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• Breaking Strength of Wire Rope
• Efficiency of Wire Rope Terminations
• Different types of Wire Rope End Terminations

— Clips
— Wedge Sockets
— Swage Sockets
— Spelter Socket
— Button Spelter Socket

• Proper installation of clips
• Proper installation of wedge sockets 
• Introduction to Swage Training
• Introduction to Socketing Training
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What is Wire Rope
Wire rope is a type of flexible, high-strength rope constructed from multiple strands of wire twisted together around a central core. It is widely used in 
lifting, rigging, hauling, and structural applications across industries such as construction, mining, marine, and oil and gas.

Key Components of Wire Rope:

• Strands: Made up of individual wires twisted together to form a stronger unit. The number and arrangement of strands determine the rope's 
flexibility and strength.

• Wires: The individual steel or alloy wires that make up the strands. They can be galvanized, stainless, or coated for specific purposes.

• Core: Provides support to the strands and maintains the rope's shape. Common core types include:
— Fiber Core (FC): Made of natural or synthetic fibers, offering flexibility and cushioning.
— Wire Strand Core (WSC): A single strand of wire, providing more strength than fiber cores.
— Independent Wire Rope Core (IWRC): A small wire rope within the main rope for maximum strength and resistance to crushing.

Characteristics of Wire Rope:

• Strength: Designed to handle heavy loads and high tension.

• Flexibility: Varies depending on the strand pattern and core type.

• Durability: Resistant to wear, abrasion, and corrosion when properly maintained.

Common Applications:

• Lifting and Hoisting: In cranes, elevators, and winches.

• Rigging: For securing and moving loads.

• Structural: As support cables in bridges and buildings.

• Tensioning Systems: In guy wires and cable-stayed structures.

Proper selection, inspection, and maintenance are crucial to ensuring the safe and efficient use of wire rope.



Confidential and Proprietary 4

Definition of Efficiency

• The ratio of the catalog breaking strength of the wire rope 
and the breaking strength as measured with the end 
termination fitted. (expressed in %)

• To achieve efficiency, proper procedures must be followed.

• Improper procedures will result in lower efficiencies.
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Common Termination Types

Swage 
Sockets

Spelter 
Sockets

Flemish 
Eye

Turnback 
Eye

Wire 
Rope 
Clips

Wedge 
Sockets
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Termination Efficiency

100% can be 
achieved by 
Swage and 

Spelter Sockets

90% or better is 
achieved by 
Flemish and 

turnback eyes

80% is achieved 
by wire rope 

clips and wedge 
sockets

Max

Min

These efficiencies are achieved only if properly terminated.
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Fabricated Slings Termination Efficiency
Hand splice

80%
Turnback

94%
Flemish eye 
90%-96%
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Wire Rope Terminations Manual
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TRIVIA – What is the name of the person that 
invented the Wire Rope Clip?

Oliver Crosby

TRIVIA – What year was the Genuine 
Crosby wire rope clip invented

1888
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Oliver Crosby and the Wire Rope Clip
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TRIVIA – Who can guess?

What are the grooves called in a 
wire rope clip?

RODDLES
Crosby perfected the wire rope clip 
over many years of design changes, 
improvements and testing!!!
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G450 & G429 Wire Rope Clips

Made in both USA and Europe
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Crosby is a Global Manufacturer

This slide is an explanation of Crosby 
manufacturing processes being the same in 
Europe as the US.
If assistance is needed with end user please 
contact your district sales manager
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Application of Wire Rope Clips
Every Clip is shipped with instructions

Basic Requirements for Proper Termination
• Proper size clips
• Proper Number of Clips
• Proper turnback
• Place clips on in proper sequence
• Proper Orientation
• Proper Torque
• Apply first load and retorque

Turnback
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Application of Wire Rope Clips

Apply first clip one base width from dead end.

Apply second clip as near the thimble as 
possible.

Apply all additional clips evenly between the 
first two.

1

2

3

Every Clip is shipped with instructions
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Never “Saddle” a “Dead Horse”

Never place “u-bolt” over the live line

All three U-Bolts are on the live line.

U-Bolts are staggered, one U-Bolt 
is on the live line.

Incorrect splicing of two wire ropes, 
U-Bolts are on live line.

U-Bolt

Base 
“Saddle”
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Crosby's in the Wild -
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Wedge Sockets

• Meets ASME B30.26
— Identification, ductility, design factor, proof load and 

temp requirements
• ABS Type Approval

— Part 1 2017 Steel Vessels
— ABS guide for certification of lifting appliances

• Individually Magnetic Particle Inspected
• Eliminates potential “knock out” of wedge
• Eliminates need for extra piece of rope 
• No fatigue on or breaking of tail due to fatigue
• No deformation of rope with clip base on wire 

rope
• Meets performance requirements of EN 13411-6 

and Federal specifications RR_S-550F, Type C
• Available with API 2C certification upon request
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Wedge Sockets

Terminator Wedge Socket invented 
by Crosby in 1996 

• Revolutionized the crane 
industry practices

Why the need to have both a 421 
and 422 models

• Looks at ear spacing and pin 
diameter to fit boom or dead end

• 422 has dual bodies for multiple 
wire rope sizes

• Wedges for 422 are made for 
individual wire rope sizes

• 421 was mainly designed 
around McKissick blocks

‘Go’ and ‘No-Go’ Quic-Check Feature
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Proper Installation

Wrong!
Rope

Backward

Wrong!
Wedge

Backward

Wrong!
Tail to

Live line
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S-423T Super Terminator Wedge Socket

Purpose
• First wedge socket designed to take advantage of the performance properties associated 

with higher performance, high strength, compacted strand, rotation resistance wire rope

Product Information
• All the bells and whistles of the 421 Terminator
• Uses same Becket (Socket) Body
• Significantly increase the termination efficiency over existing wedge sockets available today
• Broader wedge radius
• Terminations on most ropes have a min efficiency rating of 80% of the rope’s catalog 

breaking strength
• Eliminates the ‘first load” required from other standard wedge sockets
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S505 Swaging Sleeves

Manufactured in Little Rock, Arkansas
• Heat treated after extruding or 

machining
— Special processed low carbon steel
— Best sleeves at low temperatures
— Best resistance to cracking
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S501 & S502 Swage Sockets
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S501 & S502 Swage Sockets
• xxx
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Spelter Sockets – Open and Closed

TRAINING!!!!
Self Colored or Galvanized
Forged – Up through 1-1/2”
Cast Alloy 1-5/8” & Larger

100% Magnetic Particle
100% Ultrasonic

Made in the USA
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Country of Origin - ???

•Examples of competition 
re-creation of material 
certs not showing the 
origin mill certs
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Wirelock – DNV, Lloyds, ABS, Navy, Coast Guard
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Wirelock – Shelf Life & Pouring Temps

• Each kit has a shelf life clearly marked 
on each container which must be 
observed. 

• The shelf life is 18 months from the date 
of manufacturing.

• Store at temperatures not exceeding 
70°F.

• Never use out-of-date material.

• Booster packs are available for pouring 
sockets at temperatures < 48° F.
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Application of Wire Rope Clips
Wire rope clips are essential components used in various industries for securing wire rope ends to form a loop or to join two wire ropes together. 
Here are their common uses:

1. Forming Wire Rope Loops

• Eye Splices: Creating fixed loops at the end of a wire rope for attachments to hooks, shackles, or rings.

• Guy Wires: Used in structural support systems, such as securing poles, antennas, or towers.

2. Securing Wire Rope Ends

• Lifting Applications: Securing rope ends to prevent fraying and maintain structural integrity.

• Towing and Anchoring: Often used to secure loads in marine or construction environments.

3. Temporary Connections

• Scaffolding: Providing adjustable and secure connections for scaffolding systems.

• Construction: Temporary rigging for holding materials or structural elements in place.

4. Wire Rope Repairs

• Joining broken wire ropes temporarily until a permanent solution can be implemented.

5. Agricultural Uses

• Securing fencing and enclosures.

• Tensioning wire ropes for gates or barriers.

6. Marine Applications

• Forming loops for attaching to mooring lines, buoys, or other marine rigging systems.
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Application of Swage Sockets
Swaged sockets are commonly used in applications where secure, high-strength terminations for wire ropes are required. They are 
designed for precise swaging (mechanical compression) onto the wire rope, creating a permanent connection. Here are the most common 
uses for swaged sockets:
1. Cranes and Hoisting Systems
•Swaged sockets are widely used in crane ropes, both in mobile cranes and tower cranes, to ensure a reliable termination for lifting heavy 
loads.
2. Rigging and Lifting Applications
•They are often utilized in slings and rigging systems where high strength and safety are critical.
3. Marine and Offshore Applications
•Used in mooring lines, towing ropes, and winch systems due to their corrosion resistance and secure connections.
•Common in offshore oil and gas platforms.
4. Construction Industry
•Employed in tensioning cables, guy lines, and structural supports for bridges, buildings, and towers.
5. Mining Operations
•Used in draglines, winch ropes, and haulage systems due to their ability to withstand heavy loads and tough conditions.
6. Entertainment and Event Rigging
•Applied in stage rigging and suspension systems for lights, sets, and other equipment.
7. Cable-Stayed Structures
•Found in architectural features like cable-stayed bridges and tensile structures, where aesthetics and performance are both important.
8. Utilities and Energy
•Utilized in transmission tower guying, wind turbine installations, and other energy-related infrastructure.
9. Forestry and Logging
•Used in chokers and other cable systems for dragging logs and timber.
Swaged sockets provide a strong, neat, and low-profile termination, making them an ideal choice for applications where durability and 
reliability are paramount.
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Application of Spelter (Poured) Sockets
Spelter or poured sockets are widely used in lifting, rigging, and tensioning applications where strong and permanent terminations are required on wire ropes. Their reliability 
and strength make them ideal for high-load and critical applications. Here are the most common uses for spelter or poured sockets:
1. Cranes and Lifting Applications
•Overhead Cranes: Used for the primary wire ropes to terminate at the crane drum or hook block.
•Tower Cranes: Securing wire ropes for hoisting and guying purposes.
•Mobile Cranes: Creating strong, permanent terminations for main and auxiliary hoist lines.
2. Marine and Offshore Applications
•Mooring Lines: Securing ships or floating platforms to docks or anchors.
•Towing Lines: On tugboats and for subsea operations.
•Rigging on Offshore Platforms: Supporting structural components and heavy lifts.
3. Structural Applications
•Bridge Construction: Used in suspension and cable-stayed bridge systems for wire rope terminations.
•Guy Wires: Anchoring utility poles, communication towers, and wind turbines.
•Prestressed Concrete: Providing high-strength terminations for tension cables.
4. Mining and Quarrying
•Hoist Ropes: Terminations on drum hoists for mine shaft operations.
•Dragline Ropes: Used in large excavating equipment for securing draglines and hoisting buckets.
5. Oil and Gas Industry
•Drilling Operations: Terminations for drill lines on rigs.
•Anchor Ropes: Holding down floating drilling platforms or other subsea installations.
6. Heavy Construction
•Earth-Moving Equipment: Used on large shovels or draglines to secure ropes.
•Rigging for Large Lifts: High-capacity terminations for lift planning in heavy construction projects.
7. Entertainment Industry
•Suspension of Structures: In staging or rigging systems for concerts or theatrical events.
•Cable Systems: High-strength terminations in aerial performance rigs.
8. Transportation and Logistics
•Cable Cars and Trams: Terminations for traction cables.
•Cargo Ships: Securing heavy cargo handling gear.
9. Military Applications
•Anchoring and Rigging: For military equipment and tactical operations.
•Naval Applications: Rigging in naval ships for mooring and towing.
Spelter sockets are chosen for their ability to provide a termination strength equal to or greater than the breaking strength of the rope, ensuring maximum efficiency and 
safety in these applications.
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Application of Wedge Sockets
Wedge sockets are widely used in lifting and rigging applications for securely terminating wire rope. Their primary function is to provide a reliable 
and easily adjustable connection point for wire rope. Here are the most common uses for wedge sockets:
1. Cranes and Hoisting Systems
•Wedge sockets are frequently used on mobile, tower, and overhead cranes to terminate the wire rope used for lifting loads.
•They allow for quick installation and removal, making them ideal for environments where ropes need to be replaced or adjusted regularly.
2. Winches and Draglines
•Used in construction and mining for anchoring wire rope in winch systems or draglines.
•The design allows for easy adjustment, which is critical in operations requiring frequent length modifications.
3. Towing and Pulling Applications
•Common in the towing industry for terminating ropes on recovery vehicles.
•Wedge sockets ensure a secure connection while providing a quick method for detaching or re-attaching ropes.
4. Marine and Offshore
•In offshore drilling and marine environments, wedge sockets are used in mooring lines and other rigging systems.
•Their ease of use makes them practical for temporary or emergency rigging.
5. Construction and Industrial Lifting
•Used in rigging setups for lifting and positioning heavy materials.
•Their versatility and reliability make them a staple in construction projects involving wire rope slings and hoists.
6. Logging and Forestry
•Employed in wire rope systems for hauling logs and other heavy materials in forestry operations.
•The quick-release design is beneficial for dynamic environments like logging sites.
Advantages of Wedge Sockets:
•Ease of Use: Simple design allows for fast assembly and disassembly.
•Versatility: Suitable for various wire rope diameters and applications.
•Adjustability: Wire rope length can be easily adjusted without the need for special tools.
•Safety: When properly installed, they provide a strong and reliable termination.
Considerations:
•Compatibility: Ensure the wedge socket is compatible with the wire rope diameter.
•Load Capacity: Verify the working load limit (WLL) of the socket matches the application.
•Inspection: Regular inspections are necessary to detect wear or damage to both the socket and wire rope.
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Quiz – Wire Rope Terminations
• Which wire rope terminations can be re-used

A. Swage Sockets
B. Spelter Sockets
C. Wire Rope Clips
D. S505 sleeves
E. Wedge Sockets

• Which wire rope terminations have the strongest efficiencies
A. Swage and Spelter Sockets
B. Swage Sleeves
C. Turnback Sleeves
D. Wedge Sockets
E. Wire Rope Clips

• What is the most mis-used wire rope termination in the world
A. Swage and Spelter Sockets
B. Swage sleeves
C. Turnback Sleeves
D. Wedge Sockets
E. Wire Rope Clips

Swage 
Sockets

Spelter 
Sockets

Flemish 
Eye

Turnback 
Eye

Wire Rope 
Clips

Wedge 
Sockets



Confidential and Proprietary

Questions?


	Slide Number 1
	Wire Rope Terminations
	What is Wire Rope
	Definition of Efficiency
	Common Termination Types
	Termination Efficiency
	Fabricated Slings Termination Efficiency
	Wire Rope Terminations Manual
	TRIVIA – What is the name of the person that invented the Wire Rope Clip?
	Oliver Crosby and the Wire Rope Clip
	TRIVIA – Who can guess?
	G450 & G429 Wire Rope Clips
	Crosby is a Global Manufacturer
	Application of Wire Rope Clips
	Application of Wire Rope Clips
	Never “Saddle” a “Dead Horse”
	Crosby's in the Wild - 
	Wedge Sockets
	Wedge Sockets
	Proper Installation
	S-423T Super Terminator Wedge Socket
	S505 Swaging Sleeves
	S501 & S502 Swage Sockets
	S501 & S502 Swage Sockets
	Spelter Sockets – Open and Closed
	Country of Origin - ???
	Wirelock – DNV, Lloyds, ABS, Navy, Coast Guard�
	Wirelock – Shelf Life & Pouring Temps
	Application of Wire Rope Clips
	Application of Swage Sockets
	Application of Spelter (Poured) Sockets
	Application of Wedge Sockets
	Quiz – Wire Rope Terminations
	Slide Number 34

