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Introduction

In 1995-96 and again in 2002-03, FERIC conducted 
trials on synthetic rope mainlines in both 
hardwood-selection and riparian-zone operations. 
Operators immediately saw the benefi ts of this 
user-friendly “new age” material. Spectra is ap-
proximately 8 times lighter than steel, and thus 
lighter to haul out and handle. It is also easier on 
hands (no broken “jagged” strands), permits long-
distance winching and has a low stretch level, to 
name only a few of the benefi ts.

While new to the forest industry, Spectra is com-
mon in other industrial uses such as off-shore drill-
ing, deep sea moorings, commercial fi shing, utility 
companies, military, aerial lift lines, deep sea 
salvage, etc. Based on FERIC studies, the present 
document has been created for skidder operators, 
and provides hands-on information on the use of 
Spectra in day-to-day operations.  As new demands 
are being made on operators, Spectra rope provides 
a new means to meet them. 

Note

The following information refers specifi cally to 
12-strand double-braided hollow-core Spectra rope.

Traditionally, the extraction winches mounted on 
cable skidders used in forest operations have been 
equipped with mainlines made of steel.  The robust 
construction, low cost, and good wear character-
istics of steel cables, along with the fact they are 
readily available in a variety of diameters, ensured 
they would remain the standard.

However the forest industry’s increasing desire to 
minimize the footprint occupied by machine trails 
has led to demands for skidder operators to use 
longer mainlines and increased winching distances, 
thereby adding to the operator’s workload. There-
fore, FERIC has investigated technologies that 
would reduce the physical demands associated with 
cable skidding operations.

One such technology, synthetic fi ber mainlines, of-
fers signifi cant advantages to cable skidder opera-
tors.  While many synthetic fi ber ropes exist, the 
fi ber being discussed in this document is known 
by the trade name Spectra®. This fi ber should not 
be mistaken for polypropylene, polyester, Kevlar 
or other synthetic ropes. Those do not have the 
strength, low elasticity, and other characteristics 
associated with Spectra, and could be dangerous 
when used behind a skidder.

Caution

The instructions in this guide should not be used for critical applications such as overhead 
lifting or whenever rope failure could result in a risk of injury to the operator. Please refer 
to manufacturer’s recommendations for such applications.
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Installation on the winch drum

Note

The rope diameter should respect an 8 to 1 ratio: 
maximum 1 inch of rope diameter for 8 inches of 
winch drum diameter.

Length of rope on drum

Use the following formula to calculate the maxi-
mum length of rope to use on your winch:   

Formula:            L(D2 - d2)             

                
15.3 (rope diameter)2

Or, more simply, just complete the following steps:

D x D (inches)   = _______ Line 1

d x d (inches)   = _______ Line 2

Line 1 minus Line 2  = _______ Line 3

L (inches)   = _______ Line 4

Line 4 multiplied by Line 3 = _______ Line 5

Rope diameter (e.g. .75 inch) 
multiplied by rope 
diameter (inches)  = _______ Line 6

Line 6 multiplied by 15.3 = _______ Line 7

Line 5 divided by Line 7  = _______ Length of rope that can fi t on drum (feet)

Prior to installation, it is important to properly prepare the winch drum for the Spectra rope installation. 
The fairlead and vertical rollers must be free of metal burrs, fi lings and other sharp edges which could dam-
age the rope. The rollers must also turn freely to prevent friction which could generate heat.

D = 
Flange 
Diameter

d =
Winch Drum 
Diameter

L = 
Winch Drum 
Length
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Timber hitch

There are a variety of rope connectors found on 
different types of winch drums, but FERIC has 
adopted a universal attachment procedure, called 
the timber hitch. 

To create the timber hitch:

➊ Apply 1 wrap around the 
drum.

➋ Then apply 3 wraps around 
the rope. 

➌ Finally 3 more wraps 
around the drum before apply-
ing pressure to the rope. 
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Electrical tape

Used to bind up the end of tapers and to 
attach wire fi ds to the rope during splicing. 
Electrical tape is preferred because it can be 
stretched, enabling a very tight fi t to the rope. 
In addition, when removed (at the fi nishing 
stages of a splice), it doesn’t leave any residues 
on the rope.
Be sure to use electrical tape, NOT duct tape or 
masking tape.

•

✓

Exacto knife

Used to cut strands of the Spectra rope to cre-
ate a tapered end. You can use another type 
of knife, as long as it is sharp and capable of 
making very clean cuts.
Make sure to use a very sharp knife!

•

✓

Felt marker 

Used to mark the rope at key points when 
tapering an end or creating a splice.
Pick a dark color that will be easily visible on 
the rope!

•

✓

Wire fi ds

Used to make a rope end rigid so that it can 
be inserted into the hollow core of the rope. 
Wire fi ds can, for example, be made from coat 
hanger wire.
Fids should be at least 4 in. long. When unfa-
miliar with the splicing process, longer fi ds 
(10 in.) make it easier to do the splices.

•

✓

Before you begin any splicing procedure, you will need a 
few tools. Take a minute to familiarize yourself with the 
tools and their use in the tapering and splicing process.

Getting started!
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STEP 1

Mark three different “sets of strand pairs”.
A set of two strand pairs form a “V” shape.
The fi rst set of strand pairs should be approxi-
mately 1 to 1.5 feet from the end of the rope. 
Once the fi rst set is marked, skip the next set 
(moving away from the rope end), mark the 
second “set of strand pairs”, skip another set, 
and mark a third and fi nal set.
Make sure rope is laid fl at and all markings are 
on same plane.
Don’t forget to skip a set of strand pairs be-
tween each set being marked.

1.
2.
3.

4.

✓

✓

STEP 2

Use the fi d to isolate a marked strand pair.
Insert the knife, facing away from the rope end.
Cut the selected strands, leaving the shortest 
possible length on the side that is AWAY from 
the end to be tapered.
Knife should face AWAY from end to be tapered.
When cutting, leave shortest possible length 
of strand on side that is AWAY from end being 
tapered.

1.
2.
3.

✓

✓

SPLICING PROCEDURE
End taper 
(12-strand double-braided hollow-core construction)

The end taper is the fi rst step in creating any splice. Its purpose 
is to reduce the diameter of the rope. This helps to minimize inter-
nal stress in the rope when loaded. Failure to taper a rope end can 
signifi cantly reduce its rated breaking strength at the splice area.

Read through all the steps once to get an overview of the procedure before 
actually proceeding with the task. Red text highlights key reminders!

Sets of strand pairs 
form a “V” shape

Skip a pair between 
each marking

Rope end to be tapered

Rope end to be tapered

Fid to isolate 
strands

Direction of cut
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STEP 3

After each cut, remove the strand pairs from 
the end that is to be tapered.
As each strand pair is removed, fi rmly grip 
the rope with one hand while using the other 
hand to pull the rope (towards the end to be 
tapered), stretching it.
Allow the pulling hand to slide over the rope 
in the direction of the tapered end. This will 
help the rope regain its shape and realign the 
remaining strands.
Repeat STEP 2 and 3 for all marked sets of 
strand pairs.
Remove strand pairs after each cut.
Smooth out rope towards end to be tapered 
after each strand pair is removed.

1.

2.

3.

4.

✓

✓

STEP 4

Once all the strand pairs have been removed 
and the rope has been stretched, wrap electri-
cal tape around the end of the rope to avoid 
unraveling of the remaining strands.
Note that the ends of cut strands should have 
migrated back into the body of the rope. If not, 
trim excess rope fl ush with rope body.
End of rope should be taped TIGHTLY.
End of cut strands should have retracted back 
in body of rope.

1.

2.

✓

✓

Pull cut strands from end to 
be tapered after each cut

Rope end to be tapered

Short end 
retracts in body 
of rope

Wrap end 
tightly with 
electrical tape
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SPLICING PROCEDURE
Buried eye splice 
(12-strand double-braided hollow-core construction)

Knowing how to make a buried eye splice will enable you to 
attach your line-end hardware or reattach it in the event of rope 
failure. While it is simple to do, the fi rst few times can prove to be 
frustrating. However, with a little practice, a buried eye splice can 

be done in less than 5 minutes.

STEP 1

Create an end taper on the end of the rope 
where you wish to create the eye splice (see 
End taper section)
End of rope should be taped TIGHTLY, once it 
has been tapered.

1.

✓

Read through all the steps once to get an overview of the procedure before 
actually proceeding with the task. Red text highlights key reminders! 

STEP 2

Place the fi d over the tapered end of the rope 
and secure it tightly in place with electrical 
tape.
Leave a small opening between the end of 
the rope and the tip of the fi d, large enough 
to insert a nail or a screwdriver. It might be 
required later in the splicing process, should 
the splicing prove to be diffi cult, particularly 
on a worn rope.
The fi d should be taped TIGHTLY to the end of 
the rope.
Leave an opening between the end of the rope 
and the tip of the fi d.

1.

2.

✓

✓

Wrap tape tightly 
around fi d and end 
of rope

Leave opening large 
enough to insert nail 
or screwdriver
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STEP 3

Place the end fi tting (that is to be attached to 
the rope) onto the rope and move it back ap-
proximately 3 feet from the tip of the tapered 
end of the rope.
Approximately 2 or 3 inches past the end fi t-
ting, mark the rope with the felt marker. This 
will be the point of insertion (where the ta-
pered end will go in the core of the rope body).
Mark an insertion point, 3 feet 3 inches from 
the tip of the tapered end of the rope.

1.

2.

✓

STEP 6

Insert the tip of the fi d into the opening you 
just made with your thumb.
Wiggle the fi d gently back and forth a few 
inches in the core, making sure the path is clear 
and being careful not to snag loose fi bers.
Compressing the rope along its length will help 
open up the core and make the operation easier.
GENTLY wiggle the fi d into the core of the rope.
Compress the rope along its length to help 
open up the core as you move the fi d forward. 

1.

2.

3.

✓

✓

STEP 5

Once compressed, the rope will tend to open up.
Use your thumb to open up the strands at the 
marked insertion point, exposing the hollow 
core of the rope.
Wiggle your thumb between the strands to 
open up the core.

1.
2.

✓

Use thumb to expose 
hollow core

Tapered end of rope

STEP 4

Place your hands approximately 8 inches apart, 
on either side of the marked insertion point.
Grip the rope and then move your hands to-
gether, compressing the rope.
Compress the rope, making sure your thumb 
is within reach of your mark once the rope is 
compressed.

1.

2.

✓

Compress the rope
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STEP 10

Repeat steps 8 and 
9 until the eye splice 
opening (the eye 
itself) is approxi-
mately 3 inches in 
diameter.

Keep stroking the rope back, stretching it over 
the inserted fi d and rope, until the opening is 
3 inches in diameter.

1.

✓

STEP 7

Once you are confi dent that no loose fi bers 
have been caught by the tip of the fi d, con-
tinue to insert the fi d until it is entirely buried 
in the hollow core of the rope.
Wiggle the fi d cautiously forward, being careful 
not to snag loose fi bers. 

1.

✓

Compress rope to 
open up core

Gently wiggle fi d inside 
hollow core

STEP 9

Holding the tip of the fi d immobilized in the 
rope core with one hand, stroke compressed 
rope towards base of fi d until it is fully 
stretched.
Hold the tip of the fi d fi rmly to prevent it from 
sliding back as you stroke the rope.
If you have diffi culties sliding the rope, see the 
TIP on the following page.

1.

✓

✓

Stroke compressed 
rope towards base 
of fi d until it is fully 
stretched

Squeeze tip of fi d fi rmly 
to hold in place

STEP 8

With one hand, fi rmly grip the base of the fi d 
to immobilize it within the rope core.
With the other hand grip the rope, approxi-
mately 6 inches beyond the tip of the buried fi d 
and compress the rope over the fi d.
Repeat this step until no more rope can be 
pushed onto the fi d.
Finally, grip the tip of the fi d so that it is im-
mobilized at this point.
Compress the rope over the length of the fi d.
Once the length of the fi d is covered with com-
pressed rope, hold the tip of the fi d fi rmly.

1.

2.

3.

✓

✓

➋ Compress 
rope over fi d

➌ Squeeze tip of 
fi d fi rmly to hold 
in place

Approximately 
3 inches

➊ Squeeze 
base of fi d
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STEP 11

To remove the fi d, squeeze the rope near the 
base of the fi d.
Compress the rope over the fi d and bend the 
rope just ahead of the tip of the fi d.
Gently ease the tip of the fi d out between the 
rope’s strands.
Pull the entire fi d out of the rope’s core then 
remove all the securing tape and the tapering 
tape.
Compress the rope over the fi d to loosen 
strands and ease extraction.
Remove all tape from the tip of the rope.

1.

2.

3.

4.

✓

✓

Squeeze rope then 
bend and ease fi d out 
between strands

STEP 12

Grab the rope fi rmly with one hand, approxi-
mately 18 inches from the eye splice end of the 
rope.
Use the other hand to stroke the rope AWAY 
from the eye splice, in the direction of the 
exposed tail. This will gradually retract the tail 
within the hollow core of the rope
Once the tail is totally buried, the eye splice is 
complete.
Squeeze and stroke the rope, AWAY from the 
eye splice end, in order to cover the loose rope 
tail from which you just removed the fi d and 
the tape.

1.

2.

3.

✓

Squeeze 
tightly

Eye 
splice

Stroke rope over tail end 
until it is totally buried 
inside core

TIP
If you have diffi culties stroking the compressed 
rope over the fi d to stretch it, insert a nail (or 
a screwdriver) through rope strands and in the 
opening you left at the tip of the fi d.

This will provide an anchor point when attempt-
ing to immobilize the fi d and stroke the rope 
back over the inserted material.

Insert nail
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SPLICING PROCEDURE
End-to-end splice 
(12-strand double-braided hollow-core construction)

The end-to-end splice is used to join two ropes.  In the event 
that a mainline breaks and you wish to salvage the broken end, 
the end-to-end splice will allow you to reattach it to the main 
section of the rope.

STEP 1

Taper the two ends that you are going to at-
tach. (See End taper section)
The two ends should be taped TIGHTLY, once 
they have been tapered.

1.

✓

STEP 2

Lay the two ropes side-by-side.
Mark each rope approximately 30 inches from 
the end. This will be the “insertion point” for 
each rope.

1.
2.

Read through all the steps once to get an overview of the procedure before 
actually proceeding with the task. Red text highlights key reminders! 
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STEP 4

Compress the rope that does not have the fi d 
attached to it (receiving rope) at the marked inser-
tion point to open its weave.
Use your thumb to open up the strands, exposing 
the hollow core.
Take note of direction of the thumb and tapered 
end of receiving rope in photo (left).  

1.

2.

✓

STEP 3

Using the electrical tape, tightly attach the fi d to 
one of the rope ends.
Leave a small opening at the tip of the fi d to have 
room to insert a nail or screwdriver. It might be 
required later in the splicing process, should the 
splicing prove to be diffi cult, particularly on a worn 
rope.
The fi d should be taped TIGHTLY to the end of the 
rope.
Leave an opening between the end of the rope and 
the tip of the fi d.

1.

2.

✓

✓

Wrap tape tightly around 
fi d and end of rope

Leave opening large 
enough to insert nail 
or screwdriver

Use thumb to 
expose hollow core

Direction of tapered end 
of receiving rope
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STEP 7

Bury the inserted rope as described for the Bur-
ied eye splice (Steps 8 to 10) until the “inser-
tion point” mark (Marked in Step 2) is about to 
disappear into the core of the receiving rope.

1.

STEP 6

Continue to insert the fi d until it is buried in 
the hollow core of the rope.
Make sure that there are no loose fi bers caught 
by the tip of the fi d as you insert it.

1.

✓

STEP 5

Insert the tip of the fi d into the opening, in 
the direction away from the tapered end of the 
receiving rope.
Wiggling the fi d, bury the fi rst 2 to 3 inches 
into the central hollow core of the rope.
Continue wiggling the fi d while moving it back 
and forth to establish a clear channel and 
ensure that you have not snagged loose fi bers.

1.

2.

3.

Compress rope to 
open up core

Gently wiggle fi d inside 
hollow core

Tapered end of 
receiving rope
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STEP 9

“Milk” the receiving rope back over the exposed tail. 
This portion of the end splice is complete.

1.

STEP 10

Repeat the previous 9 steps with the second rope end. 
The entry point for the remaining rope end (previously 
marked) will be located directly adjacent to where the 
two ropes are currently joined.
The photo shows how the completed end-to-end splice     

should look. 

1.
2.

✓

STEP 8

Locate the tip of the fi d within the core of the receiving 
rope.
Extract it between rope strands.
After it is extracted, remove the fi d and all electrical tape 
from the tip of the rope.
Remove all tape from the tip of the rope.

1.

2.
3.

✓

Compress rope 
then bend and 
ease fi d out 
between strands

Remove tape

Stroke rope over the 
exposed tail

Spectra-001-Jan-03.indd   14Spectra-001-Jan-03.indd   14 28/03/2006   10:30:11 AM28/03/2006   10:30:11 AM



15  —  FERIC Guide: Spectra rope for skidder mainlines

The following series of pictures show examples of mainline end-termination hardware. Terminating the main-
line with a knot should be avoided as knots reduce rope strength by up to 70% in some cases. While other 
termination links are available, the two types shown have been used successfully during our trials. They are 
both attached using an eye splice.

Pear-shaped link 

The pear-shaped link termination has the advan-
tage of providing a convenient handle for the 
operator when pulling the mainline out.

Endkey link

Quite similar to the pear-shape, this end connec-
tion – while providing a handle to the operator 
during pull out – also provides the ability to 
attach a “chain link” type choker. Similar to a 
keyhole slider on the mainline, the chain link 
choker’s needle is inserted through the endkey, 
and then the chain link is slid into the slotted 
portion of the keyhole and secured.

Mainline end terminations
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While FERIC’s trials have demonstrated the viabil-
ity of using Spectra rope in forestry operations, it 
is important to note that the rope will be under 
severe working environments. Therefore, it is im-
portant to properly care for the rope to ensure its 
durability.

When fi rst installing a new rope, it should be pre-
stretched. The fi rst few loads should be relatively 
small and winched with care while avoiding sud-
den shock loads. This will allow the fi bers to seat 
and align themselves, and ensure the rope is not 
prematurely damaged. It has been suggested that 
proper breaking-in of Spectra rope can actually in-
crease the manufacturer’s rated breaking strength. 
Some manufacturers will provide pre-stretched 
ropes, at a premium cost.

Spectra ropes need to be handled properly. While 
quite resistant to abrasion, they are susceptable 
to cutting if pulled over sharp objects when under 
tension (for example, winching over sharp objects 
such as rock ledges or metal plates) thereby short-
ening life expectancy. Good winching technique is 
crucial to maintaining the rope’s performance. 

Know what to look for when inspecting your Spec-
tra rope for shock loading and damage from abra-
sion or cutting. When inspecting the rope, start at 
the termination point looking for sudden diameter 
changes or excessive “fuzzing” on an individual 
rope strand or pair of strands. This could indicate 
a more serious and localized fi ber failure. Note 
that a diameter change where the rope end from 
the splice appears is normal. You will also note a 
general fading of the bright color of the rope. This 
is a normal process. 

Rope care

Typically, after some use, Spectra mainlines will 
“fuzz-up” and loose their initial new plastic-like 
appearance. This fuzz is the result of individual 
fi bers being abraded out of their initial constructed 
alignment. This is a natural process, and actu-
ally helps protect the rope from friction as well as 
infi ltration of dirt into the rope’s central core. This 
“fuzzing” is generally uniform, yet more apparent 
towards the termination link, while gradually de-
creasing closer to the skidder where the rope tends 
to be submitted to less abrasion.

To ensure uniform wearing of the rope, periodically 
reverse the rope end-for-end. The rope can also be 
recoated with polyurethane to enhance its resis-
tance to infi ltration by dirt and other damaging 
agents. Additionally, recoating will return the rope 
to its highly visible color, which many operators 
fi nd helpful during long-distance winching opera-
tions. Your supplier of Spectra can recoat your rope 
with polyurethane coating or can supply you with 
the materials to do the recoating yourself. If that 
is the case, make sure you follow the application 
instructions provided by the manufacturer of the 
coating.
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Suggested reading
The American Group, Marine and Industrial Ropes, Technical Handbook, 39 p. 1997

Ewing, R.H. Harvesting riparian zones using cable skidders equipped with Spectra® synthetic-fi ber mainlines. 
Advantage report 4(20). 6 p. 

Garland, John. CD collection of publications on synthetic fi ber rope research. Oregon State University. Forest 
Engineering Department.

Online resources
www.samsonrope.com – Access to information on rope and downloadable splicing instructions.

www.ropecord.com – Access to information on ropes, their maintenance, etc.

Cooperating rope suppliers
Henderson. George
Atlantic Braids Ltd
100 Conc. #1 
Chute à Blondeau
ON, K0B 1B0
Tel.: 613-674-2728
Fax: 613-674-3192

Portable Winch Co.  
49 Atto Street, Lennoxville 
QC  J1M 2A2  Canada 
Tel.: 1-888-388-7855  
Fax: 514-227-5196  
Email: proy@portablewinch.com
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