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BALL AND SOCKET JOINTS
Theory of Operation
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BALL AND SOCKET COMPONENTS
Component Description

1. The Ball
2. The Lip Seal
3. The Liner
4. The Socket 

Cap
5. The Bolt
6. The Spacer 

Plate
7. The Shims
8. The Socket
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BALL LOCATION
Component Description
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Component Description
Ball is machined
thru hole drilled for lubrication
case hardened ball for wear 
Hardened surface ends at neck 
to allow weld ability of ball base

THE BALL
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THE SOCKET
Component Description

The Socket is the stationary portion of the joint that is welded solid to 
the machine or structure.
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Spherical Ball Bearing Joints
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Component Description
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BALL CAP TO SOCKET ALIGNMENT
Component Description
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BALL CAP TO SOCKET ALIGNMENT
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Component Description

Using a letter stamp, mark the caps left or right to indicate the cap location on 
the lift arms.
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BALL CAP TO SOCKET ALIGNMENT
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Component Description
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THE LINER
Component Description
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The Socket and Cap
Component Description
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The Socket and Cap
Component Description
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THE SPACER
Component Description

The spacer serves two purposes:

• One -- is to complete the sphere of the cap and socket.

• Two -- locks the liner halves into the socket and cap and prevents 
them from rotating in the joint.

The spacer is constructed of A-36 
allow.
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THE SHIMS 
Component Description

The purpose of the shims are to provide adjustment of the 
clearance in the joint that allows for movement and lubrication.

7.5" 9” 12” 14” Liftarm 14” Hoist 
1 ea. 3/16" 
spacer plate

4 ea. .030" shim

1 ea. .018" shim

4 ea. .007" shim

1 ea. 3/16” 
spacer plate

4 ea. .030” shim

2 ea. .018” shim

2 ea. .007” shim

1 ea. 3/16” 
spacer plate

4 ea. .030” shim

2 ea. .018” shim

2 ea. .007” shim

1 ea. 1/4” 
spacer plate

1 ea. .030“ shim

2 ea. .018” shim

3 ea. .007” shim

1 ea. 3/16. 
spacer plate

1 ea. .030” shim

2 ea. .018” shim

3 ea. .007” shim
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THE LIP SEAL
Component Description

The purpose of the lip seal is to:
 prevent contamination from entering the socket joint.
 It also prevents water from entering the joint during washing of the machine.

1. Socket or Cap
2. Seal
3. Seal Groove
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BOLTS
Component description

See SIL 294
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PLACEMENT OF INDICATOR 
Setting and Adjustments
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READING JOINT CLEARANCE
Setting and Adjustments

The joint clearance is referred 
to as the “Snap Value”

(A) Green area – needle moves slowly in proportion to
how much machine is moved, steered, hoisted. etc. This
is DEFLETION

(B) Yellow area – Needle snaps quickly between low
and high when the machine is moved, steered,
hoisted, etc. This is the CLEARANCE.
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EXCESSIVE HEAT IN JOINT
Troubleshooting CAUSES:

Clearance to tight.
 Check adjust of clearance.

 Cap Misaligned
 Align cap

Lack of lubrication .
 Check  lubrication supply.
 Check lubrication lines.

Liners out of specification

Warped socket or cap.
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JOINT IS TOO TIGHT
Troubleshooting

Check clearance of Joint.

Add shim to adjust.
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Misaligned Cap
Troubleshooting

Align cap to socket and mark 
the side and top
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LUBRICATION
Troubleshooting

Make sure that there is fresh 
grease present at the joint.

Check for broken or 
loose grease lines.

Make sure there is grease in 
the grease reservoir 

Check injector settings.
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LUBRICATION
Troubleshooting

Check injector settings.
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LUBRICATION
Troubleshooting

The joints are lubricated by two methods:
1. From the outside of the ball socket and cap.
2. From the center of the ball.
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LUBRICATION
Troubleshooting

Lubrication from the outside of the joint is done at the:

 Hoist Cylinder

 Rear Axle
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LUBRICATION
Troubleshooting

Lubrication from the center of the ball done at the:

Liftarm Ball and the Middle Pivot

The Liftarm Ball uses a drilled and taped plug with a lube line attached.

The middle pivot uses a thru hole tapped at the bottom and 
nipple extension.
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LUBRICATION
Troubleshooting
Center plug not installed in hoist cylinder balls could cause.

GEN 2

Good lubrication Reduced lubrication
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Troubleshooting

GEN 2

Worn Socket 
and Cap. Worn Ball Cracked or broken Ball or Slab.

INSPECTION
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WORN SOCKET OR BALL
Troubleshooting

BALL BASE SPECIFICATIONS
Nominal diameter 7.5" 9” 12” 14”

Machined diameter
7.500"  
± .003”

8.997” 
± .003”

12.000” 
± .003”

14.000” 
± .003”

*Max ball wear before liner may 
be affected

0.060" 0.065” 0.070” 0.080”

BALL SOCKET SPECIFICATIONS
Nominal diameter 7.5" 9” 12” 14”

Machined diameter
8.003" 
± .002”

9.503” 
± .002”

12.503” 
± .002”

14.503” 
± .002”

*Maximum socket wear before liner may 
be affected.

0.030" 0.030” 0.030” 0.030”

If any of these measurements are out of specification replace the socket and cap.

Replace Balls using Let 1 welding procedures.
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REPAIR OF SOCKET OR BALL
Removal and Installation

Follow Let 1 procedure for removal and installation repairs of balls and 
sockets.

Do not do this.
Pre-heat before gouging and welding.  
Maintain heat during welding.
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CRACKED AND BROKEN BALLS

When welding use Let 1 Field Welding Procedure found on 
Knowledge Base Article 436

Removal and Installation

Make sure preheat is used and
post heat is used.
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Commissioning Worksheet
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Commissioning Worksheet


