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SAFETY PRECAUTIONS

Before Operation

Always report or correct any conditions that may result in injury to personnel if operation is to be continued.
Disengage the master clutch before greasing, oiling, or making adjustments on the crane.

Keep the equipment free of grease, oil, and dirt. Always block the wheels of the carrier when parking on a grade,
no matter how slight.

See that all adjustments are properly made and never operate a machine that is not properly adjusted.
Do not work on the engine unless the ignition switch is in the OFF position.
Do not fill the fuel tank while the engine is running.

When handling gasoline, always provide a metallic contact between the container and the tank. This will prevent
a spark from being generated as gasoline flows over the metallic surfaces.

Before starting the engine, make certain the master clutch lever is disengaged.
Do not allow open flame or smoking around flammable material or when servicing the batteries.

During Operation
Always report or correct any conditions that may result in injury to personnel if operation is to be continued.

Avoid careless operating habits which will cause accidents to personnel. Keep the equipment free of grease, oll
and dirt.

Watch the load while it is moving. Stop operation at once when looking in another direction. When dumping into
trucks, spot the trucks so the swing will be over the tailgate of the truck. Never swing over the truck cab.

Always keep loaded buckets and crane loads within the safe working range, and keep sufficient clearance from
high tension electric wires.

Keep the equipment on a firm base while operating, or use mats under the carrier.

Do not take chances on worn or frayed cables; replace them at once.

Do not allow personnel in the cab or on the load while the equipment is in operation.

Never lift a load unless it is hooked properly. Use sufficient line in hook to handle the load.

When making heavy lifts with a high boom, use extreme care and try the load after lifting it off the ground to see
that the brakes will- hold the load. Never move loads over personnel or equipment.

Do not operate the engine in a closed building unless the exhaust gas is piped to the outside. The exhaust gases
contain carbon monoxide, a colorless, odorless, deadly poison.

Do not fill the fuel tank while the engine is running.



When handling gasoline, always provide a metallic contact between the container and the tank. This will prevent
a spark from being generated as gasoline flows over metallic surfaces,

When the crane is being operated, the main transmission gearshift lever should be moved to neutral position and
the handbrake set.

After Operation
Always report or correct any conditions that may result in injury to personnel if operation is to be continued.

Never leave the crane or shovel with the bucket, or any crane load in a raised position. The brake may loosen
just enough to cause the load to fall or allow the front end attachment to lower on personnel.

Keep the equipment free of grease, oil, and dirt. Do not leave the equipment on a bank or unstable parking
place overnight.

Do not work on the engine unless the ignition switch is in the OFF position.

Do not fill the fuel tank while the engine is running. When handling gasoline always provide a metallic contact
between the container and the tank. This will prevent a spark from being generated as gasoline flows over the metallic
surfaces.



Changes Inforce: C1,C2,C4andC5

Change

No. 5

TM 5-3810-227-15
C5

HEADQUARTERS
DEPARTMENT OF THE ARMY
Washington, D.C., 16 May 1973

Operator, Organizational, Direct Support,
General Support, and Depot Maintenance Manual

CRANE-SHOVEL, BASIC UNIT, TRUCK MOUNTED:
20 TON, 3/4 CU. YD., GASOLINE ENGINE, 6 X 6
(AMERICAN HOIST AND DERRICK MODELS)
MODEL 2360 (NON-WINTERIZED) FSN 3810-989-0505
MODEL W2360 (WINTERIZED) FSN 3810-989-0506

TM 5-3810-227-15, 10 December 1964, is changed as
follows:

[Page 8. In[paragraph 6a(2), the following is added:
"Compression: 115-135 psi".

to figure

8.1. and install and remove the crane boom job.

Page 17l [ Paragraph 10.1|is added aftel_paragraph

10.1. Equipment Conversion

a. General. The basic crane-shovel may be con-
verted to various uses by changing front end attachments.
After conversion the crane-shovel may be referred to as a
crane, clamshell, dragline, backhoe, or a shovel. When a
conversion is expected, make sure all required
attachments, tools, blocking, personnel and a suitable
lifting device are available to begin the job. The various
conversions are described in[paragraphs 11 through [1.5]

b. Cable Drums and Lagging. Cable lagging con-
sists of two halves for each cable drum. The lagging is
bolted to the cable drums with countersunk machine
screws. For crane, clamshell, shovel, backhoe, and
piledriver operations, 15-inch lagging is used on both
drums. The left cable drum operates the hoist line for all
attachments. The right cable drum operates the backhoe
and dragline pull cable and the clamshell closing line.
During shovel operation the right cable drum remains idle.
[Page 18/[ Paragraph 11c.1 is added after[paragraph 11¢.

c.1 Crane Boom Jib Installation and Removal. Refer

Figure 8.1 is added.
Paragraphs _11.1 | through [11.5 lare added after

11.1. Shovel Conversion

a. General. The basic front end components [(fig]
[9.7)) required to convert to shovel operation are the boom,
dipper stick, padlock sheave, shipper shaft, saddle
bucket, crowd cable, crowd mechanism, sprocket, dipper
trip, and cables. The bucket is attached to the end of the
dipper stick which slides through the saddle located near
the center of the boom.

Page 20| [ Figure 9.1lis added:

b. Shovel Installation.

(1) Using a suitable lifting device, lift the boom

in position and aline the holes in the shovel boom foot
with the holes in the revolving super-structure frame

[9.2).

(2) Install boom foot pins to secure boom to
superstructure.

(3) Install sprocket for crowd drum drive chain
on auxiliary shaft and install drive chain.

(4) Install proper shovel lagging.
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Figure 8-1. Crane boom jib, 15-foot assembly for 3/4 cubic
yard crane shovel, removal and installation.
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Figure 9-1. Shovel attachment.

(5) Install dipper trip assembly and dipper trip
wiring as instructed in

6) Install and reeve cables as instructed in
figure 9.4

(7) Raise boom to operating level and adjust
crowd and retract cable tension with turnbuckle
[Figures 9.2| 9.3][and 9.4 |are added:
c. Shovel Removal
(1) Retract the shovel bucket and lower shovel

boom to a horizontal position. Build up cribbing under
boom as show n i

(2) Refer and remove crowd drive
chain, power trip cable, and cables.

(3) Use a suitable lifting device to hold boom
and remove boom foot pins and move carrier away from
cribbed boom.

(4) Remove drive sprocket and shovel lagging

ig. 9.2).

is added:

11.2. Backhoe Conversion

a. General. The crane-shovel may be converted to
backhoe operation by installing the backhoe front end
attachment. The backhoe attachment [(fig. 9.6) consists
of a one-piece welded boom, bucket arm, bucket. bucket
padlock, boom roller; bail assembly, A-frame, and
backstop. The bucket is attached to the bucket arm which
pivots at the end of the boom. An A-frame is attached at
the foot of the boom to support the hoist cables. The
boom is attached to the revolving frame by, foot pins.
[Figure 9.6lis added:

b. Backhoe Installation.

(1) Assemble adapter plates and back stop to
A-frame and lift assembly into position. Install pin in front
gantry leg as illustrated in[figure 9.7]

(2) Using a suitable lifting device, lift boom
section into place and secure with boom foot pins.
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Figure 9-2. Shovel attachment, installation and removal.
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Figure 9.3. Dipper trip wiring diagram.
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Figure 9.4. Shovel cable reeving diagram.
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Figure 9.5. Shovel boom cribbing method.
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Figure 9.6. Backhoe attachment.



(3) Install bucket arm, bucket and brace,
securing with their respective pins.

4) Install and reeve cables as instructed in
figure 9.8

NOTE

When putting backhoe in operation,
the A-frame should be raised until the
spring in the backstop assembly has
just started to compress.

[Figures 9.7|and [9.8]are added:
c. Backhoe Removal.
(1) Extend the hoe bucket and lower the boom.
Build up cribbing under bucket so that when boom is
lowered the bucket assembly will rest on the cribbing

[9.9).

(2) Lower the A-frame so it will rest on the
boom.

(3) Remove the cables.

(4) With a suitable lifting device, lift the boom
foot enough to remove the boom foot pin.

(5) Move the carrier away from the boom and
build crib under boom foot [fig. 9.9).
[Figure 9.9]is added:

11.3. Dragline Conversion

converted to dragline operation for excavating materials
below ground level. The basic components for con-
version are the crane boom, fair-lead, one 12-inch cable
drum lagging for the right cable drum, drag cable, and
dragline bucket. The crane hoist cable may be used for
hoisting the dragline bucket but, if additional reach and
depth are desired, a longer cable must be installed.
b. Installing and Reeving the Dragline.

(1) Install the crane boom [para 11).

(2) Install the fair-lead at the base of the boom
between the cord angles, and secure in place with the 4
U-bolts and 8 nuts and lockwashers.

(3) Reeve the crane hoist cabld (fig. 9.10) over
the center boom point sheave and secure it to the left
cable drum. Reeve the remaining free end to the hoist
cable socket of dragline bucket.

NOTE

When inserting the cable end back
into the cable socket, do not let it
protrude on the opposite side more
than one inch.

(4) Reeve the drag cable through the fair-lead
sheaves back to the drag drum and secure it to the drum.
(5) Reeve the remaining free end through the

a. General. The basic crane-shovel may be three-way socket(fig. 9.10) and secure it.
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Figure 9-7. Backhoe attachment, removal and installation.
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Figure 9.8. Backhoe cable reeving diagram.

(6) Spool the slack cable on the cable drums.
[Figure 9.10lis added:

c. Removing and Unreeving the Dragline.

(1) Place the dragline bucket in the desired
position and set it down on wood blocking.

(2) Release the cable drum brakes and spool
the cable off the hoist and drag drums [(fig. 9.10).
Remove the cable wedge from the drum sockets, and pull
the cable free of the drums, fair-lead, and center boom
point sheaves.

(3) Remove the cable wedge from the three-
way socket and hoist cable socket and pull the cable free
of the dragline bucket.

(4) Coil each cable neatly and secure with wire.
Lubricate cables in accordance with the current lubrication
order and label for future use.

(5) Remove the fair-lead by removing the 8

nuts and lockwashers and 4 U-bolts.
(6) Remove the crane boom|[(para 11).
d. Dragline Bucket Dump Cable.

(1) Installation and Reeving. Insert one end of
the bucket dump cable[(fig. 9.10) through the three-way
socket and secure with the cable wedge. Reeve the
remaining free end over the dump sheave, down to the
bucket arch, and dead-end the cable.

(2) Adjustment. Remove the dump cable from
the dead-end socket on top of the bucket arch and
lengthen or shorten it as necessary. The bucket teeth
should be about 12 inches higher than the heel of the
bucket when the bucket is suspended in midair and the
dragline cable pulled tight.

(3) Removal and Unreeving. Remove the
cable wedge from the three-way socket and the dead-end
socket on the bucket arch. Unreeve the bucket
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Figure .9.9. Backhoe cribbing method.

dump cable from the dump sheave. Coil the cable neatly,
lubricate it in accordance with the current lubrication
order, and label it for future use.

11.4. Clamshell Conversion

a. General. The basic crane-shovel may be con-
verted to clamshell operation for excavating above or
below ground level. The basic components for
conversion are the crane boom, 15-inch cable drum
lagging for both the right and left cable drums, tag line,
and bucket holding and closing lines. The crane hoist
cable may be used for the bucket holding line, but if
additional depth below ground level is desired a longer
holding and closing line must be installed.

b. Reeving the Clamshell.

(1) Install the crane boom [para 11).

(2) Swing the crane over the clamshell to be
installed.

(3) Lower the boom to within about 6 feet

above the ground beside the clamshell.
(4) Reeve the clamshell holding cable
[9.11)) up and over the left boom point sheave, down the

10

boom to the left cable drum, and secure to the drum.

(5) Reeve the remaining free end of the cable
through the dead-end socket on top of the clamshell and
secure with a cable wedge.

(6) Reeve the closing cable up and over the
right boom point sheave, down the boom to the right
cable drum, and secure to the cable drum.

(7) Reeve the remaining free end of the cable
through the cable guide rollers on top of the clamshell,
down and around the sheave, up and around the sheave,
down through the dead-end socket, and secure the cable
with a cable wedge.

(8) Spool the slack cable on the cable drum.

[Eigure 9.11]is added:

c. Reeving the Tag Line Winder.
(1) With a suitable lifting device, lift the tag line
winder up, and slide it through between the
boom cord angles of the base section of the boom, about
3 feet from the center splice.

(2) Secure the tag line winder to the boom with
a U-bolt, 4 bolts, lockwashers and nuts.

(3) Reeve the tag line cable through the guide
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Figure 9.10. Dragline reeving diagram.

rollers and out to the clamshell; secure to the bridle chain
with cable clamps.

d. Adjusting the Tag Line Winder. The tension of
the tag line winder cable may be increased or decreased
as necessary to prevent oscillation of the clamshell. Add
wraps to the tag line reel to increase cable tension;
remove wraps to decrease cable tension.

e. Unreeving the Tag Line Winder.

(1) Raise the boom until the bucket can he placed on
the ground about 10 feet from the base of the boom to
relieve the spring tension on the tag line winder.

(2) Remove the cable from the clamshell bridle chain
by removing the cable clamps.

11

CAUTION

Do not release the tag line suddenly;
to do so may cause damage to the tag
line winder.

(2) Release the tag line slowly by holding a
slight tension on it until all of the cable is taken up on the
reel and the end is fastened to prevent the reel from
unwinding.

NOTE

The tag line winder may be left on the
boom when not in use.

(4) Remove the nuts, lockwashers, bolts, and
U-bolt, and with a suitable lifting device remove the tag
line winder from the boom.
f.  Unreeving the Clamshell.
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Figure 9.11. Clamshell receiving diagram.

1)
storage.

(2) Unspool the holding and closing cables
from the right and left cable drums.

(3) Remove the cable wedges from the dead-
end sockets on the clamshell, and remove the closing and
holding cables.

(4) Remove the cable wedges from both cable
drums, and free the closing and holding cables.

(5) Unreeve the holding and closing cables
from the boom point sheaves.

(6) Coil the cables neatly; secure them with
wires. Lubricate cables in accordance with the current
lubrication order and label them for future use.

Put the clamshell in a suitable place for

12

11.5. Piledriver Conversion

a. General. When using the crane-shovel as a
piledriver, the following equipment and attachments are
required: Crane boom, pile hoist cable, pile hammer
cable, catwalk, piledriver guides, piledriver hammer, and
leads.

b. Installation.
(1) Install the crane boom [para 11).
(2) Reeve the boom cable$(para 11).
(3) Install the piledriver as follows:
(a) Aline the lead assembly with the boom
end [fig. 9.11.1).
(b) Install the piledriver leads and adap-
ters.

(c¢) Referto figure 9.11.1 and install the
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Figure 9.11.1. Piledriver lead and adapter installation.
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catwalk to the foot of the boom and the leads; adjust the
catwalk so the leads are vertical, and bolt the catwalk
sections together.
[Figure 9.1 115 added:
c. Reeving the Piledriver.
(1) Reeving the piledriver hammer cable.

(8 Install the cable in the drum socket in
the left cable drum (fig. 9.12), and secure with the cable
wedge.

(b) Lead the cable from the bottom of the
drum out over the left boom point sheave.

[Figure 9.12lis added:
(2) Reeving the piledriver hoist cable.

(8) Secure the cable to the right drum with
the cable wedge.

(b) Lead the cable from the bottom of the
drum out over the right boom point sheave.

(c) Install a thimble and the cable through
the hook and secure with three cable clamps.

(d) Back the crane-shovel slowly toward
the piledriver leads, at the same time hoisting the boom
until the leads are vertical.

(e) Raise the boom until the bottom of the
leads clear the hammer and position the leads over the
hammer guides.

(f) Secure the left cable to the eye
on the hammer with the cable wedge, pin, and
cotter pins, and raise the hammer into the leads. Swing
the boom into position over the pile cap. Lower the
hammer and secure the pile cap to the hammer with the
wire rope sling. Raise the hammer and lift the cap into

14

the leads.

(@) Install the catwalk to the foot of the boom
and the leads; adjust the catwalk so the leads are vertical,
and bolt the catwalk sections together.

d. Removing the Piledriver.

(1) Lower the hammer enough to allow slack in
the wire rope sling. Remove the sling and move the
piledriver clear of the cap.

(2) Remove the bolts and nuts securing the
catwalk sections. Raise the boom enough to clear the
hammer and lower the hammer to the ground. Remove
the cable from the hammer.

(3) Remove the bolts securing the catwalk to
the leads and the boom, and lower the catwalk to the

ground.

(4) Lower the leads to the ground and slow
drive the carrier forward. At the same time, lower the
beam to the wood blocks.

(5) Remove the piledriver lead adapters and
leads. Secure the pile lead adapters to the leads.

e. Unreeving the Piledriver.

(1) Unreeve the pile hammer
reversing the reeving procedure.

(2) Unreeve the pile hoist cable by reversing
the reeving procedure.

(3) Remove the crane boom|[(para 11)).

[Page 14Q. In figure 117, lower left corner,
"Adjustment Clearance 0.047 inch" is deleted.

|Page 144. Irf figure 118A, lower right corner,
"Adjustment Clearance 0.047 inch" is deleted.

Page 141.[ Paragraph 19 is rescinded.

cable by
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Figure 9.12. Piledriver reeving diagram.
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By Order of the Secretary of the Army:

CREIGHTON W. ABRAMS
General, United States Army
Chief of Staff
Official:
VERNE L. BOWERS
Major General, United States Army
The Adjutant General

Distribution:
To be distributed in accordance with DA Form 12-25B (qty rgr block No. 361), Operator requirements for Crane,
Shovel, wheel or truck mounted, 20 Ton.
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Changes In force: C1,C2,and C4

Change

No. 4

TM 5-3810-227-15
*C4

HEADQUARTERS
DEPARTMENT OF THE ARMY
Washington, D.C., 7 July 1972

Operator's, Organizational, Direct Support, General Support, and Depot
Maintenance Manual

CRANE-SHOVEL, BASIC UNIT, TRUCK MOUNTED: 20 TON
3/4 CU. YD., GASOLINE ENGINE, 6x6 (AMERICAN
HOIST AND DERRICK MODELS) MODEL 2360 (NON-
WINTERIZED) FSN 3810-989-0505 MODEL W2360
(WINTERIZED) FSN 3810-989-0506

TM 5-3810-227-15, 10 December 1964, is changed as follows:

Page 3. Appendix lll title is changed as follows:
APPENDIX lll. BASIC ISSUE ITEM LIST AND

ITEMS TROOP INSTALLED or AUTHORIZED

Page 354. Appendix Ill is superseded as follows:

APPENDIX B
BASIC ISSUE ITEM LIST AND ITEMS
TROOP INSTALLED OR AUTHORIZED

Section I. INTRODUCTION

1. Scope

This appendix lists basic issue items, items troop installed
or authorized which accompany the Crane-Shovel, and
required by the crew/operator for operation, installation, or
operator's maintenance.

2. General

This basic issue items, items troop installed or authorized
list is divided into the following sections:

a. Basic Issue Items List-Section Il. "Not Appli-
cable".

*This change supersedes C 3, 15 July 1968.

b. ltems Troop Installed or Authorized List-Section
lll. A list, in alphabetical sequence of items which at the
discretion of the unit commander may accompany the end
item, but are NOT subject to be turned in with the end
item.

3. Explanation of Columns
The following provides an explanation of columns in the
tabular list of Basic Issue Items List, Section Il, and Items

Troop Installed or Authorized, Section IlI.

a. Source, Maintenance, and Recoverability Code(s)
(SMR):



(1) Source code. indicates the source for the

listed item. Source code is:
Code Explanation

P Repair parts. Special tools and test equipment
supplied from GSA/DSA or Army supply system
and authorized for wuse at indicated
maintenance levels.

(2) Maintenance code, indicates the lowest
level of maintenance authorized to install the listed item.
The maintenance level code is:

Code Explanation
C Crew/Operator

(3) Recoverability code, indicates whether
unserviceable items should he returned for recover or

salvage. tems not coded are non-recoverable.
Recoverability codes are:
Code Explanation

R Applied to repair parts (assemblies and
components),special tools and test equipment
which are considered economically reparable at
direct and general support maintenance levels.

S Repair parts, special tools, test equipment and
assemblies which are economically reparable at
DSU and GSU activities and which normally are

furnished by supply on an exchange basis.
b. Federal Stock Number. This column indicates the
Federal stock number assigned to the item and will be
used for requisitioning purposes.

c. Description. This column indicates the Federal
item name and an additional description of the item
required.

d. Unit of measure (U/M). A two character alpha-
betic abbreviation indicating the amount of quantity of the
item upon which the allowances are based e.g., ft, ea, pr,
etc.

e. Quantity Furnished With Equipment (BIIL only).
This column indicates the quantity of an item furnished
with the equipment.

f.  Quantity Authorized (Items Installed or Authorized
Only). This column indicates the quantity of the item
authorized to be used with the equipment.

g. llustration (BIIL only). This column is divided as
follows:

(1) Figure Number. Indicates the figure
number of the illustration in which the item is shown.

(2) Item Number. Indicates the callout number
used to reference the item in the illustration.

Section lll. ITEMS TROOP INSTALLED OR AUTHORIZED LIST

(1) (2) (3) (4) (5)
Description Unit Qty auth
SMR Federal stock Ref No & Mfr Usable of
code number code on code meas
PC 7520-559-1618 CASE, MAINTENANCE AND OPERATIONAL MANUAL EA 1
PC 2590-045-9611 CASE, RIFLE EA 1
PC 4210-555-8837 EXTINGUISHER, FIRE EA 1

By the Order of the Secretary of the Army

Official:
VERNE L. BOWERS.
Major General, United States Army
The Adjutant General

Distribution:

BRUCE PALMER, JR.
General, U.S. Army
Acting Chief of Staff

To be distributed in accordance with DA Form 12-25B, (qty rgr block No. 362) Organizational maintenaime

requirements for Crane Shovel Truck MTD: 20 Ton.



TM 5-3810-227-15

C2
Change HEADQUARTERS
DEPARTMENT OF THE ARMY
No. 2 Washington, D.C., 31 January 1968

Organizational, DS, GS, and Depot Maintenance Manual

CRANE-SHOVEL BASIC UNIT, TRUCK MOUNTED: 20 TON,
3/4 CU. YD., GASOLINE ENGINE, 6x6 (AMERICAN HOIST
AND DERRICK MODELS)

MODEL 2360 (NON-WINTERIZED) FSN 3810-989-0505
MODEL W2360 (WINTERIZED) FSN 3810-989-0506

TM 5-3810-227-15, 10 December 1964, is changed as follows:

Page 5. Subparagraph 1d is superseded as follows: Form 2028 (Recommended Changes to DA Publications)

d. Report of errors, omissions, and recom- and forwarded direct to Commanding General, U.S. Army
mendations for improving this manual by the individual Mobility Equipment Command, ATTN: AMSME-MPP,
user is encouraged. Reports should be submitted on DA 4300 Goodfellow Blvd., St. Louis, Mo., 63120.



Page 12. Figure 3 is superseded as follows:
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NOTE: NUMBERS ON WIRES ARE
LINE IDENTIFICATION NUMBERS.

B. - Crane wiring diagram

Figure 3 -Continued
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BATTERY CABLE (GROUND)
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STARTER MOTOR

STARTER SWITCH

IGNITION SWITCH

CIRCUIT BREAKER

TOGGLE SWITCH

DASH LIGHT

. PRESSURE INDICATOR (OIL)

. PRESSURE TRANSMITTER (OIL)

. INDICATOR LIGHT (LOW-OIL)

. INDICATOR LIGHT (HI-TEMP)

. TEMPERATURE WARNING SWITCH
. LOW OIL PRESSURE SENDING UNIT
. TEMPERATURE INDICATOR

. TEMPERATURE SENDING UNIT

. BATTERY-GENERATOR INDICATOR
. PISTOL GRIP AND REEL

. PISTOL GRIP HOLDER

. TROUBLE LAMP

. HORN SWITCH

. HORN

. CAB LIGHT ADAPTER

. CAB LIGHT

. SKIRT FLOODLIGHT

. TOP FLOODLIGHT (RIGHT)

. TOP FLOODLIGHT (LEFT)

. SLAVE RECEPTACLE

. BLACK OUT CLEARANCE LIGHT

. SERVICE MARKER

. BUS BAR

. WIRE ASSEMBLY

HEATER

. CABLE (GENERATOR)
. HOURMETER
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Page 28. Subparagraph s.1 is added after sub- in the center of the instrument panel, directly, below the
paragraph s. starter button. The hourmeter records the elapsed time
that the engine is run in hours and tenths of hours.
s.1. Hourmeter (B, fig. 14). The hourmeter is located



Page 29. Figure 14 is superseded as follows:
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Figure 14. Crane controls and instruments



Page 110. Figure 72 is superseded as follows:

Figure 72. Instrument panel and components, removal and installation.



Page 204. Figure 184 is superseded as follows:

1. REMOVE
SCREW (4} _
AND INSTRUMENT
PANEL. :

3. REMOVE ALL
-PANEL GAGES
AND CON'F_RDLS

2. TAG AND DISCONNECT ALL LEADS
_AND TERMINALS OF WIRING HARNESS
AT BOTH ENDS.

Figure 184. Crane instrument panel and wiring harness, removal and installation.



By Order of the Secretary of the Army:

HAROLD K. JOHNSON
General, United States Army
Official: Chief of Staff

KENNETH G. WICKHAM
Major General, United States Army
The Adjutant General.



Distribution:

USARADBD (2)
USAAESWBD (2)
USAAVNTED (2)
USA Arty Bd (2)

Active Army:
USASA (2) Gen Dep (10)
ACSI (1) Engr Dep (19)
DCSLOG (1) Army Dep (2) except
CNGB (1) TOAD (3)
TSG (1) EAMTMTS (2)
C of Engrs (3) WAMTMTS (2)
ACSC-E (1) MOTBA (1)
Dir of Trans (1) MOTBY (1)
C of Spt S (1) MOTKI (1)
USAMB (1) MOTSU (1)
USAIB (2) Div Engr (2)

Engr Dist (2)

Engr Cen (5)

Engr FLDMS (2)

Ft Knox FLDMS (10)

USA Armor Bd (2) AMS (3)
USCONARC (3) MAAG (1)
OS Maj Comd (5) except JBUSMC (1)
USARJ (1) USARMA (1)
USASETAF (2) USARMIS (1)

USAMC (1)
USAMECOM (46)

USACOMZEUR (2)
Fld Comd, DASA (8)

USACDCEC (10) USAREUR Engr Proc Cen (2)
MDW (1) USAREUR Engr Sup Con Agvy (10)
Armies (2) USA Mbl Equip R&D Cen (3)

Corps (2) Units org under fol TOE:

USAC (1) 5-48 (2)

Div (2) 5-237 (5)

Engr Bde (1) 5-262 (5)

USMA (2) 5-267 (1)

Svc Colleges (2) 5-278 (5)

Br Svc Sch (2) 5-279 (2)

NG: State AG (3).
USAR: Same as Active Army except allowance is one (1) copy for each unit.
For explanation of abbreviations used, see AR 320-50.



TM 5-3810-227-15

C1
Change HEADQUARTERS
DEPARTMENT OF THE ARMY
No. 1 Washington, D.C., 14 May 1965
Organizational, DS, GS, and Depot Maintenance Manual
CRANE-SHOVEL, BASIC UNIT, TRUCK MOUNTED: 20 TON, 3/4 CU. YD., GASOLINE ENGINE,
6X6 (AMERICAN HOIST AND DERRICK MODELS) MODEL 2360 (NON-WINTERIZED)
FSN 3810-989-0505 MODEL W2360 (WINTERIZED) FSN 3810-989-0506
TM 5810-227-15, 10 December 1984, is changed as Warning
follows: The accumulator (9, fig. 108) is a

nonrepairable item. It is assembled
under 600 Ib psi and no attempts
should be made in the field to
dismantle this assembly.

Page 5, paragraph 1.

d. Superseded) The direct reporting by the individual
user, of errors, omissions, and recommendations for
improving this manual is authorized and encouraged. DA
Form 2028 (Recommend Changes to DA Publication) will
be used for reporting these improvements. This form will
be completed in triplicate, using pencil, pen, or typewriter. Caution

Page 164, paragraph 240c. After paragraph c add:

The original and one copy will be forwarded direct to:
Commanding General, U.S. Army Mobility Equipment
Center, ATTN: SMOME-MMP, 4300 Goodfellow
Boulevard, St. Louis, Mo., 68120.

Page 6, paragraph 4a.

(7) (Superseded) Power line caution plate.
There are two power line caution plates.
One is located in the crane operator's cab
to the right of the operator's controls of the
crane. The other is located on the inside of
the left door of the carrier operator's cab.
They caution the operators to keep boom
away from power lines.

Page 131, paragraph 183a(2). After (2) add:

TAGO 1683A-May 750-475-65

The service air line shutoff valve on
front of carrier must be left open to
prevent building up of pressure in the
brake system resulting in setting of
the brakes.

Caution
The emergency air line shutoff valve
on front end of carrier must be closed
to prevent emptying the entire air
system.

Caution
The emergency and service air line
shutoff valves on the rear end of the
carrier must always be closed.



By Order of the Secretary of the Army:
HAROLD K. JOHNSON,
General, United States Army,

Chief of Staff
Official:

J. C. LAMBERT,

Major General, United States Army,

The Adjutant General

Distribution:

Active Army:
USASA (2) Engr Bb (1) JBUSMC (1)
ACSI (1) Svc Colleges (3) Units organized under following
DCSLOG (1) Br Svc Sch (2) except TOE’s (2 each unless otherwise
CNGB (1) USAES (100) indicated):
TSG (1) USMA (2) 5-5 3-500 EA, EB
CofEngrs (3) Gen Dep (10) 5-6 7
CC-E (1) Engr Dep (10J 5-8 9-9
Dir of Trans (1) Army Dep (2) 5-15 9-17
CofSptS (1) USA Tml Comd (2) 5-16 9-47
USAMB (1) Army To(1) 5-35 9-57
USA Arty Bd (2) Div Zap (2) 5-36 9-87
USA Armor Bd (2) Engr Dist (2) 5-48 9-167
USAIB (2) USA Engr R&I) lab (3) 5-54 9-227
USARADBD (2) USA Mbl Equip Om (1) 5-77 9-367
USAAESWBD (2) Engr Con (3) 5-78 9-377
USAAVNTBD (2) USAREUR Engr Proc Cen (3) 5-145 17
USCONARC (3) USAREUR Engr gap Coo Agcy 5-146 29-16
OS Maj Comd (5) except (20) 5-148 29-17

USASETAF (2) Chicago Proc Ofc (10) 5-155 29-26
USARJ (10) Engr FId Maint Shops (2) 5-136 29-27

USAMOCOM (2) USA Mbl Equip Cen (10) 5-177 29-36
USASMC (1) Fld comd DASA (8) 5-237 (3) 29-37
MDW (1) AMS (3) 5-262 (5) 37
Armies (2) USACOMZEUR (2) 5-267 (1) 39-61
Corps (2) USAC (1) 5278 (5) 55-117
Div (2) MAAG (1) 5-279 55-458

NG: State AG (3).

USAR: Same as Active Army except allowance is one (1) copy for each unit

For explanation of abbreviations used, see AR 320-50.
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CRANE-SHOVEL BASIC UNIT, TRUCK MOUNTED: 20 TON, 3/4 CU. YD.,
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CHAPTER 1

INTRODUCTION

Section I. GENERAL

1. Scope
a. This manual is published for the use of the

personnel to whom the American Hoist and Derrick
Company Model 2360 (non-winterized) and Model W2360
(winterized) Crane-Shovel are issued. through

provide information on the operation, preventive
maintenance services, and organizational maintenance of
the equipment, accessories, components, and attach-
ments. provides information for direct and
general support and depot maintenance. Also included
are descriptions of main units and their functions

in relationship to other components.
b. contains a list of publications appli-

cable to this manual. Appendix contains the
maintenance allocation chart] Appendix lll| contains the
list of basic issue items and maintenance and operating
supplies authorized the operator of this equipment. The
Organizational Maintenance Repair Parts and Special
Tools are listed in TM 5-3810-227-20P. The Direct and
General Support and Depot Maintenance Repair Parts
and Special Tools

Figure 1. Crane-shovel, left, three-quarter front view and shipping dimensions.
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are listed in TM 5-3810-227-35P. The levels of main-
tenance in all cases are governed by the maintenance
allocation chart.

c. Numbers in parentheses on illustrations indicate
qguantity. Numbers preceding nomenclature callouts on
illustrations indicate the preferred maintenance sequence.

d. The direct reporting by the individual user, of
errors, omissions, and recommendations for improving
this manual is authorized and encouraged. DA Form
2028 (Recommended Changes to DA Publications) will be
used for reporting these improvements. This form will be
completed in triplicate using pencil, pen, typewriter. The
original and one copy wil be forwarded direct to:
Commanding Officer, U.S. Army Mobility Equipment
Center, ATTN: SMOME-MMP, Post Office Drawer 58, St.
Louis, Mo. 63166.

e. Report all equipment improvement recommen-
dations as prescribed by TM 38-750.

2. Record and Report Forms

a. DA Form 2258 (Depreservation Guide of
Engineer Equipment).

b. For other record and report forms applicable to
the operator, crew, organizational, direct and general

support, and depot maintenance, refer to TM 38-750.
Note
Applicable forms, excluding Standard
Form 46 which is carried by the

operator, shall be kept in a canvas
bag mounted on the equipment.

Section Il. DESCRIPTION AND DATA

3. Description

a. Crane-Shovel. The American Hoist and Derrick
Company Model 2360 non-winterized and Model W2360
winterized Crane-Shovel (figs. 1 Jand[2)] is a gasoline
engine-driven, 3/4-cubic yard machine, truck mounted,
and is designed for use with a crane boom. This crane-
shovel is powered by a Continental Model BS-415, 6-
cylinder, internal-combustion, gasoline engine. The
crane, upon which are mounted the engine, upper
machinery, and gantry, revolves around the center pin on
rollers. In this manual, the terms left and right are used
with respect to the operator's seat. "Front" is the end of
the crane to which the boom is installed. "Rear" is the
end of the crane which contains the engine and the
counterweight. The crane cab is equipped with a heater.
Winterized unit has an additional gasoline-fired heater
that heats the engine and its components.

b. Carrier. The carrier is a heavy-duty, 6x6
American Hoist and Derrick Company Unit, and is
powered by a Continental Model SS-749, six-cylinder,
overhead-valve, internal-combustion engine. The carrier
is equipped with power steering, air-brakes, five speed
transmission, two-speed transfer case, and six-wheel
drive. The carrier is equipped with two outriggers on each
side to improve stability. The engine and the cab are
mounted side-by-side on the front of the carrier. On

AGO 6819A

winterized units there are two heaters. The engine heater
provides heat to the engine and its components, and the
cab heater provides heat to the cab and the battery box
defrosters.

4. Identification and Tabulated Data

The crane-shovel and carrier have
identification data and/or instruction plates.

a. Identification.

(1) Corps of Engineers carrier identification
plates. This plate is located to the left side
of the carrier main frame behind the
operator's cab. It contains the nomen-
clature for the carrier, make, model, and
serial number, and also the make, model,
and serial number of the engine.

(2) Transmission and transfer case shifting
warning plate. This plate is located to the
right, on the inside of the carrier cab. It
contains precautionary measures for proper
operation.

(3) Transportation data instruction plate. The
transportation plate is mounted on the left
side of the carrier main frame. It gives data
on the length, height, width, and weight of
the crane-shovel and carrier. It also shows

twenty-six



(4)

(5)

(6)

'CRANE CAB
ASSEMBLY

BRIDLE:. =
ASSEMBLY

Figure 2. Crane-shovel, right, three-quarter rear view.

the proper position of the crane-shovel
lifting slings.

Corps of Engineers crane identification
plate. The Corps of Engineers identification
plate is located on the front of the revolving
superstructure frame of the crane. It gives
the crane nomenclature, Federal stock
number, manufacturer, model, serial
number, date of manufacture, contract
number, and U.S.A. registration number. It
also gives the make, model, and serial
number of the crane engine.

Crane control lever instruction plate. The
crane control lever instruction plate is
located inside the cab to the right of the
operator's controls. It gives instruction on
the use of levers, pedals, and other
controls.

Crane lifting capacities, boom angle and
height instruction plate. The crane lifting

(7)

(8)

©)

capacities instruction plate is located in the
operator's cab next to the instrument panel.
It gives the data on the length of boom and
radius, with and without outriggers and the
distance in feet from center of rotation.

Power line caution plate. The power line
caution plate is located in the operator's cab
to the right of the operator's controls of the
crane. It cautions operator to keep boom
away from power lines.

Brake caution plate. The brake caution
plate is located to the right, inside the
operator's cab of the carrier. It gives
instruction on the use of the brakes.

Corps of Engineers boom extension
identification plate. The Corps of Engineers
identification plate is located on the left side
of the boom extension assembly. It gives
the nomenclature,

AGO 6819A



(10)

(11)

(12)

(13)

(14)

(15)

(16)

(17)

AGO 6819A

Federal Stock Number, contract number,
date of manufacture, and the size and type
of unit with which the boom extension may
be-used.

Corps of Engineers 30 foot boom
identification plate. The Corps of Engineers
identification plate is located on the left side
of the boom near the lower end. It gives
the nomenclature, Federal stock number,
contract number, date of manufacture.

Boom caution plate. The boom caution
plate is located on the outside of the back
of the carrier operator's cab. It gives
instructions on supporting the boom with
cables when traveling.

Transmission and transfer case shift plate.
The transfer shift plate is mounted on the
dash of the carrier cab. It shows shifting
position of the transfer case shift lever.

Front axle instruction plate. The front axle
instruction plate is located on instrument
panel. It shows position of the declutch
control.

Boom hoist jaw clutch instruction plate.
The boom hoist jaw clutch instruction plate
is located in the crane operator's cab,
behind and to the right of the operator's
seat. It shows shifting position of the jaw
clutch lever.

Engine clutch instruction plate. The engine
clutch instruction plate is located in the
crane operator's cab behind, and to the
right of, the operator's seat. It shows
shifting position of the engine clutch lever.

Boom hoist ratchet (safety pawl) instruction
plate. The boom hoist ratchet (safety pawl)
instruction plate is located in the crane
operator's cab to the right of the operator's
seat. It shows shifting position of the safety
pawl (boom hoist ratchet) control lever.

Carrier data plate. The carrier plate is
located to the left side of the carrier main
frame behind the operator's cab. It shows
nominal carrier weight and dimensions for

(18)

(19)

(20)

(21)

(22)

(23)

(24)

(25)

locating the center of gravity.

Crane (upper works) data plate. The crane
(upper works) data plate is located on the
left side at the front of the revolving
superstructure from of the crane. It shows
nominal crane weight and dimensions for
locating the center of gravity.

Counterweight data plate. The counter-
weight data plate is located on the back of
the counterweight at the rear of the crane.
It shows nominal weight and dimensions for
locating the center of gravity.

Inner boom data plate. The inner boom
data plate is located on the left side of the
boom near the lower end. It shows nominal
weight and dimensions for locating the
center of gravity.

Outer boom data plate. The outer boom
data plate is located on the left side of the
outer boom near the sheave point. It shows
nominal weight of the outer boom and
dimensions for locating the center of
gravity.

Boom extension data plate. The boom
extension data plate is located on the left
side of the boom extension near the
midpoint. It shows nominal weight of the
boom extension and dimensions for
locating the center of gravity.

Rear outrigger beam data plate. There are
two rear outrigger beam data plates. One
located on the outer end of each beam.
They show nominal weight and dimensions
for locating the center of gravity.

Forward outrigger beam data plate. There
are two forward outrigger beam data plates.
One located on the outer end of each
beam. They show nominal weight and
dimensions for locating the center of
gravity.

Rear outrigger box data plate. The rear
outrigger box data plate is located at the left
on the back side of the out-



rigger box. It shows nominal weight and
dimensions for locating the center of
gravity.

(26) Forward outrigger box data plate. The
forward outrigger box data plate is located
at the left on the front, or forward, side of
the outrigger box. It shows nominal weight
and dimensions for locating the center of

gravity.
5. Differences in Models

This manual covers the American Hoist and Derrick
Company Model 2360 non-winterized and Model W2360
Winterized Crane-Shovel mounted on the carrier.

6. Tabulated Data

a. Carrier.

(1) General.
Manufacturer----------------------- American Hoist and Derrick Co.
Designed use Carrier for crane

(2) Engine.
Manufacturer Continental
Model number SS 749
Type Gasoline
Number of Cylinders 6
Firing Order 1-5-3-6-2-4
Spark plug gap (Standard plug)------------------ 0.025 in. (inches)
Spark plug gap (Resistor plug)------------------- 0.035 in. (inches)
Governed speed --------------- 2800 rpm (revolutions per minute)
Horsepower ---------==-=-=-=---- 232 hp. (horsepower) at 2800 rpm
Cycle 4
Cooling Liquid
Fan belt deflection 1/4 to 3/4 in.
Bore 5-3/8 in. (inches)
Stroke 51/2 in.

Total displacement
Rotation at flywheel end
Clutch adjustment

(3) Starting motor.

749 cu. in. (cubic inch)
Counterclockwise
---- Adjust to contact

Make Delco-Remy

Model number 1113143

Volts 24
(4) Battery-charging generator.

Make Delco-Remy

Model 1117478

Volts 24
(5) Generator regulator.

Make Delco-Remy

Model 1118558

Volts 24
(6) Distributor.

Make Delco-Remy

Model 1111656

Volts 24

(7)  Air cleaner.

Make Donaldson
Model KAXO0O0-0379
Type Oil Bath
(8) Lubrication oil filter.
Make AC Spark Plug Division
Model 6664398
Cartridge 60361
(9) Battery.
Make ---Gould
Type Dry charge (MS35000-3)
Volts 12
(10) Personnel heater.
Manufacturer Perfection
Model Ord No. 8682958
Volts 24
Type of Control Manual

(11) Capacities.

Engine crankcase

22 gt (quarts)

Engine oil filters (2)

2 gt ea (each)

Engine air cleaner 4 qt
Fuel tank 100 gal (gallons)
Radiator 46 qt

Transmission

12 qt (8 qt front, 4 qt rear)

Transfer case 21/2qt
Front axle 7 qt
Rear axle (2) 12 gtea
b. Crane.
(1) General.
Manufacturer----------------------- American Hoist and Derrick Co.
Designed use Crane and shovel
(2) Engine.
Manufacturer Continental Motors Corp.
Model Number BS 415
Type Gasoline
Serial numbers 20-001 through 20-500
Number of Cylinders 6
Firing order 1-5-3-6-2-4
Spark plug gap (Standard plug) 0.025 in.
Spark plug gap (Resistor plug 0.035 in.
Governed speed 1800 rpm
Horsepower 78 at 1,800 rpm
Cooling Liquid cooled
Fan belt deflection 1/2 to 3/4 in.
Bore 4 1/4 inches
Stroke 4 7/8 inches

Clutch Adjustment
(3) Starting motor.

---- Adjust to contact

Make Delco-Remy
Model 1113116
Volts 4
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(4) Battery-charging generator.

MaKE ... Autolite
MOdEl.....ooiiiiiiiiie e e GKG-480 1-ST
VOIS ..ttt e 24
(5) Generator regulator.
MaKE ... e Autolite
MoOdEl......ooiiiiiiiii e VBU-4001-U-UT
VOIS ..ttt e 24
(6) Distributor.
MaKE. ..o Delco-Remy
MOAEL.....oiiiiiiiiei e 1111675
VOIS ..ttt e 24
(7) Air cleaner.
MaKe ... Donaldson
MOdEl......oiiiiiiiiii e e KAXOO-0377
TPt e Oil Bath
(8) Lubrication oil filter.
MaKE ... e Fram
MOAEL ... e F31PL
Cartridge . ..ccueeeeeiiee e e U501L-404
(9) Battery.
MaKE ... e Gould
TYPC i .Dry Charge (MS 35000-3)
VOIS ..ttt e 12
(10) Capacities.
Engine Crankcase.........cccceuviiiiiiiiiiinins e 12 gt
OIl FIlters (2) ..eeeeeeeeeeeeeee e lqgtea
Air Cleaner..... ..o e 2qt
Fuel tank.........oooiiii 50 gal
Radiator.........oooiiiiiiiiiii s e 28 qt
Main drive chain case ..........ccceevieiiiiiiiiiiiiie e, 2qt
Hydraulic control cylinders .............cccceeenee. 2Qtea
Air compressor (winterized unit only)............... 1/4 qt
(11) Personnel heater.
MaKe ... Perfection
Model.......ooooi e Ord. No. 8682953
VOIS, ..ttt e 24

c. Adjustments.
(1) Carrier valve-adjustment.

Tappet clearance:
INtake.......oooe 0.020 in.
EXNAUST .....ooooeiiiiiiie e, 0.024 in.

(2) Crane valve adjustment.

Tappet clearance:

INtake........ccoiii 0.017 in.
EXNAUST ......ooooeiiiiiiie e, 0.022 In.
(3) Distributor point adjustment.
Points (Carrier and crane engine)................ 0.020 in.
(4) Spark plug adjustment.
Carrier engine (Standard plug).........cccceen... 0.025in.
Carrier engine (Resistor plug)............cccceeeee.. 0.085 in.
Crane engine (Standard plug)..........ccccceon... 0.025in.
Crane engine (Resistor plug)............eeueeennn. 0.085 in.

(5) Generator regulator adjustment.
(&) Mechanical adjustments.

Cutout relay air gap .......cooeveeeeeveevvvvnianne e 0.048 in.

Contact POINTS........uvveeeeiiieiiee e e 0.035in.

Voltage regulator airgap...........cccevveeeeeennnnnne 0.084 in.
(b) Electrical adjustments.

Cutout relay closing voltage...............cccc..... 26 volts

Voltage regulator opening voltage............ 29.2 volts

Current regulator maximum amperage
40 amp (amperes)

d. Nut and Bolt Torque Data. The nut and bolt
torque wrench tension is a general guide to indicate foot-
pounds of torque to be applied to various sizes of

common hardware.

Diameter in inches Foot-pounds
BB e 60-70
TILO o e .75-85
/2 .95-105
QLB e e 125-135
B8 e 150-160
L2/AB i e 195-200
BIA e 210-230
L3716 i e 230-250
TIB e 245-275
L 285-315
L A/8 et e 325-350

e. Wiring Diagrams. Seé figure 3|
f. Dimensions.
Overall length (carrier with

counterweight to rear)..........cccceeeeeeeeeenn. 299.51in.
Overall width (carrier) ... e 120 in.
Overall height (carrier)........ceuvvvieeiiiiinennee e 150 in.
Carrier frame height (top of frame

10 ground)......eeeeeeiiiiieeeee e e, 57 3/4 in.
Carrier wheel base..........cccvvvvvviiiii s 184 in.
Carrier turning radius...........ccooevvveiiiiinncans vnn 450 in.
Crane-shovel overall length (less boom)........ 342 in.

Crane-shovel overall length (w/30 ft. boom)..526 in.
Shipping cubage (carrier and crane

with counterweight to rear)...... 3562.5 cubic feet
Shipping cubage (30 ft boom)............. 285 cubic feet
Shipping cubage (10 ft, boom insert)....90 cubic feet
Total crane-shovel gross weight........ 52,030 pounds

g. Cable Specification.
Crane boom, standard 30 foot:
Boom hoist cable............. 1/2 in. dia. (diameter),
6x9 right regular lay,
240 ft lg (long)

Primary hoist cable........... 1/2 in. dia., 6x19 right
regular lay, 360 ft Ig
Secondary hoist cable........ 1/2 in., dia, 6x19 left

regular lay, 360 ft Ig
Note.
For each additional 10 feet of boom,
add 10 feet to hoist and drag cable
lengths. Add pendant cables as
required for various lengths of
extensions.



are listed in [table 1

h. Crane-Lifting Capacities. Crane lifting capacities
Eighty-five percent of tipping rated
loads shown are gross hook loads measured from the
center of rotation and include the weight of the bucket and

Table 1. Crane Lifting Capacitor

surface.
rear.

any other external auxiliary lifting means.
based on crane standing on a firm and level supporting
Rated loads are in pounds over either side or

Ratings are

Maximum capacity of crane without outriggers

Boom length
Radius 30 ft 40 ft

10 24000b | - (Use outriggers when boom length exceeds

2 e 17,700 Ib 40 feet)

15 14,800 Ib 13,000 Ib

20 9,700 Ib 8,000 Ib

25 7,100 Ib 6,800 Ib

30 5,500 Ib 4,500 Ib

3% | e 3,700 Ib

I s 3,200 Ib

Maximum capacity of crane with outriggers (Use outriggers when boom length exceeds 40 feet)
Radius 30 ft 40 ft 50 ft 60 ft 70 ft 80 ft 90 ft

10 40,000 Ib
12 | - 31,000 Ib
15 27,700 Ib 26,300 Ib 25,000 Ib 24,000 Ib
20 20,000 Ib 19,000 Ib 18,000 Ib 17,000 Ib 16,000 Ib
25 15,500 Ib 14,700 Ib 13,900 Ib 13,000 Ib 12,200 Ib 11,500 Ib 10,700 Ib
30 12,000 Ib 11,600 Ib 11,000 Ib 10,200 Ib 9,500 Ib 9,000 Ib 8,500 Ib
3% | - 9,100 Ib 8,700 Ib 8,200 Ib 7,700 Ib 7,300 Ib 6,800 Ib
40 | - 7,400 Ib 7,000 Ib 6,700 Ib 6,300 Ib 5,900 Ib 5,500 Ib
45 | e - 5,800 Ib 5,500 Ib 5,100 Ib 4,800 Ib 4,500 Ib
50 | - | e 4,700 Ib 4,500 Ib 4,200 Ib 4,000 Ib 3,800 Ib

Reduce main book capacity 800 pounds when jib is added. Use jib only on 50, 60, or 70 foot booms. Jib rating-
3800 pounds up to 50 foot radius.

PP OOO~NOOTR,WNE
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13
14
15
16
17
18
19
20
21
22

Turn signal switch

Turn signal flasher
Warning light flasher

"Y' Type connector
Selector switch
Vehicular light switch
Stop switch

Blackout clearance light
Turn light (left front)
Service headlamp
Blackout marker and
service park light
Blackout headlamp
Clearance lamp

Wire assembly

Turn light (right front)
Wiring harness, front
Wiring harness, rear
Wiring harness, outrigger
Turn light (right rear)
Blackout tail light

Turn light (left rear)
Wire harness, transmission

Figure 3.

23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

Receptacle assembly
Dimmer switch

Turn light indicator (right)
Turn light indicator (left)
Panel light (high beams)
Buzzer

Warning switch (Hi-temp)
Pressure switch (Low-oil)
Pressure transmitter
Transmitter (water-temp)
Fuel sending unit

Switch (low air)

Indicator light (Hi-temp)
Indicator light (Low-oil)
Pressure indicator
Water temp indicator
Fuel indicator

Wire assembly

Cable

Slave receptacle

Battery Cable (jumper)
Battery Cable (ground)
Battery Cable (positive)

Crane-shovel and carrier wiring diagram.

10

46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68

Bus bar

Wire assembly
Connector

Cable, generator
Starter button
Ignition switch
Circuit breaker
Battery-generator indicator
Horn

Trouble lamp
Pistol grip and red holder
Pistol grip and red
Horn button

Wire assembly
Toggle switch
Cab heater

Wire Humbly
Wire assembly
Outlet

Wire harness
Rheostat

Dash light

Dome light
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A - Carrier Wiring Diagram.
Continued
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{
—
1

Battery Cable (jumper)
Battery Cable (ground)
Battery Cable (positive)
Starter motor
Starter switch
Ignition switch
Circuit breaker
Toggle switch
Dash light
10 Pressure indicator (oil)
11 Pressure transmitter (oil)
12 Indicator light (low-oil)
13 Indicator light (Hi-temp)
14 Temperature warning switch
16 Low Oil Pressure sending unit
16 Temperature indicator
1 17 Temperature sending unit
8 [ ] o—— 18 Battery-Generator indicator
. l 19 Pistol grip and reel
2;) Pintoll’lgrlip holder

5 21 Trouble lamp
* M ') ” ” 22 Horn switch
A 23 Horn
) y = 24 Cab light adapter

-~ ' N ! Cab light
o 26 Skirt floodlight
27 Top floodlight (n'ght)

X/ ! 28 “Top floodlight (left)
7 -l 29 Slave receptacle

WO -ID T GO DD

30 Blackout clearance light
. ' . ﬁ' 31 Service marker
32 Bus bar
33 Wire assembly
10 » ‘ 34 Heater

,..1 i 86 Cable (generator)
vy

B - Crane Wiring Diagram.
AGO 6819A
B - Crane Wiring Diagram.

Continued.

12



i. Cue Boom Angle and Height Data. The boom
angle, height from ground, and distance from center of

rotation are listed in|table 2

Table 2. Crane Boom Angle and Height Data

Boom length Angle in Distance from
in feet degree center of rotation
30 25 30
30 43 25
30 55 20
30 66 15
30 76 10
40 22 40
40 37 35
50 42 40
50 50 35
50 57 30
50 64 25
50 70 20
50 76 15
60 38 50
60 46 45
60 53 40
60 58 35
60 63 30
60 69 25
60 74 20
60 78 15
70 48 50
70 53 45
70 58 40
40 48 30
40 57 25
40 65 20
40 73 15
40 77 12
50 20 50
50 33 45
70 63 35
70 67 30
70 72 25
70 76 20
80 54 50
80 58 45
AGO 6819A
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Boom length Angle in Distance from
in feet degree center of rotation
80 62 40
80 66 35
80 70 30
80 73 25
90 58 50
90 62 45
90 66 40
90 69 35
90 73 30
90 76 25

j- Weight of Material. Listed below are the weights
of materials per 3/4 cubic yard, in pounds, commonly
handled with the craneshovel. These weights are
approximate and should be used only as a general guide.
Be sure to add the weight of the bucket to determine the
total load on clamshell and dragline operation. For
materials not listed here, refer to FM 5-35.

Material

ASH, Iy o 700 Ib
CINAErS.......uviiiieiiiiiiiieeee 1,000-1,200 Ib
Clay, COMPACT........uvueeieiiiiieiiiee e e 2,900 Ib
Clay, dry lumpsS.........eceiiieeeeee s 1,700 Ib
Coal anthracite ..........ccceevveeeviiieeeennn 1,200-1,500 Ib
COKE ..ttt e 2,000 Ib
Concrete, ready-t0-poOuUr...........euueiieeeiieeeeeenn. 3,000 Ib
Earth, dry, [00S€ ........ouvviveiiiiiiiii e, 2,000 Ib
Earth, dry, packed ..., 2,500 b
Earth, mud, packed .............cccooeoiiiiiiiiiiinnn, 8,000 Ib
Gravel, loose, dry ... 2,400-2,800 Ib
Gypsum, crushed.............oooooeiiiiiiiiiiiin e, 1,900 Ib
Gravel, wet, packed.............cccceevnnnnnns 2,7008,200 Ib
Iron ore (50% iron).........ceevvvveeeaannnnnn. 4,800-4,800 Ib
Limestone, 1 1/2to 2 in. grade................... 4,450 Ib
Limestone, run of crusher.....................oo. 2,000 Ib
Sand, dry, l00S€.........cceoviiiiiiiiiiii, . 2,400-2,800 Ib
Sand, Wet, packed...........ccccoiiiiiiiiiiiccn e, 8,200 Ib



CHAPTER 2

INSTALLATION AND OPERATION INSTRUCTIONS

Section I. SERVICE UPON RECEIPT OF EQUIPMENT

7. Unloading Crane-Shovel

a. Blocking and Tiedown Removal.

Remove the

blocking and tiedowns as instructed orl_figure 4]
b. Ramp Unloading.

C.

1)
(2)
@)

Construct an unloading ramp as illustrated
onfigure 4

Perform all necessary daily preventive

maintenance services .

Drive the crane-shovel off the ramp.
Caution:

Move the crane-shovel down the ramp
slowly so it will be under control at all
times.

Lifting the Crane-Shovel.

Attach the necessary

slings and spreaders to the lifting eyes of the
crane-shovel and to the hook of a suitable lifting device.
Lower the crane-shovel and remove the slings.

Be sure the

Caution:
lifting device has a

capacity of 28 tons or over.
8. Unpacking New Equipment
a. Unpacking.

1)

Crane accessories. Crane accessories
such as lights, batteries, windshield wiper,
and rearview mirror will arrive in boxes
packed in waterproof paper. Use care in
removing cover from boxes; pull nails to
remove boards. Gouging with a bar might
damage contents of boxes. The remaining
items are wrapped in waterproof and
pressure-sensitive tape and stored in the
toolbox.

14
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©)

b. Removal

Crane components. Crane components
such as hoist cable and fairlead are packed
in wooden crates (fig. 4)] Remove the
components from the crates.

Inspect. Inspect the equipment against the
packing list and report all discrepancies to
the proper authority.

of Protective Material and Devices.

Prepare the crane-shovel for inspection and/or operation
as outlined on DA Form 2258, attached on or near the
operator's controls.

9. Inspecting and Servicing Now Equipment
a. Inspecting New Equipment.

1)

()

©)

(4)

()

Make a complete visual inspection to make
sure the required tools, repair parts, and
publications are with the equipment.

Visually inspect the carrier and crane
engines and mounted components for
missing items or damage that may have
occurred during loading, shipment, or
unloading.

Inspect wiring, fuel and oil lines, radiator
and hoses, fuel tanks, gag, instruments,
and lights for missing items and broken,
loose, or damaged, parts.

Inspect the drain plugs, breathers, filler
caps, and draincocks to be sure they are
secured and not leaking or damaged.

Inspect the tires, airbrake hose, and
electrical leads for cuts, breaks, cracks, or
signs of deterioration. Correct or report any
deficiencies noted and corrected to field
maintenance.
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CRANE LIFTING EYE (2)

CARRIER  FRONT BUMPER
LIFTING EYE (2) Q

REMOVE CRATE (2).

FLATCAR REMOVE
= O O O O BLOCK (18).
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REMOVE CABLE (2).=
REMOVE BLOCKING (10).
REMOVE CABLE (2). REMOVE BAR (4).
A - Crone-shovel Blocking and Tiedown, Removal.
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MEC 3810-227-15/4

Figure 4. Crane-shovel unloading instructions.
AGO 6819A
15



REMOVE CAP (12) AND
FILL SATTERIES TO 28

“.‘5:‘.-'_ .

Figure 5. Batteries, installation and removal.

!

AGO 6819A
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b. Servicing New Equip met.

(1) Perform the necessary daily preventive
maintenance services .

(2) When the crane-shovel is received with
new, dry-charge batteries, and electrolyte is
packed separately, perform the following
services:

(&) Remove the battery box cover and
filler caps as shown in[figure 5
(b) Pour electrolyte into each battery cell

to a depth of % inch above the
separators.

(c) Install the filler caps and battery box
cover.
Caution:

Exercise care when filling the batteries

with electrolyte to prevent splashing

or spilling the acid on clothing and

body.

Note.

The carrier and crane batteries are
serviced in the same manner.

Section Il. FRONT END ATTACHMENT, INSTALLATION AND REMOVAL

10. Installation or Setting-Up Instructions

The crane-shovel is shipped semi-assembled.
Installation or setting-up instructions consist of installing
the front end attachment on the basic unit.

a. Positioning The Carrier. The carrier should be
positioned so as to afford the crane operator the best and
safest working angle and the firmest support for the unit
regardless of type of work to be done.

b. Positioning The Outriggers. Position the front and
rear outriggers (fig._6).
11. Conversion for Crane Operation

a. General. The equipment used to convert the
crane-shovel for crane operation consists of a boom,
boom hoist cable, bridle sheave assembly, and
telescoping pipes. A boom extension may be used to
increase the length of the main boom. Adequate tools
and organizational maintenance personnel will be needed
to install crane attachment.

b. Crane Room Installation.

(1) With the crane facing toward the rear of the
carrier, back the unit into position, aligning
the main frame boom support holes of the
crane with the crane boom holes.

(2) Using a suitable lifting device, lift the boom
into position, alining the bottom holes of the
main frame boom support with the holes in
the boom, and install the two boom footpins
and cotter pins (fig. 7).

(3) Install telescoping pipes of boom stop to top
of gantry (fig._121).

(4) Install telescoping pipes of boom stop to
boom .

AGO 6819A
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(5) Secure the two pendant cables to the boom
point links

(6) Secure the bridle sheave assembly to the

pendant cables [fig. _121).

Bt

Figure 6. Odir‘ig'gers. _



C.

DU TRIGGER l!\l
SIMILAR MANNER

ADJUSTABL [
BE A

B - Operatina ?ot.tt‘l;nn e iy

Contmued

Cable Reeving.
(1) Select the proper length and size cables

(para. 12).

(2) Refer to B,[figure 8land reeve the cable

over the top gantry center guide sheave
down through the crane cab, and secure it
to the boom hoist drum with the wedge.
Reeve the other end of the boom hoist
cable over top of the inside right-hand
sheave of the bridle sheave assembly,
around the right outside sheave of the
gantry sheave, back over the top outside
bridle sheave, back around the horizontal
gantry sheave, around the center bridle
sheave, down around the left horizontal
gantry sheave, around the left inside bridle
sheave, down around the left gantry sheave
and around the left outside bridle sheave,
and back to the anchor on the gantry and
secure with the cable wedge.

18

©)

NDTE PULL ADJUSTABLE BEAM. .
OUT AND TURN JACK SCREW
INSTALL. LOCK PIN, AL WA

AL IN
©INSTALL LOCK PINTO
© LOCK BEAM INPOSIT :
iT CAM BE LOCKETD IN THE.
“IN'' OP “OUT” POSITION, .

Reeve from the right hand drum on the
hoist drum shaft to the right crane boom
point sheave, through the right side sheave
of the hook block, over the top of the center
boom point sheave, through the left side
sheave of the hook block, over the top of
the left crane boom point sheave, and then
deadend the cable at the hanger.

d. Crane Boom Removal.

)

(2)

©)
(4)

Lower the boom to a horizontal position and
build up cribbing under the boom as

illustrated in[figure 9]

Use wedges or jacks to relieve weight from
the boom footpins. Remove the cotter pins
and boom footpins.

Remove the cables; clean,
identify the cables; and store.

Move the crane away from the crane boom
attachment.

lubricate, and

AGO 6819A



NOTE USE SJITABLE LIFTIHG
DEVICE TO REMOVE MD
INSTALL BOCH

Flgure 7. Crane boom, removal and mstallatlon

12. Care and Application of Cables

a. General. For proper operation of equipment
and longest cable life, replace all faulty cables with
others of the same specifications. Abuses such as
kinking and lack of lubrication will greatly shorten the life
span of the cables.

b. Unreeling and Reeling Cable (fig._10). To avoid
kinking the cables, revolve reel (A) and take the cable

AGO 6819A
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off in the same manner as it was put on. Put a shaft
through the center of the reel and support the reel so
that it revolves freely. Hold a board or bar against one
flange to prevent the cable from unwinding too freely.
Pull the cable from the reel in a straight line. Do not
place the reel on its side and pull the line over the flang
(B). If possible, a cable on idle equipment should be
cleaned, lubricated, wound on a reel in the same



BOOM POINT SHEAVES

DEADEND AT

HOOK BLOCK SHEAVES

_ A, HOOK BLOCK REEVING-
\_ 5 PART LINE

B. LOW-GANTRY-BRIDLE-
10 PART LINE

MEC 3810-227-15/8

Figure 8. Crane boom reeving diagram.

BOOM, 30 FEET

CRANE BOOM CRIBBING

NOTE: MAKE SURE CRIBBING IS SET
ON FIRM GROUND TO AVOID
UPSETTING OF BOOM, CAUSING
INJURY TO PERSONNEL AND
DAMAGE TO ATTACHMENT,

MEC 3810-227-15/9
Figure 9. Crane boom cribbing method.
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manner as it was taken off, and stored in a dry place
where it is protected-from weather. If it is not possible to
remove the cable from the idle equipment, the cable
should be cleaned and lubricated. This lubrication should
be given to the entire length of cable, and should be
heavy enough to protect the wires against corrosion.

c. Uncoiling Cablel(fig._10). Unbind the coil and roll
it along the ground (C) so that it lies in a straight line.
There will be no kink or twist in the cable when it is taken
up on the crane drum if it is taken from this position. Do
not drop the coil and pull the cable off (D).

d. Breaking in New Cable. When a new cable has
been installed, it is advisable to operate without a load for
a short time. This is done to allow the cable to shape
itself to the drums and sheaves. It is also advisable to
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MEC 3810-227-15/10
Figure 10. Cable handling.
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CORRECT WAY { KCORRECT WAY

MEC 3810-227-15/11
Figure 11. Measuring cables.
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MEC 3810-227-15/12
Figure 12. Measuring groove diameter.

remove the wedge from the socket and allow the cable
to assume its natural position and to eliminate the initial
twist that a new cable may develop.

e. Measuring Cable and Sheave Throat. For
prolonging cable life, the diameter of a new cable should
be slightly smaller than the sheave groove diameter.
Cable diameter is measured across the flats (fig._11).
Since the cable diameter decreases through wear, it will
have a tendency to wear the cable groove in the
sheave. If a new cable is installed on sheaves with worn
grooves, rapid wear to the new cable will result. Cable
sheaves and lagging should be checked periodically by
using a cable gauge to see if the sheaves need

replacing [fig. _12).

Section Ill. CONTROLS AND INSTRUMENTS

13. General

This section describes, locates, illustrates, and furnishes
the operator, crew, or driver sufficient information about
the various controls and instruments for proper operation
of the crane carrier and crane-shovel.

14. Carrier Controls and Instruments

a. Turn Signal Lever (A, fig. 13). The turn signal
lever is a three-position control lever and is located on the
left side of the steering column under the steering wheel.
When the lever is pushed up the turn signal lights on the
right front and rear of the carrier flash on and off
indicating a right turn. When the lever is pulled down,
lights flashing on the left front and rear of the carrier
indicate a left turn.

b. Trailer Brake Lever (A, [fig. _13). The trailer brake
lever is located on the right side of the steering wheel and
is used to control the air braking pressure to a trailer or
similar towed unit.

22

c. Gear Shift Lever (A[fig. 13). The gear shift lever
is located to the right of the operator's seat. It controls the
selection of the forward and reverse speeds of the
transmission. The gear shift chart mounted on the right
panel of the cab shows the relative position of the gear
shift lever for each of the transmission speeds.

d. Transfer Case Shift Lever (A, fip. _13)] The
transfer case shift lever is the second lever to the right of
the operator's seat. This lever controls the selection of
the "high" and "low" speed range of the transfer case.

e. Hand Brake Lever (A, fig. 13). The hand brake
lever is located on the floor board to the right of the
accelerator pedal and operates a drum-type brake on the
propeller shaft. To set the brake, pull up and back on the
lever until it snaps over center and locks. To release the
brake, push forward and down on the lever. The linkage
may be adjusted by turning the top portion of the lever
clockwise to tighten and counter clockwise to loosen.
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f. Accelerator Pedal (A, The accelerator
pedal is located on the floorboard to the right of the brake
pedal and controls the carburetor accelerator mechanism
which regulates the fuel-air mixture fed to the engine.
Depress the pedal to increase the speed. When pressure
is released the pedal will return to its normal position.

g. Brake Pedal (A, fig. _13). The brake pedal is
located on the floorboard immediately to the right of the
steering column and actuates the air brake valve and
controls the air being delivered to, or released from the
brake chambers.

h. Clutch Pedal (A, fig._13). The clutch pedal is
located on the floor directly to the left of the steering
column. The clutch is used to engage or disengage the
engine from the transmission to permit shifting gears.
The clutch pedal is pushed in to disengage and let out to
engage the clutch.

i. Panel Light Rheostat. (B, fig. 13). The panel
light rheostat is located at the extreme left of the carrier
control panel and provides control of the instrument panel
lights. They can be turned up or down to the desired
illumination required.

j. Light Switch (B, fig.__13). The light switch
assembly is located at the left side of the carrier control
panel and is used to control the lights on the crane carrier.
The switch assembly has three lever type switches. The
lower left lever controls the instrument panel lights and
the parking lights. The lower right lever is a two position
lock lever.. The top control lever controls the service and
blockout lights. Lever positions are marked on the switch.

k. Battery-Generator Indicator (B, fi¢. 13).] The
indicator is located on the instrument panel to the left of
the speedometer. This instrument indicates the condition
of the batteries when the engine is running or stopped.
The ignition switch must be in the ON position, before the
indicator will show battery condition. If the needle is in
the RED part of the dial batteries are dangerously low and
need immediate attention. If the needle is in the
YELLOW area the batteries are in a weakened condition
and should be serviced or charged during the next regular
maintenance period. When the needle is in the GREEN
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part of the dial, the batteries are properly charged for
normal operation.

l. Warning Lights (B, fl[g._13)l There are two
warning lights on the instrument panel. The one on the
left, next to the oil pressure gage gives a red light when
the oil pressure is below the operating minimum. The
light on the lower right of the instrument panel, next to the
water temperature gage gives a red light when the water
temperature is above the safe operating maximum.

m. Oil Pressure Gage (B,[fig._13). The oil pressure
gage is located to the left of the speedometer and
indicates the engine lubricating oil pressure. Normal oil
pressure at operating temperature and speed is 50 to 60
pound per square inch. With a cold engine, the pressure
will exceed this. This gage should show pressure as soon
as the engine is started. Failure of the oil pressure gage
to operate is a danger signal. Stop the engine
immediately and check the cause.

n. Turn Indicator Lights (B, fip. 13)] The Turn
indicator lights are mounted near the top of the instrument
panel. The one on the left comes on when the turn signal
lever is moved for a left turn. The one on the right comes
on when the turn signal lever is moved for a right turn.

0. Speedometer (B[fig. 13). The speedometer is a
circular, needle-type indicator calibrated from 0 to 60. It
indicates the speed the vehicle is traveling and registers
the miles traveled. It is located near the left center of the
instrument panel.

p. High Beam Indicator Light (B, fig. _13). The high
beam indicator light is located in the center, near the top,
of the instrument panel. It gives a red light if the
headlights are on high beam and goes off when the lights
are switched to low-beam.

g. Tachometer-Hourmeter (B, figl ___13).] The
tachometer-hourmeter is located to the right of the
speedometer and shows the engine revolutions per
minute and registers the number of hours the engine
operates.

r. Air Pressure Gage (B, [fig. 13). The air pressure
gage is located on the instrument panel to the right of the



tachometer-hourmeter and is calibrated from 0 to 120
pounds. It indicates the air pressure in the air brake
system. The normal operating air pressure will range
from 80 to 105 pounds per square inch.

s. Choke Control (B,[fig. _13). The choke control is
a push-pull type and is located near the extreme right of
the carrier control panel. The choke is used to operate
the choke valve in the carburetor when starting the
engine.

t. Flasher Warning Light Switch (B, The
flasher warning light switch is located at the extreme
upper right of the carrier control panel. This switch is
used when the vehicle is parked and allows the turn signal
lights, both front and rear, to be turned on and keeps
them flashing intermittently.

u. Front Axle Declutch Control (B, fig._13)] The
front axle declutch control is located at the extreme lower
right of the carrier control panel and engages and
disengages the front axle drive. Push in on control to
engage front axle, and pull out to disengage front axle
drive.

v. Dry-Wet Brake Switch (B, fig. 13). The dry-wet
brake switch is located on the lower right of the carrier
control panel. This switch provides a means of changing
the braking action of the carrier brakes depending on, the
pavement or roadway conditions, whether a wet or dry
surface. Switch positions are marked on the switch plate.

w. Water Temperature Gage (B,[fig. 13). The water
temperature gage is located on the right of the instrument
panel, below the air pressure gage. This gage registers
the temperature of liquid in the cooling system and should
show a gradual increase in temperature during engine
warm up, to a normal operating temperature of 160° to
180°F.

X. Windshield Wiper Control (B, fif. 13)] The
windshield wiper control is located at the right lower side
of the carrier control panel below the water temperature
gage. Turn clockwise to operate windshield wiper.
Counter clockwise stops wiper operation.

y. Ignition Switch (B, [fig. 13). The ignition switch is
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mounted to the left of the windshield wiper control. Itis a
key-type switch. Turn key clockwise for engine operation
and counterclockwise to stop the engine.

z. Fuel Gage (B.[fig. 13). The fuel gage is located
to the left of the water temperature gage. When the
ignition switch is turned to ON position, the fuel gage will
indicate the amount of fuel in the fuel tank.

aa. Hand Throttle (B,[fig. _13). The hand throttle is
located at the bottom of the carrier control panel just left
of the steering column. Pull out to increase engine speed,
push in to decrease engine speed. Turning the throttle
clockwise will lock it in position.

bb. Heater Switch (B,[fig. 13). This switch is located
to the left of the hand throttle and operates the cab-heater
on the non-winterized units. It has a hi-lo and off position
marked on the switch.

cc. Starter Button (B, fig. _13). The engine starter
button is located at the lower left of the heater-switch and
is a push type button. It is used in conjunction with the
ignition switch to start the carrier engine.

dd. Tractor Protection Brake Control Valve (B,[fig.
[13). The tractor protection brake control valve is mounted
on the lower left on the carrier control panel. This control
permits selecting service or emergency operation for the
carrier brake. Lever positions are marked on the control.

ee. Windshield Washer (B,[fig. _13). The windshield
washer is located on the floorboard above and to the left
of the clutch pedal. When pumped with the foot it sprays
water from jets outside the windshield, permitting the
windshield wiper to clean the windshield. Do not operate
when temperature is below freezing.

ff. Dimmer Switch (B, fig._13). The dimmer switch
is located on the floorboard just below and to the left of
the windshield washer. This provides a foot operated
control to switch the headlight beam from low beam to
high and vice-versa.

gg. Carrier Heater Controls (C,[fig. _13) (Winterized
Units Only). The winterized carrier units have two
heaters, one for the engine and one for the cab and
components. Both heater control boxes are mounted
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under the right side window defroster unit and are
identical in operation.

controls.

1)
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Figure 13. Carrier controls and instruments.

Each control box has three
Indicator light (C, ffig._13). The function of
the indicator light is to show when the
heater is in operation. It is located on the
left side of the control panel. The lamp
glows constantly when the heater is on
either high-fire or low-fire operation. It will
also glow when the heater has just been
shut off for approximately two minutes until
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the heater starts to cool. The indicator light
may be used as a check on the power
supply to the heater. A spring-loaded
terminal on the light socket in connected to
the circuit breaker so that the lamp will light
when pressed in if the circuit breaker is in,
and power is available.

Circuit breaker (C, fig. _13). The circuit
breaker is the center button of the heater
control box. It is a safety device installed
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RADIATOR SHUTTER
CONTROL LEVER _

NOTE: SHUTTER MAY BE'RAISED FOR WARM
WEATHER. OPERATION BY REL EASING
LOCKS AND SWINGING BOTTOM OF SHUTTER -
UP UNTIL SUPPORTS LATCH HOLDING

__ SHUTTER IN RAISED POSITION.

"D - Carrier Radiator Shutter Assembly (Winterized Units Only).

MEC 3810.227-15/13(3)

Continued.

in the system to prevent current overloads
from causing a fire hazard. To reset after
tripping, press in the circuit breaker button.
Caution:

Pulling out on the circuit breaker

button breaks all electrical circuits to

the heater. Do not attempt to stop

heater operation with the circuit

breaker. Stopping heater operation

with the circuit breaker prevents the

heater from purging itself at the end of

the operating cycle.

(3) Control switch (C, fig._13). The control
switch is located on the right side of the
heater control panel. It is a three-position
toggle-type switch with ON-HI (up), OFF
(center) and ON-LO (down) used to select
the desired heater range.

hh. Radiator Shutter Control Lever (C and D, [fig._13).
The radiator shutter control lever is mounted on the cab

AGO 6819A

27

floor along the left side of the operator's seat. It has three
positions; open, half, and closed.

i. Heat Control Levers (C, fig.__13)] The heat
control levers are mounted in the duct work where it
enters the cab at the back by the right side of the
operator's seat. They provide control of the heat through
the various ducts. They have four position settings from
open to closed.

15. Crane-Shovel Controls and Instruments

a. Reversing Clutch Lever (A, fig. __14)] The
reversing clutch lever is located in front of the operator
and to the left. This lever controls the direction of the
swing motion of the revolving superstructure.

b. Horn Button (A, fig.__14). The horn button is
mounted at the handle end of the reversing clutch lever.
Press button to sound crane-shovel horn.

c. Boom Hoist Lever (A, fig. _14). The boom hoist
lever is located directly in front of the operator to the right
of the reversing clutch lever and controls the boom hoist
clutch.



d. Right Hand Hoist Clutch and Power Load
Lowering Lever (fig._14). The right hand hoist clutch
lever is located in front of the operator and to the right.
This lever controls the right hand hoist clutch and is also
used for power load lowering.

e. Left Hand Hoist Clutch Lever (A, The
left hand hoist clutch lever is located in front of the
operator and to the right of the right hand hoist clutch
lever. This lever controls the left hand hoist clutch.

f. Left Hand Hoist Brake Pedal (A, fig._14). The left
hand hoist brake pedal is located on the floor in front of
the operator between the right hand hoist clutch and
boom hoist lever. It is a toe lock, heel release type pedal
and controls the left hand hoist brake and is used in
conjunction with the left hand hoist clutch lever.

g. Right Hand Hoist Brake Pedal (A, The
right hand hoist brake pedal is located on the floor in front
of the operator between the boom hoist lever and
reversing clutch lever. 1t is a toe lock, heel release type
pedal and controls the right hand hoist brake and is used
in conjunction with the right hand hoist clutch lever.

h. Throttle (A, fig. __14). The engine throttle is
mounted on the structural frame to the right of the
operator's seat. It is used to increase and decrease the
engine speed.

i. Safety Pawl Lever (A, fig. _14). The safety pawl
lever is mounted on the structural frame below and
slightly forward of the throttle. This lever is used to
disengage the safety pawl that locks the boom hoist.

j. Cab Lock Lever (A,[fig._14). The cab lock lever
is located to the right and slightly behind the operator's
seat. This lever is used to lock the revolving
superstructure in position and prevent from turning.

k. Engine Clutch Lever (A, The engine
clutch lever is located to the right and behind the
operator's seat, and is connected to the engine or main
clutch through linkage. This lever is used to engage and
disengage the engine clutch.

. Jaw Clutch Lever (A, fig. _14). The jaw clutch
lever is located to the right of the operator's seat behind
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the engine clutch lever. This lever is used to engage and
disengage the jaw clutch on the boom hoist shaft.

m. Swing Brake Wheel (A,[fig. 14). The swing brake
wheel is located to the right below the operator's seat and
is used to engage and disengage the swing brake.

n. Panel Lights (B, [fig. 14). The two instrument
panel lights mounted at the top of the crane instrument
panel are controlled by the lower toggle switch at the
extreme right hand corner of the panel.

0. Starter Button (B, fig._14). The engine starter
button is located at the top center of the instrument panel
and is a push-type button. It is used in conjunction with
the ignition switch to start the crane engine.

p. Ignition Switch (B, [fig. _14). The ignition switch is
located at the bottom center of the instrument panel and
is a key-tape switch. Turn key clockwise to stop engine.

g. Choke (B[fig._14). The choke control is mounted
at the bottom of the instrument panel directly below the
ignition switch and is the push-pull type. The choke is
used to operate the choke valve in the carburetor when
starting the engine.

r. Oil Pressure Gage (B,[fig._14). The oil pressure
gage is located at the top left of the instrument panel and
indicates the engine lubricating oil pressure. Normal oil
pressure at operating temperature and speed is 40 to 50
pounds per square inch. With a cold engine, the pressure
will exceed this. The gage should show pressure as soon
as the engine is started. Failure of the oil pressure gage
to operate is a danger signal. Stop the engine
immediately, and check the cause.

s. Water Temperature Gage (B[fig. 14). The water
temperature gage is located on the left side of the
instrument panel directly below the oil pressure gage.
This gage registers the temperature of liquid in the
cooling system and should show a gradual increase in
temperature during engine warm up, to a normal
operating temperature of 160° to 180° F.

t. Battery-Generator Indicator (B, fif. 14)] The
indicator is located at the bottom left of the instrument
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Figure 14. Crane controls and instruments.
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panel directly below the water temperature gage. This
instrument indicates the condition of the batteries when
the engine is running or stopped. The ignition switch must
be in the ON position before the indicator will show
battery condition. If the needle is in the RED part of the
dial batteries are dangerously low and need immediate
attention. If the needle is in the YELLOW area the
batteries are in a weakened condition and should be
serviced or charged during the next regular maintenance
period. When the needle is in the GREEN part of the dial,
the batteries are properly charged for normal operation.

u. Warning Lights (B, flg. _14) There are two
warning lights on the crane instrument panel. The light
next to the oil pressure gage gives a red light when the oll
pressure is below operating minimum. The light next to
the water temperature gage gives a red light when water
temperature is above the safe operating maximum.

v. Heater Switch (B, fig.__14). This switch is the
bottom switch in the row of switches of the right hand side
of the instrument panel and operates the cab heater on
the non-winterized units. It has hi-lo and off positions
marked on the switch.

w. Light Switches (B, fig. __14). The first three
switches in the row of switches on the instrument panel
operate the cab and floodlights on the crane. They are a
toggle on-off switch.

x. Carrier Heater Controls (C, fig._14). (Winterized
Units Only). The winterized crane-shovel units have two
gas-fired heaters, one for the engine and one for the cab
and components. Both heater control boxes are mounted
to the right and behind the operator. The control boxes
are identical in operation. Each control box has three
controls.

(1) Indicator light (C, fig. _14). The function of
the indicator light is to show when the
heater is in operation. It is located on the
left side of the control panel. The lamp
glows constantly when the heater is on
either high-fire or low-fire operation. It will
glow when the heater has just been shut off
for approximately two minutes until the
heater starts to cool. The indicator light
may be used as a check on the power
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supply to the heater. A spring loaded
terminal on the light socket is connected to
the circuit breaker so that the lamp will light
when pressed in if the circuit breaker is in.
and power is available.

Circuit breaker (C, fig. _14). The circuit
breaker is the center button of the heater
control box. It is a safety device installed in
the system to prevent current overloads
from causing a fire hazard. To reset after
tripping, press in the circuit breaker button.

Caution:

Pulling out on the circuit breaker
button breaks all electrical circuits to
the heater. Do not attempt to stop
heater operation with the circuit
breaker. Stopping heater operation
with the circuit breaker prevents the
heater from purging itself at the end of
the operating cycle.

(3) Control switch (C, fig. _14). The control
switch is located on the right side of the
heater control panel. It is a three-position
toggle-type switch with ON-HI (up), OFF
(center), and ON-LO (down) used to select
the desired heater range.

y. Heat Control Levers (C, fl[g.__14)] The heat
control levers mounted in the duct located below the heat
control boxes. They provide control of the heat to various
ducts and have four position settings from open to closed.

z. Radiator Shutter Control Lever (D, The
radiator shutter control lever is mounted on the radiator
shutter. It has three positions open, half, and closed.

aa. Overspeed Governor Reset Button. The
overspeed governor reset button, located on top of the
overspeed governor, is a push type button. It is used to
reset the overspeed button.
Note.

Should overspeed occur, the governor

will stop the engine and it cannot be

restarted until the RESET BUTTON on

the overspeed governor is pushed to

reset it.

()
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Section IV. OPERATION UNDER USUAL CONDITIONS

16. General

a. The instructions in this section are published for
personnel responsible for operation of the crane.

b. The operator must know how to perform every
operation of which the crane is capable. This section
gives instructions on starting and stopping the crane,
basic motions of the crane, and instructions on
coordinating the basic motions to perform the specific
tasks for which the equipment is designed. Since nearly
every job presents a different problem, the operators may
have to vary given procedures to fit the individual job.

17. Starting

a. Preparation for Starting the Carrier Engine.

(1) Perform the necessary daily preventive
maintenance services [para. 39).

(2) Lubricate the carrier engine as specified in
Lubrication Order, LO 5-3810-227-15
[17).

b. Starting the Carrier Engine.

(1) Set the handbrake (fig. 13).

Caution:
When operating the carrier, be sure to
drive slowly when traveling over rough
terrain, and avoid stopping suddenly.
This will minimize carrier front spring
failures.

(2) Depress clutch pedal and put gearshift
lever in neutral position as shown on
shifting diagram (fig._13).

(3) Keep clutch pedal depressed while cranking
motor.

(4) Turn ignition switch to ON position.

(5) Pull choke control all the way out.

(6) Press the accelerator pedal half way down,
and press starter button; release starter
button as soon as engine starts.

(7) After engine starts, push choke control in
until the engine runs smoothly.

(8) Release clutch pedal slowly.

(9) Check all gages for normal operation
[13).
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c. Preparation for Starting the Crane Engine.
(1) Perform the necessary daily preventive
maintenance services [para. 38).
(2) Lubricate the crane engine as specified in
LO 5-3810-227-16.
d. Starting the Crane Engine.

(1) Disengage engine clutch lever by pushing
forward (fig. _14).

(2) Make sure drum safety pawl lever is in the
locked position.

(3) Place the throttle control lever in FAST
IDLE position.

(4) Pull choke control all the way out.

(5) Turn the ignition switch to ON position, and
push in on the starter button.

(6) As soon as the engine starts, release starter
button and adjust throttle control and choke
until engine runs smoothly.

(7) Check all gages for normal operation [(ig.l

[14).
Caution:
Should the oil gage Indicate a
pressure below 7 pounds at 400 to 600
rom idling speed or greater than 60
pounds at operating speed, stop the

engine immediately and investigate
the trouble.
18. Stopping

a. Stopping the Carrier Engine.

(1) Reduce the speed of the engine by letting
up on accelerator pedall(fig. 13}.

(2) Let engine idle for approximately 5 minutes
to allow the engine block and manifold to
cool.

(3) Stop the engine by turning the ignition
switch to the OFF position.

(4) Perform the necessary daily preventive
maintenance services .

b. Stopping the Crane Engine.
(1) Push the throttle control lever to

the CLOSED position and reduce the
engine speed to idle for approximately 5



minutes to allow the engine block and
manifold to cool.

(2) Stop the engine by turning the ignition
switch to the OFF position.

(3) Make sure all controls are in the neutral
position.

(4) Perform the necessary daily preventive
maintenance services [para. 38).

19. Carrier Operation
a. Driving Carrier.

(1) Perform the necessary daily preventive
maintenance services [para. 38).

(2) Place air line service shutoff valve located
on front end of the carrier, in OPEN
position.

Note.

The air line service and emergency
shutoff valves are marked on both
front and rear of carrier.

Caution:
The air line service shutoff valve must
be in OPEN position to prevent build
up in the brake system resulting in
setting of the brake system resulting
in setting of the brakes.

(3) Place air line emergency shutoff valve,
located on front end of the carrier, in
CLOSED position.

Caution:
The air line emergency shutoff valve

must be in CLOSED position to

prevent emptying the entire air

system.

(4) The air line service and emergency shutoff
valves, located on rear end of the carrier,
must be In CLOSED position.

(5) Start the carrier engine (para._17).

(6) Refer td figure 13 and operate the carrier as

instructed in b and c below.
b. Forward Motion.
(1) Depress clutch pedal.

(2) Move transfer shift level into desired range;
refer to shifting diagram.

(3) Move the gearshift level into first speed
shown on shifting diagram.

(4) Push handbrake down.

(5) Release clutch pedal slowly; at same time
put pressure on accelerator pedal
necessary for the engine to overcome the
load and put carrier in motion.

(6) As carrier gains speed, release pressure on
accelerator pedal and press clutch pedal
down. At same time move gearshift level
through neutral and into next higher gear
position, 2d.

(7) Push down on accelerator
release clutch pedal as before.

(8) Repeat these operations until transmission
is in its highest gear suitable for the
condition.

c. Reverse Motion.

(1) Release pressure on accelerator pedal.

(2) Depress clutch pedal and hold down; at
same time apply pressure on brake pedal.

(3) Stop carrier.

(4) With clutch pedal depressed, move
gearshift lever through neutral to the right
rear in reverse position.

(5) Release clutch pedal slowly; at the same
time accelerate the engine in same manner
as when moving the carrier forward. Look
in intended direction of travel.

(6) Stop the motion of the carrier as instructed
in (1) through (8) above.

(7) Disengage clutch pedal and put gearshift
lever in neutral position; apply the
handbrake.

Note.
Quick application of the brakes may
cause damage or Injury.
20. Crane Operation
a. General. The crane is used primarily for raising
and lowering heavy loads.

It is capable of operating
through a wide range of conditions. Refer to
and tables 1 and 2.

b. Positioning the Carrier. Back the carrier up to the
working site so that the major portion of the work will be
performed off the rear of the carrier. Dumping or
unloading should be done off the sides. Set the carrier
airbrake lock after the working position is selected.

Caution:
When the crane is being operated, the
main transmission gearshift lever on
carrier should be moved to neutral
position and the handbrake set.

c. Boom Raising and Lowering.

(1) Start the engine (para._17).

(2) Engage the engine clutch by pulling the
engine clutch lever (fig._14) back.

pedal and
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HOISTING

PULL R.H DRUM CLUTCH LEVER
AND AT THE SAME TIME RELEASE
RH. DRUM BRAKE PEDAL. AFTER
LOAD IS LIFTED TO DESIRED HEIGHT
APPLY R.H. DRUM BRAKE AND AT
SAME TIME PUSH THE R.H. DRUM
CLUTCH LEVER TO THE NEUTRAL
PO SITION.

WARNING
NEVER LEAYE THE CRANE WITH A
LOAD IN THE RAISED POSITION. THE
BRAKES MAY LOOSEN ENOUGH TO
PERMIT THE LOAD TO FALL.

LOWERING THE LOAD

PUSH POWER LOAD LOWERING
CLUTCH LEVER FORWARD AND AT
THE SAME TIME RELEASE R.H
BRAKE PEDAL. CONTROL SPEED OF
DESCENT BY SPEED OF ENGINE.
TO STOP DESCENT, APPLY RH.
BRAKE PEDAL AND ALLOW POWER
LOAD LOWERING LEVER TO RETURN
TO NEUTRAL POSITION.

MA.TERNATE METHOD: DISENGAGE
BOOM HOIST JAW CLUTCH. ENGAGE
HOIST CLUTCH AND DISENGAGE EN-
GINE CLUTCH. SLOWLY RELEASE
FOOT BRAKE AND LOAD WILL LOWER
OF ITS OWN ACCORD WHILE RUNNING
MACHINERY BACKWARDS. THE INTER-
LOCK WILL PREYENT RELEASING
THE BOOM HOIST JAW CLUTCH AND
BRAKE AT THE SAME TIME.

SWINGING
PUSH THE SWING CLUTCH LEVER TO
SWING TO THE LEFT, PULL TO GO
YO THE RIGHT, WHEN THE LOAD
HAS REACHED THE DESIRED POS-
TION, MOVE THE SWING CLUTCH
LEVER TO THE NEUTRAL POSITION.
TO STOP SWNG ENGAGE CLUTCH
LIGHTLY IN OPPOSITE DIRECTION,
OR APPLY SWING BRAKE WHEEL.

RAISING OR LOWERING THE BOOM

BE SURE JAW CLUTCH 1S ENGAGED
TO RAISE BOOM, PULL BOOM HOIST
LEVER BACK. WHEN BOOM REACHES
DESIRED HEIGHT, RETURN BOOM
HOIST LEVER TO NEUTRAL POSITION
TO LOWER THE BOOM, DISENGAGE
SAFETY PAWL. LEVER BY PUSHING
IT PFORWARD, THEN PUSH BOOM
HOIST LEVER FORWARD, WHEN BOOM
REACHES DESIRED POSITION, RE
TURN BOOM HOIST LEVER TO NEU-
TRAL POSITION AND RESET SAFETY
PAWL. BY PULLING ITS LEVER TO
THE REAR.
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BU TTON LK DRUM CLUTCH

RH. DRUM
SRAKE PEDAL

R.H DRUM CLUTCH
LEVER (USE FOR
POWER LOAD
LOWERING)

RH. DRUM
BRAKE PEDAL

BOOM HOIST
JAW CLUTCH

EMGINE CLUTCH
LEVER

SWING CLUTCH

Y g

L.M DRUM
BRAKE PEDAL

‘SWING BRAKE W EEL

BOOM HOIST L.M, ORUM CLUTCON

LEvER LEVER
\H BOOM HOVST
AFETY PARL
LEVER

B00OM HOIST
JAWCLUTCH
LEYER

MEC 3820-227-15/15

Figure 15. Operations and control positions.



DRAGLINE OPERATION

Dragline operation requires a hoisting and an inhaul cable. The inhaul cable is on the R.H. drum. The hoisting cable is on the L.H.
drum.
Lift the bucket by engaging the L.H. clutch lever and releasing L.H. brake and at the same time releasing R.H. brake pedal to allow
bucket to swing out under the boom point as it is being lifted. After bucket is in desired position, set both brakes and disengage L.H.
clutch.
To drop bucket for digging, release the L.H. brake. To dig with the bucket, engage the R.H. clutch and release the R.H. brake as
the bucket is being pulled toward the machine. It will not fill unless additional cable is released from L.H. drum. This is
accomplished by releasing L.H. brake.
When bucket is filled, disengage R.H. clutch while setting R.H. brake. Engage L.H. clutch and release L.H. brake to hoist bucket
from the cut to the raise bucket to the dumping position. However, too much slack will allow bucket to dump early. To dump bucket
completely, release R.H. brake pedal.

CLAMSHELL OPERATION
To raise bucket, engage both R.H. and L.H. clutch levers and simultaneously release R.H. and L.H. brake pedals.
When bucket reaches desired position, set R.H. and L.H. brake pedals while disengaging clutches at the same time.
To open and lower bucket, release R.H. brake pedal for opening. As the bucket is opening, release L.H. brake pedal for lowering.
The rate of opening and lowering of bucket is controlled by pressure applied to brake pedals.
After the bucket has been set in the ground, engage R.H. drum clutch. This will close bucket. If additional cable is not let out from
L.H. drum the bucket will raise as it closes. After bucket has closed, engage L.H. drum clutch to raise. When bucket has raised to
desired height, set both brakes and at the same time, disengage both clutches.
To open bucket release L.H. brake pedal.

BACKHOE OPERATION
Backhoe operation requires a hoisting and an inhaul cable. The inhaul cable is on the R.H. drum and the hoist cable is on the L.H.
drum.
To raise backhoe boom, engage the L.H. clutch and release L.H. foot pedal. This will raise the attachment to the desired height. To
get the bucket in the desired digging position may require inward or outward spotting of the bucket.
The outward motion is accomplished by gently releasing the L.H. brake pedal. The bucket can be stopped at the desired position by
resetting the L.H. brake.
The inward motion can be accomplished by releasing the R.H. brake pedal and engaging the R.H. clutch. This motion can be
stopped at desired position by setting R.H. brake and disengaging R.H. clutch.
To lower the bucket into the cut, release the R.H. brake cautiously until the bucket reaches the ground. Engage R.H. clutch and
release R.H. brake. This will pull the bucket toward the machine, filing it. As the bucket is being pulled toward the machine,
additional cable must be released by slipping of the R.H. brake. When the bucket is filled or the extent of the travel has been
reached, set the R.H. and disengage the R.H. clutch.
To hoist the bucket from the cut, engage L.H. clutch and release L.H. brake. When required height is reached dump the bucket by
gently releasing the R.H. brake. When bucket is empty, reset L.H. and R.H brake pedals and at the same time return L.H. clutch
lever to neutral position.
SHOVEL OPERATION
Shovel operation requires hoist drum, crowd, and retract drum. Shovel operation requires the boom to be at a fixed recommended
angle.
To get boom in fixed position pull boom hoist lever to the rear. After boom is at fixed angle, move boom hoist lever to neutral
position.
To crowd shovel into bank, pull R.H. clutch lever back while releasing R.H. brake pedal. At the same time bucket is being crowded
into the bank, bucket should be hoisted. This is accomplished by engaging L.H. clutch lever and at the same time disengaging L.H.
brake pedal.
When bucket has reached desired height, return clutch levers to neutral position and set the brake pedals. To spot the bucket for
dumping, it will probably be necessary to retract the bucket. This is accomplished by engaging R.H. clutch and disengaging R.H.
brake. When bucket is spotted, set the R.H. brake and return R.H. clutch lever to neutral position.
When retracting bucket, and the load is higher than the stick pivot point, it will only be necessary to gently release the brake. When
the bucket has been spotted, set the brake and dump the bucket by pushing button on dash panel. To close bucket, gently drop
bucket by releasing L.H. brake pedal.
JIB OPERATION

To raise load, pull L.H. drum clutch lever and at the same time release L.H. brake pedal. When load has reached desired position,
set L.H. brake pedal and return L.H. clutch lever to neutral position.
To lower the load, gently release L.H. brake pedal. When load is at desired position, reset brake pedal.

PILE DRIVER OPERATION
The pile driver attachment is suspended from the boom point by adapter leads. This is raised and lowered by normal boom hoist
operation. The L.H. drum is used for raising the pile hammer.
To raise the hammer, engage L.H. clutch and disengage L.H. brake pedal. When hammer has been raised to desired height it is
dropped. This is accomplished by returning L.H. clutch to neutral. Rate of drop is controlled by L.H. brake pedal.
The R.H. drum is used for handling piling or any other requirement in usual manner.

Continued.
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To raise the boom, engage boom hoist jaw
clutch, then engage the boom hoist safety
pawl by pulling the boom hoist safety pawl
lever back.

Pull the boom hoist lever towards the rear
of the cab to raise the boom. When the
boom has obtained the desired height, push
the boom hoist lever to the neutral-position.

To lower the boom, raise it slightly as
instructed above and push the safety pawl
lever forward to release the safety pawl on
the boom hoist drum. Push the boom hoist
lever forward to lower the boom.

When the boom has obtained the desired
height, pull the boom hoist lever back to the
neutral position and engage the safety pawl
by pulling the safety pawl lever back.

Operate the crane as instructed in[ fiqure]
Spotting the load requires accurate control
of the hoist and swing movements to locate
the load at the exact spot without hunting or
overshooting. In event that it is necessary
to relocate the carrier, be sure that the
swing lock lever is engaged. Practice with
the crane controls will soon enable the

operator to quickly and accurately pick up a
load, raise and swing it into position, and
correctly place it where desired.
Lower the load to the ground.
Engage the cab lock with the cab lock lever
(fig. _14).
Place the boom hoist safety pawl lever in
the engaged position by pulling backward.
Disengage the engine clutch by pushing
forward.
(13) Stop the crane engine (para. 18).

21. Moving Crane With Boom Installed

a. No dismantling for movement is necessary on the
crane-shovel. Stow and secure all parts and equipment.

(9)
(10)

(11)

(12)

Note.
Normally, the crane-shovel will be
driven short distance to a new
worksite.
b. For movement other than short distances,

position the crane-shovel on a flatcar as illustrated in

[figure 4]

Note.
When transporting the crane, keep the
counterweight to the rear of the carrier
and the boom in its rack.

Section V. OPERATION UNDER UNUSUAL CONDITIONS

Note.
Instructions necessary for the proper functioning of the crane in extreme cold, heat, dusty or
sandy area, under rainy or humid conditions, in saltwater areas, and at high altitudes are given in

through(27]

22. Operation in Extreme Cold (Below 0° F.)
a. Cooling System.

Inspect the cooling system for leaks. Make
sure all clamps are tight and draincocks are
closed. Protect the cooling system from
freezing by adding the amounts of
approved ethyleneglycol type antifreeze;
procure the required antifreeze through
organizational maintenance and fill radiator.

Keep the radiator shutters adjusted to
maintain hormal coolant temperature.
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b. Lubrication

(1) Refer to the Lubrication Order (LO 5-3810-
227-15) for special lubricants to use below -
109° F. The carrier and the crane are
equipped with winterization heaters. The
heaters should be operated to heat the
engine oil to near operating temperature
before engines are started.

Check the oil in all cases, frequently, as oil
consumption may increase.

Change oil more frequently than usual
because of contamination by dilution and
sludge formation.

(@)
3)



Batteries.

(1) Keep batteries fully charged at all times.
Caution:
Unless the engines are running or the
batteries are immediately charged, do
not add water in subzero tempera-
tures.

(2) Keep all wiring connections and battery
terminals tight and free from snow and ice.
In extremely low temperatures, remove the
batteries and place in a heated shelter
when not in use.

d. Fuel System. Fuel tanks should be kept as full as
possible at all times to minimize condensation. If
presence of water is noted in the fuel supply, drain and
refill with clean fuel. Drain and service fuel filters and
strainers frequently and 95).

e. Brakes.

(1) Do not allow the carrier to stand in mud or
water overnight during subzero weather.
Position the unit on wood planks.

To prevent brakes from freezing, they
should not be applied when the vehicle is
parked. Block the wheels to keep the
machine from rolling.

f. Controls and Instruments. Due to congealing
properties of the lubricants in cold weather,
operation of controls may be sluggish when first
used. Do not force levers in an attempt to put
them in operation. Allow the engine to warm up
slowly, this will allow the lubricants to thin.
Precautions When Operating on Snow or Ice.
Take necessary steps to insure a firm footing for
the crane. Extend outriggers and use blocking
under jack pads to obtain firm footing.
23. Operation in Extreme Heat

a. Cooling System.

C.

)

(@)

(1) Make sure the system is clean and
following.
(2) Keep the coolant level in the radiator as

high as possible.

Keep the water pump and its drive well
lubricated (LO 5-3810-227-15).

)
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(4)
()
(6)

Keep the fan belt adjusted properly. Be
sure there is no obstruction of air to the fan.

Keep the radiator fins free of insects,
leaves, dirt, and other obstructions.

Drain the cooling system by opening the
draincocks on the radiator and the engine
block. Flush out system with clean water.
Do not use salt or mineral-water solutions in
system.

If the engine continues to overheat, report
the condition to organizational mainten-
ance.

b. Electrical System.

(1) Inspect the wiring for loose connections or
deteriorated covering.
2)

Never allow batteries to overheat in
service. Guard against this by opening the
battery box and allowing air to circulate
around the batteries.

Add water to batteries to keep level of the
electrolyte one-quarter inch above the
plates.

C. Lubrication. Lubricate the crane and carrier with
the proper lubricant in accordance with Lubrication Order
(LO 5-3810-227-15).

d. Engines.

(1) Use only the lubricants recommended in
the current Lubrication Order (LO 5-3810-
227-15).
Open all sliding panels in the cab to provide
as much ventilation for the engines as
possible. Also keep radiator shutters open.
Keep the engine clean. Accumulation of
dust and oil form an insulation against
cooling air from the fan.
24. Operation in Dusty or Sandy Areas

a. Protection. Keep the unit clean and clear of sand
or dust, as the sand has the tendency to penetrate into the
bearings and bushings. Because of this, the unit must be
kept clean and be lubricated more frequently.

b. Fuel Systems. Keep fuel tank filler caps tight to
prevent sand or dust from entering fuel tank. Service

(7)

)

(2)

©)
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fuel filters and screens frequently to keep them free of
sand and grit.

c. Lubrication. Make sure that all lubrication fittings
are clean and clear of sand or grit before lubricating.
Lubricate in accordance with LO 5-3810-227-15.

d. Revolving Frame Roller Path. Operating under
extreme sandy or dusty conditions will require frequent
inspections of the revolving frame roller path. Never
allow lubricant to collect on the roller path, as it will collect
sand and cause rollers to wear excessively or slide on
roller path.

e. Clutches and Brakes. Inspect clutches and
brakebands frequently and blow out or wipe off
accumulations of sand and dirt. Failure to keep bands
clean will result in worn bands, scored drums and
unsatisfactory operation.

f. Cables. Keep all unused cables in boxes. Clean
operating cables frequently to prevent excessive cable
wear and to insure satisfactory operation.

g. Open Gears and Chains. After operation in dust
or sand, blow loose grit out of machinery or wash lubricant
and foreign matter from gears and chains, and apply new
lubricant. Application of new lubricant is important to
prevent wear and maintain satisfactory operation.

h. Air Cleaners. Service the air cleaners more often
than under normal conditions.

25. Operation Under Rainy or Humid Conditions

a. General. Prevention of rust and deterioration of
electrical insulation in humid or rainy areas require
constant exercise of preventive measures.

b. Lubrication. Inspect gear cases, crankcases, and
lubrication fittings to see that no water has entered the
gearcase or crankcase. If there is water at all in the
gearcase or crankcase, drain and refill in accordance with
LO 5-3810-227-15.

c. Cooling System.
(1) Make sure the system is clean and free
flowing.
(2) Keep the coolant level in the radiator as
high as possible.
AGO 6819A
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(4)
(5)

(6)

Keep the water pump and its drive well
lubricated.

Keep the fan belts adjusted properly.

Be sure there is no obstruction of air to the
fan.

If the engines become overheated from
lack of water, allow them to cool before
adding water. Let the engines run at fast
idle when adding water.

d. Batteries. Keep the batteries fully charged at all
times.

e. Fuel System. Keep the fuel tank filler caps tight
to prevent water from entering the fuel tank and fuel
containers. Service the fuel tanks frequently to prevent
condensation in the tank and lines.

f. Electrical System

(1) Inspect the wiring for loose connections or
deteriorated covering.

(2) Frequent inspection is necessary to find
worn spots in the insulation which, unless
repaired, allow short circuit conditions.

26. Operation in Salt-Water Areas

a. General. Prevention of rust and deterioration of
electrical insulation in salt-water areas requires constant
exercise of preventive measures. Although the wiring on
the crane-shovel and carrier has been specially treated to
resist fungus and rot, frequent inspection is necessary.

b. Protection. Inspect the unit for rust and corrosion.
Rust and corroded conditions at any point on the unit
must be corrected immediately. Remove all rust, and
paint the bare surfaces. Place a light film of lubricant on
polished or machined metal surfaces.

Caution:
Use only clean fresh water when filling
the radiator. Do not use salt or
mineral water solutions In the system,
except in an emergency.

c. Fuel Systems. Keep fuel tank filler caps tight to
prevent any salt water from entering the fuel tank and
containers. Service the fuel filters and screens
frequently.



d. Electrical System. Make sure that all electrical
leads are in good condition and not frayed, and that
insulation is not torn or broken. Repair any broken
insulation as it may lead to a short in the electrical
system.

e. Batteries. Check the batteries to make sure
they are full of water, that all connections are tight, and
that the terminals are greased to prevent any corrosion.

f. Lubrication. Keep parts thoroughly lubricated to
prevent entry of water into bearings and polished metal
surfaces. Keep lifting cables lubricated as specified in
LO 5-3810-227-15.

27. Operation at High Altitude

Operation at high altitude presents operational
problems due to lower atmospheric press sure and wide
temperature ranges. At altitudes above 5,000 feet it is
necessary to adjust carburetors (paras. 86|/and 93). Be
sure the air cleaner is clean and free of obstructions.
Service the air cleaners frequently. Maximum
performance can be maintained by carefully following
the operator's daily preventative maintenance services

(para. 38).
Caution:

Check the units frequently for
overheating of the engines in high-
altitude operation.

Section VI. OPERATION OF AUXILIARY MATERIEL USED IN
CONJUNCTION WITH THE CARRIER AND CRANE

28. General

This section covers the description, operation, and
maintenance of auxiliary equipment supplied for use with
the carrier and crane but not necessary for the basic
functioning of the carrier and crane.

29. Carrier Engine Heater (Winterized Units Only)

a. Description. The carrier engine beater (A,[fig]
is mounted to the front crossmember just in front of
the right front wheel. For cold-weather operation the gas-
fired, liquid heater provides the carrier engine with
sufficient heat to start normal function by heating and
circulating the liquid coolant in the cooling system. The
engine oil pan is also jacketed for heating by the liquid
coolant. An electric pump circulates the coolant during
the heating operation.

b. Heater Operation (B, [fig. 16).

(1) Position control switch to ON-HI position.
Note.
When heater has ignited and is
operating satisfactorily the indicator
lamp will glow.
(2) To stop heater, position the control switch
to OFF position. The indicator lamp will
remain on until heater has purged.

30. Carrier Cab Heater (Winterized Units Only)
a. Description. The carrier cab fresh air heater (C,

[fig. 16) is mounted to the rear of the carrier engine

housing. For cold-weather operation the gas-fired fresh
air heater provides the operator's cab and the battery box
with heat.

b. Operation. Operate the carrier cab personnel
heater in the same manner as the carrier engine heater
(para._29).

31. Crane Engine Heater

a. Description. The crane engine heater (O,[fig. 16)
is mounted under the floor of the revolving superstructure
at the right rear corner below the engine speed reducer.
For cold-weather operation the gas-fired liquid heater
provides the crane engine with sufficient heat to start
normal function by heating and circulating the liquid
coolant in the cooling system. The engine oil pan is also
jacketed for heating by the liquid coolant. An electric
pump circulates the coolant during the heating operation.

b. Heater Operation. Operate the crane engine
heater in the same manner as the carrier heater

29).

32. Crane Cab Heater
a. Description. The crane cab fresh air heater (E,

[fig. 16) is mounted on the right side of the revolving

AGO 6819A



Figure 16. Heaters and controls (winterized unit only).

superstructure at about midpoint and has it's own access
door. For coldweather operation the gas-fired fresh air
heater provides heat for the operator's cab, battery box,
and heat box (under machine deck).

b. Operation. Operate the crane cab heater in the
same manner as the carrier engine heater (para._29).

AGO 6819A
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33. Fire Extinguisher (Dry Chemical Type)

a. Description. The dry chemical type fire
extinguisher is suitable for use on all types of fire and is
effective in areas where ambient temperature is -25° F.
and above. If winterized, (pressurized with nitrogen) the
fire extinguisher may be used in temperatures below -
25° F. The fire extinguisher is a 2 1/2 pound, stored
pressure, lever-operated extinguisher.



LIOUIE HEAT- R
ASSEMBELY (UNDER A
MACHINE DECK)

VBT '¢rana Cab and Components Heater,
R ; MEC 3810-227-1516(2).

Continued.

b. Operation. Remove the fire extinguisher from than 4 1/2 pounds, or if pressure is below 125 pounds.
its location, lift the handle, press lever, and direct the Refer to SB 5-111. The dry chemical fire extinguishers
power at the base of the flame using a side-to-side will be serviced at installation level through Repair and

Utilities facilities, with the filling agent supplied by local

sweeping motion.
procurement through Troop Supply Channels.

c. Maintenance. Weigh the fire extinguisher every
6 months and replace the extinguisher if weight is less

AGO 6819A
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CHAPTER 3

OPERATOR AND CREW MAINTENANCE INSTRUCTIONS

Section I. SPECIAL TOOLS AND LUBRICANTS

34. Tools and Equipment

No special tools or equipment is needed by the operator
for the maintenance of this crane.

35. General Lubrication Information

This section contains the lubrication order and
lubrication instructions [fig. 17).

36. Detailed Lubrication Information

a. Care of Lubricants. When storing or handling
lubricants, make certain the containers are clean and
securely covered to prevent dirt, dust, or foreign matter
from entering. Be sure the lubricant is clean before
using it.

b. Cleaning. Clean all surfaces surrounding the
point to be lubricated before applying the lubricant. Use
a clean cloth dampened in an approved cleaning solvent
to clean the surface before lubricating. Remove all
excess lubricant after lubricating.

c. Points of Application. The points of application
can be located by referring to the Lubrication Order
and to the detailed illustrations of the lubrication
points. Follow the instructions and apply the lubricant
prescribed.

Caution:
Overlubrication may cause
equipment failure or damage to
working parts.

d. Lubrication Instruct for Unusual Conditions. The
intervals will be more frequent when operating the crane
during extremely high temperatures, in dust or sand, or
under any conditions which tends to destroy the
protective quality of the lubricant.

e. OES Oil. The crankcase oil level must be
checked frequently as oil consumption may increase.
This oil may require changing more frequently than
usual because contamination by dilution and sludge
formation will increase under cold-weather conditions.

f. Carrier Engine Oil Filter Service. Service the
carrier oil filter as instructed in[figure 18l

g. Crane Engine Oil Filter Service. Service the
crane engine oil filter as instructed in[figure 18]

h. Carrier Engine Crankcase Breather Service.
Service the carrier engine crankcase breather as
instructed in[figure 19|

i. Carrier Engine Air Cleaner Service. Service the
carrier engine air cleaner as instructed ir figure 20l

j- Crane Engine Crankcase Breather Service.
Service the crane engine crankcase breather as
instructed in[figure 191

k. Crane Engine Air Cleaner Service. Service the
crane engine air cleaner as instructed irl figure 20|

. Carrier Engine Air Compressor Breather

Service.  Service the air compressor breather as
instructed in[figure 211
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“Z 1053810-227-15-

CRANE-SHOVEL, BASIC UNIT, TAUCK MOUNTED: 20 Tow, 3/

CU YO; QASOLINE EMGINE, & X 6 (AMERICAN WOIST &
OERRILK MDOELS W-2360 (WINTER{IZED) & 2360

(MON-MINTER)ZED) W/CONTINENTAL ENGINE
MODELS sS 789 (CARRIER) BSUIS (CRAME)

Referenca: LD 5-3010-227-15-2, -3, snd -4 C€9100-5L

intarvals sre based on normal hours of operstions, Cloen parts with SOLVENT, dry=cleaning, or with
Reduce to compensste for abnormal aperstions end OlIL, fuel, Dlesel. Dry befors lubricating,
severs conditions, During Inactive parlody suf-
ficlont lubrication must ba performed for sdequate
preservation,

Lubricats points Indicated by dotted arrow sheftr
Clean fittings bafors lubricating. on both sldes of aquipment,

Relubricate after weshing or fording.

A dotted circle [ndicates » drain dbalow, Orein gearcases whan hot. Fl1) and check fovel.

LUBRICANT @ INTERVAL INTERVAL @ LUBR | CANT

Mydrautic Stearing .
. ront Axle differentisl
Systam Dreé !i Fill and Love! Plug

(oroln and refill.
{Remove hose to drala. Chock level.)
$oo key.)

Stearing Gesr
Univarsal Jelats Frent Anle Bl fferentis)

(Upper ond lewer.) L= Sraln Py

Maln Transmission
oraln P!
(Drein and refiN),
Secondary Transelsslion
FIIl snd Level P!
(Ses hoy.
(Chack lavel.)
Transfer Cose Fil)
Plug {Ses key.)
Tronsfoar Case Level
Cop (Chock lovel.)
(malntain 1 In, from
top of leve! epening.)
Shack Adjuster
(Remove plug, Install
fitting, lwbricats,
and Install plug.)

Oroks Camshaft
Torque Rods
Brake Camshaft

Slack Adjuster
{kemove plug, Instatl
fitting, lubricate,
ond Instelt plug.)

Pintte

250

:so""l

’
’

10~
250
250~~~
250~ _

-

(draln -3 refill,)

%ain Tronmission
Fill and Lovel Plug
Chock lovel,)
309 kay.)

Secondery Trenmmission
Oreln Pl
(proln and refilil,)

Transfer Cose Oralm
Pleg
(braln snd refil1,)

™
{oreln and refill,)

Resr Anla Olfferential
FI1) ond Level Pluy
Chach level,)

See key.)

Resr Axle Oifferential
brain Plug

(brela emd refill.)

Rear Axle Bl {feramtial
FI1l and Lovel Plug
(Chock lovel.)

(See key.)

MEC 3810-227-1517(0)

Figure 17. Lubrication order.
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LUBAICANT @ INTERVAL
Accalerator Bushing GAA 250
Ing Seer Wows
Steer "(Su note L.’
Dreg Link 250
Clutch Shafy End 250

Saaring and Neln ,’
Support Bushing ¢

/
Sraks Camsheft 250/

3

’
’

/
Steering Knuchle 13507

Joint
breg Link 250

Prepaiier Shaft
Unlversal Jolnts

Trensfer Control Shafe

Propeller Shaft 11ip 250

Yoka
Propel (er Shaft 250
Universal Jolats

tquatizer Sem tnd
Sushing

150~

ANTEAVAL @ LUBRICANT
0

- - 25 GAA

“A

Spring Do)t

Slock Adjuster

L]
fitelng, 1ubricate,
ond Install plug.)

- 250
” s

Frant Whee! Besrings
(ses mete ).)

Tie hed

toring Soit

Spring Shachle

Front Axle Contrel
Cobie

Propeiler Sheft Siip

Yoha
Prapellor Shaft
Universal Jelnts

Prepeller sheft 31ip
Yeks

Sutrigger Serem

faar Whea! Bearings
(See wote ).)

Prepellor Shaft
Wiverssl Jeings

Propeiler Shaft Slip 150

Yoks

£ ¢F E E £ BEF OEE OS°S

/
Equellzsr Bean (nd 150

Sushing

0L

Resr Yhea) Bedrings.
(Sen mote ).)

E £ ¢ PE: OE ZEEEEE S

Sutrigper $crew

4]

150

30 Intervalsy

given are

12 ot &
2 1/2 q¢

in Nours
of norasl
wperstion,
%

@- uust: Automotive snd Artlllery

Ail Tewperatures

NOTES:

|, FOR OPERATION OF EQUIPMENT (X PROTRACTED COLD
TOWPERMTURES MLOV -109F. Rewove lubricants pre-
3crived In the key for temperaturss sbove -10°F.
Clean ports with SOLVENT, dry—cleaning. Relubri-
cote with lubricants spacified In the key for tem-
perstures beiew -10%,

2. OIL CAN POINTS, Every 50 hours lubricats
cluteh podal 1inkage, tramsmission shift 11nhage,
400 Vatchas and hinger, plas an¢ clevises, and all
snposed ddjusting threads with O,

3. WNECL BLARINGS. Cvery 1000 hours remove wheals,
closn and Ingpect all parts, reploce demaged or
worn parts, repsck besrings, snd reassemble,

b, STEER)NE GUIAN MOUIING. Serviced by 3ré echeion
ot timm of reduidd, Repsck with GAA frosse,

Capy of this Lubrication Order wil) remsin with the
squipment st #2)) times; lnstructions centelned
hereln are sandatory,

OV OROER OF TME SECAETARY OF THE ANNY:

CARLE 8, wmeCLER,
General, Unlted Stetes Army,
Chief of Steff,

OFFICIAL:
J. €, LNERT,
W jor Gemeral, United States Army,
The Ad)jutant General,

MEC 3810-227-15/17 (2)

|Figure 174{Continued.
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LUBRICATION
DRDER

105-3810-221-15-2

CRANE-SMOVEL, BASIC UMIT, TRUCK MOUNTED:

20 ToM, V&

CV YO; GASOLINE ENGINE, 6 X 6 (ANERICAN MOIST &

SERRICK MODELS W-2)60 (WINTERIZED) & 2360

(MON-WINTERIZED) W/CONTINENTAL ENG{NE

MODELS $S7W3 (CARRIER) BSkIS (CRANE)

Reference: LO 5-3810-227-15~1, -3, end - (C9)00-SL

tntervals are based on normal hours of operations.
Keduce to compensate for sbnormal operations and
severs conditions, During Inactive perlody, sul-
ficient lubrication must be performed for adequate
preservation.

Clean fittings bafors lubricating.
Retubricata after weshing or fording.

A dotted circle Indlcates o drein balow.

LUBRICANT @ INTERWAL

Clutch Mastar
Cylinder fil) and
Leve)

(Sae hey.)
(Chack tevel, fIt} to
174 lnch from top.)

Molst Contrel Levers

Wil Gear
{Lubricate thry
opening in deck,)
(3se note 3.)

Master Clutch Lever

Soom Molst Lever
Morlzontel Revers!
Shaf1 Sprag Clutch Love

Plug (Check loval.)
Horlzontel Revers!
Shafe'Sprag Clutch FUI|

Plug (Ses hey.)
Worlzonte) Neversing
Shaft spraq Cluted dral

Pluelbrain and roﬂll.r

Boom Wolst Chaln
(Clean an¢ cost.)

Boom Holst Ballcrenk

Haster Clutch
Bollcramk

PACHINERY DECK

Claan parts with SOLVENT, dry-clesning, or with
OIL, fuel, Dlesel. Dry bafore lubriceting.

Lubricate points Indlicated by dotted arrow shafts
on both sides of equipment.

Draln gesrcasa when hot. FPlii and check level.

INTERVAL @ LUSRICANT

Cheln
(Clean and ssat.)

Amlllary Shoft
Sesrings

Counter Shaft Bearings

Powar Transfer Chaln-
case brain Plug
(0caln and refll),)

Fowsr Transfer Chaln-
coss Sight Class
{Comck level.)

Pome Transfer Cheln-
cass Fil) ond Breather
(See kav.) (Clesn and
o)l bresther.)

Soom Meist Shifting
Collar

aposed Gear:
Ses nota ).

MEC 3810-227-15/17 (3)

[Figure 17{Continued.
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LWERICANT @ INTEAVAL

vertica) Shaft
Sushing

verticsl Swing Shaft
Upper Bushing

Yerticel Swing Shaft
Lower Bushing

Throttle
Push-Pull Cable

Soom Molst Lock
Push-Pull Coble
(Each and of cable }
- Horlaenta] Reversing
Shafe Booring

Seom Holat Jow
Cluteh

boom MWelst Bearings

InteavaL @ LusaicanT

Moist Drum Brake
Shaft Bushings

Molst Orum Shaft
Besrings

Morizontal Reversing
shaft Shifting Collars

Werizental Reversing
shaft Basrings

Soon Hoist Geer
Besrings

Horizontal Reversing
Shaft Beve! Geor
Searings

MACHINERY DECK

KO-

INTERVALS

—— e

V16 et

intervels
iven are
" hours
of noreel

All Tenperstures aperstion,

NOTES:

1. FOR OPERATION OF :zmm N PROTRACTES COLD
TENPERATURES MELOW -10% . Remove lubricants pre-
scribed in tha kay for tempersturss asbove -iO%,
Cloan parts with SOLVENT, dry~cleaning. Aalubri-
cate with lvbricents wpesified In the key for tem=
peratures below «109F,

2. OIL CAN POINTS, Rvery 50 hours lwhricate
countarwaight lowaring roller, contrel linkages,
pins and clevises, and all emposed ad)wsting
thresads with Of.

3. 01POSEO'CUARY, Every 10 hours coet sapesed geers
and pinions with CW-1! In sufficlent snount te
koes dright meta! from showlng.

Capy of this Lubrisation Order will remeln with the
oquipment ot ail tlmes; Instructions senteined
hsreln sre msndatery,

BY OADER OF THE SCCRCTARY OF THE AMNY:

EARLE &, WMEELER,
Sareral, United Stotes Army,
Chlef of Staff,

OFFICIALL

4. €. LAY,
Ma)or Ganeral, United States Army,
T™he Adjutant Saners!.

MEC 3810-227-15/17 (3)

| Figure 174Continued.
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~= o 109-3810-227-15-3

CRANE-SHOVEL, BASIC UMIT, TRUCK MOUNTED: 20 TOM, 3/&

CU YO; GASOLINE ENGINE, 6 X & (AMERICAN HOIST &

DERRICK MODELS W-2360 (WINTERIZED) & 2360
(NON-V/{NTER| ZED) W/CONTIMENTAL ENGINE

MODELS SS74¥) (CARRIER) B5k15 (CRANE)

Reference: LO 5-3810-227-15-1, -2, and -4 C9100-SL

intervals are bassd on normal hours of oparstions, Tlean ports with SOLVENT, dry-claaning, or with
Reduce to campensate for sbnormal opsrations snd OIL, fusl, Dlesel. Dry befors lubricating.
severe conditions. During Insctive pariods, suf-

ficient lubrication must be performed for sdequats

preservation,

Claan fittings bafore lubricating.
Lubricate points Indicated by dotted arrow shafts
Relubricate aftar washing or fording, on both sldes of equipment.

LUBA|CANT @ INTERVAL INTERVAL @ LUBK | CANT

Control Levers and

Orake Pedal Bushings Front Load Roller

Bushings

(See Note 4)

Holst Drum Brehse
Shaft Bushings

Resr Load Roller

Sushings

Boom Molst Comtrol (See Note &)
Sellcronk

Swing Control

= Bollcrenk Yertical Raveriing

Shaft Bearing

CONTROLS AMD ROLLERS

MEC 3810-227-15/17 (5)
[Figure 17{Continued.
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LBRICANY @ INTLAVALS

Gulde Roller Bushings ot 10
(01! can paint.)

Saon Peint Shosves
(3 fltcings.)

Soom Foot Bushings GAA

“KIY-

tnteavacs @ LUBRICANT

Vertical Crostover
Shesve Bushings

(2 fittings ooch
side.)

210 W
/

Morlzonta: Crossover
Sheave BSushing

Coblos
(see note 3.)

Sridie Snesve Bushines

bridis Anchor Bearined
Yertics} Santry
Shasve Sushings

(3 fittings.)

EXPECTED TENPERATURES

| —RE-01L. Easlan. Sateck Autx
Qi1 Con Pointy

Mhove 2107 |oN0CF 10 =10PF| (OF ;n o45°F
of 30 ot 10
or

or [ 3) Intervels:
glven are

3o 1n hours

of norms!

All Temperatures aperstion,

L_GAA-SASASE. Autematine and Actil
NOTES:

1. FOR OPERATION OF TQUIPRINT I PROTRACTED COLD
TEMPERATURES SELOW -109F. Removs Iurlunnogu-
scribed In the hey for temperstures shove -I0°F.
Cleosn parts with SOLVENTY, dry-cleaning. Relubri-
cate with lubricants specified in the key for tes-
perstures below -10°F,

2. OIL CAN POINTS, Uvery $0 hours fubricate con-
tro} linkeges, pins and clevises, and all euposed
adjusting threads with OF.

3. CABLES. Every 50 hours clesn end coat o)l

Jablos with CW-11 ancapt thote caming (n comstame
contact with dirt or sacaveted meterials,

4 Loed Roilers use M erfox 72 Graase only

Capy of this Lubrication Order will remsia with the
equipment st all times; instructions contalned
hereln sre mandatory.

BY OROER OF TNE SECAETARY OF TME ARNY:

EANLE G, WHECELER,
Conaral, Unitad States Arwy,
Chief of Steff,

OFFICIAL:
4. C. LAMBERY,
Major Seneral, Unlited States Amy,
The Adjutent Generas!l.

MEC 3810-227-15/17 (6)

| Figure 174Continued.
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"= 105-3810-227-154

CRANE-SHOVEL, BASIC UMIT, TRUCK WOUNTED: 20 TON, )/k

CU YO; QASOLINE ENGINE, 6 X 6 (AMERICAN NOIST &
DERRICK MOOELS W-2360 (WINTERIZED) & 2360
(MON-VINTER|IED) W/CONTINENTAL ENQINE

MODELS 33749 (CARRIER) 03415 (CRAME)

Reference: LO 5-3810-237-15-1, -2, and =) £9190-21

Intervals are based on normal hours of operstions,
Reduce to compensate for abnormal operetions and
severs conditions. Ouring inactive parlods, suf-
fictent lvbrication sust be performed for adequate
presarvation.

Clesn parts with SOLVENT, dry-ciesaning, or with
(L, fusl, Dlssel. Ory before lubricating.

Lubricate points Indiceted by dotted arrow shafts

Clean fittings before lubricating, on both sldes of equipment.

Relubricate sfter washing or fording.

A dotted clrcle Indicates s drain below.

LUBRICANT @ INTERVAL

Hydraulic Stearing
System FI1| and
Lavel Bage

(Chach lavel,
{See key.

{tes nots §,

Generator
(Seslnd bearings, ne
lubrication required,)

‘Cronkease Breathar
{(Remove, clean, re-
ol), end Install,)

Sovernor Drive

Oistributor
(Aoply lubricent to
camwick sparingly.)

Olstributor Reservolr
Fi)l and Leve! Plug
{Chack leva) and

fl)) to plug osening.)
0ll Filters

(5ee note ).)

Alr Claaner

(See key.) (Refil) ol)

reservole to level

mark; svery 50 hours
o |

Cluteh Throwowt
baarin
{Sparingly.

%0

Oraln crankcases when hot,

Fill and check lavel,

INTERVAL @ LUSAICANT

A

Weter Pump Bearing
(sparingly.)

Tr lon Brachet

Campresser Inteks
Elament
(Dissssemble, cloan,
re-oll, and re-
assamble,)

Crankcese 011 ) |ler
(Ses key.)

Cre vacoase 01) Leve)

o od
(Chock Yovel.)

Crankcase 011 Drain
Plug
{prain ond refill,)

Starting Motor
(Ramove plugs to
lubricate.)

(300 note &,)

Clutch Relsase Sheft

(Sparingly.)

MEC 3810-227-15/17 ()

[Figure 174Continued.
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LUBRICANTS @ |NTERVALS
Gengrator

menvaLs @ LUSA ICANTS
M Vater Pmp Bearing

{Sesled bearings, no

(Sparingly.)

Vubrication required.)

Alr Compressor Fiil
Level

(toa key.) (Check
level.}) (Winterized
wnits only.}

Alr Campresser

Bresther

(Remove, clean, re-
ol), and Tnatall,
Interized waits only.

Alr Compressor Breln
{(Oraln and reffil,
interized wits only,

Crankcase Breathar
{Rewove, clean, re-
oll, and install.)

Crankcass Dll’rll'lu:T
Crankcase 0" LJ‘

Gag
{Check lonl.‘
Sterting Motor
{Remove plups to
lubricate,)

(Sea note &,)

Ol Filters
{See note 3.)

-m-

Oistribtor ——————
(Apply Vubricent to
cameick sparingly.)

Throttle Push-Pull
Cable
Sovernor Brive

bistridutor Raservelr
Fill snd Level Plug
(Chock Yoval and fII1
to plug opening.)

Crankcase 01) Orain
Plug
(braln end refill.)

Alr Cleaner

(See Wey.) (Reflll

ail reservolr to

leval mark; every 50
Isassemb|

ol], and reassamble.)

Cluteh Thromout
Searing (Searingly.)

€lutch Throwout Shaft
Cluteh -Shaft Bearing

LUBR I CANTS

EXPECTED TEMPERATURES INTERVALS

____Carrier Engine Crankcase
_Corrier Engine Alr Clyener
Ceans Engline Crankcase

nts

Intervals
glven are
in hours
of normat
Mo operation,

| OMA-MYOAAULIC FLULD, Patrolews
o tydraulic Steering Svptee

1 M2 at

All Tesperstures

NOTES:

V. FOR OPORATION OF (PWMENT (N PROTRACTED COLO
TENPERATIRES BELOW -10°F, Remove lubricants pre-
scribed In the hey for temparstures above -100F,
Clean parts with SOLVENT, dry-cleaning. Relubri-
cate with tubricants specified in the key for tem-
perstures belaw -10°F,

1. OIL CAN POINTS, Every 50 hours lubricate
throttie and govermor linkege, pins end clevises,
and all enposed sdjusting thresds with O€,

). OfL FILTERS, Every 100 hours remove f|)ter
alenents, cloen housings, Install new elements,
111 crenkcesa, operate engline for 5 minutes,
thoch for leaks, check cremkcase ol level, end
Sring to ful) merk,

&, STRATING MOTOR. Every 500 hours remove sterter
te lubricate drive end bearing.

§. MYORAULIC STEERING SYSTEM, Every 250 howurs
ramove and clesn breather snd fiiter slement In
tonk, Every 500 hours remove tank, clesn, Install
tonk, and fl1] to level merk with OMA,

Copy of this Lubrication Order will remaln with the
oquipment st all times; Instructions contsined
herein are mandstory,

BY ORDER OF THE SECRETARY OF THE ARNMY:

AR WHEELER
Mrll.La!hcd tates Army,
Chief of staff,

OFFICIAL:
Jo €. LANERT,
Major General, Unlted States Arwy,
The Adjutent General,

MEC 3810-227-15/17

[Figure 174Continued.
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" béF 5 TRAMSFER CASE FILL PLUG
E. 15 MIH Tamﬂm FILL Mp !

PLUG : '
REF. 16. SECONDARY TRANSMISSION DRAIN
PLUG

LEF. 2. PROPELLER SHAFT UNIVERSAL

REF. .31. PROPELLER SHAFT SLIP YOKE
REF. 43. FRONT AXLE CONTROL CABLE
REF. 44 PROPELLER SHAFT SLIP YOKE
REF. 45. PROPELLER SHAFT UNIVERSAL

REF. 1. HYDRAULIC STEERING SYSTEM DRAIN
REF. 2. STEERING GEAR UNIVERSAL JOINTS
‘REF.. 22. STEERING GEAR HOUSING

REF. 6. TRANSFER CASE LEVEL CAP
REF. 17. TRANSFER _g.ﬁSE DRAIN PLUG

, REF. a BRAKE CAMSHAFT .
% MEC 3810-227-15/17 (%) =

[Figure 17{Continued.
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REF. 25. CLUTCH SHAFT END B

REF. 34. EQUALIZER BEAM CENTER SLEEVE

REF.
REF.
REF.
SEF.

“ia

PINTLE

FROUNT WHEEL 3EARINGS
OUTRIGGER SCPEY

REAR YHEEL 2F2OINGS

e

EARING AND
MAIN SUPPORT BUSHING

REF. 30. TRANSFER CONTROL SHAFT

REF. 31. PROPELLER SHAFT SLIP YOKE

REF. 32 PROPELLER SHAFT UNIVERSAL
JOINTS

REF. 45. PROPELLER SHAFT SLIP YOKE

4 il \ 2y ! 2
REF. 35. PROPELLER SHAFT SLIP YOKE
REF. 49. PROPELLER SHAFT UNIVERSAL

JOINTS

-

REF. 50. REAR WHEEL 3EARINGS
REF. 51. OUTRIGGER SCREW-
REF. 92 GUICE 2OLLER BUSHINGS

JEF. 8. AIR CLEANE? .
MEC 3810-227-15/17 ai d

|Figure 174Continued.
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 REF. 53 HOIST CONTROL LEVERS A=
| REF. 54 BULL GEAR :
" REF. 71. VERTICAL SHAFT BUSHING

REF. 72. VERTICAL SWING SHAFT UPPER BUSH-

ING .
. REF. T3 ;{iEGRTlCAL SWING SHAFT LOWER BUSH-

FT SPRAG CLUTCH LEVEL PLUG
; m&TAL REVERSING SHAFT
AG CLUTCH FILL PLUG
Oﬂl?bNTALR VERSING SHAFT .

'RAG CLUTCH DRAIN PLUG REF. 60. BOOM HOIST CHAIN .
DTTLE PUSH-PULL CABLE REF. 61. BOOM HOIST BELLCRANK
 HOIST LOCK PUSH-PULL CABLE REF. 62. MASTER CLUTCH BELLCRANK
ONTAL REVERSING SHAFT REF. 77. BOOM HOIST JAW CLUTCH
REF. 8]. HORIZONTAL REVERSING SHAFT
SHIFTING COLLARS -

REF. 65 COUNTER SHAFT BEARINGS
REF. 69. BOOM HOIST SHIFTING COLLAR

" i
REF. 63 CHAIN -

REF. 64. AUXILIARY SHAFT BEARINGS REF. 70. EXPOSED GEARS
REF. 79. HOIST DRUM BRAKE SHAFT BUSHINGS REF. 78. BOOM HOIST BEARINGS
REF. 80. HOIST DRUM SHAFT BEARINGS REF. 83. BOOM HOIST GEAR BEARINGS

REF. 84 HORIZONTAL REVERSING SHAFT
- BEVEL GEAR BEARINGS
BEF. 9). VERTICAL REVERSING SHAFT BEAR-

et MEC 3810-227-15/17 @

[Figure 17{Continued.
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REF. 66. POWER TRANSFER CHAINCASE DRAIN
PLUG "

REF. 67. POWER TRANSFER CHAINCASE SIGHT [N

GLASS (87 ;

REF. 68. POWER TRANSFER CHAINCASE FILL CONTROL LEVERS AND BRAKE PEDAL
AND BREATHER O IGINGS :

v"" . REF. 86. HOIST DRUM SRAKE SHAFT BUSHINGS

REF. 87. BOOM HOIST CONTROL BELLCRANK

REF. 88. SWING CONTROL BELLCRANK

REF. 94. BOOM FOOT BUSHINGS

REF. 95 YERTICAL CROSSOVER SHEAVE
BUSHINGS

REF. 96, HORIZONTAL CROSSOVER SHEAVE
BUSHING 7

REF. 97. CABLES : ;
© MEC 3810-227-15/17 @3

[Figure 174{Continued.
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Tk ' . ) ji 1‘ ] ¥/ T 4 £ -l
REF. 98. BRIDLE SHEAVE BUSHINGS REF. 101. HYDRAULIC STEERING SYSTEM FILL
REF. 99. '3RIDLE ANCHOR BEARINGS AND LEVEL GAGE
REF. 100. VERTICAL GANTRY SHFAVE BUSH-
INGS

DEF, 103. CRANKCASE BEREATHER
REF. 113. CRAMKCASE OIL FILLER CAP REF. 107. OIL FILTERS

REF, 105 DISTRlB.U.TDF.‘ REF. 109. CLUTCH THROWOUT E.[—lA_F{ING

REF. 106. DISTRIZUTOR RESERVOIR FILL AND REF. 117. CLUTCH RELEASE SHAFT
LEVEL PLUG . ; _ ;

PEF. 110, MATER PUMP BEARING ' REF. 111. TRUNNION BRACKET
AR MEC 3810-227-15/17 @

[Figure 174Continued.
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NOTE: ADD OIL AFTER
SERYICE. REFER TO
LUBRICATION ORDER.

LOCSEN RETAINING SCREW,

REMOVE COVER
AND GASKET.

FILTER BODY:
CLEAM FILTER B0DY
WITH CLEAN CLOTH.

REMOVE FILTER
ELEMEN

MOTEi SERVICE THE REMAINING
FILTER IN A SIMILAR
MANNER,
MEC 3810-227-15/18

Figure 18. Engine oil filter service.

T.
REPLACE ELEMENT.

UNFASTEN.CLIPS
AND REMOYE BREATHER

INSPECT BREATHER
AND CUP FOR CRACKS,
HOL ES, OR OTHER
DAMAGE.

€: ADD OIL TO CUP
W AFTER SERVICE.
REFER TO
LUBRICATION ORDER,

MEC 3810-227-15/19
Figure 19. Engine crankcase breather service.

[Figure 17iContinued.
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AIR CLEANER BODY

MOUNTING
BRACKETS

LOOSEN CLAMP
ASSEMBLY

REMOVYE INNER CUP

REMOVYE OIL CUP

CLEAN OIL CUP WITH
SUITABLE CLEANING SOLVENT
AND FILL TO OIL LEVEL
MARK. REFER TO LUBRICA-
TION ORDER.

MEC 3810-227-15/20
Figure 20. Engine air cleaner service.

REMOYE SCREW (1.
REMOVE SCREW (2).
REMOVE LOCKWASHER m

REMOYE COVER.

REMOYE BAFFLE.

NOTE: CLEAN ELEMENT AND COVER
IN AN APPROYED CLEANING
SOLVENT, DRY THOROQUGHLY,
SATURATE ELEMENT IN
CLEAN ENGINE OIL AND
SQUEEZE DRY.

MEC 3810-227-15/21

Figure 21. Carrier engine air compressor
breather service.

Section Il. PREVENTIVE MAINTENANCE SERVICES

37. General

To insure that the Model 2360 Cran-shovel is ready
for operation at all times, it must be inspected
systematically, so that defects may be discovered and
corrected before they result in serious damage or
failure. The necessary Preventative Maintenance
Services to be performed are listed and described in
[paragraphs 38]and[39] The item numbers indicate the
sequence of minimum inspection requirements. Defects
discovered during operation of the unit shall be noted for
future correction, to be made as soon as operation has

ceased. Stop operation immediately if a deficiency is
noticed during operation which would damage the
equipment if operation were continued. All deficiencies
and shortcomings will be recorded together with the
corrective action taken on DA Form 2404 at the earliest
possible opportunity.

38. Daily Preventative Maintenance Services
This paragraph contains as illustrated tabulated

listing of preventative maintenance services which must
be performed by the opera-

AGO 6819A 58



PREVENTIVE MAINTENANCE SERVICES

DAILY

TRUCK MOUNTED AMERICAN HOIST & DERRICK CO. CRANE-SHOVEL
MODELS 2360 AND W2360

ENGIMNE, CARRIER, CONTINENTAL

[ENGINE

3 C==

13) (2

CARRIER
MEC 3810-227-15/22 )

Figure 22. Daily preventive maintenance services.
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@,

MACHINE DECK

MEC 3810-227-15/22 )
[Figure 22{Continued.
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tor. The item numbers are listed consecutively and to[figure 22] for the Daily Preventative Maintenance
indicate the sequence of minimum requirements. Refer Services.
Item Lubricate in Accordance with Current Lubrication Order Paragraph reference
1 Radiator. Proper coolant level is % inch above baffle.
2 Belts. Proper adjustment in a deflection of ¥ inch midway between pulleys. [104[145
(Weekly)
3 Oil Level Gage. Add oil as indicated by level gage. Reference current lubrication
order.
4 Lights. Inspect all lights for loose cables, mountings, cracked lens, and proper [1108128]
operation. Replace defective lamps or bulbs.
5 Batteries. Tighten loose cables and mountings. Remove corrosion. Inspect for ]
cracks and leaks. Fill to 3/8 inch above the plates. Clean vent hole in filler cap
before installing. In freezing weather run engine a minimum of 1 hour after
adding water. (Weekly)
6 Winterization Equipment. Inspect for damage, loose mounting and proper 2624272
operation.
7 Tires. Inspect all tires and check tire inflation. Normal tire pressure is 75 psi.
8 Fuel Filter. Tighten if leaking. (Clean weekly) [88]
9 Fuel Tank. Add fuel as required. Clean filler strainer if necessary.
10 Fire Extinguisher. Inspect for broken seal.
11 Controls and Instruments. Inspect for damage and loose mounting. With unit
operating check for proper operation. Normal operatng readings for instru-
ments are as follows;
Battery-generator indiCator .............eeevvviieeeeeeiiinsieenes in green area
Oil PreSSUre gage .......coecuuveeiiiiiieiiieeees eeeeeeeeeeeeeeeeees 50- 60 psi
Oil pressure warning light.................. out with engine running
Coolant temperature gage..........ccccuvveneee 160-180°F.
High temperature warning light out with engine running
Al PreSSUINE JAGE ..vvvvvveieeirieraaaaeaeaaaaaaa ceenneneeeeeeeeeaaeas 80-105 psi
Air pressure warning bUZzer ..........cccccceeeiviiiiciiiin e, Ceases buzzing when
proper air pressure has
been established
LOW-@ir PreSSUre Wig-Wag- ........cceeeeeerrrrreeeeeessenssanannes Raises to "up" position
when proper air
pressure has been
established
12 Transmission Forward and Reverse Speed Ranges. Check all speed ranges notic-
ing if shifts are smooth and without excessive vibration or unusual noise.
13 Clutch. Check for proper operation.
14 Brakes. Check for proper operation.
15 Steering. Check for proper operation, loose mountings or leaks.
16 Windshield Wiper. Inspect windshield wiper, blade and arm for damage, loose 257
mounting and proper operation. Replace a defective blade or arm.
Crane
17 Radiator. Proper coolant level is % inch above baffle.
18 Fuel Filter. Tighten if leaking. (Clean weekly) [95]
19 Engine Clutch. Check for proper operation.
20 Oil Level Gage. Add oil as indicated by level gage. Reference current lubrication
order.
21 Belts. Proper adjustment is a deflection of % inch midway between pulleys.
(Weekly)
22 Auxiliary Shaft Clutch. Check for proper operation. Adjust if necessary.
(Weekly)
23 Winterization Equipment. Inspect for damage, loose mounting and proper
operation.
24 Boom Hoist Shaft Clutch. Check for proper operation. Adjust if necessary. [186l

(Weekly)
Note 1.
Operation. During operation observe for any unusual noise or vibration.
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Item Lubricate in Accordance with Current Lubrication Order Paragraph reference
25 Horizontal Reversing Shaft Clutches. Check for proper operation. Adjust if [187][188
necessary. (Weekly)
26 Boom Hoist Brake. Check for proper operation. Adjust if necessary. (Weekly)
27 Fuel Tank. Add fuel as required. Clean filter strainer if necessary.
28 Batteries. Tighten loose cables and mountings. Remove corrosion. Inspect for ]
cracks and leaks. Fill to 3/8 inch above the plates. Clean vent hole in filler cap
before installing. In freezing weather run engine a minimum of 1 hour after
adding water. (Weekly)
29 Lights. Inspect all lights for loose cables, mountings, and proper operation.
Replace defective lamps or bulbs.
30 Swing Brake. Check for proper operation (weekly). This brake has no adjust- [193
ment. Band must be replaced when defective.
31 Fire Extinguisher. Inspect for broken seal.
32 Controls and Instruments. Inspect for damage and loose mounting. With unit
operating check for proper operation. Normal operating readings for instru-
ments are as follows:
Battery-generator indiCator.............eevviviieeeeeeiiiis s in green area
Oil PreSSUre gage ......ooeoecerveriiiiiieiieeees eeeeeeeeseneeeenes 40-50 psi
Oil pressure warning light...........cccccovinn e, out with engine running
Coolant temperature gage .........oooeeevvevrrniieiieees ceeeeeenn 160-180°F.
High temperature warning light...........cccccccoeieennnn . out with engine running
33 Control Levers and Pedals. Check for proper operation. Check master hydraulic
cylinders and lines for leakage and mounting. (Weekly)
34 Hoist Drum Shaft Clutches. Check for proper operation. Adjust if necessary
(Weekly)
35 Hoisting Cables. Inspect cables for general condition. Replace frayed or damaged 111112
cable.
36 Hoist Drum Shaft Brakes. Check for proper operation. Adjust if necessary.
(Weekly)

39. Quarterly Preventative Maintenance

Services

a. This paragraph contains as illustrated tabulated
listing of preventative maintenance services which must
be performed by Organizational Maintenance personnel
at quarterly intervals. A quarterly interval is equal to 3

Note 1.

Operation. During operation observe for any unusual noise or vibration.

occurs first.

services.

calendar months, or 250 hours of operation, whichever

b. The item numbers are listed consecutively and
indicate the sequence of minimum requirements. Refer
tol figure 23|for the quarterly preventative maintenance

Item Lubricate in Accordance with Current Lubrication Order Paragraph reference
Carrier

1 Radiator. Proper coolant level is ¥ inch above baffle. Replace cracked or frayed
hose. Replace defective radiator. Remove obstructions in the air passages.
Tighten all mounting and leaking connections. Correct cap pressure rating is
6% to 8 Ibs.

2 Belts. Proper adjustment is a deflection of % inch midway between pulleys. [104[145
Replace a worn, frayed or cracked belt.

3 Oil Level Gage. Add oil as indicated by level gage. Reference current lubrication
order.
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PREVENTIVE MAINTENANCE SERVICES

DAILY

TRUCK MOUNTED AMERICAN HOIST & DERRICK CO. CRANE-SHOVEL
MODELS 2360 AND W2360

2 3
O
N\
‘S
Q,
6 5 4
ENGINE, CARRIER, CONTINENTAL
’ ( I
< P
=) ==

I

CARRIER

MEC 3810-227-15/230)

Figure 23. Quarterly preventive maintenance services.
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ENGINE, CRANE, CONTINENTAL

MACHINE DECK

MEC 3810-27-15/23 (@)

| Figure 234{Continued.
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Item Lubricate in Accordance with Current Lubrication Order Paragraph reference
4 Spark Plugs. Replace spark plugs that have cracked insulators and burned
electrodes. Clean and set spark plug gaps for 0.025 inch (standard plug) and
0.036 inch (resistor plug). Torque spark plugs to 36 foot pounds. Replace leads
which are frayed or broken. Clean and tighten lead connections.
5 Ignitor Distributor. Replace pitted or burned points. Proper point gap adjust- [99]
ment is 0.020 inch. (Check adjustment every 500 hours).
6 Generator and Regulator. Check generator output, brushes, and regulator points. [105][106l
Replace worn brushes. Adjust or replace a defective regulator.
7 Lights. Inspect all lights for loose cables, mountings, cracked lens, and proper 123
operation. See that headlights are correctly aimed. Replace defective lamps or
bulbs.
8 Batteries. Tighten loose cables and mountings. Remove corrosion. Fill to 3/8 inch [9l[103
above the plates. Clean vent hole in filler cap before installing. In freezing
weather run engine a minimum of 1 hour after adding water. Repair or replace
a cracked or leaking battery.
9 Winterization Equipment. Inspect for damage, loose mountings, leaks, and proper
operation.
10 Tires. Inspect all tires and check tire inflation. Normal tire pressure is 75 psi.
Replace defective tires.
11 Outriggers. Inspect outriggers and pedestals for cracks, breaks and proper
operation. Repair or replace a damaged and defective pedestal.
12 Pintle Assembly. Inspect pintle assembly for cracks, breaks and proper operation. 1248
Repair or replace defective pintle.
13 Fuel Tank. Add fuel as required. Tighten loose mounting or leaking lines.
Replace leaking fuel tank or defective line. Replace defective cap gasket. Clean
filler strainer and cap vent.
14 Fuel Filter. Tighten if leaking. Clean or replace a dirty filter element.
15 Operator's Cab. Inspect all window-glass and door. Replace cracked or defective
glass or door.
16 Fire Extinguisher. Inspect for broken seal. Inspect for full charge.
17 Controls and Instruments. Replace damaged instruments. Tighten loose mounting.
With unit operating check for proper operation. Normal operating readings
for instruments are as follows:
Battery-generator indiCator .............eeevvviieeeeeeiiiisveennes in green area
Oil PreSSUIe gage ......cooecueveiieieiiiiiieeees eeeeeeeeeeeeeeeees 50-60 psi
Oil pressure warning light............ccccoviine e, out with engine running
Coolant temperature gage.................. 160°-180°F.
High temperature warning light out with engine running [14[107
Al PreSSUINE QAGE ..vvvvvveieeiiieeaaaaaaeaaaaaaa ceeenineeeeeeeeeeaaeas 80-105 psi
Air pressure warning bUZzer...........ccccoeeevvviiiiiiin e, Ceases buzzing when
proper air pressure
has been established
LOW air PresSsure Wig-Wag «.......ceeeeeeeeeeeeeeeeeeseses senennnees Raises to "up" position
when proper air
pressure has been
established.
18 Transmission Forward and Reverse Speed Ranges. Check all speed ranges notic-
ing if shifts are smooth and without excessive vibration or unusual noise.
19 Clutch. Check for proper operation. Adjust if necessary.
20 Brakes. Check for proper operation. Adjust if necessary. Check air system and
components for cracks, damage or loose mounting. Tighten or replace defective
parts.
21 Steering. Check for proper operation, loose mounting or leaks. Tighten leaks and
mounting. Replace defective hydraulic lines.
22 Windshield Wiper. Inspect windshield wiper, blade and arm for damage, loose 257
mounting and proper operation. Replace defective wiper,blade or arm.
Note 1.
Operation. During operation observe for any unusual noise or vibration.
Crane
23 Radiator. Proper coolant level is ¥ inch above baffle. Replace cracked or frayed

hose. Replace defective radiator. Remove obstructions on the air passages.
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Item Lubricate in Accordance with Current Lubrication Order Paragraph reference
Tighten all mounting and leaking connections. Correct cap pressure rating is
6% to 8 Ibs.
24 Spark Plugs. Replace spark plugs that have cracked insulators and burned
electrodes. Clean and set spark plug gaps for 0.025 inch (standard plug) and
0.035 inch (resistor plug). Torque spark plugs to 35 foot pounds. Replace leads
which are frayed or broken. Clean and tighten lead connections.
25 Ignitor Distributor. Replace pitted or burned points. Proper point gap adjust-
ment is 0.020 inch. (Check adjustment every 500 hours).
26 Fuel Filter. Tighten if leaking. Clean or replace dirty or defective element.
27 Clutch. Check for proper operation. Adjust if necessary. [186
28 Oil Level Gage. Add oil as indicated by level gage. Reference current lubrication
order.
29 Generator and Regulator. Check generator output, brushes, and regulator points. 134
Replace worn brushes. Adjust or replace defective regulator.
30 Belts. Proper adjustment is a deflection of 3/4 inch midway between pulleys.
Replace a worn, frayed or cracked belt.
31 Auxiliary Shaft Clutch. Inspect for proper operation. Adjust, repair or replace (190614
a defective clutch.
32 Winterization Equipment. Inspect for damage, loose mountings, leaks and proper 2731286
operation.
33 Drive Chain. Inspect drive chain for wear and proper tension. Adjust chain
tension. Replace a defective drive chain.
34 Boom Hoist Shaft Clutch. Inspect for proper operation. Adjust, repair, or replace 186598
a defective clutch.
35 Horizontal Reversing Shaft Clutches. Inspect for proper operation. Adjust, [187[188[602]
repair, or replace a defective clutch.
36 Boom Hoist Brake. Inspect for proper operation. Adjust, repair or replace a
defective brake.
37 Fuel Tank. Add fuel as required. Tighten loose mounting, or leaking lines. [92[308
Replace leaking fuel tank or defective line. Replace defective cap gasket. Clean
filler strainer and cap vent.
38 Drive Chain. Inspect chain for wear. Replace a defective chain. [598
39 Batteries. Tighten loose cables and mountings. Remove corrosion. Fill to 3/8 inch [8l[130]
above the plates. Clean vent hole in filler cap before installing. In freezing
weather run engine a minimum of 1 hour after adding water. Repair or replace
a cracked or leaking battery.
40 Lights. Inspect all lights for loose cables, mountings, cracked lens, and proper 143
operation. Repair or replace defective lamps or bulbs.
41 Jaw Clutch. Inspect jaw clutch for wear and proper operation. Replace a defec- 202
tive clutch.
42 Swing Brake. Inspect for proper operation. (This brake has no adjustment. [193
Band must be replaced when defective).
43 Fire Extinguisher. Inspect for broken seal. Inspect for full charge.
44 Controls and Instruments. Replace damaged instruments. Tighten loose mountings.
With unit operating, check for proper operation. Normal operating readings
for instruments are as follows:
Battery-generator indiCator............ueeevviiieeeeeeiiiis v in green area
Oil PreSSUre gage....cuvvvveeeeeeeeiieieiiiiit eeeeeeaaaaaeeenn 40, 60, 50 psi
Oil pressure warning light.............ccocveeveeeeveveenveneas out with engine running [15[135
Coolant temperature gage 160° to 180°F.
High temperature warning light.................cccccvnins out with engine running
45 Control Levers and Pedals. Inspect for proper operation. Inspect master cylinders [183[2011[202]
and lines for leakage, mounting and wear. Repair or replace damaged or
defective parts.
46 Hoist Drum Shaft Clutches. Inspect for proper operation. Adjust, repair or [189[590
replace a defective clutch.
47 Operator's Cab. Inspect all window glass and doors. Replace cracked or defective [209][210

doors.
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Item Lubricate in Accordance with Current Lubrication Order Paragraph reference

48 Hoisting Cables. Inspect cables for general condition. Replace worn, frayed or 111112
damaged cables.

49 Load Rollers. Inspect load rollers for wear and proper operation. Adjust if [19d[200
necessary. Correct clearance between load roller and roller path in 0.047 inch.

50 Drive Chain. Inspect chain for wear. Replace a defective chain.

51 Boom Assembly. Inspect boom assembly and cable sheaves for cracks, breaks,
and general condition. Repair or replace defective parts.

52 Hoist Drum Shaft Brakes. Inspect for proper operation. Adjust, repair or replace
defective brakes.

Note 1. Operation. During operation observe for any unusual notes or vibration.
2. Adjustments. Make all necessary adjustments during operational test.

Section Illl. TROUBLESHOOTING

40. General

This section provides information useful in trouble symptom stated is followed by a list of probable
diagnosing and correcting unsatisfactory operation or causes of the trouble. The possible remedy
failure of the crane-shovel and its components. Each recommended is described opposite the probable cause.

41. Engine Lacks Power

Probable cause Possible remedy
Air cleaner choked ... Replace or repair air cleaner[(paras. 84 an@
Fuel pump clogged........ccooveveveeeeieriee e Replace or repair fuel pumpl(paras. 88 and 95).
Airin fuel System ... Tighten all fuel line connections. Replace defective
lines (paras. 85 and 92).
Faulty fuel.........oeeee e Drain and replace fuel.
Defective carburetor.............eeiiiiiiiniiee e, Repair carburetor (paras. 86 and 93].
Burnt or faulty valves ..........cccceeeeveeiieeinn e, Replace or repair valves (paras. 171 and 174).
Defective piSton rfiNgS...........eeeeiiiieiiiineeeaaes e, Replace piston rings (parts. 354 and 434).
Blown head gasket.........c.ccocoeeeiiiiiiccis e, Replace head gaske} (paras. 340 and|[428).
42. Starters Fail to Operate
Probable cause Possible remedy
Poor electrical connection ............cccceevviiiiinnnnnn. .Clean and tighten battery cables and other electrical
connections. Replace if necessany (para. %).
Starter button defective............cccoevieiiiiiiicn e, Replace button[(paras. 107 and 135)|
Faulty batteries .........ccccveeeeeeeieeee e Replace batteries[(para. 9).
Faulty StArer .........cccoveveeierieieees e Replace starter|(paras. 102 and| 129).
Starter brushes worn ..........ccccooviiiiiiin e, Replace brushes|(paras. 102 and_129)
Defective starter ... e Repair starter|(paras. 1024 and 129),
Internal enging S izure-...........cccccevueeeieecreeen e, Replace the enginel(paras. 297 an

43. Engines Fail to Start or Are Hard to Start

Probable cause Possible remedy
Lack of fuel.......occiiii Fill fuel tank
Clogged carburetor SCreen ..........c.ccoceeveveveuennne. Service carburetor screer (paras. 86 and 95)]
Air cleaner clogged .........c.cccceveveieeeeeiee e, Service air cleaner [(para. 36).
Improper valve [earn ..........c..ccceeeevevveeeecveeenn Adjust valves [(paras. 171 and 174).
Batteries too low to turn over engine ................. Charge or replace batteries [para. %).
Defective starter..........oooiiiiiiiiiiii e Replace starter (paras. 102 and 129).
Defective spark plugs ........cccccveeeeeieivieeiiee e Replace spark plugd (paras. 100 and 127)).
Carburetor out of adjustment.............ccccoeeeeeeeeen. Adjust carburetor|(paras. 86 and 93).
Defective distributor points .............c.ccceeeeeneenee. Replace distributor points|(paras. 99 and[125).
Defective carburetor.............ciiiiiiiiiiiei e, Repair carburetof (paras. 300 and 383).
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44. Engines Miss or Vibrate Excessively

Probable cause Possible remedy
Faulty carburetor ... e Replace defective carburetor (paras. 86 and-93).
Governor out of adjustment .............covovevevveeeeeens e Adjust the governor [(paras, 87land[94).
Leaking fuel line...........oooi s Replace defective fuel linel (paras. 8% and 92).
Faulty distributor points ...........ccoeeiiiiiiiiii e, Replace distributor points|(paras. 99 and 125).
Distributor not timed properly ...........ccccoovevveveeveen e Time distributor [para. 99).
Defective spark plugs ........ccecveeeeieeiieeies e Replace spark plugs (paras. 100 anfd 127).
Broken fan ... Replace fan (paras. 146 and 157).
45. Engines Stall Frequently
Probable cause Possible remedy
Idling speed t00 IOW.........ccooiiiiiiiiiiiiii e Adjust idling speed to a minimum of 600 rpm (paras.
n.
Operating water temperature to0 oW ................c......... Replace thermostat|(paras. 150 anf 155).
Governor hUNtING .....couvuieieiii e e Correct governor adjustment] (paras. 87 and 94).
Defective carburetor ...........coccooveeeieecieee e Repair carburetol (paras. 300 anfl 383).
Defective diStribULOr ...........c.ooveveveeeeeeeeee oo Repair distributor (paras. 324 and[3993401)]
Defective VAIVES .........cceovveeeieeieeeeee e Replace or repair valves (paras. 171 and 174).
46. Engines Overheat
Probable cause Possible remedy
LOOSE faN DEIE ..o e Adjust fan belt[(paras. 145 and[157).
Defective thermostat ............cccceviieiiiiiiiiiiis e, Replace thermostat (paras. 150 and 155).
Collapsed hose or loose hose connections................ Check condition of hose. Tighten hose connections.
Replace defective hose|(paras. 148 and153).
Coolant low in radiator............coooiiiiiiiiiiiiii e, Fill radiator with proper coolant.
Insufficient oil in crankcase ...........ccccciiiiiiiiiiic e, Check oil level; fill as necessary (LO 5-3810-227-15).
Water pump and generator drive belt loose or slip.....Adjust belt. Replace worn or damaged belt
and
Faulty water pUMP..........ocoeeiiieiieeeiee et e Replace water pump[(paras. 149 and 158).
Thermostat defective ... e, Replace defective thermostat (paras. 150 and 155).
HOSE 1EAKS ..ottt ettt Tighten clamps. Replace defective hose
and[153).
Loose or open drain plugs .......ccooovvviiiiiiiiiiiiies e, Inspect and tighten. Replace defective drain plug.
Fan belt 100Se ... Tighten fan belt.
Defective radiator .............cc.covveeeeieeiis e, Replace radiatot (paras. 328 and 407).
Defective water PUMP ......uveeeeiiiiaeeeeeeeeeeeeee i Repair water pump|(paras. 332 and 411).
47. Excessive Black Smoke From Exhaust
Probable cause Possible remedy
Faulty CarbUretor ...........c.oeeeeeeeeeee e Replace carburetof (paras. 86 an{ 93),
Air cleaner clogged ... e Clean, air cleaner. Replace a faulty air cleaner (paras.
[84 and 91).
Excessive oil in crankcase ...........coooevviiiiiiiiiiinnn e, Drain oil and fill crankcase (LO 5-3810-227-15).

48. Engine Temperature Fails to Rise

Probable cause Possible remedy
Thermostat defective ........cccccoveeeiiiiciies e Replace defective thermostat (paras. 150 and_155).
Defective temperature gage ........cccoeevvvveiiiiineneees e Replace temperature gage (paras. 107 and 135).
49. Engine Starts but Will Not Run

Probable cause Possible remedy
LOW COMPIESSION ....coiiiiiiiiiiiiiiiiiiieee s eeee e e e eeeeeeeiaaees Adjust valve clearance(paras. 171 and 174).
Defective carburetor .............eeeeiiiiiiiieieiis i, Replace carburetorl (paras. 86 and 93).
Airintake clogged ... Remove obstructions|(paras. 84 and 91).
Defective fuel pUMP .....oooiieiiiie e e Replace fuel pumg_(paras. 88 and 95)|
Defective distributor points............ccooiiiiiiiiinnn e, Replace distributor points|(paras. 99 anf 125
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50. Engine Oil Pressure Low

Probable cause
Defective Ol pUMP ..o e,
51. Engine Knocks and Other Noises

Probable cause
Defective crankshaft main bearings
Defective connecting rod bearings
Loose pistons or wrist pins
Broken piston rings.
Broken valve springs
Defective camshaft bearings
Worn timing gears
Loose engine mounting bolts.

52. Engine Oil Consumption High
Probable cause
Worn, broken, or stuck piston rings
Worn pistons
Worn valve guides

53. Engine Clutch Noisy
Probable cause
Defective clutch shaft bearing
Broken lever pins or levers
Broken collar or yoke

54. Engine Clutch Drags

Probable cause
Warped clutch plates
Worn or broken levers or pins

Possible remedy
Replace or repair oil pump|(paras. 351 and 431).

Possible remedy
Replace bearings l(para and 463} .
Replace bearingk (paras. 35| and [435}1437).

Replace pins|(paras. 355357 and [435/437)
Replace rings (paras. 358{357] and[435//437).

Replace springs|(paras. 343845 and 125).
Replace bearings|(paras. 371373 and 461).

Replace gears [paras. 367(%9 an

Tighten or replace mounting bolts

d455H457).
(para. 363).
Possible remedy

Replace rings|[(paras. 355857 and 435437).
Replace pistons[(paras. 3551357 and [4351437).
Replace guides [(paras. 343845 and |

Possible remedy
Replace bearings|(paras. 335{338|and |439}441)\
Replace levers or pins 338land[439-441
Replace collar or yoke [paras. 336}338]and 4391441),

Possible remed

Replace clutch plates|(pares. 336/338] and 4391441}l
Replace levers and pin[(paras. 334 and[439

E

55. Engine Clutches Slip or Will Not Engage Properly

Probable cause
Incorrect clutch adjustment
Control linkage loose or out of adjustment
Clutch pedal and cross-shaft defective

56. Fuel Consumption Excessive
Probable cause

Fuel tanks and lines leak or are defective...................

Carburetor faulty or out of adjustment

Faulty fuel pumps

57. Lights Fail

Probable cause
Defective or burned out lamps
Short In wiring
Defective switch
Loose wiring connections

58. Lights Dim

Probable cause
Lenses dirty or tarnished
Loose wiring

Possible remedy

Adjust clutches|paras. 178and [185).
Tighten or adjust linkage (paras. 178 and[185)

Replace a damaged clutch pedal and cross-shaft

Possible remedy
Rece fuel tank. Replace fuel links {paras. 85]and
192).

Adjust or replace car and[93)]
Replace fuel pumps [(paras. 88 |and[95).

Possible remedy
Replace lamps.
Replace wiring and
Replace switcH (paras. 107 and [[35)]

Tighten connections.

Possible remedy
Clean lenses.
Check wiring.
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59. Primary Drive Chain Excessively Noisy

Probable cause Possible remedy
DEfeCtiVE CRAIN .......c.veeeieeceeeeeeee et e o Replace chain[(para. 594)
WOIN SPIOCKET ...ttt ettt an e Replace sprocket[(para. 594).
IMProper adjUSIMENT .........cceovereeeeeeeieeeees eeeeeee s Adjust primary drive chain [para. 196).
60. Crane Hoist Gears Noisy

Probable cause Possible remedy
WOIN gEAT tEEH ....vviveeeeeeee et et .Replace gear{(para. 590-592).
WOrn or SCored DEANNGS ........cveveeveeeeieeeeees ceeeeeeeeeieens Replace bearingd (para. 590-5 %
BENt NOISt SNAFt v e Replace hoist shaft[(para. 590{592]
61. Crane Swing Gear Noisy or Pulsations in Operations

Probable cause Possible remedy
Worn gear teeth ......cccccciiiiiiiiic e .Replace gear [paras. 606land[610).
Worn or scored bearings .........ccceeviiiiiiiiiiiiiie e Replace bearingb (paras. 606 and[6D).
Bent SWING SNaft ........c.cccooviiieieieeee e .Replace swing shaft[(para. 610).
62. Crane Boom or Hoist Operation Rough

Probable cause Possible remedy
Bent drive shaft ...........cccoeeiieiiiicies e Replace drive shaft [(paras. 5944596).
Inner boom gear binding .........cccoeviiiiii Replace bear bushing[(paras. 590-592).
Broken shaft bearings ... Replace shaft bearings|(paras. 5901592).
Broken SNAft .........ccocouiiiiiiiieeee e et e Replace shaft[(paras. 590H592)l
63. Cables Tend to Flatten

Probable cause Possible remedy
Sheave channel clearance too great ..............uvvvieiiiinnenen. . Replace sheaves (¢ 04 and[205).

DefeCtive CabDIES ........ccecvivieeeeeceeeeeet e Replace cables[(para. 11).
INCOITECt CADIE SIZE .....ccvveiviiiciiecieeceeet e Install correct cable[(p_aM and[12)]
64. Revolving Frame Teeters or Will Not Swing
Probable cause Possible remedy
Conical rollers out of adjustment .............ccoooiiiiiiiiiiiiin e, Adjust rollers [(paras. 199 and 200)!
WOIN TOHIEIS i e e Replace hook rollerd (paras. 199 and[200).
Swing clutches out of adjustment ............cc.ccoeeeveeeeiee e, Adjust swing clutch (paras. 187{188)l
Worn roller shaft ........ccococeiiiiiiiiii e, Replace roller shaft (paras. 199 and[200).
Worn or loose shaft bushing...........cccciii Replace bushing (paras. 199-200).
Worn or scored bUShingS........cccccoeveeeiiiii i e Replace bushings[(paras. 199{200).
Defective ring or pPinioN gears ............uuvuiiieiiieeeeeees ceeeeeiiinns Replace gears (paras. 610 and|[622)|
65. Continuous Humming Noise or Noisy Front Axle When Driving
Probable cause Possible remedy
Wheel bearings too light ...........ccocoeeeiiieiiii e Inspect and adjust wheel bearings[(para. 225).
Lack of lubrication or use of improper grade of lubricant ~ Check lubricant for correct amount and proper grade
in universal joints, wheel bearings, transmission, as specified in LO 5-3810-227-15.
transfer case.
BroKeN aXIE .....ccuvviiiiiiiiiiie s ettt e Replace axle[(paras. 547-649)/
Worn or broken differential or pinion gears......................... Replace gears (paras. 551+653).
Worn or broken differential or pinion bearings..................... Replace bearings [paras. 551H553)!
Worn splines on axle shaft ... i, Replace axle shaft|(paras. 5474549)
Worn splines on pinion shaft .........cccccoovviiiiic i, Replace pinion shaft [paras, 551{553)l
66. Steering Assembly Cracks When Turning
Probable cause Possible remedy
Knuckle bearing rollers and cups scored or worn................ Inspect and lubricate (LO 6-3810227-15), as necessary.
Wheel bearing rollers and cups scored or worn................... Ins%wheel bearings and replace as necessary
225).
Defective shock absorbers............cocceeeveiieiiiees e Replace shock absorbers[(para. 229).
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67. Steering Head

Probable cause Possible remedy

Tires not inflated to proper Pressure ..........cceeeveeeeeeeeeeeeeeee e Check and inflate all tires to proper pressure (75 psi).

Excessive friction in tie rod or drag link joints .................... Inspect and adjust (paras, 218 and 222)land lubricate
as required (LO 5-3810-227-15).

Excessive friction in steering gear assembly...................... Adjusting steering gear i

Loose pump belt or pulley ... s Adjust pump belt and replace a faulty belt or pulley
if necessary [paras. 145 and[149)]

Ruptured or weak Spot in tire ............uuvvuiiiiiiiiiiiieee e, Inspect tube for rupture and replace tire and tube if
necessary.

Lack Of fIUId ...eeeeeeiiiie e e e Tighten all lines and fittings and replace a defective

line or fitting. Fill to level with proper Hydraulic
oil as specified in LO 5-3810-227-16.

Faulty operation of steering valves ............cccceiiiiiiiiiiiinins Clean and adjust steering valves. Replace as necesary
(paras. 216/and[217)]

Steering WNEel CrEEPS .......c.covevveeeeeeeeeeeete e Adjust control valve or replace if necessary
R18).

Shock absorber defective ..........ccccveveeeeeeeees e, Replace a defective shock absorber[(para. 229).

68. Improper Air Pressure

Probable cause Possible remedy
Air pressure in system is above normal ................cccnns Check governor settings. Adjust air compressor un-

loading valves (paras. 479!

. Replace governor
if necessary. [para. 479).

Air reservoir damaged...........oouuuiiiiiiiiinie e Inspect air reservoir and replace if necessary
239
69. Carrier Handbrake Does Not Hold When Applied
Probable cause Possible remedy
Handbrake linkage out of adjustment ..............cccoeveveeeae. .Adjust linkage [(para. 14t).
70. Carrier Has No Brake Action, Insufficient Action or Brakes Apply Slowly
Probable cause Possible remedy
Improper brakeshoe adjustment .............coccceveeeieeeie v, Adjust brakeshoes|(paras. 241 and[242)]
Worn brake lINiNgS ........ooooiiiiii e, Adjust for lining wear or replace brakeshoes or linings
(paras. 241 and|242).
Blocked, bent, or broken tubing or hose ..............uvceeeeennn. Remove obstruction in line or replace faulty tubing
(para. 232).
Brake valve delivery pressure below normal........................ If brake valve is defective, replac.
NO @I PIESSUIE ...ttt e e e e e e e e e e eaeeaaen s Replace or repair air compressor l(paras. 479-A8T)|

71. Brakes Release too Slowly With Pedal Released

Probable cause Possible remedy
Insufficient brakeshoe clearance.............ccccceeeeiiiiiiiiii i, Adjust brakeshoes if clearance is insufficient (paras.
[241]and R42).
Weak or broken valve diaphragm return spring................... Replace brake valve
Defective quick release valve ..........ccccccoeveeiiiieeiieeeeineen, Replace quick release valve[(para. 235).
72. One Brake Drags With Pedal Released
Probable cause Possible remedy
Insufficient brakeshoe clearance.............ccccceeeeiiiiiiiii i, Adjust brakeshoe clearance|(paras. 241 and[242)!
Blocked or defective quick release valve ............c....co......... Clean or replace fauIt‘ unitb.
Weak or broken brakeshoe return spring.............ccc.ccceeuv... Replace faulty spring and 242)l
Brakeshoe binds on anchor pin .............ceeeiiiiiieen e, Remove shoe; clean and lubricate anchor pins (paras.
and242).
73. Brakes Grab When Pedal is Depressed
Probable cause Possible remedy
Brakeshoe clearance too great............uevveeiiiiiiiiiines ceveeeeens Adjust clearance [(paras. 241l and[242)|
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Grease or 0il 0N iNINGS........oooiiiiiie e, Clean linings or replace brakeshoes or linings (paras.

[241]and B42).

DIUMS-0UL-Of-TOUNG. ......cvviveivrieeete et ceeeieeee e Replace drun (paras. 225 and 227).

Defective brake Valve .........ccccoeeeieiiieeins e Replace faulty unitl(para. 235).

Brakes need relining...........ueuvueiioniiieeeees e Replace brakeshoand.

Brake chamber diaphragm leaks............ccccoeiiiiiiiiiiiiiii i, Tighten all fittings. If caused by broken or faulty unit,
replace brake chamber.

74. Carrier Transmission Excessively Noisy in Operation

Probable cause Possible remedy

Insufficient or improper lubricant ...........ccccceeiiiiiii i, Fill to level with proper lubricant as specified in
LO 5-3810-227-16.

Rods and lever out of adjustment ..............cccccovvveeres ceneee. Adjust the alinement
UNit OUt OF lIN@...eeee e e e Tighten all mountings securely.
Loose transmission mounting bolts...........ccccccevviieiiieeen e, Tighten or replace bolts|(paras. 471 andl473).
DEfECHVE JEAIS .....cvevecveeeeeeecie e e Replace gears|(paras. 471land[473)]
Defective Dearings .........cccccveeviei e e Replace bearings[(paras. 471/ and[473)
Defective Spling Shaft ..........cccoovevevieieeee e, Replace spline shaft [paras. 471land [473)]

75. Carrier Gear Shifting Difficult

Probable cause Possible remedy
Broken or Bent YOKES.........cccovviiiieiieiiieeet e Replace yokes or shifting bar housing and
473).
Defective gear teeth ...........ueueiiiiiiiiiii e Replace gearl(paras. 471 and[473)]
Housing and assembly out of alinement...............c.c.c..c........ Replace housing assembly{(paras. 471 and[473).
76. Carrier Transfer Case Noisy
Probable cause Possible remedy
Loose transfer case mounting bolts ...............cccciiin . Tighten or replace bolts[(pares. 475 and
DEfECHVE GEAIS ...vvvveeeeeceeeeeeeee s e en e e Replace gears|(pams. 475|and [477)
Defective Dearings .........cccccveeiieiiie s e Replace bearings [(paras. 475land[477)]
Defective spline shaft ... Replace spline shaft (paras. 475|and|477)|
77. Carrier Transmission and Transfer Case Overheat
Probable cause Possible remedy
Insufficient or improper lubricant ...........ccccoeeiiiiiii i, Fill to level with proper lubricant (LO 5-3810-227-15).
Rods and levers out of adjustment ................cocoovevevevrnn e, Adjust the alinement|(paras. 244, 245, and[246).

78. Carrier Rear Axle and Tandem Unit Noisy
Probable cause Possible remedy

Wheel Bearings WO ...........ccccoeevieeeeeeceee e eeen e Replace wheel bearings|[(para. 227).

Lack of lubricant or use of improper grade of Check lubrication for proper grade and amount as
lubricant in differential. specified in LO 5-3810-227-15.

Differential gears worn or out of adjustment........................ Replace or adjust gears [paras. 567

Broken pinion or differential gears .............ccococceeeeeeeene e Replace gears (paras. 567{569).

Worn or defective differential or pinion bearings ................ Replace bearings [(paras. 567H669).

Worn splines on pinion shaft or propeller shaft yoke........... Replace shaft or yoke (paras. S67H569).

Worn or defective equalizing beam ...........c..ccoeevviiiiieinen, Replace equalizing blm%mw
Worn or defective torque rods............oooviiiiiiiiiiinns e, Replace torque rods [(paras. 559/661)

Section IV. RADIO INTERFERENCE SUPPRESSION

79. General Methods Used to Attain Proper methods used include shielding the ignition and high-
Suppression frequency wires, grounding the frame with bond straps,
Essentially, suppression is attained by providing a and using capacitors and resistors. For gen-

low resistance path to ground for the stray currents. The
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eral information on radio interference suppression see
T™M 11-483.

80. Interference Suppression Components
a. Primary Suppression Components.

(1) The interference ground strap is illustrated
onfigure 24

(2) The suppression cover is illustrated on
figure 24

b. Secondary Suppression Components (Crane).

(1) Tooth-type lockwashers.

(&) The crane generator is mounted on
the left side of the engine and is
grounded by internal-external tooth
lockwashers to suppress radio
interference.

Note.
If there is excessive sparking of the
brushes, it will be necessary to clean
the commutator and install new

brushes [(para. 105).

(b) The crane generator regulator is
mounted on top of the engine and is
grounded with internal external type
lockwashers to suppress radio
interference.

(c) The crane distributor is mounted to
the engine head and is grounded

with internal-external type
lockwashers to suppress radio
interference.

(d) The crane starter is mounted on the
lower-left side of the engine and is
grounded with internal-external type
lockwashers to suppress radio
interference.

(e) The starter solenoid is mounted on
the starter and is grounded by
internal-external tooth-type
lockwashers and is suppressed from
solenoid to starter motor with a
ground lead.

() The crane engine is equipped with
special shielded and suppressed
spark plugs to suppress radio
interference.

() Instructions for replacement of the
above suppression components will
be found in the applicable
maintenance section of this manual.

(2) Shielded cables.
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(@)

(b)

The crane generator is equipped
with a shielded cable connecting the
generator regulator.

The ignition cables that connect the
spark plugs to the distributor are of
the shielded type.

c. Secondary Suppression Components (Carrier).

(1) Tooth-type lockwaahers.

(@)

(b)

()

(d)

(€)

(f)

The carrier generator is mounted on
the left side of the engine and is
grounded by internal-external tooth-
type lockwashers to suppress radio
interference.

The generator regulator is mounted
on the top-rear side of the firewall
with  internal-external tooth-type
lockwashers to suppress radio
interference.

The carrier distributor is mounted in
the left side of the engine and is
grounded with internal-external
tooth-type lockwashers to suppress
radio interference.

The starter motor and solenoid are
mounted on the lower-rear right side
of the engine with internal external
tooth-type lockwashers and ground
strap to suppress radio interference.
The carrier engine is equipped with
special suppressed spark plugs to
suppress radio interference.
Instructions for replacement of the
above suppression components will
be found in the applicable
maintenance section of this manual.

(2) Shielded cables.

(@)

(b)

The carrier generator is equipped
with a shielded cable connecting the
generator to the generator regulator.
The ignition cables that connect the
spark plugs to the distributor are of
the shielded type.

Note.

Do not pull on the cable or twist the
braided shielding. Gently work the
cable from side to side and free the
rubber seal. Do not use sharp metal
tools to install the rubber seal.



Tooth-type lockwasher
Suppression receptacle
Woven-type shielded cable
Tooth-type lockwasher
Generator regulator
Ignition cables
Distributor

Tooth-type lockwasher
Spark plug

10 Generator

11 Tooth-type lockwasher

O©COoO~NOUITA,WNBE

Figure 24. Radio suppression components.

Cover, suppression

Nut, connector

Ignition cables

External tooth-type lockwasher
Internal tooth-type lockwasher
Distributor

C-Crane and carrier distributor.

OO WN PR

1 External tooth-type lockwasher
2 Starter motor
3 Strap, ground suppression

A-Crane generator, generator regulator, and distributor, D-Carrier starter motor.

radio suppression.

1 Tooth-type lockwasher
2 Tooth-type lockwasher
3 Solenoid

B-Crane and carrier starter motor and solenoid.
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81. Replacement of Suppression Components

For replacement, suppression components must be
identical to the original part. Capacitors must be the
same size and have the same microfarad and voltage
rating as the part being replaced. Special care must be
taken to be certain there is a good metal-to-metal
contact with washers and bonding straps.

82. Testing or Radio Interference
Suppression Components

Test the capacitors for leaks and shorts on a
capacitor tester; replace defective capacitors. If test
equipment is not available and interference is indicated,
isolate the cause of interference by trial-and-error
method of replacing each capacitor in turn until the
cause of interference is located and eliminated.

Section V. CARRIER ENGINE FUEL SYSTEM

83. General

The fuel system consists of 100-gallon tank; a fuel
shutoff valve connected to the tank; a fuel line
connected to the electric-type fuel pump; a connecting
fuel line leading to the downdraft-type carburetor,
mounted on the right side of the engine; and an oil-bath
type air cleaner; with a connecting hose from the air
cleaner to the rear of the carburetor. A gear-driven
governor is connected to the carburetor and regulates
the engine speed by increasing or decreasing the
amount of fuel mixture entering the cylinder. This
governor is powered by a cable leading from the bottom
of the governor to the lower end of the distributor shaft.

REMOVE
CLAMP (2)

REMOVE
AR CLEAN
T o

i

~ REMOVE

f REMOVE
SCREW (4)

e B y s
R A - MEC 3810-227-15/25 |
Figure 25. Carrier engine air cleaner,
removal and installation.

84. Engine Air Cleaner

a. Removal and Installation. Remove and install
the air cleaner as instruced on figure 25

N
)
5
7
MEC 3810-227-15/26
1 Cup assembly 5 Body assembly
2 Innercup 6 Band assembly
3 Housed element 7 Bolt assembly
4 Gasket 8 Mounting bracket

Figure 26. Carrier engine air cleaner, exploded
view.
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b. Disassembly. Disassemble the air cleaner as
illustrated on| figure 26
c. Cleaning, Inspection, and Repair.

(1) Clean all parts with an approved
cleaning solvent and dry thoroughly.

(2) Inspect all parts for fractures and other
damage.

(3) Repair or replace parts as necessary.

d. Reassembly. Reassemble the air cleaner as
illustrated onlfigure 26

85. Fuel Tank, Lines, and Fittings

a. Service. Service the carrier engine fuel tank as

instructed infigure 271

b. Removal and Installation. Remove and install
the fuel tank, lines, and fittings as instructed in[figure 28

c. Cleaning, Inspection, and Repair.

(1) Clean all parts with an approved
cleaning solvent.

(2) Inspect all parts for defective condition.

(3) Repair or replace damaged parts as
necessary. Replace all gaskets.

86. Carburetor

a. Service. Service the carrier engine carburetor

screen as instructed i figure 29|

REMOYE
FILLER CAP

NOTE: CLEAN STRAINER AND
FILLER CAP

MEC 3810-227-15/27
Figure 27. Carrier engine fuel tank service.

DISCONNEC
FUEL LINE

REMOVE STRAP
oLT (™

Figure 28. Carrier engine fuel tank,
removal and installation.

b. Adjustment. Adjust the carburetor as instructed
inlfoue 30

c. Removal.
(1) Remove air cleaner hose and flange

(2) Remove the engine speed governor

(3) Remove the carburetor as instructed in

o

Cleaning and Inspection.

(1) Clean all parts with an approved cleaning
solvent and dry thoroughly.

(2) Inspect all parts for excessive wear,
improper operation, and other damage.

(3) Replace a defective carburetor.
e. Installation.

(1) Install the carburetor as shown in[figurel
(2) Install the governor (para._87).
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N -
REMOVE PLUG AND GASKET

REMOVE
.

INTAKE MANIFOLD

NOTE: CLEAN ALL FPARTS IN

APPROVED CLEA
SOLVENT

3)
.

Install the flange and air cleaner hose

87. Engine Governor
a. Removal. Remove the governor as instructed in
figure 32

b. Cleaning and Inspection.

(1) Clean all parts with an approved cleaning
solvent and dry thoroughly.

(2) Inspect all parts for damage or defective
condition.

(3) Replace a defective governor.

c. Installation and Adjustment. Install and adjust

the governor as illustrated in so engine
operates at 2,800 rpm at full throttle.

88. Fuel Pump

a. Removal and Installation. Remove and in,-tall
the carrier engine fuel pump as instructed irfigure 33|
b. Cleaning, Inspection, and Repair.
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Figure 29. Carrier engine carburetor screen service.
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(1) Clean all parts with an approved cleaning
solvent and dry thoroughly.

(2) Inspect all parts for defective condition.
(3) Repair or replace damaged parts as
necessary.

89. A