flatbed and about 2 ft from
the ramp of the launched bridge.

(k) Slowly pull the launcher
forward until the tracks have
climbed up on the timbers (2).
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d. Loading/Unloading the Scissored Bridge to/from a Lowbed Semitrailer using a Second
Launched Bridge as a Ramp - CONT

(1) Ensure the launcher is aligned as shown.

CAUTION

Care must be taken to avoid damage to the bridge when performing the following procedures
(m) Launching Sequence.

1 Engage the clutch. Set the launcher engine at 1800 RPM to develop required operating fluid
flow.

2 Refer td paragraph 2-8a for an illustration of the launching sequence. With the engine set at
operating RPM, lift up on lever. #1 The holdout cylinder pins will retract and the tie-down
chains will be released. The bridge will begin to rise off the bridge seat.

3 Lower the base of the outrigger to where it almost contacts the 6 x 6 in. x 3 ft timbers placed

on the launched bridge. Check the position of the timbers to be sure that the metal base of the
outrigger will not contact the metal deck extractions of the launched bridge.
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d. Loading/Unloading the Scissored Bridge to/from a Lowbed Semitrailer using a Second
Launched Bridge as a Ramp - CONT

4 Lower the base of the outrigger firmly on the timbers. Be sure that the bridge, when laid, will
align with the bed of the trailer.

WARNING

Working on, around, or under a suspended bridge is dangerous. Bridge may fall due to
afailure in the hydraulics or a mechanical break. Never turn your back on a suspended
bridge. Keep an orderly work area and stay free of tangled cables, chains, etc. In case of
afailure, immediately exit the work area opposite the direction of the falling bridge.

5 Continue to maintain lifting pressure on
lever #1 until the bridge has raised to the
upright position and rotated slightly past
vertical. The outrigger should be resting
on the wood blocks at this point.

6 Release the launcher brakes slowly while
keeping pressure on the brake pedal.
Allow the launcher to slowly crawl
forward until the out-rigger boom pads
firmly contact the launcher. Return lever
#1 to the neutral position.

7 Depress the brake pedal and move the
transmission shift lever #6 to “P’ to
engage the parking brake.

8 Secure tie rods AW step (g) if not
previously accomplished.
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d. Loading/Unloading the Scissored Bridge to/from a Lowbed Semitrailer using a Second
Launched Bridge as a Ramp - CONT

9 Lower the scissored bridge onto
the bed of thetrailer.

10 Work the tongue and overhead cylinders as required so the tongue will not contact the rods or
spacers of the bridge.

11 Be sure that the bridge being loaded will seat firmly onthe 8 x 8in. x 12 A. timber secured to the
flatbed. If bridge seating is not acceptable, repeat positioning.

Change 2 2-101



TM 5-5420-203-14

d. Loading/Unloading the Scissored Bridge to/from a Lowbed Semitrailer using a Second
Launched Bridge as a Ramp - CONT

NOTE

+ The bridge should be laid on the trailer so that the leading edge of the quadrant is centered over
the gooseneck and positioned 4 ft. 5 in. from the rear curve in the gooseneck.

+ Theinner deck panels should make contact with the length of the 4 x 4 in. x 5 ft. timber
laid across the gooseneck. This timber should be positioned 1 ft. 4 in. from the rear curve
in the gooseneck.

+ The ends of the bridge should overhang the end of the trailer by approximately 6 ft. 4
in., and the side overhang of the bridge should be approximately 2-1/2 ft. on each side.
See the sketch below.

4l-5l

- jo— 1'-4"

1
(]

i OION
]

6'-7" le

WARNING

Be sure the bridge is secure and stable on the flatbed before disconnecting tongue from
bridge. If not properly seated and in a stable state, bridge could shift rapidly and fall.

Y ou could be crushed. Stay clear of bridge when the tongue is being removed. Inspect
for stability before continuing operation.

(n) Disengagement of Launcher Sequence.

1 Ensure a clearance exists prior to releasing the tongue's hold on bridge. Withdraw the tongue
by moving lever #2 dlightly up and down, releasing the load from the tongue pintles and cross
pins.

2 Engage the hydraulic clutch by lifting up on the hydraulic clutch pump lever #7. Set engine
to 1800 RPM.
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d. Loading/Unloading the Scissored Bridge to/from a Lowbed Semitrailer using a Second
Launched Bridge as a Ramp - CONT

3 Lift up on lever #4 to retract the locking plugs. Return lever #4 to the neutral position, Return
engine RPM to idle.

NOTE
If problems exist performing step (4) below, go to step (5).

4 Cycle levers #l thru #5 to reduce all hydraulic system pressure. Bridge hydraulic fluid supply
line quick-disconnects should disconnect from bridge. Back launcher away from bridge.
Bridge is now laid.

CAUTION
The gjection cylinder pushes the tongue from the bridge releasing the bridge. Caution
must be used to avoid the premature release of the bridge when in other than alaid
position. As a safety measure, the bridge gection cylinder will not operate alone, but
must be operated with the locking cylinder control,

5 If the launcher does not release from the bridge easily, the gjection cylinder will have to be
used. Engage the hydraulic clutch pump lever #7. Lift up on lever #4 and hold in position

6 With the locking control lever still in the launching (up) position, lift lever #5 to the launching
position and hold there until the launcher is pushed free of the bridge.

7 To retract the gection cylinder pins, lift lever #4, and hold in the launching (up) position. At
the same time, hold lever #5 in the down position until the gjection cylinder pins are retracted

8 After the launcher has been disengaged from the bridge, cycle levers #1 through #5 to reduce
hydraulic line pressure. Raise the tongue by holding down on the tongue cylinder lever #2 and
back the launcher away.

(o) Remove the chain holding the loaded bridge’ s tierod ends together and stow on the launcher

(p) Remove al wood timbers from second bridge and stow as appropriate

(q) Tiedown the loaded bridge to the trailer for transport as shown below|paragraph 2-100(2)(0)

(2) Unloading. Unloading the bridge from the lowbed semitrailer is essentially the reverse procedure
of loading.
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d. Loading/Unloading the Scissored Bridge to/from a Lowbed Semitrailer using a Second
Launched Bridge as a Ramp - CONT

WARNING

Prior to releasing and removing the tiedown chains from the bridge/trailer, the launcher
should be engaged to the bridge on the trailer to prevent the bridge from slipping or
shifting its position.

«  When releasing the tiedown chain binders use extreme caution to avoid binder handle
backlash which may likely occur.

« The vehicle operator should wear protective headgear or close the hatch when recovering
the bridge onto the carrier to prevent injury from falling rocks and debris as the bridge is
brought back into the travel position on the launcher.

(8 With trailer and folded bridge in position at the second (laid) bridge, chock block the rear
duals and apply the tractor parking brakes.
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d. Loading/Unloading the Scissored Bridge to/from a Lowbed Semitrailer using a Second
Launched Bridge as a Ramp - CONT

(b) Drive the launcher up onto the second bridge and position it in the same location as for the
loading operation.

(c) Raisethetongue into position for engaging the lifting diaphragm of the bridge.

(d) Mate the tongue to the launching diaphragm on the bridge, ensuring that the pintles of the
tongue are fully seated.

NOTE

A crewman will need to assgt in lining up the pintle pins for engagement of the launching
diaphragm. Once engaged, the crewman will need to connect the two hydraulic lines
located on top of the diaphragm plate.

(e) With the bridge hooked up to the launcher, proceed to retrieve (unload) the bridge from the
trailer.

(f) Remove and stow the tiedown holding the bridge to the trailer.

(g9) Manipulate both launcher cylinder levers (#l, the overhead cylinder, and #2, the tongue cylinder)
in unison during thelift operation, to equalize the bridge load on the trailer.

NOTE

Coordinating the movement of these two cylinders lessens the pressure on the trailer and
reduces the chance for blowing out trailer tires.

(h) Continue to retrieve the folded bridge folded back onto the launcher into its travel position.

(i) With the bridge seated on the launcher, ensure that it is secured in position with the hold down
chains for transport.

(j) Remove and stow the chain holding the bridge' s tierods together with the BIl on the launcher

(k) Remove and stow the two timbers from the trailer bed and the wheel chock blocks prior to
moving the trailer.
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e. Loading/Unloading a Scissored Bridge to/from a Lowbed or Flatbed Semitrailer using
forklifts.

This Task Covers: (1) Loading
(2) Unloading
Initial Setup: Two 15-20 ton capacity forklifts
EQUIPMENT CONDITIONS: Serviceable
TOOLSEQUIPMENT: General Mechanics Tool Box, SC 5180-
90-N26
MATERIALS: Wooden blocks, 8 x 8 in. x 3-4 ft.,
four each (to rest folded bridge on
ground)

(1) Loading.

WARNING

The loading/unloading operation of the bridge is dangerous. If the hydraulic system fails
during the operation and the bridge breaks loose, property can be damaged and personnel
seriously hurt, if not killed. Essential personnel should always take extra precautions
when working around the bridge and equipment; NEVER place yourself under or in the
path of the bridge, if it wereto fall. Non-essential personnel should stay clear of the
loading/unloading operation at all times, remaining at least 50 feet away. Always be
aware of what actions are going on around you at all times. Be sure to know your route
of escape in event of an emergency.
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e. Loading/Unloading a Scissored Bridge to/from a Lowbed or Flatbed Semitrailer using
forklifts - CONT

CAUTION

The forklift operators should always use extreme caution when operating the forklifts,

SO as not to impart damage to the bridge or semitrailer during aloading or unloading
operation. If in doubt about a certain procedure of the operation, the operators should
stop the process until they can resolve the problem. The bridge should always be handled
cautioudy and safely. Avoid puncturing the sides of the bridge with afork of the forklift
when engaging the equipment.

NOTE

A lowbed semitrailer is preferred over the flatbed semitrailer for this operation because of
its lower trailer bed (3'3” vs. 4'4”) which resultsin alower lift of the bridge for clearing the
trailer bed.

(8 Usetwo forklifts, one on each side of the folded bridge. A third person is needed to lead and
coordinate the lifting and loading effort. With the forks spread wide apart, position the
forklifts so they are centered on the black vertical marks (lines) painted on each side of the
bridge (this marks the location of the center of gravity or point of balance). It isimportant that
the black vertical lines be kept centered between the forks of the forklifts. Slowly and
cautiously move the forklifts towards the bridge, working the forks underneath the bridge in a
cradling fashion If the bridge islocated on the ground, it should be positioned off the ground
by use of wooden blocks. The blocks should be high enough so that the forks of aforklift can.
easily be slipped underneath the bridge. Thiswill also help the operator; when they pickup the
bridge. The operators should ensure that their forks are fully located underneath the bridge
before starting the lift operation. Prior to lifting the bridge chain the tie-rod ends together to
prevent the bridge ends from spreading apart during the lift.

(b) On command of the third party (the NCOIC or appointed soldier), both forklift operators

slowly raise the bridge off the ground to a suitable height, approximately 4-5 feet, that would
clear the bed of the semitrailer when it is backed in underneath the raised bridge.
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e. Loading/Unloading a Scissored Bridge to/from a Lowbed or Flatbed Semitrailer using forklifts -
CONT

(c) With the folded bridge raised off the ground, back the trailer slowly underneath the folded
bridge so that the bridge may be laid flat and centered on the trailer. Position two timbers fore
and aft on the bed of the trailer, so that the bridge will be raised off the trailer bed only enough
to allow the forks to be retracted from underneath. The size of the timbers should be
approximately 8” x 8" x 8 long and placed across the trailer bed, 3-4 feet in from each end of
the bridge. The timber needs to be 8" wide x 8" high because the decking of the bridge will
rest on it and there needs to be ample room underneath for the forks to be inserted and/or
retracted easily. If necessary, carefully jockey the bridge so that it is centered on the trailer.
The tractor should be kept hooked-up to the trailer to prevent any movement of the trailer
from occurring. There is no need to chock the rear duels of the trailer, unless the tractor is
removed. When loading onto the lowed/flatbed semitrailer, care should be taken to keep the
guadrant clear of the gooseneck of the lowed or the vertical head board of the flatbed trailer to
avoid any damage.

(d) Oncethe bridge isin position aboard the trailer, it should be secured IAW applicable
illustration above, i.e., either the lowbed or flatbed semitrailers. See{paragraphs 2-10b(1)(0)
or 2-10c(1)(p) for method of tiedown.

AUTION
When securing the bridge to the trailer, DO NOT pass the steel chains through the
aluminum pin holes of the center hinges or connectors. If thisis done, damage to the
aluminum pin holes will result, rendering the bridge inoperable.

(2) Unloading. This operation is essentially the reverse of the loading operation, above.

WARNING

Prior to releasing and removing the tiedown chains from the bridge/trailer, the forklifts
should be in position along each side of the bridge with forks cradled underneath the
bridge to prevent the bridge from slipping or shifting its position.

When releasing the tie down chain binders use extreme caution to avoid binder handle
backlash which may likely occur.

(a) Position two forklifts on each side of the folded bridge on the semitrailer, spread and center
the forks on the black vertical lines painted on the sides of the sections (Class 70) or bridge
(Class 60).
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e. Loading/Unloading a Scissored Bridge to/from a Lowbed or Flatbed Semitrailer using forklifts -
CONT

(b) Both operators, under the direction of athird party (their supervisor or chosen individual to
coordinate the unloading operation), move their vehicles towards both sides of the bridge
keeping the black vertical line between the forks until the bridge is resting fully on al four
forks. The forks should be parallel to each other and perpendicular to the longitudinal
centerline of the folded bridge.

(c) At the command “LIFT", both operators slowly raise the bridge off the trailer, high enough so
that the trailler can be driven out from under the bridge.

(d) Oncethetrailer has cleared the suspended bridge, the forklift operators will lower the folded
bridge, using the third party as their guide, slowly down to the ground. Wooden blocks are
then placed in position to rest the bridge on. The bridge should be approximately 4 inches off
the ground so that it can be easily picked up by forklifts. The ground location for stowage of
the bridge should be fairly level and accessible.

(e) Withthe bridgein its position on the ground, the forklift operators may disengage the forks
from under the bridge by slowly backing out and away from the bridge. When backing out,
ground guides will be used and caution should be taken.

f. Loading/Unloading a Scissored Bridge to/from a Lowbed or Flatbed Semitrailer using a
crane (20 ton capacity or higher).
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f. Loading/Unloading a Scissored Bridge to/from a Lowbed or Flatbed Semitrailer using a crane
(20 ton capacity or higher) - CONT

(1) Loading.

WARNING

The loading/unloading operation of the bridge is dangerous. If the hydraulic system fails
during the operation and the bridge breaks loose, property can be damaged and personnel
seriously hurt, if not killed. Essential personnel should always take extreme precautions
when working around the bridge and equipment, never place yourself under or in the path
of the bridge, if it were to fall. Non-essential personnel should stay clear of the
loading/unloading operation at al times, remaining at least 50 feet away. Always be
aware of what actions are going on around you at al time. Be sure to know your route of
escape in event of an emergency.

CAUTION

The crane operator should always use extreme caution when operating the crane, so as not
to impart damage to the bridge or semitrailer during a loading or unloading operation. If
in doubt about a certain procedure of the operation, the operators should stop the process

until they can resolve the problem. The bridge should always be handled cautiously and
safely.

NOTE

A lowbed semitrailer is preferred over the flatbed semitrailer for this operation because of
itslower trailer bed (3' 3" vs. 4'4”) which resultsin alower lift of the bridge for clearing
thetrailer bed.

() Use a 20-ton or higher lifting capacity crane to lift the whole scissored bridge (Class 60 or
Class 70) onto a semitrailer (lowbed or flatbed).

(b) Position the crane to one side and centered between the bridge (to be lifted) and the trailer (to
be loaded on). Stabilize the crane platform by jacking up the crane.

(c) The crane operator should use a standard 4-legged chain sling with lifting hooks. Length of
the legs should be approximately 20 feet long and each leg being of equal length. Prior to
lifting the bridge, the tie-rod ends should be chained together to prevent the bridge ends from
opening during the operation.

(d) Attach the dling to the four lower lifting points (two nearest the center of the bridge and two
nearest the bridge ends), located along the outboard sides of the bridge. Always hook up to
the lower half of bridge. The upper half will merely rest on its lower half during the lift
operation. This lift method will lift the folded bridge straight upwards for loading onto a
semitrailer. The transport of this configuration is considered to be an “Oversized Wide Load”
and will require proper vehicle escort from point of origination to point of destination.
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f. Loading/Unloading a Scissored Bridge to/from a Lowbed or Flatbed Semitrailer using a crane
(20 ton capacity or higher) - CONT

()

(f)

)

Once the lifting hooks are in place at the four side lifting points on bridge, the crane operator
should lift slowly, taking the slack out of the sling lines, plus ensuring that binding of the cable
or hooks.

Proceed to lift and swing the bridge into position onto the semitrailer. A guide line (rope)
should be attached to one comer of the folded bridge so it can be guided by a ground crewman
when positioning and centering the bridge longitudindly on the semitrailer.

Once the bridge is in place, properly secure it to the semitrailer as specified ir paragraphs 24
[10f(1)(0) or 2-10c(l)(p) as appropriate.

(2) Unloading. This procedure is the reverse of the loading operation

WARNING

Prior to releasing and removing the tie down chains from the bridge/trailer, the crane should
be in position with the 4 legged sling attached to the folded bridge along the lower half at the
four side lift points of the bridge to prevent the bridge from slipping or shifting its position.

When releasing the tiedown chain binders use extreme caution to avoid binder handle
backlash which may likely occur.

@

(b)

(©)

(d)

()

Position the crane on center and between the semitrailer with bridge, and the area on the
ground where it is desired to place the folded bridge for the off-loading operation.

Attach guide line (rope) to one corner of the bridge so it can be swung or rotated into position
as desired on the ground.

Attach the lifting hooks from the sling to the appropriate four side lift points along the
outboard lower half of the bridge. Chain the bridge’ stie-rods together before lifting the bridge
Begin the lift by dowly taking up the dack and checking for any binding of ding.

Continue the lifting of the bridge so that it clears the bed of the trailer, move the trailer out
from under the bridge, and swing the bridge to its intended position on the ground. Orient the
bridge by use of the attached guide line and lower it in place, setting it down on prepositioned
wooden blocks keeping the bridge approximately 4 inches off the ground.

Detach the sling and guide line and stow with the other BIl on the launcher.
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g. Transport of the AVLB system (Class 60/Class 70 Bridges) for Air, Rail, Sea and Highway
Mode of Transportation.

()

2)

3)

(4)

Introduction. The Class 60 and Class 70 bridges look almost the same, but there are some
differences that change their physical configuration. The Class 70 differences include the
overall weight, overall width, the redesign of the center hinges, the wider and thicker flange of
the main aluminum angles, in the bottom chords, and the creation of quarter-sections (fixing
the center and end panels together as one unit) instead of having separate panels (center and
end or ramp) as with the Class 60 bridge. These changes have resulted in a sightly heavier and
wider Class 70 bridge, i.e., the weight is approximately 30,000 Ibs (15 tons) or about 700 Ibs
heavier than the Class 60 bridge, and the width at the bottom flange of the main aluminum
angles; is 3.5 inches wider (the Class 60 bridge being 13.2 feet wide.

Since the Class 60 bridge has never been provided with proper lifting point; for the lift of the
whole scissored (folded) bridge, the Class 70 bridge will have lift points so that the folded
bridge can be safely lifted for easy loading aboard transport means at the loading dock using a
standard equal-length four-legged sling. Lifting points for the lift of the folded bridge will also
be provided for the Class 60 bridges when they are turned in to the depot for repair or overhaul.
Both bridges will use the same type lifting points designed to replace the eight side tiedowns
located at the ends along the outboard girders of the bridge.

In the past, the folded Class 60 bridge has been lifted using the tiedowns and many were
broken requiring replacement at the depot. Lift points have been designed for use on both the
Class 60 and Class 70 bridges so the folded bridge can be properly and safely lifted aboard
appropriate means of transport.

In addition, since the Class 70 bridge sections have been formed from the individual center and
end panels, atwo-legged sling of unequal legs will be used for moving the Class 70 bridge’'s
quarter-sections. These sections weigh approximately 6000 Ibs each and will have the
capability of being lifted individually from the outboard side. When using this method, the two
lifting points located at the farthest ends of the section are used, NOT the middle two lift points
on the side. The Class 60 bridge center and end panels will only be lifted through their deck by
use of the 2-legged sling currently in the Bll. This sling will not be used to lift these panels
from their sides.

The following addresses the four primary modes of transport in relation to deploying the Class
60 or Class 70 bridge components:
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g. Transport of the AVLB system (Class 60/Class 70 Bridges) for Air, Rail, Sea and Highway
Mode of Transportation - CONT

(@) Air. Normally the AVLB system (Class 60 or Class 70 bridges) will be loaded aboard C-5
aircraft for shipment. The launcher and bridge components are loaded into the aircraft separately (due to
height restrictions); the bridge (folded) is placed on a dolly and rolled into the aircraft. The folded bridge
will have eight lift points along its outboard sides (four positioned around the upper half of the bridge and
four on the lower half), so that the bridge can easily be lifted no matter which bridge half rest on the
bottom. Looking at a folded bridge these lift points are located at the same place where the two end
tiedowns had been located on each bridge half (both outboard sides). It isimportant to always use the
lower set of four lift points, so that the top half of the bridge will always rest on the lower half Always
attach to the lower half of the folded bridge. Lifting of the entire folded bridge will be accomplished by
using a standard four-legged, equal- length sling or that which is normally used at the loading dock.

NOTE

The increase in weight or width of the Class 70 bridge over the Class 60 bridge is not a
factor Until the Class 60 bridge is outfitted with proper side lifting points, asis the Class 70
bridge, it will be handled as done in the past, but the tiedowns are not to be used to lift

from. TIEDOWNS ARE NOT LIFT POINTS. As areminder, the only lifting points
currently designed for the AVLB bridge are located in the aluminum deck plates of both the
center and end (ramp) panels, but these were only to lift individual panels NOT the whole
bridge, and NOT a combined center-to-end panel or section as in the case of the Class 70
bridge. The current Class 60 bridge has only tiedowns along the outboard and inboard sides
of each panel are only tiedowns along the outboard and inboard sides of each individual panel,
and these tiedowns should NOT be used for lifting purposes.

(b) Rail. For rail transport of the AVLB system;
NOTE
The class 60 bridge will be disassembled into its eight individual panels and components parts,
such as hydraulic components and the cross-bracing and tie-rods that hold the treadways

together and shipped in agondola car to itsfinal destination.

The class 70 bridge will be disassembled into its four individual quarter-sections, hydraulic
components and intertreadway connecting bracing and shipped on aflat car to its fina
destination.
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g. Transport of the AVLB system (Class 60/Class 70 Bridges) for Air, Rail, Sea and Highway
Mode of Transportation - CONT

(c) Sea For sea or waterway transport (cargo, roll on/roll-off, barge, float bridge, etc.) of the
AVLB system, it isdesirable that the AVLB system (launcher and bridge) be shipped as one unit (bridge
in transport mode on the launcher). With respect to the bridge envelope, the Class 70 bridge is
approximately 700 |bs heavier and 3.5 inches wider than the Class 60 bridge; their physical configurations
appear to be nearly the same, only that the class 70 bridge is made of four quarter-sections, while the
class 60 bridge is made of eight panels. Both bridges fold the same at the center hingesinto their
scissored transport mode aboard the launcher.

NOTE

With the bridge mounted in the transport mode on its launcher, there is a height restriction
problem (approximately 13 feet), which would obstruct crew visibility when navigating a
barge (landing craft) from its bridge. In this case, it would be desirable to ship the launcher
and bridge in two separate units. Both the Class 60 and Class 70 bridges will have atotal

of eight lift points mounted along the outboard side; of the bridge girders that can be easily
attached to for lift of the folded bridge by a crane at dockside. The crane could lift the bridge
from the hold of a ship, set it on the ground in folded configuration, and the launcher could roll
out and proceed to retrieve the bridge for transport by the unit.

(d) Highway. For highway transport, it is preferred that the whole scissored bridge (Class 60 or
Class 70) be shipped as an (OVERSIZE WIDE LOAD) by either commercia or military vehicles. The
overdl maximum heights of the scissored bridge loaded on a semitrailer (lowbed or flatbed) are
approximately 13 feet and 12 feet, respectively. Shipping the whole bridge intact saves on disassembly
and re-assembly time and work. The bridge can be launched onto these trailers by its launcher or lifted
onto the trailers by use of a crane or two forklifts as explained above. The transport of the wide load
requires escort vehicles and the appropriate state highway permits
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2-11. PREPARATION FOR MOVEMENT.

Before moving the bridge, routine PMCS shall be performed. If the bridge is destined for a combat zone
(and time permits) al checks and services should be performed. The bridge can be moved many ways.
The primary mode of transporting the bridge is by launcher.

CAUTION

Make sure hydraulic clutch pump lever #7 is disengaged before movement. Failure to
disengage can cause blown hydraulic lines or seals and other damage.

NOTE
Refer to paragraph 2-1] Use of Controls and Indicators, for the operation of levers,

a. Movement of AVLB by Launcher Vehicle. The bridge can be moved to it’s site by the launcher
vehicle. Sed FIGURE 1-]L. Prior to movement, ensure a PMCS has been performed. Ensure the bridge
is properly sedated on the bridge seat by making a visual inspection. Make a visual check of the locking
plugs to ensure they are properly seated and secure. Ensure the hydraulic clutch pump lever #7 is
disengaged. Ensure tiedown chains are secure and the pins of the holddown cylinder are extended.

Perform an overall visual check of the bridge for any problem that may have not been addressed in
PMCS. The bridge is now ready to be transported.

b. Movement of AVLB by Flatbed Trailer. An assembled AVLB cannot be moved easily over

commercial routes. Loading the AVLB on the transport vehicle is addressed in|paragraph 2-10) Loading
and Unloading Procedures.
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CHAPTER 3
MAINTENANCE PROCEDURES

Section |. LUBRICATION INSTRUCTIONS

3-1. GENERAL.

Lubrication will: «  Reduce wear to the mating areas of the bridge.
« Extend the life of the bridge.

L ubricate: «More often during periods of training and severe wesather.
e Prior to use, when possible.
« During extended periods of use.
. After washing and fording.

MATERIAL: Grease, Automotive and Artillery (item 1,

Lubricate using application methods as illustrated below.

QUADRANT PINS
LUBRICATE USING
METHOD 3
SCISSOR CYLINDER ROD
LUBRICATE USING METHOD 2\ // '

DIAPHRAGM PINTLE HOLES

YoM V) Tll

2 s aFmEenEs A TP 1M ~
LUBRKIVA I E UoING viE

RECEIVERS LUBRICATE \ CENTER HINGE PINS
ING METHOD 1

us LUBRICATE USING
METHOD 3 (SAME FOR Al

\ CONNECTING AND LOCKING
PINS, LUBRICATE USING

METHAND 2 (SAME FOR ALL)
WILe 1T INJLW & ANV ik § Wil 7 stmamy

NOTE LUBRICATE ALL CABLE CONNECTING POINTS,
HARDWARE PINS, ETC., AT TIME OF ASSEMBLY OR
BI-YEARLY. LUBRICATE PRIOR TO STORAGE.

LUBRICATION METHODS: 1. Heavy application 1/16 to 1/8 in. deep.
2. Light application (film) to retard corrosion.
3. Mechanical application using grease gun.
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Section I1. REPAIR PARTS; SPECIAL TOOLS; TEST, MEASUREMENT,
AND DIAGNOSTIC EQUIPMENT (TMDE); AND SUPPORT EQUIPMENT

3-2. COMMON TOOLS AND EQUIPMENT.

For authorized common tools and equipment, refer to Modified Table of Organization and Equipment
(MTOE) applicable to your unit.

3-3. SPECIAL TOOLS, TMDE, AND SUPPORT EQUIPMENT. Refer to the Maintenance
Allocation Chart[Appendix B, of this manual and TM 5-5420-203-24P.

3-4. REPAIR PARTS. Repair partsarelisted and illustrated in TM 5-5420-203-24P.

Section 111. SERVICE UPON RECEIPT

Perform the following functions to determine serviceability of the bridge,

. Check bridge paperwork for previous use and repair history.
. Complete and return receipt forms.

.Perform Preventive Maintenance Checks and Services (PMCS) (seg paragraph 2-3).
-Report failures on DA Form 2404, Equipment Maintenance and | nspection \Worksheet.
. Perform repairs, if required.

.Lubricate bridge in accordance with lubrication instructions and chart,[paragraph 3-1

Section V. TROUBLESHOOTING

3-5. INTRODUCTION.

a[Table 3-1 lists the common malfunctions that can occur during operation or maintenance of the
Armored Vehicle Launched Bridge (AVLB) or its components. Y ou should perform the tests/inspections
and corrective actionsin the order listed.

_b. This manual cannot list al malfunctions that ma%/ occur or al tests or inspections and corrective
actions. If amafunction is not listed or not corrected by listed corrective actions, notify your supervisor
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3-6. TROUBLESHOOTING.

SYMPTOM INDEX

Malfunction Launching
L Hydraulic fluid under pressure is observed.....ocveveniinnnnnnnn. .3-3
2. Bridge will not lift from bridge seat..................ccccoiiiim 34
3. Bri%ge reacts rapidly to controls (jerks, JUmMRS) . . oo v 24
4. Bridge reacts Iowly t0 CONrolS. cevveeenernvrnneuiiiiiniiennenn. 34
5. Bridge reacts well to controls, then faillstomove.................. 3-4
6. Bridge lifts from bridge seat Slowly or Stops. . .+« + oo oo ook o070
7. Bri%ge is slow to raise to vertical position . ......... 3-5
8. Bridge raises to vertical position, then stops . 35
9, Bridge begins to lower, then StopS.... . vvvvvvvviist k30
10. Brdge will not fully extend flat prior tolaying..................... .36
11, Bridge assumes an unusua position during launch/retrieval . . . . . .. ..3-6
Malfunction Retrieval
1 Hydraulic fluid under pressure is observed 1.3-3
3. Bridge reacts rapidly to controls(JIerks, jumps) ..o 3
4. Bridgereactslowly tocontrols. . . . . . . ... L3
11. Bridge assumes an unusual position during launch/retrieval . . . .. .. 36
12, Bridge will not lift from launched position. . .. e
13. Bridge raises from ground, but stops L3
14, Bridge will not raise to full vertical position ... . oot c s s [o07]
15. Bridge will not lower to bridge seat.....................ocooo, Lo

Table 3-1. Troubleshooting

Page

MALFUNCTION
TEST OR INSPECTION
CORRECTIVE ACTION

1. HYDRAULIC FLUID UNDER PRESSURE IS OBSERVED.

Step 1. Check hydraulic connections at leak.
Tighten loose connections.

Step 2. Check hydraulic quick-disconnects.
Reconnect hydraulic quick-disconnects.

Step 3. Check threads of hoses and lines at |eak.
Replace defective component if threads, etc. are

damaged.
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Table 3-1. Troubleshooting - CONT

MALFUCTION
TEST OR INSPECTION
CORRECTIVE ACTION

2. BRIDGE WILL NOT LIFT FROM BRIDGE SEAT.

Step 1. Check hydraulic fluid level of launcher.
Fill fluid level as required.

Step 2. Check hydraulic lines, connections on launcher.
Replace defective lines.
Tighten loose connections.
Check hydraulic filter for obstruction.

Step 3. Check quick-disconnect ends for obstructions.
Clean as required

3. BRIDGE REACTS RAPIDLY TO CONTROLS, (JERKS, JUMPS).

Step 1. Check engine RPM.
Set RPM no higher than 1800.

Step 2. Check hydraulic system for air bubbles.
Bleed air from system using bleed valves |ocated on
scissor cylinder, and cycle launcher controls.

4. BRIDGE REACTSSLOWLY TO CONTROLS.

Step 1. Check hydraulic fluid level.
Add fluid as required.

Step 2. Check hydraulic linefhose connections.
Repair, attach, tighten, or connect as necessary.

5. BRIDGE REACTSWELL TO CONTROLS, THEN FAILSTO MOVE.

Step 1. Check for loose or leaking hydraulic connections.
Reconnect hydraulic connections.
Tighten loose connections.
Replace defective lines or hoses.

Step 2. Check hydraulic fluid level.
Add hydraulic fluid as required.

Step 3. Check output of hydraulic pump on launcher.
Perform repairs as required.
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MALFUNCTION
TEST OR INSPECTION
CORRECTIVE ACTION

6. BRIDGE LIFTSFROM BRIDGE SEAT SLOWLY, OR STOPS.

Step 1. Check for loose or leaking hydraulic connections.
Reconnect hydraulic connections.
Tighten loose connections.
Replace defective lines or hoses.

Step 2. Check hydraulic fluid level.
Add hydraulic fluid as required.

Step 3. Check output of hydraulic pump on launcher.
Perform repairs as required.

7.BRIDGE ISSLOW TO RAISE TO VERTICAL POSITION.

Step 1. Check for loose or leaking hydraulic connections.
Reconnect hydraulic connections.
Tighten loose connections.
Replace defective lines or hoses.

Step 2. Check hydraulic fluid level.
Add hydraulic fluid as required.

Step 3. Check output of hydraulic pump on launcher.
Perform repairs as required.

8. BRIDGE RAISES TO VERTICAL POSITION, THEN STOPS.

Step 1. Check for loose or leaking hydraulic connections.
Reconnect hydraulic connections.
Tighten loose connections.
Replace defective lines or hoses.

Step 2. Check hydraulic fluid level.
Add hydraulic fluid as required.

Step 3. Check output of hydraulic pump on launcher.
Perform repairs as required.
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Table 3-1. Troubleshooting - CONT

MALFUNCTION
TEST OR INSPECTION
CORRECTIVE ACTION

9. BRIDGE BEGINS TO LOWER, THEN STOPS.

Step 1. Check for loose or leaking hydraulic connections.
Reconnect hydraulic connections.
Tighten loose connections.
Replace defective lines or hoses.

Step 2. Check hydraulic fluid level.
Add hydraulic fluid as required.

Step 3. Check output of hydraulic pump on launcher.
Perform repairs as required.

10. BRIDGE WILL NOT EXTEND FLAT PRIOR TO LAYING.

Step 1. Check hydraulic fluid level.
Add hydraulic fluid as required.

Step 2. Check engine RPM.
Set engine RPM at no less than 1800.

Step 3. Check hydraulic filter for obstruction.
Remove obstruction.

11. BRIDGE ASSUMES AN UNUSUAL POSITION DURING LAUNCH/
RETRIEVAL.

Step 1. Check tongue connections at pinnacles.
Ensure fit is tight. Cease operations and perform
necessary repars.

Step 2. Check for proper mating of locking plugs to bridge.
Disconnect and reseat tongue to diaphragm. Ensure
locking plugs are properly seated.

Step 3. Check for excessive wear or worn components.
Cease operations and make necessary repairs.
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MALFUNCTION
TEST OR INSPECTION
CORRECTIVE ACTION

12. BRIDGE WILL NOT LIFT FROM LAUNCHED POSITION.

Step 1. Check all hydraulic quick-disconnects for obstructions.
Disconnect, clean, and reconnect quick-disconnects.

Step 2. Check hydraulic lines/hoses for loose connections and/or leaks.

Tighten as required. Repair leaks or replace defective part.

Step 3. Check hydraulic levels of launcher.
Add hydraulic fluid as necessary.

13. BRIDGE RAISES FROM THE GROUND, BUT STOPS.

Step 1. Check for loose or leaking hydraulic connections.
Reconnect hydraulic connections.
Tighten loose connections.
Replace defective lines or hoses.

Step 2. Check hydraulic fluid level.
Add hydraulic fluid as required.

Step 3. Check output of hydraulic pump on launcher.
Perform repairs as required.

14. BRIDGE WILL NOT RAISE TO FULL VERTICAL POSITION.
Step 1. Check for loose or leaking hydraulic connections.
Reconnect hydraulic connections.

Tighten loose connections.
Replace defective lines or hoses.

Step 2. Check hydraulic fluid level.
Add hydraulic fluid as required.

Step 3. Check output of hydraulic pump on launcher.
Perform repairs as required.

15. BRIDGE WILL NOT LOWER TO BRIDGE SEAT.

Step 1. Check outrigger arms, cylinders, etc for obstruction.
Remove obstruction.

Step 2. Check alignment of bridge to bridge seat.
Reposition bridge on bridge seat.
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Section V. MAINTENANCE PROCEDURES

3-7. INTRODUCTION. This section contains maintenance procedures for the bridge authorized by
the Maintenance allocation Chart {(Appendix B)). Inspection, welding, rivet and bolt substitution, and
repair instructions which are common to several repair procedures are included here to avoid repetition.
Special or additional instructions applicable to a repair procedure are given with the particular repair
procedure.

3-8. INSPECTION.

Inspect the bridge in accordance with the Preventive Maintenance Checks and Services (PMCS) listed in
Section |1 of Signs of stress, hairline cracks, or other damage may be hidden. A close
inspection of sections, braces, couplings, and connecting hardware is required. Replace any item, part,
or component whose structure or strength isin question.

3-9. CHECKS, ADJUSTMENTS, AND ALIGNMENTS. Follow the inspection procedures called
out in the PMCS. Additional checks shall be made as necessary. There are no adjustments or
alignments for the bridge.

3-10. RIVET AND BOLT SUBSTITUTION AND REPAIR.

a. General. The following procedures are the only authorized method for the removal of damaged
rivets and the substitution of bolts, washers and nuts on the bridge. Repairs dealing with the removal
and replacement of rivets and bolts on the bridge shall be IAW the paragraph. Rivets will not be
replaced by operator/unit personnel. Damaged rivets will be replaced with bolts as defined in| Table 3-2
Never use a bolt or piece of attaching hardware if the strength and hardness of that item does not meet
the minimum requirements as set forth in this paragraph and these procedures.

WARNING

Use of nuts, bolts, and washers is only a temporary repair for damaged rivets. The bridge
should be sent to Depot for re-riveting. Bolts will not provide the high strength
connection required for extended normal operation. Structural failure and injury to
personnel can result from the use of unauthorized hardware.

b. Rivet Replacement With Bolts.

(1) Carefully center-punch head of buttonhead and countersunk rivets. When removing pin rivets
go to step (4).

(2) Carefully drill out the center of the rivet. For 3/4 in. rivet, use a5/8 in. bit; for a /2 in. rivet,
use a3/8in bit.
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3-10. RIVET AND BOLT SUBSTITUTION AND REPAIR - CONT

WARNING

When using a hammer and a chisel, always wear gloves, goggles, and face protection equipment
Chisels will shatter and the fragments may hit you in the eye, face or hand. Clear immediate
work area of other personnel during procedure. In the event of a fragment striking the eye, do
not rub the eye or attempt to remove the foreign particle. Seek immediate first aid.

(3) After drilling is complete, cut off the produced (or squeezed) head using a chisel.
NOTE
Step (4) isfor removal of collars on pin rivets only.
(4) Remove collar from pin rivet by cutting the collar using a chisel.

(5) Punch out the remainder of the rivet.

(6) Install bolt, with plain washer, lock washer between the hex nut and the aluminum or steel
material being held together.

(7) Torque nut (dry) to between 50 and 75 ft-lbs. A minimum of 1/3 in. of the bolt should
protrude through the nut to allow for staking.

(8) Using center-punch or suitable means, stake the nut.

Table 3-2. Suitable Replacement Bolts, Nuts, and Washers for Temporary
Replacement of Rivets.

RIVET REPLACEMENT

NOTE

All fasteners zinc plated. Diameters are after coating.

1/2 in. Solid Flat-Top Countersunk Head /2 in. Flat Washer, M S21306-2,
(78), Type 7. NSN: 5310-00-828-8946.

1/2 in. Countersunk Bolt, Cross Recessed,
Grade 8, UNC, Class 2A, ANSI-B-18.5, Zinc
Coated, (Iength as required).

1/2 in. Extra Duty Helical Spring-Lock
Washer, M S35340-48,
NSN: 5310-00-834-7606

1/2 in. Hex Plain Nut, Grade 8, UNC, Class
2B, ANSI-B18.2.2, Zinc Coated.

3/4 in. Solid Flat-Top Countersunk Head 3/4 in. Flat Washer, FF-W-92, MS27183-24,
(78), Type 7. NSN: 5310-00-809-8536
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Table 3-2. Suitable Replacement Bolts, Nuts, and Washers for Temporary
Replacement of Rivets - CONT

RIVET REPLACEMENT

3/4 in. Countersunk Bolt, Cross Recessed,
Grade 8, UNC. Class 2A, ANSI-B-18.5, Zinc
Coated, (length as required).

3/4 in. Extra Duty Helical Spring-Lock
Washer, MS35340-51,
NSN: 5310-00-052-6454

3/4 in. Hex Plain Nut, Grade 8, UNC, Class
2B, ANSI-B18.2.2, Zinc Coated.

3/4 in. Solid Buttonhead, Type 6. 3/4 in. Flat Washer, FF-W-92.

3/4 in. Hex Screw, Grade 8, UNC, Class 23,
FF-B-575, Zinc Coated (length as required).

3/4 in. Extra Duty Helical Spring-Lock
Washer, MS35340-51,
NSN: 5310-00-052-6454.

3/4 in. Hex Plain Nut, Grade 8, UNC, Class
2B, ANSI-B18.2.2, Zinc Coated.

3-11. WELDING PROCEDURES.

a. General. Welding on the bridge is limited to the tie rod housings located on the extreme ends of
the ramp sections. No other welding is authorized on the bridge. The bridge is constructed of a special
alloy aluminum (ASTM 2014-T6) which, when heated, loses its structural strength. Unauthorized
welding in specific areas and on certain components can result in the failure of the bridge, causing
severe damage and injury to personnel. Follow the procedures given, deviations are not authorized.

WARNING

Welding produces fumes and gases that are hazardous and can cause injury. Avoid breathing fumes
and gases. Ensure adequate ventilation. Arc rays can injure eyes and burn skin. Do not touch hot
surfaces or heated components, serious burns may occur. Use protective clothing, welding helmet,
and eye filter lens, Electrical shock can kill. Do not touch live electrical parts. (Refer to American
National Standard 249.1, Safety in Welding and Cutting.)

CAUTION

The welding of 2014-T6 aluminum, torch cutting of rivet heads, or the use of any procedure
that involves the application of heat to this aloy in prohibited as the structural integrity will
be jeopardized.
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3-11. WELDING PROCEDURES - CONT

b. Procedures.

(1) Remove damaged pipe by cutting it off with a torch or ARC cutting process,

(2) After cutting, clean up steel surfaces that new pipe is to be welded to by grinding, or
otherwise, remove flash or spatter.

(3) Weld new pipe in place as illustrated. The pipe used should be 60 5/8 in. long x 2 1/2 in.
nomina diameter, extra strong, ASTM A 120 steel (or steel of equivalent or greater strength).
The welding electrode should be AWS A5.1, Class E 7018 electrode.

it

'

NOTE: REMOVE OLD PIPE /
AND WELD NEW PIPE IN

PLACE, TYPICAL ON ALL
RAMP ENDS

Welded Pipe Replacement
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3-12. MAINTENANCE INSTRUCTIONS FOR MLCG6O0.

SECTION INDEX

PROCEDURE PAGE
Tie ROU REPIGCEMENL. . .o.vvoveveeeieeeeesseseseesees s teseesseseesssssssssssssssssessessessasssssessessssssssnssnssnssnasseneanenneans
Cable Beam REPIACEIMENT.. .....coiiiiiiiie e n e r e re e n e nenns 3-14
DeCk CUrb REDIGCEMENL ...ttt s e et e e 3-16
End Panel CUrb REPIACEIMENT ........cvuiveieeeeeeeieeeeeesiessee s eseeseessesssssssssssssssssssssssssssssssssssssssssnsnssssansanes
RamMP CUrb REPIGCEMENE ... nn e 3-18
INSIAE CUID REPIACEMENT .....vveieceeieisieieieieisis ettt ee s s s nn e
Scissoring Cables and Attaching Hardware REPIACEMENL.. .........ccvuieeierrieeieiniieiesssse s sesnees
Hydraulic Cylinder REPIACEMENL.. .......cc.ocieeeece ettt ene e nnenne e 3-23
Miscellaneous Hydraulic Cylinder Components Replacement ... 3-26
Hydraulic Cylinder Hydraulic Lines and Fittings Replacement.. .........cccovoreineineinsenneeseeseeens 3-28
Cylinder Beam REPIGCEMENT ........cccviiiiiieiiisesieie sttt b e bt e seebasteaens 3-31
Flexible Hydraulic Lines Replacement (Diaphragm & Hydraulic Cylinder) ........o.oveveeeeeereeeeeerenenn.
Ramp Section Lateral Brace (Near-Shore and/or Far-Shore) Replacement ..........c.oveceeeercereeennenes
Near-Shore Ramp Section Transverse Brace REPIACEMENL.. .....c.oeuriereiriereeiriereeiriieeeeseseeeeseseesesseens
Far-Shore Ramp Section Transverse Brace REPIACEMENT .......c.ccvevveeueveviiieiecieeieeeee e
Near-Shore Center Section Transverse Brace Replacement.. ...........coevveeeeeeeiececceee e 3-37
Far-Shore Center Section Transverse Brace Replacement ... 3-39
QuUarant REPIBCEMENL.. .....ooveieeeriieiei et r e e b e s e e e e e b e sr e s e e e ne b e sre e s 3-43
Near-Shore Ramp Section REPIACEMENE .......cccruririiiririi e 3-46
Far-Shore Ramp Section REPIACEMENE .......ccviiiiiii s 3-48
Near-Shore Diaphragm RePIACEMENT .....coveveviiiiiiiiiiiit s 3-50
Far-Shore Diaphragm ReEPIACEMENE .....c.cvvviiiiiiiii s
Ramp Section Deck EXrusion REPIACEMENT .....c.cucvevririiuieriririreeisietee et
Ramp Section Hard Hydraulic Line Replacement.. ... 3-56
Ramp Section Miscellaneous Components REPIBCEMENL.. .........o..oveeeeevrrrreeeeeseeeeeeeesseeeeeeseseseeessessens
Near-Shore Center Section REPIACEMENT .......c.eueuriririeieieee s
Far-Shore Center Section REPIACEMENT .......ccovriririeiirrieeee st 3-64
Center Section Deck Extrusion RepIacemMent ..o 3-68
Center Section Hard Hydraulic Piping ReplaCemMent .......oovvvrenines 371
Center Section Miscellaneous Components RePIaCEMENL.. ......ccveirririiinercre e 3-74
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TIE ROD REPLACEMENT
TOOLS/EQUIPMENT:
SUPPLIES:

EQUIPMENT CONDITIONS:
PERSONNEL:

REMOVAL

TM 5-5420-203-14

Genera Mechanics Tool Box SC5180-90-N26
None.
None.

Two

CAUTION

Damaged threaded rods and nuts may require heat to free nuts for removal or may
require cutting in order to remove. Apply heat onl |y to the steel portion of thetie rod
housing as the application of heat to the specia aloy auminum of the bridge will

weaken the structure.
REMOVE TIE ROD (3).
NOTE

Tierod (3) may be removed from either side.

a. Remove nut (1) and flat washer (2) from end

of threaded tie rod (3).

b. Slide threaded tie rod (3) out tie rod housing
(4) from opposite tie rod housing (5) freeing

ramp spacer (6).
INSTALLATION
INSTALL TIE ROD (3).

a. Install one flat washer (2) and one nut (1) on
end of threaded tie rod (3). Slide threaged tie
rod (3) through either end of tie rod housings

(4) or (5).

b. Install ramp spacer (6) beforeinstalling end of
threaded tie rod (3) through center area of

housings as shown.

c. Install second flat washer (2) and nut (1) on
exposed end of threaded tie rod (3).

d. Tighten two nuts (1).

END OF TASK
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CABLE BEAM REPLACEMENT (Sheet 1 of 2)

TOOLSEQUIPMENT General Mechanics Tool Box SC 5180-90-N26
SUPPLIES: None.

EQUIPMENT CONDITIONS: None.

PERSONNEL.: Two

REMOVAL

REMOVE CABLE BEAM (4).
WARNING
The scissoring cables, equalizer plate, and pin are heavy. They could slip and fall and crush hands
or feet. Stay clear of cables and equalizer plate.

NOTE

Block or brace quadrant to preclude
shifting during procedure.

a. Remove equalizer plate retainer pin (1)
holding equalizer plate pin (2) and
equalizer plate (3) in positionin cable
beam (4).

NOTE
Have a second crew member steady

the cables/equalizer plate for the
following step

b. Remove equalizer plate pin (2) from cable
beam (4) releasing equalizer plate (3).

4
. Pull cables (5) and equalizer plate (3) clear of 8 @*‘8 12
cable beam (4). / m

d. Remove retainer (6) securing nut (7) to bolt
(8). Remove nut (7) from bolt (8) securing
quadrant strut (9) to cable beam (4). Remove
bolt (8). Remove quadrant strut (9).

€. Repeat step d. for second strut (9).

k
f. Remove three retainers (10), three ~
nuts (11), and three bolts (12) securing < A
cable beam (4) to far-shore center section <P 6
clip angles.
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CABLE BEAM REPLACEMENT (Sheet 2 of 2)

0. Repeat step f. for opposite side of cable

beam (4). Slide beam (4) clear of clip
an%}es and quadrant struts (9). Set beam (4)
aside.

INSTALLATION
INSTALL CABLE BEAM (4).

a

Position cable beam (4) on clip angles of
center sections. Aline struts 293 tofitinto
sotslocated on cable beam (4). Slide cable
beam (4) forward to aline holesin clip angles

and struts (9).

Install two bolts (8) thru cable beam (4)
passing thru struts (9).

Install six bolts (12) thru clip angles of
center section securing cable beam (4) in
position.

Thread two nuts (7) on two bolts (8).
Tighten nuts (7). Install two retainers (6) in
two bolts (8).

Thread six nuts gll) on six bolts (12).
Tighten nuts (11). Install six retainers (10)
in six bolts (12).

Place equalizer plate (3) so hole dlinesin
equalizer plate and cable beam (4). Install
equalizer plate (3) to cable beam (4). Instll
equalizer plate retainer pin (1) in equalizer
plate pin (2).

END OF TASK

TM 5-5420-203-14
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DECK CURB REPLACEMENT

TOOLSEQUIPMENT General Mechanics Tool Box SC 5180-90-N26
SUPPLIES: Lock Washer (item 5,/ Appendix B) (5 required)
EQUIPMENT CONDITIONS: None.

PERSONNEL.: Two 3

REMOVAL 1, )?
5‘\ ~
REMOVE DECK CURB (3). ~_ >//
NOTE 2

“Z - ‘NQQ\\ 4
Bolglslse%cgring chen})er sectiora\ deck Clérbsl?rfea” % < \A
inst rom-the bottom side up and wi ~ s Uk D
out if not held. The two bolts located on Mﬁ »\\\ = N
- NG )
. >

either end of curb are shorter in length than
thosein the middle.

a Remove five nuts (1) from five bolts (2) ~ S \ L/@ <7 .;,'.’
securing deck curb (3) to center, section (4). < | N N U 74

b. Remove five lock washers (5) from five bolts % "‘ W
(2). Removefive bolts ( 2) with five flat w

washers (6) installed from center section (42 ‘
Remove deck curb (3) from center section (4). W"}
Discard lock washers. s

> :“ |

INSTALLATION
INSTALL DECK CURB (3).
NOTE
Deck curbs (7) have extra mounting holes

located in base for use in alowing mounting
on either side of center sections.

a Position deck curb (3) so holes alinein c. Install five new lock washers (5) on
curb and center section (4). t()%ts (2). Thread five nuts (1) on bolts
b. Install five flat washers (6) on five bolts '
(2). Insert bolts from the bottom of the d. Tighten five nuts (1) on bolts (2).

deck extrusions up as shown. ”
END OF TASK
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END PANEL CURB REPLACEMENT

TOOLS/EQUIPMENT

SUPPLIES:
EQUIPMENT CONDITIONS: None.
PERSONNEL: Two
REMOVAL
REMOVE END PANEL CURB (3).

NOTE

End panel curbs have extra mounting holes
located in base for use in alowing mounting

on either side of end panels.

a. Remove four nuts (1) from four bolts (2)

securing end panel curb (3) to end panel (4).

b. Remove four lock washers (58 from four

bolts (2). Remove four bolts (2) with four flat

washers (6) installed from end panel (4).
Remove end panel curb (3) from end panel
(4). Discard lock washers (5).

c. Remove nut (7) and lock washer (8) from

short bolt (9). Remove bolt (9). Discard lock

washer.

d. Remove flat washer (10) from bolt (9).

INSTALLATION
INSTALL END PANEL CURB (3).

a. Position end panel curb (3) so holes ainein
curb and end panel (4).

b. Install four flat washers (6) on four bolts
(2). Insert bolts from the bottom of the deck
extrusions up as shown.

¢. Instal four new lock washers (5) on bolts
(2). Thread four nuts (1) on bolts (2).

TM 5-5420-203-14

Genera Mechanics Tool Box SC 5 180-90-N26
Lock Washer (item 5,[Appendix E) (5 required)

d. Tighten four nuts ( g on bolts (2).
Tighten four nuts (|

e. Place flat washer (10) on bolt EQ; Install
bolt (9) in end panel and curb (3) from
bottom up.

f. Install new lock washer (8) on bolt (?)
Thread nut (7) on bolt (9). Tighten nu
bolt assembly.

END OF TASK
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RAMP CURB REPLACEMENT

TOOLSEQUIPMENT General Mechanics Tool Box SC 5180-90-N26
SUPPLIES: Lock Washer (item 5[Appendix E) (6 required)
EQUIPMENT CONDITIONS: None.

PERSONNEL.: Two

REMOVAL

REMOVE RAMP CURB (4).

a. Remove four nuts (1) and four bolts
(2). from ramp curb (3). Remove four lock
washers (4) from bolts (2). Discard lock
washers (4).

b. Remove bolt (58 with attached lock washer
(4) from curb (3). Remove ramp curb (3).
Discard lock washer (4).
INSTALLATION
INSTALL RAMP CURB (4).

a. Place ramp curb (3) on end ramp (6). Aline
holes in ramp curb with those in end ramp.

b. Thread bolt (5) with attached flat washer into
threaded socket in end of curb (3) and end ramp
(6) and tighten.

c. Insert four bolts (2) from the bottom side of end
ramp (6) up through end ramp and ramp curb (3).

d. Install four new lock washers (4) on installed
four bolts (2).

e. Thread four nuts (1) on four bolts (2) and
tighten.

END OF TASK

3-18



TM 5-5420-203-14

INSIDE CURB REPLACEMENT

TOOLSEQUIPMENT: General Mechanics Tool Box SC 5180-90-N26
SUPPLIES: None.
EQUIPMENT CONDITIONS: None.
PERSONNEL: Two i/); 3/&
77 N
REMOVAL / ) '

REMOVE INSIDE CURB (2).

a. Removefivebolts (1) securin
inside curb (2) to end ramp (3?.

b. Removeinside curb (2).

INSTALLATION
INSTALL INSIDE CURB (2).

a Place inside curb (2) on end ramp (3). Aline
holesin inside curb with those of end ramp.

b. Install five threaded bolts through inside curb
and into end ramp securing curb (2) to end
ramp (3). Tighten five bolts (1).

END OF TASK
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SCISSORING CABLES AND ATTACHING HARDWARE REPLACEMENT (Sheet 1 of 3)

TOOLS/EQUIPMENT: General Mechanics Tool Box SC5180-90-N26
Lifting Device (500 Ibs capacity)
Sling, Multiple Leg

SUPPLIES: None.
EQUIPMENT CONDITIONS: None.
PERSONNEL: Two
REMOVAL

REMOVE SCISSORING CABLES AND ATI’ACHING HARDWARE.

a Remove two retainers (1) from one
side of two pins (2) holding cable
retainer (3) In position on quadrant (4).

b. Remove two fi ns (2) from flanges (5)
of quadrant (4) releasing cable retainer (3).

c. Remove cable retainer (3) holding
cables (6) in grooves of quadrant.

WARNING

The scissoring cables are heavy and can crush
youl. Stgy clear of the cables when they are
suspended

d. Attach alifting sling to about the center of
cables (6) and lift until slack is removed.

e. Remove equalizer plate retainer pin (7)
holding equalizer plate pin (8) and equalizer
plate (9) in position in cable beam (10).

f. Have asecond crew member steady the
cables/equalizer plate assembly and remove
eguahzer plate pin (8? from cable beam ( 10)
releasing equalizer plate (9).

g. Moveto cylinder end of cables (11).

h. Remove equalizer plate retainer pin (12) from
equalizer plate pin (13) holding equalizer P’l ate
(14) in position on rod end (15) of hydraulic
cylinder (16).

I.  Remove equalizer plate pin (13) releasing
equalizer plate (14) and cables éllg from rod
end (15) of hydraulic cylinder (16).
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TM 5-5420-203-14

SCISSORING CABLES AND ATTACHING HARDWARE REPLACEMENT (Sheet 2 of 3)
J. Lift cables (11) from bridge and set aside.
INSTALLATION

INSTALL SCISSORING CABLES
AND ATTACHING HARDWARE.

WARNING

The scissoring cables are heavy and
can crush you. Stay clear of the cables
when they are suspended.

CAUTION

The direction of rotation of the cable
strands are critical. The |eft cable is not
designed for use on the right and vice
versa. Note rotation of the strands of
cable when replacing cables, check the
current placement with Detall A and B
as shown, and ensure they are
installed properly.

a.  Using lifting device and a ding attached to the
approximate center of cables, lower cablesin
I%osition so the equalizer plates will mate.

oute cables through transverse braces as
necessary for clearance.

b. Insert flat end of equalizer plate (9) into
cavity located on cable beam (10). Install
equalizer plate pin (8) in cable beam (10)
securing equalizer plate and attached
cables ?11).

c. Instal equdizer plate retainer pin (7) in
pin (8).

d. Place flanges of equalizer plate (14) over the

rod end (15) of hydraulic cylinder (16). Ingtall ] O]
equalizer( pl?awte ir>1/ (13) ineﬁualizer(pla)te Mn /

securing plate (14) with cables (11) to rod CABLE ROTATION

COUNTER CLOCKWISE
end (15).
CABLE ROTATION
e. Install equalizer plate retainer pin (12) CLOCKWISE
in pin (13).
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SCISSORING CABLES AND ATTACHING HARDWARE REPLACEMENT (Sheet 3 of 3)

f. Instal cable retainer (3) in flanges (5) of
quadrant (4) securing cables (6) in position.

~ Install two pins (2) through flanges (5)
9 locking cab?e retainer (3)%n position.

h. Install two pin retainers (1) in two pins (2). If
second two pin retainers (1) were removed,
install second two pin retainers (1) in opposite
ends of pins (2).

END OF TASK
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HYDRAULIC CYLINDER REPLACEMENT (Sheet 1 of 3)

TOOLSEQUIPMENT General Mechanics Tool Box SC5180-90-N26
Lifting Device (2000 Ib capacity)
Sling, Multiple Leg

SUPPLIES None.
EQUIPMENT CONDITIONS: None.
PERSONNEL: Three
REMOVAL

REMOVE HYDRAULIC CYLINDER (5).

a Sup,oort equalizer plate (1) to keep it from
ing. Remove cotter key (2) from equalizer

plate pin (3). Remove pin (3) securing rod

end( ) of cyllnder (5 to equalizer plate (1).

WARNING
FRH hydraulic fluid may contain Tricresyl
Phosphate (TCP) which, if taken internaly,
can cause paralysis. Hydraul|c fluid may be
absorbed through the skin. If hydraulic fluid

gets on skin, wash with soap and water as
soon as possible.

b. Release hydraulic pressure by turning
manual hydraulic bleed valves (6) and
(7) located within the protective
housings (8) on both ends of hydraulic
cylinder (5).

TM 5-5420-203-14
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TM 5-5420-203-14

HYDRAULIC CYLINDER REPLACEMENT (Sheet 2 of 3)

¢+ Disconnect hydraulic cylinder hydraulic line
(9) from connecting point %O) located on center
section (11). Disconnect other end of line (9)
from connecting point (12) located on hydrauhc
cylinder (5).

d. Disconnect hydraulic cylinder hydraulic line |
(13) from connecti ng point (14) located on I::

center section (15). Disconnect other end of
line (13) from connectmg point (16) located on
hydraulic cylinder (5).

e Ee(rjnovle twol_b(()jlts (17) secEJr;gg upper NEAR SHORE
ydraulic cylinder support (18) to center 4 9
sections (11 and 15). Remove support (18). 1 10

f. Remove four bolts and dide transverse brace

19) over cylinder cap end (20). Refer to
ook X3 e b end (20)

WARNING
The hydraulic cylinder and pins are heavy.

They could dip and fal and crush hands or
feet. Stay clear of cylinder, pins, etc. 21 22

2
20
0. Attach alifting dling ﬁZl) to hydraulic cylinder (2 PLS)\E’"&/ / |

upper bracket assembly (22). Take up the slack
in the cable using lifting device.

h.  Remove one cotter pin (23) from hydraulic

cylinder pin (24). Remove pin (24) releasing
hydraulic cylinder (5) from cylinder beam ( 25)

I Using lifting device, lift hydraulic cylinder (5)
from center sections and set aside.”

INSTALLATION
INSTALL HYDRAULIC CYLINDER (5).

a. Attach lifting sling (21 ) to hydraulic cylinder
upper bracket assembly (22).

b. Swing hydraulic cylinder into position
between center sections (11 ) and (15) as shown.
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HYDRAULIC CYLINDER REPLACEMENT (Sheet 3 of 3)

Aline cap end (20) of hydraulic cylinder (5)

with flange ﬁ26) of cylinder beam (25). Install

hydraulic cylinder pin (24) securing cylinder

(5) to cylinder beam (25). Install cotter pin (23)

inpin (24). A

: 3\%\
Position hydraulic cylinder support (18) in ﬁ .
y y pport (18) ™ P

position in clip angles of center sections (112 LA
and (15). Install two bolts (17) in support (18). 4 iy N
Tighten two bolts (17). ) 5 N =S

Position bottom and top flanges of equalizer 7 q
plate (1) over rod end (4) of hydraulic

LA

|
cylinder (5). Aline holes in both. ) ’\1%2
Insert equalizer plate pin (3) in equalizer plate S

(1) and through rod end (4). el

Install cotter key (2) in pin (3).

WARNING

FRH hydraulic fluid may contain

Tricresyl Phosphate (TCP) which, if
taken internally, can cause paralysis.
Hydraulic fluid may be absorbed through
the skin. If hydraulic fluid gets on skin,
wash with soap and water as soon as
possible. .
Connect hydraulic cylinder hydraulic line
(9) to connection point (10) located on
center section (115). Connect other end of
line (9) to connecting point (12) located on
hydraulic cylinder (5).

§(-*3; o
Connect hydraulic cylinder hydraulic line \‘\CF]\
8

(13) to connection point (14) located on center
section (15). Connect other end of line ﬁ13) to
connecting point (16) located on hydraulic
cylinder (5).

Be sure manual hydraulic bleed valves 86) and
(7) located under protective housings (8) on
hydraulic cylinder (5) are closed.

END OF TASK
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?{IqI]SCELfL,?NEOUS HYDRAULIC CYLINDER COMPONENTS REPLACEMENT
eet 1 of 2

TOOLS/EQUIPMENT General Mechanics Tool Box SC 5180-90-N26
SUPPLIES: Lock Washer (item 4, Appendix E) (8 required
Lock Washer (item 5[ Appendix E) (2 requir
L octite, Pneumatic/Hydraulic Seal "569" (item 3, [Appendix D]

EQUIPMENT CONDITIONS: Scissoring Cables and attaching hardware removed [pg 3-20).
Hydraulic Cylinder removed quj 3-23).

REMOVAL
REMOVE MISCELLANEOUS HYDRAULIC CYLINDER COMPONENTS.

a. Remove two screws (1) and two lock washers
(2) securing one end of shield assembly (3) to
rod end (4) of hydraulic cylinder (5). Discard
lock washers.

b. Remove remaining two screws (1) and two
lock washers (2) securing rema|n|n end of
shield assembly (3) to rod end (4) of hydraulic

y 6
cylinder (5). Discard lock washers. K 2
c. Remove shield assembly (3) from hydraulic b ! '

cylinder (5). \ 10 | &

d. Repeat steps a. thru c. for second shield XA A/‘N—x
assembly (6) located on cap end (7) of \ /
hydrauh cylinder (5). Discard lock \\‘D/ 3/)
washers (2¥

e. Remove nut (8) and lock washer (9) from
screw (10) securing one side of lower
retal n|n strao (11) and upper bracket

2) to hydraulic cylinder (5).,

&1
Dlscardloc washer. "
f. Remove screw (10). e \ ,\‘ i,/s

g. Repeat steps e. and f. for opposite side of
lower retaining strap (11) and upper bracket
assembly (12). Discard lock washer (9).

h. Remove lower retaining strap (11) and quer
bracket assembly (12) from hydraulic cylinder (5
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TM 5-5420-203-14

MISCELLANEOUSHYDRAULIC CYLINDER COMPONENTS REPLACEMENT
(Sheet 2 of 2)

INSTALLATION
INSTALL MISCELLANEOUS HYDRAULIC CYLINDER COMPONENTS.

a. Place new lock washer (2) on screw (1).
Position shield assembly (3) on rod end (4) of

hydraulic cylinder (5). 6\ /1
N\
b. Insert screw (1) through shield assembly (3) i S Van
and thread screw (1) into hydraulic cylinder (5). K 74 |I \k,)g
10 \S
C. Repeat step a. for three remaining screws (1) 1"{ \ﬁ\ / J (:
using new lock washers (2). w\f K R
d. Repeat steps a. thru c. for second shield \k\fg/ \\ , )/
assembly (6) on cap end (7) of hydraulic 5 |
cylinder (5). \>// i /M\ 7
e. Position upper bracket assembly (12) / /'/
centered on top of hydraulic cylinder (5) < |
as shown. Mate lower retaining strap =~ |

-

(11) with bracket assembly (12). Aline 4 g&\\‘ \ﬁ) /,f\\i\\ /L/"

holes in bracket (12) and strap (i1). },/W \;\\ A\ g
(=) M\

. < 4 i —Q
. L :ﬁ.\lr N Hr—,—s
f. Insert screw (10) in mounting holes &K s

of upper bracket assembly (12). Place
new lock washer (9) on screw (10). Thread

nut (8) on screw (10). Repeat for
opposite side.

g. Besurelifting ring (13) of upper bracket
assembly (12()] Isin the top most position as
shown, centered equally between each end of
hydraul|c cylinder (5).

h. Tighten two nuts (8).

END OF TASK

3-27



TM 5-5420-203-14

HYDRAULIC CYLINDER HYDRAULIC LINES AND FITTINGS REPLACEMENT
(Sheet 1 of 3)

TOOLSEQUIPMENT General Mechanics Tool Box SC 5180-90-N26
SUPPLIES: None.
EQUIPMENT CONDITIONS: None.
PERSONNEL: Two
WARNING

FRH hydraulic fluid may contain Tricresyl Phosphate (TCP) which, if taken internally, can cause

paralysis. Hydraulic fluid may be absorbed through the skin. If hydraulic fluid gets on skin, wash
with 'soap and water as soon as possible.

CAUTION

Itiscritical that special care be taken not to flatten, score, or otherwise damage the threads of
useable components during the removal and installation procedures.

NOTE

. Due to the large number of fittings and varying lengths of pipe, the following procedures are
written in a general manner. Removal of any piping or fitting requires the counterclockwise
rotation of the component to be removed. Regliacement of that component requires the clockwise
rotation. All piping and fittings are Nationa Pipe Thread (NPT). Consideration must be given as
to how to reach the defective component and how it is to be removed.

oA fitting, for example, located in the center of severa other fittings and piping cannot be removed
without the removal of other components that may not be damaged. Removal of hard EI ping and
fittings requires disassembly beginning at the nearest end of the fittings or pipingsto the
damaged component. After removal of one component in the line, then the next, and the next,
until the damaged component is reached and can be removed.

REMOVAL
REMOVE HYDRAULIC CYLINDER HYDRAULIC

HYDRAULIC

a. Remove half quick-disconnect coupling (1)
from straight pipe adapter (2). Retain
hydraulic cap assembly (3) for reuse.

b. Remove strai ?ht pipe adapter (2) from rubber
hose assembly (4).

c. Remove rubber hose assembly (4) from

straight pipe adapter (5). Retain hydraulic cap
assembly (3) for reuse.
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TM 5-5420-203-14

HYDRAULIC CYLINDER HYDRAULIC LINES AND FITTINGS REPLACEMENT
(Sheet 2 of 3)

d.

Remove straight pipe adapter (5) from half
quick-disconnect coupling (6).

Remove half quick-disconnect coupling (6)

from second half quick-disconnect coupling (7).

Remove second half quick-disconnect
coupling (7) from pipe (8).

HYDRAULIC

Remove angle valve (9) from pipe
fitting (10).

Remove pipe fitting (10) from elbow (11).
Remove elbow (11) from tee (12).
Remove tee (12) from pipe (13).

Remove pipe (13) from elbow (14).

Remove elbow (14) from hydraulic
cylinder (15).

m. Repeat for the opposite end.
INSTALLATION

INSTALL HYDRAULIC CYLINDER HYDRAULIC
LINES AND FITTINGS.

NOTE

Itiscritical that specia care be taken not to
flatten, score, or otherwise damage the threads
of useable components during the replacement
procedures. Apply Loctite Pneumatic/
Hydraulic “569” (or equivalent) to the
threads of all pipe and fittings prior to
installation.

Thread elbow (14) in cap end of hydraulic
cylinder (15) as shown.

Thread pipe (13) in elbow (14).

Thread tee (12) on pipe (13).

Thread angle valve (9) in pipefitting (10).
Thread elbow (11) in tee (12).
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HYDRAULIC CYLINDER HYDRAULIC LINES AND FITTINGS REPLACEMENT
(Sheet 3 of 3)
WARNING
FRH r;ﬁdraulic fluid may contain Tricresyl Phosphate (TCP) which, if taken

internally, can cause paralysis. Hydraulic fluid may be absorbed through the skin.
If hydraulic fluid gets on skin, wash with soap and water as soon as possible.

f. Thread pipe fitting (10), with angle valve (9
installed? E|)n elbov% 211;. : ©)

g. Thread pipe (8) in tee 812). Thread half quick-
disconnect coupling (7) on pipe (8).

h. Connect half quick-disconnect coui)Iing (7) to

second half quick-disconnect coupling (6). 14 ]
HYDRA By s
i. Instal hydraulic cap assembly (3) on L;NE"“C@ 12 82\7 SE 9
straight pipe adapter (5). ‘ 3%

j. Thread pipe adapter (5? in assembled
quick-disconnect couplings (7 and 8).

k. Thread rubber hose assembly (4) on straight
pipe adapter (5).

/
1. Thread straight pipe adapter (2) in other end of /
rubber hose assembly (4).

m. Install hydraulic cap assembly (3) on
installed straight pipe adapter (2).

n.  Secure cap assembly (3) by threading
half quick-disconnect coupling on straight
pipe adapter (2).

END OF TASK
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CYLINDER BEAM REPLACEMENT

TOOLS/EQUIPMENT General Mechanics Tool Box SC 5180-90-N26

SUPPLIES: None

EQUIPMENT CONDITIONS: Scissoring Cables and attaching hardware removed [pg 3-20).
Hydraulic Cylinder removed [pg 3-23).

Ramp Section Lateral Brace removed {(pg 3-34).
Near-Shore Ramp Section Transverse Braces removed [pg 3-35).

Quadrant removed (pg 3-43).
Near-Shore Ramp Section removed [(pg 3-46).
PERSONNEL: Two

REMOVAL
REMOVE CYLINDER BEAM (4).

a. Remove six bolt retainers (1) from
bolts (2)

b. Remove six nuts %3) from bolts (2)
securing cylinder beam (4) to cli
angles of ramp sections (5 and 68.

c. Remove cylinder beam (4) from
ramp sections (5 and 6).

INSTALLATION
INSTALL CYLINDER BEAM (4).

a. Position cylinder beam (4) on clip
angles of ramp sections (5 and 6) and
aine bolt holes.

b. Install six bolts (2) securing cylinder
beam (4) to clip angles of ramp
sections (5 and 6).

c. Thread six nuts (3) on bolts (2).

d. Install six retainers (1) on bolts (2),

END OF TASK
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FLEXIBLE HYDRAULIC LINES REPLACEMENT
(DIAPHRAGM AND HYDRAULIC CYLINDER) (Sheet 1 of 2)

TOOLSEQUIPMENT: General Mechanics Tool Box SC 5180-90-N26

SUPPLIES: None.

EQUIPMENT CONDITIONS: None.

PERSONNEL.: One

REMOVAL

REMOVE FLEXIBLE HYDRAULIC LINES ON DIAPHRAGM AND HYDRAULIC CYLINDER.
WARNING

FRH hydraulic fluid may contain Tricresyl Phosphate (TCP) which, if taken
internally, can cause paralysis. Hydraulic fluid may be absorbed through the skin. If
hydraulic fluid gets on skin, wash with soap and water as soon as possible.

, 4

a. Grasp the outer ring (1) of the female 4
qor?rﬁgctor 2) at theg e(ngl of the hydraulic 7 ! 3 \ \‘
line (3?1 and pull the outer ring away . ./ n \ [ A
from the male connector (4). Outer ring t | \ pe

(é? will dlide back about 1/2 in.
releasing hydraulic line (3).

b. Repeat step a for opposite end of
line (3).

NOTE

Hydraulic line (5) located on
diaphragm may require disassembly
prior to removal.

c. Remove half quick-disconnect coupling

(6) from pipe nipple (7). 5‘\sg/g—_‘\\\ <
d. Removepi Be nipple S?) from quick- S %3{

discomect bracket (8). Replacement 2
line will require the removal of half 8
quick-discomect coupling (6? from 7
pipe nipple (7) prior to installation. 6 \ =

S

)
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FLEXIBLE HYDRAULIC LINESREPLACEMENT
(DIAPHRAGM AND HYDRAULIC CYLINDER) (Sheet 2 of 2)

INSTALLATION

INSTALL FLEXIBLE HYDRAULIC LINES ON DIAPHRAGM AND HYDRAULIC CYLINDER.
WARNING
FRH hydraulic fluid may contain Tricresyl Phosphate (TCP) which, if taken

internally, can cause paralysis. Hydraulic fluid may be absorbed through the skin.
If hydraulic fluid gets on skin, wash with soap and water as soon as possible,

a. Grasp the outer ring (1) of the female
connector (2) at the end of the
hydraulic line (3) and pull the outer
ring back. Outer ring will slide back
approximately 1/2 in. H

b. Withring (1) in the retracted position,
mate ring with male connector (4)
inserting male connector in the female
connector (2). Release outer ring (1)
locking the two connectors together. .

Pull slightly on the coupling to be sure R
the connection is secure. ‘ " \" . \ _
NOTE 4 3

Diaphragm hydraulic lines may
require disassembly prior to

replacement.

c. Hydraulic line (5) must have half ~
qa/ick-disconne(ct)coupl,i ng (6) removed 5\<<\ O
from pipe nipple (7) prior to // Y%
installation. X

d. Insert nipple(??(throu h quick-
disconnect brac

| et (8) located on the <
diaphragm (not shown?_. Thread half ~ © i
quick-disconnect coupling (6) on S , 3

nipple (7) and tighten. Connect
opposite end in the same manner as for
hydraulic cylinder line above.

END OF TASK
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RAMP SECTION LATERAL BRACE (NEAR-SHORE AND/OR FAR-SHORE)
REPLACEMENT

TOOLSEQUIPMENT: General Mechanics Tool Box SC 5180-90-N26
SUPPLIES: None.

EQUIPMENT CONDITIONS: None.

PERSONNEL.: One

REMOVAL

REMOVE RAMP SECTION (NEAR-SHORE AND/OR
FAR-SHORE) LATERAL BRACE (2).

a. Remove four bolts (1) securing lateral brace
(2) to ramp sections (3) and (4).

b. Remove lateral brace (2).

INSTALLATION

INSTALL RAMP SECTION (NEAR-SHORE AND/OR
FAR-SHORE) LATERAL BRACE (2).

a. Install lateral brace (2) in position on ramp
sections (3) and (4).

b. Install four bolts (1) in brace (2). Tighten four
bolts (1).

END OF TASK
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NEAR-SHORE RAMP SECTION TRANSVERSE BRACE REPLACEMENT

TOOLS/EQUIPMENT: General Mechanics Tool Box SC 5180-90-N26
Lifting Device (2000 Ibs capacity)
Sling, Multiple Leg

SUPPLIES: None.

EQUIPMENT CONDITIONS: Scissoring Cables and attaching
Hydraulic Cylinder removed (pg 3-23
Cylinder Beam removed (pg 3-31).
PERSONNEL.: Two

REMOVAL

REMOVE NEAR-SHORE RAMP SECTION TRANSVERSE BRACES (2 and 4).

WARNING

The hydraulic cylinder isheavy and can crush you. Stay clear of the cylinder when

it issuspended. Only personnel necessary to the task should bein, on, or around
the task area.

a. Remove four bolts (1) from transverse brace
(2). Remove transverse brace (6).

b. Remove four bolts (32 securing transverse

brace (4) to sections (5 and 6). Remove
transverse brace (4).

INSTALLATION

INSTALL NEAR-SHORE RAMP SECTION
TRANSVERSE BRACES (2 and 4).

a. Install transverse brace (2) in position on
sections (5 and 6).

b. Install four bolts (1? securing transverse
brace (2). Tighten tour bolts (1).

c. Instal transverse brace (4) in position
on sections (5 and 6).

d. Instal four bolts (3) securing transverse
brace (4). Tighten four bolts (3).

END OF TASK

hardware removed [pg 3-20).
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FAR-SHORE RAMP SECTION TRANSVERSE BRACE REPLACEMENT

TOOLS/EQUIPMENT: General Mechanics Tool Box SC5180-90-N26
SUPPLIES: None.

EQUIPMENT CONDITIONS: None.

PERSONNEL.: Two

REMOVAL

REMOVE FAR-SHORE RAMP SECTION TRANSVERSE BRACES (2 and 6).

NOTE
Transverse braces may be mounted on
either side of clip angles located on
ramp sections.

a Remove four bolts (1) securing
transverse brace (2) to ramp sections
(3 and 4).

b. Remove transverse brace (2).
c. Remove four bolts (5) securing
transverse brace (6) to ramp sections
(3 and 4).
d. Remove transverse brace (6).
INSTALLATION

INSTALL FAR-SHORE RAMP SECTION
TRANSVERSE BRACES (2 and 6).

a Ingtall transverse brace (2) in position on
ramp sections (3 and 4).

b. Install four bolts (1) securing brace (2) in
position. Tighten bolts (1).

c. Ingtal transverse brace (6) in position on
ramp sections (3 and 4).

d. Instal four bolts (5) securing brace (6) in
position. Tighten bolts (5).

END OF TASK
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I(\ISIEAR-S?(?RE CENTER SECTION TRANSVERSE BRACE REPLACEMENT
eet 1 of 2

TOOLS/EQUIPMENT General Mechanics Tool Box SC 5180-90-N26
Lifting Device (2000 lbs capacity)
Sling, Multiple Leg

SUPPLIES: None.

EQUIPMENT CONDITIONS: Scissoring Cables and attaching hardware removed [pg 3-20).
? Hydraulic Cylinder removed

PERSONNEL: Two

REMOVAL

REMOVE NEAR-SHORE CENTER SECTION TRANSVERSE BRACES (2 and 4).

NOTE
Ramp sections are not shown for clarity.

a. Remove four bolts (1) securing transverse
brace (2) in position. Remove brace (2).

b. Remove four bolts (3) securing transverse
brace (4) in position. Remove brace (4).
INSTALLATION

INSTALL NEAR-SHORE CENTER SECTION
TRANSVERSE BRACES (2 and 4).

NOTE

Transverse braces can be mounted on either
side of clip angles of center sections.

a. Position transverse brace (2) in position as
shown on one side of clip angles.
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(NShEARZ-SIf-ISRE CENTER SECTION TRANSVERSE BRACE REPLACEMENT
et 20

b. Be sure opposite side of brace (2) falls on the
same side of the center section clip angles.

c. Ingtal four bolts (1) securing transverse brace
in position. Tighten bolts (@.

d. Position second transverse brace (4) in
position as shown on one side of clip angles.

e. Be sure opposite side of brace (4) falls on the
same side of the center section clip angles.

f. Instal four bolts (3) securing transverse brace
in position. Tighten bolts (3?.

END OF TASK
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FAR-SHORE CENTER SECTION TRANSVERSE BRACE REPLACEMENT (Sheet 1 of 4)

TOOLSEQUIPMENT General Mechanics Tool Box SC 5180-90-N26
Lifting Device (2000 |bs capacity)
Sling, Multiple Leg

SUPPLIES: None.
EQUIPMENT CONDITIONS: Cable Beam removed [pg 3-14).
Far-Shore Ramp Section removed [pg 3-48).
PERSONNEL.: Two
REMOVAL
REMOVE FAR-SHORE CENTER SECTION
TRANSVERSE BRACES (2 and 25).
NOTE

Cable beam, cables, struts, etc., not
shown for clarity.

a Remove four bolts (1) securing transverse
brace (2) in position.

b. Remove transverse brace (2).

B“S
c. Using alifting device cable n@b
(3), place dling (4? around the 4
center and thru holes in the middle Ty a— S
of quadrant (5). Take adlight strain \ A= =\
on the quadrant with lifting device. Y A N\ \N

d. Placeawood block (6) under the
lower portion of the quadrant to
preclude rolling. Leave the sling
and lifting device attached.
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e. Remove two retainers (7) from one
side of two pins (8) holding cable
retainer (9) in position on quadrant (5).

f. Remove two pins (8) from flanges
(10) of quadrant (5) releasing cable
retal ner(19)0

g. Remove cable retainer (9) holding
cables (11) in grooves of quadrant (5).

WARNING

The scissoring cables are heavy and
can crush you. Stay clear of the cables
when they are suspended.

NOTE

The direction of the rotation of the cable
strands are critical. The |eft cableis not
designed for use on the right and vice
versa. Note the rotation of the stands of the
cable when replacing cables, check the
current placement with illustrations given
and ensure they are installed properly.

h. Attach a lifting sling to the approximate
center of the cables (11) and lift until slack
IS removed.
I. Remove equalizer plate pin retainer (12)
plate (14) in position in cable beam (15).
NOTE

Have a second crew member steady the
cables/equalizer plate for the following step.

j. Remove equalizer plate pin (13) from cable
beam (15) releasing equalizer plate (14).

k. Remove retainer (16) securing nut (17) to bolt
(18). Remove nut (17) from bolt (1%) securing
gui';\dgan'; strut (19) to cable beam (15). Remove

olt (18).

1. Repeat for second strut (20).
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FAR-SHORE CENTER SECTION TRANSVERSE BRACE REPLACEMENT (Sheet 3 of 4)

m. Remove three retainers (21) securing three

INSTALLATION

nuts (22) to three bolts (23) securing cable
beam (15) to far-shore center section clip angles.

Repeat for opposite side of cable beam (15).
Slide beam (15) clear of clip anglesand
qu_zédrant struts (19 and 20). Set beam (15)
aside.

Remove four bolts (24) securing transverse
brace (25) to clip angles of center sections.
Remove transverse brace (25).

INSTALL FAR-SHORE CENTER SECTION TRANSVERSE BRACES (2 and 25).

o o

o

NOTE

.Transverse braces can be mounted on either side of clip angles of center sections.

« Be sure opposite side of brace (25) falls on the same side of the center section dip angl es.
Position transverse brace (25) in position as shown on one side of clip angles.

Install four bolts (24) securing transverse brace in position. Tighten bolts (24).

Slide transverse brace (25) over cylinder cap end.

Slide cable beam (15) in position on clip angles on center sections. Be sure connecting ends of
struts (19 and 20) fit in recessed dots of beam (15).

Aline the holesin beam (15) with those in the clip angles.

Install six bolts (23) in cable beam (15).

_ Thread six nuts (22) on six bolts (23). Tighten nuts (22).

Install six retainers (21) in six bolts (23).

Secure transverse brace (25).
NOTE

It maybe necessary to shake quadrant (not shown) up and down using lifting devicein
order to aline strut mounting holes.

Install two bolts (18) through cable beam (15) securing struts (19 and 20) in position.
Thread two nuts (17) on two bolts (1 8). Tighten nuts (17).
Install two retainers (16) in two bolts (18).
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NOTE

A second crew member is required for
the following task.

m. Insert flat end of equalizer plate (14) into
cavity located on cable beam (15). Install
equdizer plate pin (13) in cable beam (15)
securing quaker plate and attached cables (11).

n. Install equalizer plate pin retainer (12) in
pin (13).

NOTE

The direction of the rotation of the
cable strands are critical. The left cable
is not designed for use on the right and
vice versa Note the rotation of the
strands of the cable when replacing
cables, check the current placement
with Detail A and B and ensure they
areinstalled properly.

0. instal cable retainer (9) in flanges (10) of
quadrant (5) securing cables (11) in
position.

p. Ingtall two pins (8) through flanges
(10) locking cableretainer (9) in
position.

g. ingtall two pin retainers (7) in pins
(8). If second two pin retainers (7)
were removed, install second two pin
retainers (7) in opposite ends of pins (8).

r. Podtion transverse brace (2) on one side
of clip angles.

s. instal four bolts (1) securing brace (2).
Tighten bolts.

END OF TASK
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TOOLSEQUIPMENT General Mechanics Tool Box SC 5180-90-N26

Lifting Device (2000 |bs capacity)
Sling, Multiple Leg

SUPPLIES: None.

Hydraulic Cylinder removed (pg 3-23
Flexible Hydraulic Lines removed (o ).

EQUIPMENT CONDITIONS: Scissoring Cables and attaching hardware removed [pg 3-20).
).

PERSONNEL: Four
REMOVAL
REMOVE QUADRANT (4).

NOTE

Some quadrants may be equipped with a modification using a quadrant locki n?_ pinto hold
ication to

asecond locking pinin position. See Detail A. Illustration is shown with modi
quadrant Perform the procedures that apply.

. Attach alifting dling (1) through the top
hole in the center of the quadrant (4).
Attach ding (1) to lifting device cable (2).

. Place awood block (3) used as a scotch
under the near-shore bottom end of the
quadrant (4) as shown.

Remove slack from lifting sling (1).

. Remove bridge pin retainer (5)
(see Detail A) from quadrant locking 3 DETAIL A
pin (6). Remove quadrant locking pin NOTE: REVERSE SIDE

B / L
(6) from angular plates (7). OF DETAIL B N !

Remove bridge pin retainer (8) /,

(see Detail B), from quadrant A //

locking pin (9). Refer to Detail A, &, é@
Remove second quadrant locking -

pin (9) from opposite side of
quadrant (4) and quadrant hinge °
pin (10).

Perform steps d. and e. for other DETAIL B
side of quadrant (4).

_ Refer to Detail B. Remove bridge pin retainer

(12) from quadrant locki n? pin (12). Remove
quadrant locking pin (12) from quadrant
hinge (13).
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h.

Separate bars of hinge (13) for removal of
quadrant (4).

Perform steps g. and h. for opposite side of
quadrant (4).

Be sure al slack has been taken up by lifting
crane to preclude rolling of quadrant.

Remove bridge bolt retainer (14) from bridge
bolt 5153. Remove bridge bolt nut (16) from
bolt (15 holding strut (17) to quadrant (4).
Remove bolt (15).

Repeat step k. for second strut (17).
Using lifting device and dling,

sowly lift quadrant (4), rotate 90° and
remove from bridge and set aside.

INSTALLATION
INSTALL QUADRANT (4).

a
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Using a dling (1) and lifting device, lift
quadrant (4) for placing on quadrant hinge

pins (10). Be sure bars of quadrant hinges (13)

are open as shown.

Slowly lower quadrant (4; into position.
When quadrant hinges (13) are at the same
level as pins (10), move quadrant forward and
over pins (10).

Using wood blocks, chock up underside of
quadrant (3) so it will not roll.

Lift up/over bars (13) and mesh with upper
bars (13).

Refer to Detail A. Insert quadrant locking pin
512; through holes in meshed bars of hinge

13). Insert bridge pin retainer (11) in pin (12).

Refer to Detail B. Install quadrant locking pin
(9) in base of quadrant (4) through base o
quadrant, and through quadrant hinge pin (13)
(not shown).

ARE NOT SHOWN
FOR CLARITY

DETAIL A

ﬁ

DETAIL B
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QUADRANT REPLACEMENT (Sheet 3 of 3)

g. RefertoDetail A. Insert bridge pin retainer
(8) inlocking pin (9).

h. Refer to Detail B. Install quadrant locking pin
(6) in holes at base of quadrant (4) passing
over installed pin (9). Pin (6) secures pin
(9) in place. Install bridge pin retainer (5) in
locking pin (6).

i. Leave ding in place to aid in connection
of the quadrant struts.

j. Using dling and lifting device, lift upon
quadrant (4) and remove blocking.

k. Slowly lower quadrant (4) to the surface.

| Position quadrant struts (17) so they will
fit into dlots (18) located on quadrant (4).

m. Using sling and lifting device, lift up on
quadrant (4) and at the same time, guide
quadrant struts (17) into slots (18).

n. Install two bridge bolts (15?1through
top of quadrant (4), through holesin
struts (17) and out bottom of dots (18).

0. Thread two nuts (16) on bolts (13).

ge

Ti?hten nuts (16). Install two bri
bolt retainers (14) in holes of bolts (15).

END OF TASK
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TOOLS/EQUIPMENT:

SUPPLIES:
EQUIPMENT CONDITIONS:

PERSONNEL:
REMOVAL

REMOVE NEAR-SHORE RAMP SECTION (7).

a. Remove three bolt retainers (1), three
nuts (2), and three bolts (3) securing
di hrgm (4) to the ramp section being

replac

b. Remove four retaining pins (5) from
four locking and connecting pins (6).
Remove four locking and connecting
pins (6) securing ramp section (7) to

center section (8).

c. Using lifting device and sling,
ramp section (7) from center section (8)
adistance of about 1 ft.
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General Mechanics Tool Box SC 5180-90-N26
Lifting Device (8000 |bs capacity)
Sling, Multiple Leg

None.

Tie Rods removed [pg 3-13).

Scissoring Cables and attaching hardware removed [pg 3-20).

Hydraulic Cylinder removed [pg 3-23).

Fiexible Hydrauc Lines (cagvat) removed (P2
exible Hydraulic Lines (diaphragm) removed [pg ).

Lateral Brgce removed Mi

Near-Shore Transverse Brace removed [pg 3-35).

Five

separate
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NEAR-SHORE RAMP SECTION REPLACEMENT (Sheet 2 of 2)
WARNING
FRH hydraulic fluid may contain Tricresyl Phosphate (TCP) which, if taken
internally, can cause paralysis. Hydraulic fluid may be absorbed through the skin. If
hydraulic fluid gets on skin, wash with soap and water as soon as possible.

d. Disconnect flexible hydraulic line (9)

from separated ramp section (7).

Position line (9) out of harm’s way.
INSTALLATION 7 9 !/8
INSTALL NEAR-SHORE RAMP SECTION (7). i ::::::;j:‘_‘_‘_s_‘“""'“"‘ P

—— e (Tntufmbats | tnteditn Tay &'
foom o=y il I

a. Using lifting device and sling, position
replacement ramp section (7) in line
with center section (8). Leave about 1 ft
Separation between ramp and center section. ettt

——— —— . .y g (- —————
2 TR

<
7R~ ~\ 4! s

o
Ay —— .

-
-

T ISP | MU

—— e e ot

______ = !

acement 'LL [ VIPHRI SRR | S

——— - e e — e - —— ™ s = — —

b. ReconnectflexiblehydraulicIineﬁ9) by O 3 i " 0o "

located on center section (8) to replacem
ramp section (7). Ensure connection istight.

NOTE

Ensure that disconnected braces and
diaphragm fall on the correct side of
clip angles, or in position for
alinement for connecting.

c. Using lifting device and slingﬁ
position ramp section (7) so the
end connectors (10) of sections
(7 and 8) will ainefor pinning.

d. Insert four locking and connecting
pins (6) through mated end connectors
(10). Insert four retaining pins (5)
through pins (6).

e. Ingtal three bolts (3), three nuts (2),
and three retainers (1) securing
diaphragm (4) to replaced ramp
section.

f.  Ensure manua hydraulic bleed valves
(11) and (12), located within the pro-
tective housings (13) on both ends of
hydraulic cylinder (14) are closed.

END OF TASK
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FAR-SHORE RAMP SECTION REPLACEMENT (Sheet 1 of 2)
TOOLS/ EQUEMENT: General Mechanics Tool Box SC 5180-90-N26

Lifting Device (8000 Ibs capacity)
Sling, Multiple Leg

SUPPLIES: None.
EQUIPMENT CONDITIONS: Tie Rods removed [pg 3-13).

Flexible Hydraulic lines removed (Diaphragm) {pg 3-32).
L ateral Brace removed (pg 3-34).

Far-Shore Ramp Section Transverse Brace removed [pg 3-36).
Diaphragm removed (pg 3-51).

PERSONNEL: Five

REMOVAL
REMOVE FAR-SHORE RAMP SECTION (7).
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WARNING
FRH hydraulic fluid may contain
Tricresyl Phosphate (TCP) which, if
taken internally, can cause paralysis.
Hydraulic fluid may be absorbed
through the skin. If hydraulic fluid gets

on skin, wash with soap and water as
soon as possible.

Release hydraulic pressure by turning
manual hydraulic bleed valves (1) and (2)
located within the protective housings (3)
on both ends of hydraulic cylinder (4).

Remove four retaining pins (5) from four
locking and connecting pins é { Remove four
locking and connecting pins (6) securing ramp
section (7) to center section (8).

Using lifting device and ding, separate
damaged ramp section (7) from adjoining
center section (8) a distance of about 1 ft.
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FAR-SHORE RAMP SECTION REPLACEMENT (Sheet 2 of 2)

d. Disconnect flexible hydraulic line (9) from
separated ramp section (7). Position line (9) out
of harm’s way.

e. Using lifting device and sling, move separated
ramp section aside.

INSTALLATION
INSTALL FAR-SHORE RAMP SECTION (7).
NOTE

*Ensurethat disconnected braces and diaphragm falls on the correct side of clip angles, or
in position for alinement for connecting.

e« Ensure transverse, lateral braces, and diaphragm are located on or in the correct position

for mounting before continuing. If not, disconnect ramp section from center section and
reposition, then reconnect.

7 9 8
a Using lifting device and sling, position rm —————— \ ————— _--.{--
replacement ramp section (7) in line with : | CoIIIIICTTTE T
center section (85). L eave about 1 foot || pEEE===s
separation between ramp section and center ! {TTITEERLL
section. Sy N g Tl o1 el !
R 5 TNl Tamn, wammpapme RO 1
b. Connect disconnected flexible hydraulic line e el | S ettts Vet v iatotate et
9) located on center section (8) ramp section L St 0o on i
7). Ensure connection is tight. Li_ s=====ay b G N

c. Using lifting device and ding, position
ramp section (7) so the end connectors (10)
of sections (7) and (8) will aine for pinning.
Be sure components mounted to remaining s B 8 <<=
ramp section aline with the attaching clip : \
angles of ramp section (7).

d. Insert four pins (6) through mated end
connectors (10). Insert four retainers (5)
through installed pins (6).

e. Ensure manua hydraulic bleed valves (1)
and (2) located within the protective
housings (3) on both end of hydraulic
cylinder (4) are closed.

END OF TASK
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NEAR-SHORE DIAPHRAGM REPLACEMENT

TOOLS/EQUIPMENT:

SUPPLIES:
EQUIPMENT CONDITIONS:

PERSONNEL:
REMOVAL

REMOVE NEAR-SHORE DIAPHRAGM (4).

a. Remove three diaphragm bolt retainers (1)
from three diaphragm bolts (2).

b. Remove three nuts (3) from bolts (2).

c. Remove three bolts (2) securin
diaphragm (4) to ramp section %5).

INSTALLATION

INSTALL NEAR-SHORE DIAPHRAGM (4).

a. Mate mounting holes of di
section (5). Install three bolts (2) through
mounting holes of ramp section (5) an

diaphragm (4).

General Mechanics Tool Box SC 5180-90-N26
Lifting Device (500 Ibs capacity)
Sling, Multiple Leg

None.

Tie Rods removed [pg 3-13).
Hydraulic Cylinder removed [pg 3-23).

Flexible Hydraulic lines removed (diaphragm) [pg 3-32).
L ateral Brace removed [(pg 3-34).

Near-Shore Ramp Section Transverse Brace removed {pg 3-35).
Near-Shore Ramp Section removed [pg 3-46).

Two

m (4) to ramp

b. Thread three nuts (3) on bolts (2). Install three
diaphragm bolt retainers (1) in bolts (2).

END OF TASK
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FAR-SHORE DIAPHRAGM REPLACEMENT

TOOLS/EQUIPMENT: General Mechanics Tool Box SC 5180-90-N26
Lifting Device (500 Ibs capacity)
Sling, Multiple Leg

SUPPLIES: None.

EQUIPMENT CONDITIONS: Tie Rods removed [pa 3-13).
Hydraulic Cylinder removed (pg 3-23).
Flexible Hydraulic lines removed (Diaphragm) [(pg 3-32).
Lateral Brace removed (pg 3-34).
Far-Shore Ramp Section Transverse Brace removed [pg 3-36).
Far-Shore Ramp Section removed [(pg 3-48).

PERSONNEL: Two
REMOVAL
REMOVE FAR-SHORE DIAPHRAGM (4).

a. Remove three diaphragm bolt retainers
(1) from three diaphragm bolts (2).

b. Remove three nuts (3) from bolts (2). \ .

c. Remove three bolts (2) securing
diaphragm (4) to remaining ramp
section (5).

INSTALLATION
INSTALL FAR-SHORE DIAPHRAGM (4).

a. Mate mounting holes of diaphragm (4g to
ramp section (5). Install three bolts (2)
through mounting holes of ramp section (5)
and diaphragm (4).

b. Thread three nuts (3) on bolts (2;. Install
three diaphragm bolt retainers (1) in bolts (2).

END OF TASK
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RAMP SECTION DECK EXTRUSION REPLACEMENT (Sheet 1 of 4)

TOOLSEQUIPMENT: General Mechanics Tool Box SC5180-90-N26
SUPPLIES: Lock Washer (item 4,l Appendix E) (five required).
Lock Washer (item 2,[Appendix E).

EQUIPMENT CONDITIONS: Hydraulic Cylinder removed [pg 3-23).
Near-Shore Ramp Section removed (pg 3-46).

PERSONNEL: Two

REMOVAL.
NOTE

« Some deck extrusions may be secured by curb hardware. [t may be necessary to
Ioosenalsome curb hardware in order to relieve pressure on the deck extrusions for
removal.

o Three are 13 different deck extrusions located on the bridge. Careful inspection of the

deck extrusion removed and matching that extrusion with the match in TM 5-5420-203-
24P is necessary to ensure the correct replacement is requested. Near fits, rounding of

mounting holes, redrilling and/or alteration of deck extrusion and mounting girders or
supports is not authorized.

o Alphabetical letterson deck extrusions are indicated to identify like and unlike extrusions.

REMOVE RAMP SECTION DECK EXTRUSIONS (5 AND 12).

a. Remove nut (1), lock washer (2), and
flat washer (3) from screw (4) securing
deck extrusion (5) to ramp section. Discard
lock washer.

b. Remove flat washer (6) and screw (4)
from deck extrusion (5).

c. Repeat steps a. and b. for remaining mounting
hardware items (1), (2), (3), (4), and (6).

NOTE

Mechanic will have to access remaining
deck extrusion mounting hardware from
underneath the section.

d. Remove nut (7), lock washer (8), and flat
washer 59), from screw (10) securing flat
washer (11 ) in position between dec!
extrusions (5 and 12). Discard lock washer.
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RAMP SECTION DECK EXTRUSION REPLACEMENT (Sheet 2 of 4)
NOTE

Flat washer (item 11) serves as a spacer between the varying width deck extrusions. Refer
to TM 5-5420-203-24P,|Repair Parts and Specia Tools List (RPSTL) for identification of
the replacement flat washer (spacer) needed. Alteration of the flat washer (shaving,
sanding, and cutting) to fit is not authorized.

e. Slidescrew (10) back until it releases
flat washer (spacer )(1 1).

f. Remove flat washer (13) and screw (10)
from deck extrusions (5 and 12).

NOTE

Steps% and h. are for removal of the
lifting bar (14).

g. Remove two nuts (15) and two lock
washers (16) securing lifting bar (14) in
position. Discard lock washers.

h. Remove lifting bar (14) and two screws (17). 10 13 9
NOTE

Removal of male electrical retainers
requires the removal of attached deck
extrusions. The number of mounting
SCrews varies.

I.  Refer to the alphabetical |ettering on the
illustration and remove four deck extrusions
marked A, B, and C in accordance with
steps a. thru h. above.

j. Removefour deck extrusions with male
electrical retainer (18) attached as a unit.
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k. Remove nut (19) and lock washer (20) from
screw (21 ). Remove screw (21) with flat washer
(22) securing male electrical retainer (18) to deck
extrusions. Discard lock washer. Repeat for
remaining hardware.

1. Remove nut (23) and lock washer (24) from
screw (25) securing male electrical retainer (22)
to deck extrusions. Discard lock washer.

m. Remove male electrical retainer (22).
INSTALLATION
INSTALL RAMP SECTION DECK EXTRUSIONS (5 AND 12).

a.  Inspect replacement deck extrusion to be sure
it isthe correct replacement and all mounting
holes aine. Position deck extrusion under
curb, if mounted.

b. Place flat washer (132 on screw (10).
Position flat washer (spacer) (1%?_ between
deck extrusions (5 and 12) and aline with
mounting holes.

c. Install screw (10) and flat washer (13)
thru deck extrusion (5), flat washer (Spacer)
(11) and deck extrusion (12).

d. Install flat washer (9) and new lock washer
(8) on screw (10).

e. Thread nut (7) on screw (10). Tighten nut (7).

f.  Place flat washer (6) on screw (4). Install
screw (4) from bottom side up through
support girder and deck extrusion (5 or 12).

g. Install flat washer (3) and new lock washer (2)
on screw (4). Thread nut (1) on screw (4).
Tighten nut (1).

h. Repeat steps a. thru g. as necessary for
remaining extrusions.

i. Podition lifting bar (14) on underside of deck
extrusion as shown.

j. Install two screws (17) from the topside down

through mounting holes in deck extrusion and
lifting bar (14).
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RAMP SECTION DECK EXTRUSION REPLACEMENT (Sheet 4 of 4)
k. Install two new lock washers (16) and two nuts
(15) on two screws (17). Tighten nuts (15).

|. Repeat stepsi. thru k as necessary for
remaining hardware.

m. Position male electrica retainer (22) in four
deck extrusions A, B, and C as shown.

n. Install screw (25) through deck extrusion and
electrical retainer (22)

0. Install new lock washer (24) on screw (25).
Thread nut (23) on screw (25) and tighten.

p. I(?zer;eat steps m. thru o. for remaining screws
5).

g. Instal flat washer (20) on screw (21). Install
screw (21) in deck extrusion and electrical
retainer (22).

r. Place new lock washer (19) on screw (21).
Thread nut (18) on screw (21). Tighten
nut (18).

S. Repeat steps g. and r. as necessary for
remaining hardware.

t. Ensure al hardware is tight after replacement
and check adjoining curb hardware for tightness.

END OF TASK
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RAMP SECTION HARD HYDRAULIC LINE REPLACEMENT (Sheet 1 of 2)
TOOLSEQUIPMENT: General Mechanics Tool Box SC 5180-90-N26

SUPPLIES: Locite, Pneumatic/Hydraulic Sea “569” (item 3,
EQUIPMENT CONDITIONS: Tie Rods removed .

Cylinder Beam removed

Flexible Hydraulic Lines (diaphragm) removed [pg 3-32).
Lateral Brace removed (pg 3-34).

Near-Shore Ramp Section Transverse Brace removed [(pg 3-35).
Diaphragm removed {pg 3-51).

Ramp Section Deck Exirusions removed [pg 3-52).

Scissoring Cables and attaching hardware removed {pg 3-20).
Hydraulic Cylinder remo.
(pg 3-31).

PERSONNEL: Two
REMOVAL

REMOVE RAMP SECTION HARD HYDRAULIC LINE.
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. Remove nipple (8) from tee (5).

WARNING

FRH hydraulic fluid may contain Tricresyl Phosphate (TCP) which, if taken internally, can
cause parayss. I_—I%/draulic fluid may be absorbed through the skin. If hydraulic fluid gets
on skin, wash with soap and water ‘as soon as possible.

Remove haf quick-disconnect coupling (1)
from pipe nipple (2).

Remove pipe nipple (2) from elbow (3).
NOTE

Items (4) thru §9) are found on the male ramp
section only. If disassembling male ramp
section, continue with step c. If dis-
assembling female ramp section, go to step k.
Remove elbow (3) from pipe nipple (4).
Remove pipe nipple (4) from tee (5).

Remove haf quick-disconnect coupling
(6) from elbow (7).

Remove elbow (7) from nipple (8).

Remove tee (5) from nipple (9).
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RAMP SECTION HARD HYDRAULIC LINE REPLACEMENT (Sheet 2 of 2)

NOTE

Items (9) (10), (11), and (12) have been replaced by the continuous hard-line piping on MLC 70.

J.
k.
l.

Remove nipple (9) from elbow (10).

Remove hydraulic fitting (11) from elbow (10)

Remove elbow (3) from nipple (12)

Remove elbow (10) from nipple (12).
Remove fitting (11) from ebow ( 10).

INSTALLATION

INSTALL RAMP SECTION HARD HYDRAULIC LINE.

NOTE

It is critical that special care be taken not to flatten, score, or otherwise damage the threads
of useable components during the replacement procedures Apply Loctite Pneumatic/
Hydraulic Seal “569” (or equivalent) to the threads of al pipe and fittings prior to
installation.

Steps a. thru h. apply to the male ramp section only. If repairing a female ramp section, go
to step i.

a

b.

Thread half quick-disconnect coupling (1) in pipe nipple (2). Thread nipple (4) in tee (5)

Thread elbow (3) in nipple (4)
Thread nipple (2) in elbow (3)
Thread nipple (8) in tee (5)

Thread elbow (7) on nipple (8)

Thread half quick-disconnect
coupling (6) in elbow (7).

Thread nipple (9) in tee (5).
Thread elbow (10) on nipple (9)

Thread half quick-disconnect coupling (1) in
nipple (2). Thread nipple (12) in elbow (10).

Thread elbow (3) on nipple (12)

Thread nipple (2) in elbow (3).
Thread fitting (11) in elbow ( 10).

END OF TASK
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RAMP SECTION MISCELLANEOUS COMPONENTS REPLACEMENT (Sheet 1 of 2)

TOOLS/EQUIPMENT: Genera Mechanics Tool Box SC 5180-90-N26

SUPPLIES: Lock Washer (item 2 Appendix g) (three required).
Lock Washer (item 3, Appendix E) (two required).
Lock Washer (item 4, Appendix E) (two required).

EQUIPMENT CONDITIONS:  Tie Rods removed [(pg 3-13).
Scissoring Cables and attaching hardware removed [pg 3-20).
Hydraulic Cylinder removed :
Cylinder Beam removed ( .
Flexible Hydraulic Lines (diaghragm) removed (pg 3-32).
Lateral Brace removed 3-34).
Transverse Brace removed 3
Digphragm removed (pg 3-5 1).
Ramp Section deck extrusion removed {pg 3-52).

PERSONNEL: Five

REMOVAL
REMOVE RAMP SECTION MISCELLANEOUS COMPONENTS.

a Remove two nuts (1) and two lock washers (2) from two screws (3) holding pipe anchor clamp
(4) to angle bracket (5) (not shown). Remove two flat washers (6) from screws (3). Discard
lock washers.

b. Remove nut (7) and lock washer (8) from
screw (9). Remove spring tension clip (20).
Remove flat washer (11) and screw (9) from
ramp section (12). Discard lock washer.

c. Remove two nuts (13), two lock
washers (14), and two flat washers
(15) from two machine screws (16).
Remove two machine screws
(16). Remove pipe flange (17).
Discard lock washers.

d. Remove two nuts (18) and
two lock washers (19) from
two screws (20). Remove
two screws (20). Remove
lifting bar (2 1). Discard
lock washers.

e. Remove threaded
screw insert (22)
from ramp section (12).
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RAMP SECTION MISCELLANEOUS COMPONENTS REPLACEMENT (Sheet 2 of 2)

INSTALLATION
INSTALL RAMP SECTION MISCELLANEOUS COMPONENTS.

a

Place two screws (3) with two flat washers (6) thru pipe anchor clamp (4). Position clamp on
section (12) at angle bracket (5). Install two new lock washers (2) and two nuts (1) on two screws
(3). Tighten two nuts (1).

Place flat washer (11) on screw (9). Install screw (9) through spring tension clip (10).

Install screw, flat washer, and spring tension clip in mounting hole located on ramp section
(12). Place new lock washer (8) and nut (7) on screw (9). Tighten nut (7).

Place two machine screws (16) in pipe flange él?; and install on ramp section (12). Place
two flat washers (15), new two lock washers (14) and two nuts (13) on two machine screws
(16). Tighten nuts (13).

Install two screws (20) through ramp section (12). Place lifting bar (21) on two screws
from underside of ramp section (12).

Place two new lock washers (19) and two nuts 18) on two screws (20). Tighten nuts.

Thread threaded screw insert (22) into ramp section (12).

END OF TASK
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NEAR-SHORE CENTER SECTION REPLACEMENT (Sheet 1 of 4)

TOOLS/EQUIPMENT: General Mechanics Tool Box SC 5180-90-N26
Lifting Device (8000 Ibs capacity)
Sling, Multiple Leg

SUPPLIES: None.
EQUIPMENT CONDITIONS: Scissoring Cables and attaching hardware removed [pg 3-20).
Hydraulic Cylinder removed [pg 3-23).

Center Section Transverse Braces removed (pg 3-37).
Quadrant must be removed [pg 3-43).
Near-Shore Ramp Section Removed |(pg 3-46).

PERSONNEL: Five
REMOVAL

REMOVE NEAR-SHORE CENTER SECTION (4 AND 7).

locking and connecting pins (2). Remove four
locking and connecting pins (2) securing ramp

a. Remove four retaining pins ;1§ from four
section (3) to center section (4).

b. Using lifting device, separate ramp section
(3) from adjoining center section (4) a
distance of about 1 ft.

c. Perform steps a and b. for opposite ramp.

WARNING

FRH hydraulic fluid may contain Tricresyl
Phosphate (TCP) which, if taken internaly,
can cause ﬁaralysis. Hydraulic fluid may be
absorbed through the skin. If hydraulic fluid
gets on skin, wash with soap and water as
soon as possible.

d. Disconnect flexible hydraulic line (5) from
separated ramp section (3). Position line (5)
out of harm’s way.

e. Perform step d. for opposite ramp.
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NEAR-SHORE CENTER SECTION REPLACEMENT (Sheet 2 of 4)

f. Using lifting device and sling, move separated
ramp section (3) aside,

g. Drive quadrant hinge pin (6) from center
hinges of center sections (4 and 7) from
the center outward.

h. Remove pin retainer (8) from connector pin
(9). Remove pin (9) from top connecting
point (10) of center sections (4 and 7).

OUTSIDE VIEW

i. Remove pin retainer (11) from center section
pin (12). Remove pin (12) from center sections
(4 and 7). Remove pin retainer (13) from
connector pin _(142. Remove pin (14) from
connecting point (15) of center sections
(4and 7).

j. Usinglifting device and sling, separate center
section about 1 ft from adjoining center
section.

INSIDE VEEW

WARNING

FRH hydraulic fluid may contain
Tricresyl Phosphate (TCP) which, if
taken internally, can cause paralysis.
Hydraulic fluid may be absorbed
through the skin. If hydraulic fluid gets
on skin, wash with soap and water as
soon as possible.

k. Disconnect flexible hydraulic line (16) at
connection point located on center section
(4). Route line (16) out hose guide (17) and
remove from bracing of center section (4).

1. Position line (16) out of harm’s way on center
section (4).
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NEAR-SHORE CENTER SECTION REPLACEMENT (Sheet 3 of 4)

m. Using lifting device and dling, position
damaged center section (4) aside.

INSTALLATION
INSTALL NEAR-SHORE CENTER SECTION (4 AND 7).

aUsing lifting device and dling, place the
replacement center section (4) about 1 ft from
and in line with center section (7) to be joined.

b. Route flexible hydraulic line (16) located on SUTSoE Ve
center section (7) through hose guide 517)
located on replacement center section (4).

c.  Connect end of flexible hydraulic line (16) to
center section (4). Ensure connection is secure.

d. Using lifting device and sling, position
replacement section (4) so connecting points
(15 and 18) mate with other center section (7).
Ensure flexible hydraulic line previously INSIDE VEEW
connected is not pinched.

NOTE

Some side to side and up and down
adjustment may be required to install
connecting pins.

e. Install quadrant hinge pin (6; through
lower center hinge point (19) of center
sections (4 and 7).

f. Install center section pin (12) through lower
center section hinge point (18). Install pin
retainer (11) through pin (12).

g. Instal connector pin (14) through upper center
section hinge connecting point (15). Install pin
retainer (13) in pin (14).

h. Install connector pin (9) through center section
cpnrzgt):ti ng point (10). Install pin retainer (8) in
pin (9).
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NEAR-SHORE CENTER SECTION REPLACEMENT (Sheet 4 of 4)

i. Position ramp section (3) so end connectors
(20) mate with end connectors (21) of center
section (4).

Install lower connecting pins (2) in ramp and
center section end connectors. Install pin
retainers (1) in connecting pins (2).

k. Install second lower connecting pins (2) in
opposite side. Install second pin retainers (1) in
second connecting pins (2).

1 Install upper connecting pins (2) in opposite
side. Install second pin retainers (1) in second
connecting pins (2).

m. Install second upper connecting pins (2) in
opposite side. Install second pin retainers (1) in
second connecting pins (2).

END OF TASK
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FAR-SHORE CENTER SECTION REPLACEMENT (Sheet 1 of 4)

TOOLS/EQUIPMENT:

SUPPLIES:
EQUIPMENT CONDITIONS:

PERSONNEL:
REMOVAL

REMOVE FAR-SHORE CENTER SECTIONS (4 AND 7).

a. Remove four retaining pins (1) from four
locking and connecting pins (2). Remove four
locking and connecting pins (2) securing ramp
section (3) to center section (4).

h. Using alifting device and dling, separate ramp
section (3) from adjoining center section (4)
adistance of abouit 1 ft.

c. Perform steps b. and c. for opposite ramp.

WARNING

General Mechanics Tool Box SC5180-90-N26
Lifting Device (8000 Ibs capacity)
Sling, Multiple Leg

None.

Cable Beam removed [[pg 3-14).
Scissoring Cables and attaching hardware removed (pg 3-20).
Far-Shore Center Section Transverse Braces removed. [pg 3-39)
Quadrant removed {pg 3-43).

Near Shore Ramp Section removed [pg 3-46)
Far-Shore Ramp Section removed [(pg 3-48).

Five

FRH hydraulic fluid may contain
Tricresyl Phosphate (TCP) which, if 3 4

taken internaly, can cause paraysis.
Hydraulic fluid may be absorbed
through the skin. If hydraulic fluid gets
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FAR-SHORE CENTER SECTION REPLACEMENT (Sheet 2 of 4)

f. Using lifting device and sling, move separated
ramp section (3) aside.

g. Drive quadrant hinge pin (6) from center
hinges of center sections (4 and 7) from the
center outward.

h. Remove pin retainer (8) from connector pin
(9). Remove pin (9) from top connecting
points (10) of center sections (4 and 7). OUTSIDE VIEW

I.  Remove pin retainer (11) from center section
pin (12%. Remove pin (12) from center sections
(4 and 7). Remove pin retainer (13) from
connector pin (14). Remove pin (14) from
connecting point (15) of center sections
(4and 7).

j- Using alifting device and sling, separate INSIDE VEW
center section about 1 ft from adjoining center
section.

WARNING
FRH hydraulic fluid may contain
Tricresyl Phosphate (TCP) which, if
taken internally, can cause paralysis.
Hydraulic fluid may be absorbed
through the skin. If hydraulic fluid gets

on skin, wash with soap and water as
soon as possible.

k. Disconnect flexible hydraulic line (16) at
connection point located on center section
(4). Slide line (16) out of hose guide (17% and
remove from bracing of center section (4).

1. Position flexible hydraulic line (16) out of
harm’s way on center section (7).
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FAR-SHORE CENTER SECTION REPLACEMENT (Sheet 3 of 4)

m. Using a lifting device and dling, position
damaged center section (4) aside.

INSTALLATION
INSTALL FAR-SHORE CENTER SECTION (4 AND 7).

a Using alifting device and ding, place the
replacement center section about 1 ft from (and
in line with) center sections (4 and 7) to be
joined. Leave lifting device and dling attached.

b. Routeflexible hydraulic line (16) located on
center section (7) through hose guide (17)

located on replacement section (4).

OUTSIOE VIEW

c.  Connect end of flexible hydraulic line (16) to
center section (4). Be sure connection IS secure.

d. Using alifting device, position replacement
section (4) so connecting points ( 15 and 18)
mate with other center section (7). Be sure
flexible hydraulic line connected is not pinched.

NOTE

Some side to side and up and down
adjustment may be required to install
connecting pins.

e. Install quadrant hinge pin (6; through
lower center hinge point (19) of center
sections (4 and 7).

f. Ingtall center section pin (12) though lower
center section hinge point (18). Install pin
retainer (11) through pin (12).

g. Instal connecting pin (14) through upper
center section hinge connecting point (15) of
center sections (4 and 7). Install pin retainer
(13) in pin (14).

h. Install connecting pin (9) through center
section connecting 8Oi nt (20). Install pin
retainer (8) in pin (9).

3-66



TM 5-5420-203-14

FAR-SHORE CENTER SECTION REPLACEMENT (Sheet 4 of 4)

i. Pogition ramp sections (3) so end connectors

(20) mate with end connectors (21) of center
section (4).

j. Instal lower connecting pins (2) in ramp and
center section end connectors. Install pin
retainers (1) in connecting pin (2).

K. Install second lower connecting pins (2) in
opposite side. Install second pin retainers (1)
in second connecting pins (2).

NN P A
L Install upper connecting pins (2) inrampand X #85 ~5 4U2 . 1
center section end connectors. Install pin retainer i 3
(1) in connecting pin (2).

m. Install second upper connecting pins (2) in
opposite side. Install second pinretainers (1) in
second connecting pins (2).

END OF TASK
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CENTER SECTION DECK EXTRUSION REPLACEMENT (Sheet 1 of 3)

TOOLS/EQUIPMENT: General Mechanics Tool Box SC 5180-90-N26
SUPPLIES: Lock Washer (item 4, Appendix E) (three required).
Lock Washer (item 2,|Appendix E}

EQUIPMENT CONDITIONS: Center Section Curb removed (pg 3-16).
(pg 3-46).

Ramp Section removed

PERSONNEL: Five
REMOVAL
REMOVE CENTER SECTION DECK EXTRUSION (5 AND 12).

3-68

NOTE

» Some deck extrusions may be secured by curb hardware. It may be necessary to
Ioosenalsome curb hardware in order to relieve pressure on the deck extrusions for
removal.

o There are 13 different deck extrusions located on the bridge. Careful inspection of the
deck extrusion removed and matching that extrusion with the match in TM 5-5420-203-
24P is necessary to ensure the correct replacement is requested. Near fits, rounding of
mounting holes, redrilling and/or alteration of deck extrusion and mounting girders or
supports is not authorized.

* Alphabetical |etters on deck extrusions are indicated to identify like and unlike extrusions.

» Access to the deck extrusions is very limited. It will be necessary for the mechanic to
crawl underneath a separated bridge in order to gain access to some hardware.

* All deck extrusions may be removed and installed in the same manner as below.

Remove nut (I), lock washer (2) and flat
washer (3) from screw (4) securing deck
extrusion (5) to center section. Discard lock
washer.

Remove flat washer (6) and screw (4) from
deck extrusion (5).

Repeat step b. for remaining mounting
hardwareeﬁems (D, (2), (3), (4), and (6).

NOTE
Mechanic will have to access remaining

deck extrusion mounting hardware from
underneath the section.
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CENTER SECTION DECK EXTRUSION REPLACEMENT (Sheet 2 of 3)

d. Remove nut (7), lock washer (8), and flat
washer 29), from screw (10) securing flat
washer (11) in position between deck extrusions
(5 and 12). Discard lock washer.

e. Slidescrew (10) back until it releases flat
washer (spacer) (11).

f. Remove flat washer (13) and screw (10) from
deck extrusions (5 and 12).

g. Repeat stepsd. thru f. as necessary to remove
deck extrusions.

NOTE

Stepsh. and i. are for removal of the lifting
bar (14).

h. Remove two nuts (15) and two lock washers
16) securing lifting bar (14) in position.
iscard lock washers.

I. Remove lifting bar (14) and two screws (17)
from deck exTRUsIon (5).

INSTALLATION

INSTALL CENTER SECTION DECK EXTRUSION
(5AND 12).

a InSﬁect replacement deck extrusion to be sure it
IS the correct replacement and all mounting holes
aline. Position deck extrusion under curb, if
mounted.

b. Place flat washer (13) on screw (10). Position
flat washer (spacer) (11) between deck

extrusions (5 and 12) and aine with mounting
holes.

c. Instal screw (10) with flat washer (13) through
deck extrusion %5), flat washer (spacer) (11) and
deck extrusion (12).

d.  Install flat washer (9) and new lock washer (8)
on screw (10).

e. Thread nut (7) on screw (10). Tighten nut (7).
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CENTER SECTION DECK EXTRUSION REPLACEMENT (Sheet 3 of 3)

f.  Place flat washer (6) on screw (4). Install screw 13 10
(4) from bottom side up through support girder 8 \\ .0
and deck extrusion (5 or 12). & o
I~
g. Install flat washer (3) and new lock washer (2) 7854, :
on installed screw (4). Thread nut (1) on screw 13 9} ,
(4). Tighten nut (). 10\;;5117 |
h. Repeat as necessary for remaining mounting
hardware.

I. Position lifting bar (14) on underside of deck
extrusion as shown.

j. Install two screws (17) from the topside down
through mounting holes in deck extrusion and
lifting bar (14).

k. Install two new lock washers (16) and two

nuts (15) on two screws (17). Tighten
nuts (15)0

1. Repeat as necessary for remaining hardware. ' QE\
S
END OF TASK éN \P\X .
IS o ==
B R e
|
N

3-70



TM 5-5420-203-14

CENTER SECTION HARD HYDRAULIC PIPING REPLACEMENT (Sheet 1 of 3)
TOOLS/EQUIPMENT:
SUPPLIES:

EQUIPMENT CONDITIONS:

Genera Mechanics Tool Box SC5180-90-N26

L octite Pneumatic/Hydraulic Sea “569” (item 3,
Scissoring Cables and attaching hardware removed [(pg 3-23).

Transverse Braces removed (pg 3-37).

Quadrant removed
Ramp Section rem

PERSONNEL: Five
REMOVAL

oo 576,

REMOVE CENTER SECTION HARD HYDRAULIC PIPING.

WARNING
FRH hydraulic fluid may contain Tricresyl Phosphate (TCP) which, if taken internally, can

cause paralysis. Hydraulic fluid may be absorbed through the skin. If hydraulic fluid gets
on skin, wash with soap and water as soon as possible.

NOTE

Many of the components listed are inaccessible when the bridge is launched flat and/or

scissored. Consideration should be given to the benefits of replacing components that do not
affect fit, form, or function until the bridge is overhauled.

Remove protective dust cover (1) from tube
fitting (2).

. Remove tube fitting (2) from elbow (3).
Remove elbow (3) from pipe nipple (4).

. Remove pipe nipple (4) from elbow (5).

NOTE

Items (6) thru (11) are found on the female
center section only. If disassembling female
center section, continue with step e. If dis-
assembling male center section, go to step 1.
Remove elbow (5) from pipe nipple (6).

Remove half quick-disconnect coupling (7)
from elbow pipe (8).

_ Remove elbow pipe (8) from pipe nipple (9).

RS
5

S
N —p
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CENTER SECTION HARD HYDRAULIC PIPING REPLACEMENT (Sheet 2 of 3)

h. Remove pipe nipple (9) from tee (10).
I.  Remove tee (10) from pipe nipple (11).
j. Remove nipple (11) from elbow (12).

k. Remove tube fitting (13) and protective dust
cap (14) from elbow (12).

1. Retain protective dust cap (14) for reuse.
m. Remove nipple (15) from elbow (5).

n. Remove elbow (12) and protective dust cap
(14) from pipe nipple (15).

0. Retain protective dust cover (14) for reuse.
p. Removetube fitting (13) from elbow (12).
INSTALLATION

INSTALL CENTER SECTION HARD HYDRAULIC PIPING.

NOTE

Itiscritical that special care betaken soasto
not flatten, score, or otherwise damage the
threads of useable components during the
replacement procedures. Apply Loctite
Pneumatic/Hydraulic Seal *569" (or
equivalent) to the threads of all pipe and
fittingsprior toinstallation.

Steps a. thru g. apply to the female center
section only. If repairing a male center
section, go to step h.

a. Thread half quick-disconnect coupling (7) in
elbow pipe (8). Thread elbow pipe (8) on pipe
nipple (9).

b. Thread nipple (9) in tee (10).

c. Thread pipe nipple (6) in tee (10).

d. Thread elbow (5) on nipple (6).

e. Thread pipe nipple (11) on tee (10).

f. Install protective dust cap (14) on nipple (11)
and secure by threading elbow (12) on nipple (11).
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CENTER SECTION HARD HYDRAULIC PIPING REPLACEMENT (Sheet 3 of 3)

0.

h.

j.

K.

1

Thread tube fitting (13) in elbow (12).
Perform steps h. thru n. below.

Thread tube fitting (13) in elbow (12).

Install protective dust cap ( 14) on pipe nipple
(15) and secure by threading elbow (12) on

pipe nipple (15).

Thread elbow (5) on nipple (15).
Thread pipe nipple (4) in elbow (5).
Thread elbow (3) on pipe nipple (4).

m. Thread tube fitting (2) in elbow (3).

n. Install protective dust cap (1) on tube fitting (2).

END OF TASK
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CENTER SECTION MISCELLANEOUS COMPONENTS REPLACEMENT (Sheet 1 of 3)

TOOLSEQUIPMENT: General Mechanics Tool Box SC 5180-90-N26

SUPPLIES: Lock Washer (item 2,| Appendix E) (three required).
Lock Washer (item 3,/ Appendix E) (two required
Lock Washer (item 4, Appendix E) (nine required)

EQUIPMENT CONDITIONS: Scissoring Cables and attaching hardware removed [pg 3-23).
Transverse Braces removed. .
Quadrant removed (pg 3-43).
Ramp Section removed [[pg 3-46).

PERSONNEL: Five

REMOVAL

REMOVE CENTER SECTION MISCELLANEOUS COMPONENTS.

a. Remove nut (1) with lock washer (2) from screw (3) securing male hose guide (4) to center section
(5). Discard lock washer.

b. Remove nut (6), lock washer (7), spring retainer (8) and flat washer (9) from screw (10). Discard
lock washer.

c. Remove nut (11) and lock washer (12) from screw (13) securing female flexible hose guide
(14) to center section (5). Discard lock washer.
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CENTER SECTION MISCELLANEOUS COMPONENTS REPLACEMENT (Sheet 2 of 3)

d. Remove two nuts ﬁlS) and two lock washers (16) from two screws (17) holding pipe anchor
clamp (18) to angle bracket (19). Discard lock washers.

e. Remove two nuts (20) and two lock washers (21) from two screws (22). Remove angle bracket
(1%1 Remove two flat washers (23) and two screws (22) from center section (5). Discard lock
washers.

f. Remove two nuts (24) and two lock washers (25) from two screws (26). Remove angle bracket

(Z;g.hRemove two flat washers (28) and two screws (26) from center section (5).Discard lock
washers.

g. Remove nut (29) and lock washer (30) from screw (31). Remove spring tension clip (32), flat
washer (33), and screw (31) from center section (5). Discard lock washer.

h. Remove two nuts (34) and two lock washers (35) from two screws (36). Remove angle bracket

(3;%'.1 Remove two flat washers (38) and two screws (36) from center section (5). Discard lock
washers.

I. Remove two nuts (39), two lock washers (40;, two flat washers (41), and two screws (42)
securing pipe flange (43) to center section (5). Remove pipe flange (43) from center section (5).
Discard lock washers.

INSTALLATION
INSTALL CENTER SECTION MISCELLANEOUS COMPONENTS.

a. Position male hose guide (4) in position on center section (5). Secure by placing screw (3) through
%ui%? (4) and glection (5). Install new lock washer (2) on screw (3) and secure with nut (1).
ighten securely.

b. Position spring retainer (8) on center section (5). Place flat washer (9) on screw (10) and through
retai(rgsr (8) and center section (5). Install new lock washer (7) and nut (6) on screw (10). Tighten
nut (6).

c. Position female flexible hose guide (14? on center section (5). Install screw (13) through mounting
bracket of hose 1gwde and mounting hole on section (5). Install new lock washer (12) and nut (11)
on screw (13). Tighten nut (11).

d. Placetwo flat washers (23) on two screws (22). Position angle bracket (19) on center section (5).

Install two screws Ezzg through angle bracket and center section (5). Install two new lock washers
(21) and two nuts (20) on two screws (22). Tighten nuts (20).
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CENTER SECTION MISCELLANEOUS COMPONENTS REPLACEMENT (Sheet 3 of 3)

Place two screws (17) through pipe anchor clamp (182. Position clamp on center section
(5). Install two new lock washers (16) and two nuts (15) on two bolts (17). Tighten nuts (15).

Place two flat washers (28) on two screws (26). Position angle bracket (27) on center section (5).
install two screws (26) through angle bracket and center section (5). Install two new lock
washers (25) and two nuts (24) on two screws (26). Tighten screws (26).

Place flat washer (33) on screw (31). Install screw (31) through spring tension clip (32). Install
screw, flat washer, and spring tension clip in mounting hole located on center section (5). Place
new lock washer (30) and nut (29) on screw (31). Tighten nut (29).

Place two flat washers (38) on two screws (36). Insert two screws (36) in angle bracket 837).
Place screws in mounting hole on center section (5). Place two new lock washers (35) and two
nuts (34) on two screws (36). Tighten nuts (34).

Place two screws (42) in pipe flange 543) and install on center section &5). Place two flat washers
(41), two new lock washers (40), and two nuts (39) on two screws (42). Tighten nuts (39).

END OF TASK
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3-13. MAINTENANCE INSTRUCTIONS FOR MLC70.

SECTION INDEX

PROCEDURE PAGE
Tie ROO REPIGCEMENT ....oeiiiiiie ettt e e e e e e e e e e et e e e e st e e e e asteeeessbaeeeansreeaaas .. 3-77
Cable Beam REDIBOEMENT ......ooiiiiiiii ettt sb e et nnn e e e e nns . 3-77
Curb Replacement (Male and FEMAlQ) ..o . 377
Scissoring Cables and Attaching Hardware Replacement ...........occvveeiiiieeiiiiie e . 377
Bridge Section Replacement (Male and FEMAIQ) .........ouiiiiiiiie i .. 3-78
Hydraulic Cylinder RePIGCEMENL...... ..cocciieeiii e e e e e e e e ebb e e e e e e e e eaarreeeeas . 3-78
Hydraulic Cylinder Components ReEPIACEMENT ........ccoiiiiiiiiiiiiie it siiee e s sneee s e 3-78
Hydraulic Cylinder Hydraulic Lines and Fittings Replacement ..........ccooviiiiiiiiiiiiiiiee e 3-78
Cylinder Beam REPIBCEMENL. ..........cuveeeeeeeeeeeeeieeeeeeseeeeeet s e ees st en et enes s s ene s ssneeneeenes
Flexible Hydraulic Lines Replacement (Diaphragm & Hydraulic Cylinder) ......cccoceveviiieinicncnesienen, 3-78
Lateral Brace Replacement (Near-Shore and Far-Shore). ..., . 3-78
Rear Transverse Braces Replacement (Nar-ShOFE). ........ccuuveeiiiiieeiiiiieeciiieeesiieeessinee s esreeeesnnneea e . 3-78
Rear Transverse Braces Replacement (Far-ShOrE) .........cc.eoeeeueieeieeeeeteeee e e e ete e ste e eveeeeeeneas
Forward Transverse Braces Replacement (Near-Shore) ..........uvvvveeeeiiiiiiieeeeeesiiiieiee e ssiiveeee e e e . 3-78
Forward Transverse Braces Replacement (Far-SNOME) ...........cocoeeeveeeeeeeeeeeeeieesesesesesesesesesesesesesesenees
QuUAraNt REPIBCEMENT ...ttt et e e e st e e e e ssbe e e e sabe e e e easbeeeeanbeeeeanneeaens . 3-79
Near-Shore Diaphragm RePIaCeMENT ...........viiiiiiiie et e e e sree e reee e . 3-79
Far-Shore Diaphragm REPIGCEMENT .......ooiiiiiieie et e e s neeee e . 3-79
Deck Extrusion Replacement (Male and FEmMale). ...........uuueeeeeiiiiiiiie e . 379
Hard Hydraulic Piping Replacement (Male and FEMEIE). ..........cceueueeeeeucececeeeeceeeeeeeee e,
Miscellaneous Components Replacement (Male and Female). ... . 3-80

TIE ROD REPLACEMENT: For tie rod removal and replacement refer to Section Index of Paragraph]
[3-14, Maintenance Instructions for MLC60.

CABLE BEAM REPLACEMENT. For removal and replacement of cable beam refer to Section Index
of |Paragraph 3-12| Maintenance Instructions for ML C60.

CURB REPLACEMENT. For curb removal and installation refer to Section Index of| Paragraph 3-12|
Maintenance Instructions for MLC60.

SCISSORING CABLES and ATTACHING HARDWARE REPLACEMENT. For scissoring
cables and attaching hardware removal and installation refer to Section Index of| Paragraph 3-12]
Maintenance I nstructions for MLC60.
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BRIDGE SECTION REPLACEMENT (MALE AND FEMALE). For bridge section removal and
installation refer to Near-Shore Center Replacement and Far-Shore Center Section Replacement while
excluding the mating of center section to ramp section.

HYDRAULIC CYLINDER REPLACEMENT. For hydraulic cylinder replacement refer to Section
Index of Paragraph 3-12,|Maintenance I nstructions for ML C60.

HYDRAULIC CYLINDER COMPONENTS REPLACEMENT. For hydraulic cylinder components
removal and installation refer to Section Index of Paragraph 3-12,|Maintenance Instructions for ML C60.

HYDRAULIC CYLINDER HYDRAULIC LINES and FITTINGS REPLACEMENT. For removal

and installation of hydraulic cylinder hydraulic lines and fittings refer to Section Index of |Paragraph 3-12|
Maintenance Instructions for MLC6O.

CYLINDER BEAM REPLACEMENT. For removal and installation of cylinder beam refer to Section
Index of Paragraph 3-12,|Maintenance Instructions for ML C60.

FLEXIBLE HYDRAULIC LINES REPLACEMENT (DIAPHRAGM & HYDRAULIC
CYLINDER). For removal and installation of flexible hydraulic lines refer to Section Index of Paragrap
Maintenance Ingtructions for MLCGO.

LATERAL BRACE REPLACEMENT (NEAR-SHORE AND FAR-SHORE). For removal and

installation of lateral brace refer to Section Index of [Paragraph 3-12] Maintenance Instructions for
ML C60.

REAR TRANSVERSE BRACES REPLACEMENT (NEAR-SHORE). For removal and installation
of near-shore rear transverse braces refer to Section Index of [Paragraph 3-12| Maintenance Instructions
for MLC60.

REAR TRANSVERSE BRACES (FAR-SHORE). For removal and installation of far-shore rear
transverse braces refer to Section Index of Paragraph 3-12,| Maintenance Instructions for ML C60.

FORWARD TRANSVERSE BRACES REPLACEMENT (NEAR-SHORE). For removal and
installation of forward transverse braces refer to Section Index of Paragraph 3-12,|Maintenance
Instructions for MLCG60.

FORWARD TRANSVERSE BRACES REPLACEMENT (FAR-SHORE). For removal and
installation of forward transverse refer to Section Index of |Paragraph 3-12] Maintenance Instructions for
MLC60. Exclude the equipment condition of center section removal.
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QUADRANT REPLACEMENT. For remova and installation of quadrant refer to Section Index of
|Paragraph 3-12| Maintenance Instructions for ML C60.

NEAR-SHORE DIAPHRAGM REPLACEMENT. For removal and installation of near-shore
diaphragm refer to Section Index of |Paragraph 3-12,| Maintenance Instructions for ML C60.

FAR-SHORE DIAPHRAGM REPLACEMENT. For removal and installation of far-shore diaphragm
refer to Section Index of Paragraph 3-12,| Maintenance Instructions for MLC60.

DECK EXTRUSION REPLACEMENT (MALE and FEMALE). For remova and installation of
deck extrusions refer to Section Index of [Paragraph 3-12,| Maintenance Instructions for ML C60.

HARD HYDRAULIC PIPING REPLACEMENT (MALE and FEMALE). For remova and
installation of hard hydraulic piping refer to Section Index of Paragraph 3-12,| Maintenance I nstructions
for MLC60. The following section of piping has been added to the MLC 70 while excluding the nipples
used to connect the flexible tubing from the ramp section to the femal e section on the ML C 60.

WARNING
FRH hydraulic fluid may contain Tricresyl Phosphate (TCP) which, if taken internally can
cause paralysis. Hydraulic fluid may be absorbed through the skin. If hydraulic fluid gets on
skin, wash with soap and water as soon as possible.

a Loosen nut of union (4). Remove union halves from two nipples (3). Remove union nut

b. Remove pipe nipple (3) from ebow (2).
c. Remove elbow (2) from pipe (1). ”w
d. Repeat stepsb and c for remaining piping. Q\
NOTE /z
Apply Loctite Pneumatic/Hydraulic Seal “569”

(or equivalent) to the threads of all pipe and
fittings prior to installation.

e. Thread elbows (2) onto pipe (1).

f.  Measure, cut to length, thread nipples (3) as required. 2 /

g. Thread nipples (3) into elbows (2). ‘ 7\3}

h. Install halves of union (4) onto nipples (3) and
connect with union nut. Tighten as necessary.
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MISCELLANEOUS COMPONENT REPLACEMENT (MALE and FEMALE). For removd and
ingtalation of miscellaneous components common to the MLC 60 and MLC 70 refer to Section Index of
| Paragraph 3-12| Maintenance Instructions for MLC60. For removal and installation procedures for
miscellaneous components which are on the MLC 70 only refer to the following procedures.

REMOVAL

REMOVE MALE OR FEMALE SECTION WEIGHT LIMIT SIGNS OR LIFTING BRACKETS.

a. Remove two locknuts (4) from two screws (3) holding weight limit sign assembly (1) to transverse
brace (2). Remove weight limit sign assembly (2).

b. Discard two locknuts (4).

c. Remove six locknuts (5) from screws (7). Remove six screws (7) from lifting bracket (6), and
retaining plate (9). Remove lifting bracket (6). Discard locknuts.

INSTALLATION
INSTALL WEIGHT LIMIT SIGNS OR LIFTING BRACKETS.

a.  Insert two screws (3) thru weight limit sign assembly (1) and transverse brace (2). Ingtall two new locknuts (4) on two screws (3). Tighten
two locknuts (4).

b. Place six screws (7) thru lifting bracket (6) retaining plate (9), and bridge section (8). Install six
new locknuts (5) on six screws (7). Tighten six locknuts (5).
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CHAPTER 4
DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE

Section |. REPAIR PARTS; SPECIAL TOOLS; TEST, MEASUREMENT, AND
DIAGNOSTIC EQUIPMENT (TMDE); AND SUPPORT EQUIPMENT

4-1. COMMON TOOLSAND EQUIPMENT. For authorized common tools and equipment, refer
to the Modified Table of Organization and Equipment (MTOE) applicable to your unit.

4-2. SPECIAL TOOLS, TMDE, AND SUPPORT EQUIPMENT. Refer to the Maintenance
Allocation Chart[Appendix B, of this manual and TM 5-5420-203-24P.,

4-3. REPAIR PARTS. Repair parts are listed and illustrated in TM 5-5420-203-24P.

Section II. HYDRAULIC CYLINDER MAINTENANCE

4-4. GENERAL. This section contains maintenance instructions authorized by the Maintenance
Allocation Chart [Appendix B) to direct support (DS) and general support (GS) maintenance levels. In
addition to the maintenance functions listed, DS and GS maintenance personnel can perform all tasks at
both operator and unit levels.

4-5. MAINTENANCE INSTRUCTIONS

TOOLS/EQUIPMENT: Genera Mechanics Tool Box SC 5180-90-N26
Wrench, Cylinder Rod, (item 1,[/Appendix B)

Wrench, Spanner (item 2, [Appendix B)

SUPPLIES: Preformed Packing (i
Wiper Ring (item 9,
Wiper Ring (item 8,
EQUIPMENT CONDITIONS: None.
PERSONNEL: Two
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4-5. MAINTENANCE INSTRUCTIONS - CONT

a. Disassembly.

WARNING

FRH hydraulic fluid may contain Tricresyl Phosphate (TCP?1 WQ(iCh, i]f ;]alaen ilnte?lﬁalg/, can
e skin. If hydraulic fluid gets

cause paralysis. Hydraulic fluid may be absorbed through t
on skin, wash with soap and water as soon as possible.

(1) Using cylinder rod and spanner
wrenches, remove clevis (1) from
hydraulic cylinder rod (2).

(2) Remove four screws (3) from retaining
plate (54) securing wiper ring (5) to
gylin er bushing (62. Remove and

Iscard wiper ring (5).

(3) Remove cylinder bushing (6) from land
ring flange (7).

(4) Remove wiper ring (8) from cylinder
bushing (6). Discard wiper ring (8).

(5) Remove eight cap screws (9) from land
ring flange (7).

(6) Remove land ring flange (7) and separate 3
spacer ring (10) and preformed packing
(11) from packing assembly (12)
Discard preformed packing.

(7) Remove packing assembly (12) from
launching cylinder head (13).

(8) No further disassembly of the hydraulic
cylinder is authorized at this level of
mai ntenance.
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4-5. MAINTENANCE INSTRUCTIONS - CONT

b. Assembly.

(1)

(2)

(3)

(4)

(5)

(6)

(7)

Place packing assembly (12) in land ring
flange (7).

Place spacer ring (10) and new preformed
ackin 811) over backside of land ring
Iange%?

Install land ring flange eJ 7) with spacer
rlng (10& new preformed packing

acking assembly (12) mlaunc |ng
cyllnder head (13).

Install eight cap screws (9) in land ring
flange (7). Tighten screws (9). Install
new wiper ring (8) in land ring flange

Thread cylinder bushing (6) in land ring
flange (7% Install new W|per ring (5) in
cylinder bushing (6

Install retainin plate (42 aining holes
with cylinder bushing (6). Install four
screws (3) securing retaining plate and
assembly. Tighten four screws (3).

Using cylinder rod and spanner
wrenches, install clevis (1) on cylinder
rod (2).

END OF TASK
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4-6. HEU MAINTENANCE INSTRUCTIONS

TOOLS/EQUIPMENT: General Mechanics Tool Box SC 5180-90-N26
Wrench, Cylinder Rod, (item 1,[Appendix B)
Wrench, Spanner (item 2,[Appendix B)
Installation, Tool seal pack (item 4,
SUPPLIES: Kit, Overhaul, Scissoring Cylinder (item 11] Appendix E)
EQUIPMENT CONDITIONS: Equalizer plate removed

PERSONNEL: Two

a. Disassembly.
WARNING

FRH hydraulic fluid may contain Tricresyl Phosphate (TCP) which, if taken internally, can
cause paralysis. Hydraulic fluid may be absorbed through the skin. If hydraulic fluid gets on
skin, wash with soap and water as soon as possible.

(1) Using cylinder rod and spanner wrenches, remove clevis (1) from hydraulic cylinder rod (2).

(2) Removefour screws (3) from retaining plate (4) securing scraper (5) to cylinder bushing (6).
Remove and discard scraper (5).

(3) Remove cylinder bushing (6) from land ring flange (7).

(4) Remove wiper ring (8) from cylinder bushing (6). Discard
wiper ring (8).

(5) Remove eight cap screws (9) from land ring flange (7).

(6) Remove land ring flange (7) and separate
retainer (10) and O-ring (11) from
ring flange (7) Discard O-ring (11) and retainer (10).

(7) Remove seal pack assembly (12) from
launching cylinder head (13).
NOTE
No further disassembly of the hydraulic cylinder is authorized at
this maintenance level.
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4-6. HEU MAINTENANCE INSTRUCTIONS - CONT

b. Assembly.

() Placeinstalation tool (14) on hydraulic cylinder rod (2).

(2) Place new seal pack assembly (12) into cylinder head (13) land ring
flange (7).

(3) Place new retainer (10) and new O-ring (11) onto land ring
flange (7).

(4) Install land ring flange (7) into launching cylinder head (13).
(5) Install eight cap screws (9) in land ring flange (7). Tighten
screws (9).

(6) Install new wiper ring (8) in land ring flange (7).

(7) Thread cylinder bushing (6) into land ring flange (7).

(8) Ingtall new scraper (5) in cylinder bushing (6).

(9) Remove sedl pack installation tool (14).

(10) Install retaining plate (4) alining holes with cylinder

bushing (6). Ingtall four screws (3) securing retaining plate and assembly. Tighten four screws (3).

(11) Using cylinder rod and spanner wrenches, install clevis (1) on cylinder rod (2).
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CHAPTER 5

ADMINISTRATIVE STORAGE OR SHIPMENT

5-1. ADMINISTRATIVE STORAGE. Administration storage is accomplished in one of two modes;
long term or standby.

Long Term Mode. Bridge long term storage (War Reserves) is usually depot storage in an area out of the
elements and includes periodic checks to determine equipment condition.

Standby Mode. Bridge standby storage maintains the bridge in an “immediately available” condition. This mode
can be accomplished with the bridge launcher-mounted or the bridge without the launcher.

Standby Mode-Bridge Launcher- Mounted. Perform vehicle PMCS (TM 5-5420-202-20 or TM 5-5420-
226-20). Perform bridge PMCS|[(page 213) . Perform bridge lubrication instructions (page 3-1)). Coat all surfaces
of pins, cables, etc., with a light film of petroleum to retard corrosion. Ensure all pins, pin retainers, etc., necessary
for the operation of the bridge are maintained with the bridge or stored in an appropriate place. Exercise the bridge
a minimum of one time each month (TM 5-5420-202-10 ¢r TM 5-5420-226-10). | Exercise consists of a series of three
launchings and retrievals. After the last retrieval, check the connecting points, hydraulic hoses, and connectors for
leaks or damage. Report any discrepancies found on DA Form 2404, Equipment Inspection and Maintenance
Worksheet. Fill in all necessary blanks and explain the problem fully.

Standby Mode-Bridge Without Launcher. Perform bridge PMC) . Perform bridge
lubrication instructions [(page 3-]1). Coat all surfaces of pins, cables, etc., with a light film of petroleum to retard
corrosion. Ensure all pins, pin retainers, etc., necessary for the operation of the bridge are maintained with the
bridge or stored in an appropriate place. Bridge standby storage can be in either the launched position or in the
clamshell position.

a. Launched Position. Store the bridge laying flat on a firm surface such as the Unit's compound
or a concrete surface. If storing the bridge on concrete, place two light wood blocks under the bottom center
hinge points in the middle of the bridge view A). This will reduce the wear on these two critical areas.
If the bridge is to be stored for a period in excess of 30 days, place wood blocking supports under the hydraulic
cylinder view B) to distribute the weight placed on the hydraulic seal by the extended cylinder arm..
Periodic checks of the bridge and the hardware shall be performed to ensure no items have been removed.

b. Clamshell Position. Before positioning the bridge, raise the bridge to a near vertical position and
secure the tie rods together with a 3/8-inch chain or wire rope view A). . Store the bridge on a firm surface
such as hard sand or earth. Position the bridge in the storage area with wooden blocks supporting the rear of the
bridge view B). This will permit the launcher to engage or disengage the bridge without damaging the

tie rods. Do not remove the tie rod chains during storage period.

The bridge can stay in a standby mode almost indefinitely. The bridge and its hydraulics shall be
exercised a minimum of once each month. This exercise shall consist of a series of three retrievals and launchings.
At the completion of the second launch and prior to the final extension of the bridge, inspect the bridge for obvious
faults as addressed in PMCS. Report any discrepancies found on DA Form 2404, Equipment Inspection and
Maintenance Worksheet. Fill in all necessary blanks and explain the problem fully. After the repairs, if any, are
completed, the bridge is once again in a standby mode.

5-2. SHIPMENT. For information on how to transport the bridge, refer to
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FIGURE 5-2. Standby Mode Storage-Clamshell Position.
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A-1. SCOPE. This appendix lists all form field manuals, technical manuals, and miscellaneous

publications referenced in this manual.

A-2. FORMS.

Quality Deficiency REPOIt................ccocoiiiiiiiiiiiii e e,
ich

Recommended Changes to DA Publications

Recommended Changes to 3UI pment Technical Publications
Equipment Inspection an

A-3. FIELD MANUAL.

Route Reconnaissance and Classification
First Aid for Soldiers.

A-4. TECHNICAL MANUALS.

Destruction of Army Materiel to Prevent Enemy Use .

Military Fixed Bridges . :

Operator’s Manual, Launcher and M60A1 Tank Chasss

ransporting: For Brldge Armored-V ehicle-Launched,

Scissoring Type, Class 60 (5420-00-889-2020)

Organization, Direct Support & General Support RPSTL
(including Depot maintenance Repair Parts) for Bridge,
Armored-Vehicle Launched; Scissoring Type, Class 60,
Aluminum 60 foot span; for use with M48 & M60 Launched
(5420-00-522-9599) . . ...

Operator's Manual, Launched and M48A5 Tank Chassis,

Transporting: for Bndge Armored-V ehicle-Launched, SC|ssor|ng
Type, Class 60 (5420-01-076-6096) . .

A-5. MISCELLANEOUS PUBLICATIONS.

Corrosion Resistant Coatin

Expendable/DurabIeItems?ExceptMedlcal ClassV, Repa|rParts and
Herddic [tems) ..

Army Mai ntenance M anagement &/stem (TA MM S)

SF 368
DA Form 2028

.......... DA Form 2028-2
Maintenance Worksheet . ... ... ..o oo

.DA Form 2404

.. TM 750-244-6

TM5-312

TM 5-5420-202-10

TM5-5420-203-24P

TM5-5420-226-10

MIL-C-1 1080
CTA-50-970

""""DA Pam 738-750
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APPENDIX B
MAINTENANCE ALLOCATION CHART

Section |I. INTRODUCTION
B-1. GENERAL

‘a This section provides a general explanation of all maintenance and repair functions authorized at
various maintenance categories.

b. The Maintenance Allocation Chart (MAC) in section || designates overall authority and
responsibility for the performance of maintenance functions on the identified end item or component. The
application of the maintenance functions to the end item or component will be consistent with the
capabilities of the designated maintenance categories.

c. Section 11 lists the tools and test equipment (both special tools and common tool sets) required for
each maintenance function as referenced from section 1.

f d. Section IV contains supplementa instructions and explanatory notes for a particular maintenance
unction.

fB”2 MAINTENANCE FUNCTIONS. Maintenance functions will be limited to and defined as
ollows:

a. Inspect. To determine the serviceability of an item by comparing its physical, mechanical, and/or
electrical characteristics with established standards through examination (e.g., by sight, sound, or feel).

b. Test. To verify serviceability by measuring the mechanical, pneumatic, hydraulic, or electrical
characteristics of an item and comparing those characteristics with prescribed standards.

c. Service. Operations required periodically to keep an item in proper operating condition, i.e., to
clean (includes decontaminate, when required), to preserve, to drain, to paint, or to replenish fuel,
lubricants, chemica fluids, or gases.

d. Adjust. To maintain or regulate, within prescribed limits, by bringing into proper or exact
position, or by setting the operating characteristics to specified parameters.

e. Aline. To adjust specified variable elements of an item to bring about optimum or desired
performance.

f. Calibrate. To determine and cause connections to be made or to be adjusted on instrument or test,
measuring, and diagnostic equipments used in precision measurement. Consists of comparisons of two
instruments, one of which isa certified standard of known accuracy, to detect and adjust any discrepancy
in the accuracy of the instrument being compared.

‘0. Remove/Install. To remove and install the same item when required to perform service or other
maintenance functions. Install may be the act of emplacing, seating, or fixing into position a spare, repair

part, or module (component or assembly) in a manner to allow the proper functioning of an equipment or
system. :
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B-2. MAINTENANCE FUNCTIONS - CONT.

h. Replace. To remove an unserviceable item and install a serviceable counterpart in its place.
“Replace” is authorized by the MAC and is shown as the 3rd position code of the SMR code.

I. Repair. Theapplication of maintenance services, including fault location/troubleshooting,
removal/installation, and disassembly/assembly procedures, and maintenance actions to identify troubles
and restore serviceability to an item by correcting specific damage, fault, malfunction, or fallurein a part,
subassembly, module (component or assembly), end item, or system.

j. Overhaul. That maintenance effort (service/action) prescribed to restore an item to a completely
serviceable/operational condition as required by maintenance standards in appropriate technical
publications (i.e.,, DMWR). Overhaul is normally the highest degree of maintenance performed by the
Army. Overhaul does not normally return an item to like new condition.

k. Rebuild. Consists of those services/actions necessary for the restoration of unserviceable
equipment to like new condition in accordance with origi naI_manufacturinegbst_andards. Rebuild isthe
highest degree of materiel maintenance applied to ArmY equipment. The rebuild operation includes the act
of returning to zero those age measurements (hours/miles, etc.) considered in classifying Army
equi pment/components.

B-3. EXPLANATION OF COLUMNS IN THE MAC, SECTION I

a Column 1, Group Number. Column 1 lists functional group code numbers, the purpose of
which is to identify maintenance significant components, assemblies, subassemblies, and modules with
the next higher assembly. End item group number shall be “00".

b. Column 2, Component/Assembly. Column 2 contains the names of components,
assemblies, subassemblies, and modules for which maintenance is authorized.

~¢. Column 3, Maintenance Function. Column 3 lists the functions to be performed on the item
listed in column 2. (For detailed explanation of these functions, see[paragraph B-2).

d. Column 4, Maintenance Category. Column 4 specifies, by the listing of awork time figure
in the appropriate subcolumn(s), the category of maintenance authorized to perform the function listed in
column 3. Thisfigure represents the active time required to perform that maintenance function at the
indicated category of maintenance. If the number or complexity of the tasks within the listed maintenance
function vary at different maintenance cate%ories, appropriate work time figures will be shown for each
category. The work time figure represents the average time required to restore an item (assembly,
subassembly, component, module, end item or system) to a serviceable condition under typica field
operating conditions. This time includes preparation time (including any necessary disassembly/assembly
time), fault location/troubl eshoot;r;% time and quality assurance/quality control time in addition to the time
required to perform the specific tasks identified for the maintenance functions authorized in the
][nﬁi ntenance allocation chart. The symbol designations for the various maintenance categories are as

ollows:

Coovvr Operator or Crew

E.’ S UrBlr'\e/zlc"jtII gtueSgQFteMaintenance
Ho, General Support Maintenance
D, Depot Maintenance
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B-3. EXPLANATION OF COLUMNS IN THE MAC, SECTION |l - CONT.

e. Column 5, Tools and Equipment. Column 5 specifies, by code, those common tool sets

gnotcti_ndivi dual tools) and specia tools, TMDE, and support equipment required to perform the designated
unction.

f. Column 6, Remarks This column shall, when applicable, contain aletter code, in alphabetical
order, which shall be keyed to the remarks contained in section IV.

B-4. EXPLANATION OF SPECIAL IDENTIFIERSUSED IN SECTION 11

Maintenance functions identified by an asterisk (*) will have tools identified in the appropriate
DMWR.

B-5. EXPLANATION OF COLUMNS IN TOOL AND TEST EQUIPMENT
REQUIREMENTS, SECTION |11

a. Column 1, Reference Code. The tool and test equipment reference code correlates with a
code used in the MAC, section |1, column 5.

b. Column 2, Maintenance Category. The lowest category of maintenance authorized to use
the tool or test equipment.

c. Column 3, Nomenclature. Name or identification of the tool or test equipment.

d. Column 4, National Stock Number. The National Stock Number of the tool or test
equipment.

e. Column 5, Tool Number. The manufacturer’s part number.
B-6. EXPLANATION OF COLUMNSIN SECTION IV

a. Reference Code. This column consists of aletter code in aphabetic order which is keyed to
column 6 of Section Il.

b. Remarks. This column lists information pertinent to the maintenance function being performed,
asindicated on the MAC, Section 1.

B-3
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Section I1. MAINTENANCE ALLOCATION CHART

FOR
ARMORED VEHICLE LAUNCHED BRIDGE

(1) @) 3) (4) (9) (6)
Maintenance TOOLS
GROUP COMPONENT/ MAINTENANCE CATEGORY AND
NUMBER ASSEMBLY FUNCTION C |[O]|F [|H EQPT. REMARKS
01 HYDRAULIC
SYSTEM
0101 linders, Hydraulic Inspect 0.1
CyCyIinder, écissors Respgiace 2.0 1
Reparr 8.0 2
Overhaul
0102 Hoses, Pipes, Fittings Inspect 0.1
Replace 0.5
Repair 0.5
Fittings; Valves, Coupling|  Inspect 0.1 ] 0.5
uick-Disconnect and Replace 0.5
racket
02 FRAME
0201 Bridging Equipment
Bracing; Cross Beams, Inspect 0.1
elc. Replace 1.0
Diaphragm Inspect 0.1
P Re%)lace 4.0
Cables |nspect 0.1
Replace 1.0
Pandl Assemblies, Inspect 0.1
Center and End Replace 3.0
Repair 6.0 A
Overhaul
Pins, Center Hinge Inspect 0.1
Service 0.1
Replace 1.0
Pins, Quadrant Hinge Inspect 0.1
: Sers\eice 0.1
Replace 4.0
Pins, Lock; Bolts Inspect 0.1
Replace 0.5
Quadrant Assembly |nspect 0.1
Replace 2.0

B-4




TM 5-5420-203-14

Section II. MAINTENANCE ALLOCATION CHART - CONT

Q) @) (3) MAINTENANCE 160 (6)
GROUP COVMPONENT/ MAINTENANCE CATEGORY AND
NUMBER ASSEMBLY FUNCTION C |©O |F |H EQFT. REMARKS
' Inspect a1
Tie Rod Assembly R gglace 0 0 3
Section I11. TOOL AND TEST EQUIPMENT REQUIREMENTS
(1) () ©) (4) (5)
Reference | Maintenance National/NATO Tool
Table | Level Nomenclature Stock Number Number
1 @) Wrench, Cylinder Rod 5420-00-542-3113
2 F Wrench, Spanner 5120-00-303-5160
3 O Wrench, Adjustable (2 ea) 5120-00-240-1414
4 O Installation Tool, Seal Pack
Section V. REMARKS
Reeeence
Code Remaks
A Repair by Welding. Welding is only authorized to repair or

replace the tie rod housings and tie rods.

Change 3
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APPENDIX C

COMPONENTS OF END ITEM AND BASIC ISSUE ITEMS LISTS

SECTION 1. INTRODUCTION

C-1. SCOPE

This appendix lists components of end item (COEI) and basic issue items (Bl1) for the Armored Vehicle-
Launched Bridge (AVLB) to help you inventory items required for safe and efficient operation.

C-2. GENERAL

The Components of End Items for the MLC 60 and MLC 70 with Basic Issue Items Lists are divided I
into the following sections.

a Section Il. Components of End Item. This listing is for informational purposes only, and is
not authority to requisition replacements. These items are part of the end item, AVLB, but are removed
and separately package for transportation or shipment. As part of the end item, these items must be with
the end item whenever it is issued or transferred between property accounts. Illustrations are furnished
to assist you in identifying the items.

b. Section Ill. Basic Issue Items List. The minimum essential items required to place the bridge
in operation, to operate it, and to perform emergency repairs. Although shipped separately packaged,
BIl must be with the AVLB during operation and whenever it is transferred between property accounts.
The illustrations will assist you with hard-to-identify items. This manual is your authority to request/ l
requisition replacement BlI, based on TOE/MTOE authorization of the end item. This section will list
and illustrate the minimum essential items required to support the bridge at user level in accordance with
MIL-M-63036B(TM).

C-3. EXPLANATION OF COLUMNS
The following provides an explanation of columns found in the tabular listings:
a  Column (1) - Item Number. Indicates the table number of the item shown.

b. Column (2) - National Stock Number (NSN). This column indicates the National stock
number assigned to the item and will be used for requisitioning purposes.

c. Column (3) - Description. This column indicates the Federal item name and, if required, a
minimum description to identify and locate the item.

d. Column (4) - Unit of Measure (U/M). This column indicates the measure used in performing
the actual operational/maintenance function.

e. Column (5) - Quantity (Qty). This column indicates the items authorized to be used with/on
the equipment.

Change 2 C-I
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SECTION II. COMPONENTS OF END ITEM (MLC 60)
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SECTION II. COMPONENTS OF END ITEM (MLC 60) - CONT

TM 5-5420-203-14

(1) - (3 (4) (5)
llluS National Stock Description Qty
Number Number CAGE and Part Number U/M Rar
! 2510-00-542-3118 Section, Ramp (Female) EA 2
(81336) D7884-19
2 5420-00-542-3117 Section, Ramp (Male) EA 2
(97403) 13211E7837
3 5420-00-542-3149 Diaphragm, Launching EA 2
(97403) 13211E7850
4 5420-00-542-3122 Brace, Latera EA 2
(97403) 13211E7836
5 5420-00-542-3125 Brace, Transverse (Ramp Section) EA 2
(97403) 13211E7887
6 5420-00-542-3124 Brace, Transverse (Ramp Section) EA 2
(97403) 13211E7888
7 5420-00-542-3123 Brace, Transverse (Center Section) EA 4
(97403) 13211E7897
8 5420-00-542-3115 Section, Center (Female) EA 2
(97403) 13211E7825
9 5420-00-542-3116 Section, Center (Male) EA 2
(97403) 13211E7813
10 5306-01-136-1186 Rod, Threaded (Tie) EA 2
(97403) 13211E7922
11 5365-01-011-5038 Spacer, Tie Rod EA 2
(97403) 13211E7923

Change 2 C-3
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SECTION I1. COMPONENTS OF END ITEM (MLC 60) - CONT
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SECTION II. COMPONENTS OF END ITEM (MLC 60) - CONT

TM 5-5420-203-14

1 2 (3) . (4) (5)
Iﬁ L}S Nation(al) Stock Description Qty
Number Number CAGE and Part Number U/M Rar
12 5420-00-542-3148 Beam, Cylinder EA 1
(97403) 13211E7884
13 5420-00-542-3151 Support, Cylinder EA 2
(97403) 13211E7851
14 5420-00-542-3140 Cable, Scissoring (Left Lay) EA !
(97403) 1321IE7903
15 5420-00-542-3141 Cable, Scissoring (Right Lay) EA !
(97403) 13211E7893
16 5420-00-542-3146 Beam, Cable EA !
(97403) 13211E7885
17 5420-00-542-3155 Cylinder, Actuating (Scissoring) EA !
(81336) D7884-60-1
18 5420-00-542-3138 Plate, Equalizer (Cylinder End) EA !
(97403) 13211E7883
19 5420-00-542-3132 Quadrant Assembly EA l
(97403) 13211E7857
20 5420-00-542-3139 Strut, Quadrant EA 2
(97403) 13211E7882
21 5306-01-136-3130 Curb, Deck (Center Section) EA 4
(97403) 13211E7858
22 5365-01-011-3128 Curb, End Section, EA 4
(97403) 13211E7836
23 5420-00-542-3129 Curb, Ramp EA 4
(97403) 13211E7856
24 5420-00-542-3127 Curb, Ramp (inside) EA 4
(97403) 13211E7899
25 5420-00-542-3147 Plate, Equalizer EA 1
(97403) 1321IE7881

Change2 C-5
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SECTION II. COMPONENTS OF END ITEM (MLC 70) - CONT

1
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SECTION II. COMPONENTS OF END ITEM (MLC 70) - CONT

(1) (2) 3 (4) ()

[lus National Stock Description Qty

Number Number CAGE and Part Number U/M Rqr

1 5420-01-419-9478 Section, (Female) EA 2
(97403) 13230E4808

2 5420-01-420-1684 Section, (Mde) EA 2
(97403) 13230E4809

3 5420-00-542-3149 Diaphragm, Launching EA 2
(97403)13211E7850

4 5420-00-542-3122 Brace, Lateral EA 2
(97403) 13211E7886

5 5420-00-542-3125 Brace, Rear Transverse EA 2
(97403) 13211E7887

6 5420-01-542-1685 Brace, Rear Transverse EA 2
(97403)13230E4899

7 5420-01-419-9481 Brace, Forward Transverse EA 4
(97403) 13230E6447

8 5306-01-136-1186 Rod, Threaded (Tie) EA 2
(97403)13211E7922

9 5365-01-011-5038 Specer, Tie Rod EA 2
(97403)13211E7923

10 5420-00-542-3148 Beam, Cylinder EA !
(97403)13211E7884
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SECTION II. COMPONENTS OF END ITEM (MLC 70) - CONT
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SECTION II. COMPONENTS OF END ITEM (MLC 70) - CONT

2 3 4 5
llus Nation(al) Stock Desc(ri?otion K ((thl
Number Number CAGE and Part Number U/M Rar
11 5420-00-542-3 15 1 Support, Cylinder EA 2
(97403) 13211E7851
12 5420-00-542-3140 Cable, Scissoring  (Left Lay) EA 1
(97403) 13211E7903
12 5420-00-542-3 141 Cable, Scissoring (Right Lay) EA !
(97403) 13211E7893
13 5420-00-542-3146 Beam, Cable EA 1
(97403) 13211E7885
14 5420-00-542-3155 Cylinder, Actuating (Scissoring) EA !
(81336) D7884-60-1
15 5420-00-542-3138 Plate, Equaizer (Cylinder End) EA !
(97403) 13211E7883
16 2590-01-431-4438 Quadrant Assembly EA !
(97403) 12463645
17 5420-00-542-3139 Strut, Quadrant EA 2
(97403) 13211E7882
18 5420-00-542-3130 Curb, Deck EA 4
(97403) 13211E7858
19 5420-00-542-3128 Curb, End Section, EA 4
(97403) 13211E7836
20 5420-00-542-3129 Curb,Ramp EA 4
(97403) 13211E7856
21 5420-00-542-3147 Plate, Equalizer EA 1
(97403) 13211E7881
22 5420-00-542-3127 Curb, Ramp (inside) EA 4
(97403) 132117899
23 5340-01-426-3913 Sign, Weight Limit EA 2
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SECTION I11. BASIC ISSUE ITEMS LISTS

5
(1) - (@ Q) . (4) (5)
[lus National Stock Description Qty
Number Number CAGEC and Part Number U/M Rqr
1 7520-00-559-9618 Case, Manuals EA 1
(273 15) 27U163
2 5420-00-542-3154 Chain, Holddown EA 2
(97403) 13211E7879
3 5120-00-264-3793 Wrench, Adjustable EA 1
(82348) GGG-W-631
4 3940-01-110-4432 Sling, Multiple Leg EA 2
(97403) 13212E7099
5 3940-01-436-4543 Sling, Multiple Leg BGD 4
(19207) 12463568

C-10 Change 2
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APPENDIX D

EXPENDABLE/DURABLE SUPPLIES AND MATERIALS LIST

Section |. INTRODUCTION

D-1. SCOPE. This appendix lists expendable/durable supplies and materials you will need to operate
and maintain the bridge. This listing is for informational purposes only and is not authority to requisition
the listed items. These items are authorized to you by CTA 50-970, Expendable/Durable Items Except
Medical, Class V, Repair Parts, and Heraldic Items).

D-2. EXPLANATION OF COLUMNS

Column (1) - Item Number. This number is assigned to the entry in the listing and is referenced in
the narrative instructions to identify the material (e.g.,”Use cleaning compound, item 5,[Appendix DI).

b. Column (2) - Level. This column identifies the lowest level of maintenance that requires the listed
item.

C - Operator/Crew
0- Unit Maintenance
F - Direct Support Maintenance

c. Column (3) - Nationanl Stock Number, This is the National Stock Number assigned to the item; use
it to request or requisition the item

d. Column (4) - Description. on. Indicates the Federal item name and, if required, a description to
identify the item. The last line for each item indicates the Commercial and Government Entity Code
(CAGE) in parentheses followed by the part number. -

e. Column (5) - Unit of Measure (U/M).| Indicates the measure used in performing the actual
maintenance function. This measure is expressed by a two-character alphabetical abbreviation (e.g., ea,
in., pr). If the unit of measure differs from the unit of issue, requisition the lowest unit of issue that will
satisfy your requirements.

Section Il. EXPENDABLE SUPPLIES AND MATERIALS LIST

(1) 2) 3 (4) (5)
ITEM NATIONAL STOCK
NUMBER | LEVEL NUMBER DESCRIPTION U/Mm
1 c 9150-00-190-0904 Grease, Automotive GL

and Artillery, (81349)
MIL-G-10924

2 C 7920-00-205-1711 Rag, Wiping, 50 Ib Bale | LB
(58536), A-A-531

3 C 8030-00-339-0310 Loctite, Pneumatie/Hyd BL
Seal “569”, (56931)

D-1/(D-2 blank)
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APPENDIX E

REPLACEMENT PARTS LIST

SECTION [I. INTRODUCTION

E-1. SCOPE

This appendix is a cross-reference of item numbers to part numbers and is included for that purpose only. E -

2. EXPLANATION OF COLUMNS

a. Column (1) - Item Number. This number is assigned to the entry in the listing for cross-
-referencing to the part number.

b. Column (2) - Description. This column identified parts which appear on the first page of the task
under the subheading "SUPPLIES."

c. Column (3) - Part Number. Indicates the primary number used by the manufacturer (individual,
company, firm, corporation, or Government activity), which controls the design and characteristics of the

item by means of its engineering drawings, specification, standards, and inspection requirements to
identify an item or range of items.

NOTE: When you use National Stock Number (NSN) to requisition a part, the part you get

may have a different part number from the part ordered but go ahead and use or furnish it
as the supply part.

SECTION II. REPLACEMENT PARTS LIST

(1) 2) 3)
Iltem No. Description Part Number
1 Washer, Lock AN9601216
2 Washer, Lock MS35338-44
3 Washer, Lock MS35338-46
4 Washer, Lock MS35338-48
5 Washer, Lock MS35338-51
6 Washer, Lock MS35338-53
7 Packing, Preformed MS28775-441
8 Ring, Wiper 13211E3144-4
9 Ring, Wiper MS28776M2-41
10 Pin, Cotter MS24665-31
11 Kit, Overhaul, Scissoring Cylinder 13228E1971

Change3 E-1/(E-2 blank)
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INDEX
Paragraph
Subi ect Table (T)
A
Accelerator LOCKING LEVET .....couiiiiiiiieiieeiie e T2-1
ACCElErator PELAI ...ceeiiiiiiiei ittt T2-1
Adjustments, Checks, and Alignments.. ......cccceviriiiiiiiinnicnecice, 3-9
AdMIiNiStrative SLOFage.. «..eooiiii it o1
Bridge in Stand-by Mode Mounted on a Launcher........ccccccoeiiiienns 5-l1a
Bridge in Stand-by Mode Without Launcher...........ccoiiiiniiiniiin, 5-1b
SNIPMENL.. ettt e e e e e e e e a e e e 5-2
Army Maintenance Maintenance Systems (TAMMS). ... 1-2
Assembly and Preparation for Use of MLCBO ..coooovveeenenieiieiicieciieeiee 2-3
Assembly and Preparation for Use of MLCT70 ....cccoooiiiiiiiiiiiiiiiiiiiiies 2-5
Assembly of the Bridge Separated At Center Hinges .......ccooviveninnnnnn 2-3d
Assembly of the Bridge Separated into Eight Sections......ccccocoovniinnninne. 2-3c
AVLB EQUIPMENT DatA.. veeieeeiiieiiiieiie ittt 1-8a
AVLB HydrauliC SyStEM.. ..cccociiiiiiiiiiiie e 1-7a
AVLB Movement by Flatbed Trailer........ccoooiiiiiiiiiiiiiiiici i, 2-10c
AVLB Major COMPONENLES.. ..oooiiiiiiiiiiie e s 1-7c
AVLB Movement by Launcher Vehicle... ..o, 2-10a
AVLB Structural SYSLEM.. ..oooeiiieieee e 1-7b
B
Basic Issue 1temS LiSt (BI) cooueeiiiieiieeeie e C-1
BOItS QNG PiNS wuuiiiiiiiiiiiiiiiiiiiiii s T1-2
Brake PeLal.. ..c.ueeiiiiiiiiiie et T2-1
Bridge in Standby Mode Mounted on a Launcher ........ccovninnininninnne. S>-la
Bridge in Standby Mode Without Launcher.. ... 5-1b
Bridge Section Replacement (Male and Female). ...........cccccoviiriiniininnnns 3-13
C
Cable Beam, Installation Of.. ....ccoociiiiiiiiie s 2-3c(20)
Cable Beam, Installation Of.......ccccooiiiiiiiie i 2-5¢(15)
Cable Beam ReplacemMent.. .....ccovv i 3-12
Cable Beam ReplaCcement. . ... 3-13
Cable Retainer, Installation Of.......cccccoiiiiiii i 2-3c(29)
Cable Retainer, Installation Of.......cccccooiiiiiiiiiiiii e 2-5¢(25)
Capabilities, EQUIPMENL.. ... 1-6
Care and HandlinNg.. ....ooooiiiiiieiiiiee e 1-9
Center Section (Far-Shore) Replacement .........ccccocveviiiiieiiic i 3-12
Center Section (Near-Shore) Replacement.. ........ccccoviiiiieniie e, 3-12
Center Section Deck Extrusion Replacement.. .......ccccoviiiiiiiiiiiiniiiiinns 3-12
Center Section Hard Hydraulic Piping Replacement ......c.ccccoviinininnnn. 3-12
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INDEX - CONT

Subject

C - CONT

Center Section Miscellaneous Components Replacement
Checks, Adjustments, and AlignMments.. ........ccccccoeeeiieeiiieeciee e
Characteristics, EQUIPMENt - ccocoriiiiiii
Classifications and Definitions of Leaks for Operator/Crew PMCS.........
Classifications and Definitions of Stage I, 11, 1ll, and IV Corrosion...................
Common Tools and EqQUIPMENt.. oo
Components of End Item (COEI) and Basic Issue Items List (Bll)..........
Connecting Hardware, Major COmponents .......cccevvieeiiieeiiieesies e
Controls and INiCALOrS.. ............ccceivieeriiicicee e
Corrosion, Classification and Definitions of Stage I, II, Ill, and IV
Cross-Country TraVel ...
Curb (Deck) Replacement .......cccciciiiiiiiiiiiieiie e
Curb (End Panel) Replacement.. «.oooeeeiiiiiiiiii i,
Curb (|nside) Rep|acement .........................................................................
Curb (Ramp) REPIACEMENT ......ooiiiiiiiiieiiee e
Curb Replacement (Male and Female) ..............coooviiiiiiiiiiininins
Cylinder Beam Replacement ..........cocvviiiiiiiiiiiiiiiie
Cylinder Beam Replacement

Checks 2-4

Data, EQUIPMENT.. ..o e e e e e e e e earaeaeens
Deck Curb RePIacemeNt ......ccccvvuiiiiiiiiiiiiicie s
Deck Extrusions (Center Section) Replacement.. . .. ...
Deck Extrusions (Ramp Section) Replacement .......ccooviiiiiiniiininiiinnn,
Deck Extrusions Replacement (Male and Female) ...
Definitions and Classifications of Leaks for Operator/Crew PMCS......... .ocovvvencnnnen.
Definitions and Classifications of Stage I, Il, Ill, and IV Corrosion......
Description of Maor COmMPONENES........coiiiiriiiiriiiie i
Description Of OPEration .. e
DEStrUCEION NOTICE «rerrrrmrnrereeiiiieiiiir s s sanarans
Destruction of Material to Prevent Enemy USe ....cccccoiiiiiiiiiiiniieen,
Diaphragm (Far-Shore), Installation of........ccccoiiiiiiiiiiii e,
Diaphragm (Far-Shore), Installation of.....cccccooiininiiniii
Diaphragm (Near-Shore), Installation of.................
Diaphragm (Near-Shore), Installation of......ccccoeniiiiiiiii,
Diaphragm (Far-Shore), Replacement...........cccocviiiiiiiiiiiiiiniienc i,
Diaphragm (Far-Shore), Replacement.. ...........ccccooovieei e
Diaphragm (Near-Shore), Replacement .......ccccoevieiiiiiiiiiieiiiicciiecie,
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INDEX - CONT

Subject Paragraph
Table (T)
D - CONT
Diaphragm (Near-Shore), Replacement...........cccccceuvviiiiiiiiiiiiiiiieeeeeeennn. 3-13
Dimensions and Weight..........ooiviiiiiiiiiiiiee s 1-8a
Direct Support and General Support Maintenance —  .......ccccceevvvvinninnnnnnnns 5-1
Distribution State@ment.....cccccceeeiiiiiiiiiiiiieeeiiiieiiicieeeeee e e e Page1
E

Ejection Cylinder LeVer..........ooovvviiiiiiiiiiieiiieeeeeeccieee e T2-1
End Panel Curb Replacement............cooovvviiiiiiiiiiiiiiiiiiiiieeecis 3-12
ENGINe GAUZES ..ovvvvviiiiiiiiiiiiiiiiiiieieitttteeteeeeeessaeseessssesssarssessessssssssssesrasaararnee T2-1
Equalizer Plate, Scissoring Cables, and Attaching

Hardware, Installation...........ccooeeeiiiiiiiiiiiiiiiiiiieereee e 2-3¢(28)
Equalizer Plate, Scissoring Cables, and Attaching

Hardware, Installation............cooovviiiiiiiiiiiieeeieeeeeeeecceeee e, 2-5¢(26)
Equipment Description and Data  .....ccooooeeiiiiiiiiiiiiee e 1-8
Equipment Improvement Recommendations (EIR)...........cccccvvveeeieeennnnn. 1-3
Equipment Inspection and Maintenance Worksheet..............ccceeennnnnnn. A-2
Equipment

CharacteriStiCS. . ..coiiiiviiiiiiiieieeeeee e e e e e e e e e et eeeeeeeeeeeeaabanns 1-6

CapPabIlItIes....cuvviiiiiiiiiiiiiiiiiieeeeeeeee e 1-6

| D= PP 1-8

Features ..o 1-6
Expendable/Durable Supplies and Material List........cccccccvveeeeeeeeiiicnnnnn, D-1

F

Far-Shore Center Section Replacement..........cccccuvveiveiiiiiiieeiiiiienineiice, 3-12
Far-Shore Center Section Transverse Brace Replacement.................... 3-12
Far-Shore Diaphragm Replacement ..........ccccoooooiiiiiiiiiiiiiiiiiniiiiiiiiiiiinne.. 3-12
Far-Shore Diaphragm Replacement — .........ccoooiiiiiiiiiiiiiiiiiieceee e, 3-12
Far-Shore Ramp Section Replacement............cccoeeveiiiiiiiiiiiiiiiieieiiiiiiiiiicieeenenn. 3-13
Far-Shore Ramp Section Transverse Brace Replacement —  ....................... 3-12
Features, EqUipment..........ccccooiiiiiiiiiiiiiiiiiiieeee e 1-6
Flexible Hydraulic Lines Replacement..................ooovvviiiiiiiieiieeeneeennnnnn. 3-12
Flexible Hydraulic Lines Replacement

(Diaphragm & Hydraulic Cylinder)...........cccoeeeieiiiiiiiiiiiiis 3-13
Fording Depth ..o 1-6b
Forms and Records.........cccoviiiiiiiiiiiii e 1-2
Forward Transverse Braces Replacement (Near-Shore)...........cccceeeunnn... 3-13
Forward Transverse Braces Replacement (Far-Shore).......cccccoeeeeeeeeo.o. 3-13
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INDEX - CONT

Subj ect Paragraph
Table (T)
G
Grade-Ascending ADIITY ..o 1-6b
Ground Clearance of VEehiCle.. ........oooiiiiiiiiiiii e 1-6b
Gauges
E NN, . e T2-1
RPIM . e T2-1
H
Hard Hydraulic Piping Replacement (Male and Female) ............cccoe... 3-13
How To Use This Manual........c.cccoieiiiiiiiiieiie e Page iii
Hydraulic Clutch PUMP LEVET ....cooiiiiiie e T2-1
Hydraulic Cylinder Replacement.. .......ccoooieieiiiei e 3-12
Hydraulic Cylinder Replacement.. ........cooueiiiiiiiiiiiiee e 3-13
Hydraulic Cylinder Component Replacement ......... cceeevveeeiiieienniieeecieee e 3-12
Hydraulic Cylinder Component Replacement ... eveeerimeeernieeeisnee e 3-13
Hydraulic Cylinder Lines and Fittings Replacement .. ..o 312
Hydraulic Cylinder Lines and Fittings Replacement ...........cccocciviiieeenne 3-13
Hydraulic Quick-Release Connector, Installation of ...........cccceeeiieeennee 2-3c(26)
Hydraulic  SYSEEM ... 1-7a
Indicators and CONtIOlS. . ....c.uuiiiiiiiee e 2-1
Initial Adjustments, Daily Checks, and Self-Test.......cccccooiiiiiiiiiiiinens 2-7
Inside Curb REPlaCemMENT ........eeiiiiiiiieiie e 3-12
Inspection, Maintenance ProCedUres.. .......ccccviviiiieiiee e 3-8
Installation of
Cabl e BEAM.. ..o 2-3c(20)
LOF= o] TSI = =T o o APPSR 2-5¢(15)
Cable RELAINEL.. ..o 2-3c(29)
Cable RELAINET.. e 2-5c(25)
Center Sections (Far-Shore) .......ccccovieeiiiiieiniieeeeee e 2-3c(11)
CyliNder BEaM.. .....ueeiiiiiiiiiiiiee e .2-3¢(3)
Cylinder BEaM.. ....coiiiiiiieeee e 2-5¢(6)
Diaphragm (Far-Shore) ... 2-3c(17)
Diaphragm (Far-ShOre). ......ocooiiiiiiiiieee e 2-5c(10)
Diaphragm (Near-ShOre) .......ccccceeiiiiiiiiiiie e 2-3c(2)
Diaphragm (Near-ShOre) ... 2-5¢(2)
EQUAlTZEN Plate.. ...oooeeieeeeeeee e 2-3c(28)
EQUAlTZErN PIAte. . ..eeiiieiee et 2-5¢(26)
Flexible Hydraulic HOSE.. ... 2-3c(6)
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Subject

Holder Brack
Holder Brack

H - CONT

et (Near-Shore and Far-Shore) .........ccccooovveevvceeeceeeenee.
et (Near-Shore and Far-Shore) ..........cccccecveieviviieecnnnn,

Hydraulic HOSeS (Far-ShOre) ........ccoceeeeeeeiiieiiiee e
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THE METRIC SYSTEM

LINEAR MEASURE

1 Centimeter = 10 Millimeters = 0,01 Meters = 0.3937 inches
1 Meter = 100 Centimeter = 1000 Millimeters = 39.37 inches

1 Kilometer = 1000 Meters = 0.621 Miles

£ 8

AND EQUIVALENTS

SQUARE MEASURE

Centimeter = 100 Sq. Millimeters = 0.155 Sq. inches
Meter = 10,000 Sq. Centimeters = 10.76 Sq. Feet
Kilameter = 1,000,000 Sq. Meters = 0.386 Sq. Miles

WEIGHTS CUBIC MEASURE
1 Gram = 0.001 Kilograms = 1000 Milligrams = 0.035 Gunces 1 Cu. Centimeter = 1000 Cu. Millimeter = 0.06 Cu. inches
1 Kilogram = 1000 Grams = 2.2 Pounds 1 Cu. Meter = 1,000,000 Cu. Centimeters = 35.31 Cu. Feet
Tons

1 Metric Ton = 1000 Kilograms = 1 Megagram = 1.1 Short

LIQUID MEASURE

1 Milliliter = 0,001 Liters = 0,.0338 Fluid Ounces
1 Liter = 1000 Milliliters = 33.82 Fluid Ounces

/9 CF ~32) =%

TEMPERATURE

9/5 (°C + 32) = °F

212° Fahrenheit is equivalent to 100° Celsius
90° Fahrenheit is equivalent to 32.2° Celsius
32° Fahrenheit is equivalent to 0° Celsius

APPROXIMATE CONVERSION FACTORS
TO CHANGE TO MULTIPLY BY
Inches .....cccv0ev0eese.. Centimeters .......coccevuee cenes 2.540
Feet ........ Cesecsesaenns Meters ...ceeeeesccccscnnns ceraaas 0.305
Yards ...... Ceeseraecanaas Meters ......... eeeecaressanaaan 0.914
Miles .......... seeeresses Kilometers .....cececennn ceesnans 1.609
Square Inches ............ Square Centimeters ........ccce.e 6.451
Square Feet ......cceceene Square Meters .....ccoeesceesaenss 0.093
Square Yards (...cccc0.. .« Square Meters ......cccveeececnnn 0.836
Square Miles ..... cese Square Kilometers ............... 2.590
Acres ........ [P ... Square Hectometers ........c.ec.c.. 0.405
Cubic Feet ............... Cublc Meters .........cc00:2:2... 0.028
Cubic Yards .............. Cubic Meters ...........cccuene.. 0.765
Fluid Ounces ....... eeese. Milliliters ....cvvevecnceeseeaes 29.573
Pints t..cieeiinnnnn se.s. Liters .......iice0ee Ceeesesasns 0.473
Quarts ....... e 5 & o - 3 - Y 0.946
QUArtS ..ceececceccenacnss Liters ......cccvnne tececcssasse oo 3.785
OUNCeS ..vvevveceannns teee GraMS .eeeervenecereccccnncasanns 28.349
PoUNdS ...ceecevssncacessss KilOgrams .......ccecececenccnnns 0.454
Short TONS ciccvensacecess Metric TONS cvvveveenennnns cerane 0.907
Pound Feet ......cccea.... Newton Meters ......c.ceeeccees .o 1.356
Pound Inch ......c.e. «.... Newton Meters ....... ceeene 0.113
Ounce Inch ....... cessesss Newton Meters ......ceevecceecaes .007061
Pounds per Square Inch ... Kilopascals ...... ceeenaneees 6.895
Miles per Gallon ......... Kilometers per Liter ............ 0.425
Miles per Hour ........... Kilometers per Hour ..... 1.609
Centimeters .............. Inches .............. 0.394
Meters .......eeccesseeees Fe€L seviveninnnn 3.280
Meters ....ccseccccsccssss YANAS ... .. .ciicciiccncisscssass 1.094
Kilometers .......cc0..... Miles .......cc0uvnnn. 0.621
Square Centimeters ....... Square Inches ......... cccssveccs 0.155
Square Meters ............ Square Feet .........cveeeeeee ... 10.764
Square Meters ............ Square Yards ..... teeessessneses. 1.186
Square Kilometers ........ Square Miles ...........cc.cc.... 0.386
Square Hectometers ....... ACIreS ....c..... teseecteanananans 2.4N
Cubic Meters ............. Cubic Feet ........ ceensscesssess 35.375
Cubic Meters ......e0c.0.. Cubic Yards ..cecveceennnncnnnnas 1.308
Milliliters ...... cesesnns Fluid Ounces ........vv.e. [P 0.034
Liters ....ccvveeeeeceness Pints siiiiiienna.. sesaseasssenss 2.113
Liters ........ ceetscanans QUALLS ticirnenncanans Ceereesssane 1.057
Liters ...... veeesesasssss. Quarts ..... ceeenns 0.264
Kilograms .....eceaceeee.. POUNds ....vvenennnnns 2.205
Metric Tons ....... cessens Short Tons .......... 1.102
Newton MELerS sessessessss POUND FEEL covvssesvrcvsorscncens 0.738
Newton Meters ...... eenen Pound Inch ........... 8.856
Newton Meters ,........... Ounce Inch ...... ceecesessssscsss 141,696
Kilopascals .....s¢ss.s... Pounds per Square Inch .......... 0.145
Kilometers per Liter ..... Miles per Gallon .........veecuee 2.354
Kilometers per Hour ...... Miles per Hour .......ccconeevee . 3.621
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