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WHEN TO KNOT AND WHEN NOT TO KNOT
 Down through the ages rope has played a very 
important role in the history of mankind.  There has 
always been a need for rope or cord of some kind.  
Since rope would not be of much use if it did not hold, 
lift, pull, or secure something, it would have to have a 
knot or splice in one or both ends, thus the beginning 
of knots.  The word knot is often used as a general 
term. There are hitches, bends and knots.  Knots are 
generally tied to hold or secure.  Bends are generally 
used to tie two ropes together and hitches are usually 
tied around an object. 
 We are told by historians that rope making and 
knotting were generally well known by many civilized 
races, as well as savage tribes, long before man took 
to the sea.  Knots can be divided into two categories; 
useful knots and ornamental or decorative knots.  Some 
knots will be in both categories.  There is little doubt 
however, that the art of tying knots and that of making 
ornamental rope designs were further improved upon 
by the mariners of the earlier days. When the sailors 
had time and wanted to decorate, they used the product 
that was readily available.
 There are occupations that use knots exclusively. 
Mountain Climbers, Spelunkers, Rescue Life Safety, 
Arborists and Suspended Access are some of the most 
obvious.  These applications mostly use Kernmantle 
rope, either static or dynamic with a variety of knots, 
hitches and bends to accomplish safe end results. 
There are many safe uses for knots in other rope 
constructions.  However, there are characteristics in 
fiber and/or constructions that would make a product 
unsafe to use with a knot.  During the invasion of 
Greece (480 B.C.), Xerxes marched his army across 
the Hellespont, over bridges of boats held together by 
huge rope cables stretched from shore to shore.  The 
historian Herodotus relates that these cables were made 
of flax and papyrus, and that they measured twenty-
eight inches in circumference.  This is not a rope that 
could be easily tied in a knot.

 Knots reduce the break strength of all ropes. 
The question of how much, is related to fiber, 
construction and type of knot.  The bowline knot is 
sometimes called the king of knots, and is the most 
useful way to form a loop in the end of a rope.  The 
loss of strength varies from 40% to 48% depending 
on rope construction or fiber.  (The test data and charts 
are available on Excel spread sheets.  Send requests to 
drichards@ropecord.com).  The reduction in strength 
is but one factor in the equation.  Some fibers have a 
very low coefficient of friction, which means that a 
knot will probably not hold and will pull out at a low 
load.  Polyethylene fibers have a very low coefficient 
of friction and should not be used with knots. High 
Modulus Polyethylene (HMPE) also has a very low 
coefficient of friction and should not be used with 
knots.  The high strength HMPE, Aramid and LCP 
fibers lose a relatively high percentage of strength in 
a typical knot.  This is normal and is not considered a 
negative. 
     Strength loss and knots pulling out are not 
the major factor in most cases.  The majority of the 
problem is the knot coming untied.  This is directly 
related to the construction of the rope.  A very hard lay 
or braid will make a rope very stiff (not flexible).  As 
a result, even a person experienced in knot tying may 
not have the strength or equipment to properly dress 
the knot.  Therefore, a slight vibration will cause the 
knot to come untied.  The most common problem is in 
the construction field.  It is a requirement to tie a ladder 
in place while working aloft.  In most cases, a 3-strand 
polypropylene rope is used.  If the rope is a hard lay, 
it is almost impossible to tighten the knot sufficiently. 
The climbing up or descending will produce a slight 
vibration and eventually the knot will come untied. 
The Cordage Institute recently received a letter from 
Europe regarding a fatal accident.  A small boat was 
being moved on a trailer and the mast was secured with 
a 3-strand polyester rope.  In just 12 miles the knot 
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came loose and the mast fell causing a fatal accident.  
There is not any way of knowing how many minor 
accidents or near misses are not reported.
 There are several sources of knot tying 
instructions.  The Boy Scouts still teach knot tying. 
Online are several knot instructions from simple to 
very sophisticated.  One of the most unique is Grog’s 
Animated Knots found at www.animatedknots.com.  
There are many books on the subject.  My favorites 
are: “Encyclopedia of Knots and Fancy Rope Work” 
by Raoul Graumont and John Hensel,  published by 
Cornell Maritime Press, Inc., Cambridge, Maryland, an 
old but good source.  “Ashley Book of Knots” can be 
found online. “The Ultimate Encyclopedia of Knots and 
Rope Work”, by Geoffrey Budworth is available from 
Barnes and Noble.  Anyone can learn to tie knots and 
everyone should have the basic knowledge of at least 
a few reliable knots. There is the International Guild 
of Knot Tyers (IGKT) founded in 1982, which is now 
a recognized educational charity. 
 The best rope to hold a knot is one of natural 
fi bers, but it is becoming more diffi cult to fi nd.  Any 
soft fl exible rope or cord will hold a knot if properly 
tied.  After tying the knot it has to be dressed.  That is, 
pulled down tight while observing to ensure the knot 
will hold.  If you cannot pull the knot tight, or if the 
knot opens after being pulled, do not trust it.

WHEN TO KNOT AND 
WHEN NOT TO KNOT

( Continuted from Page 1)
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IMPORTANT 
EVENTS

Oceans ‘10 MTS/IEEE Conference
September 20-23, 2010

Washington State Convention 
and Trade Center

 Seattle, WA
www.oceans10mtsieeeseattle.org

Associated Wire Rope 
Fabricators General Meeting

April 11-14, 2010
Bellevue Hyatt
 Bellevue, WA
www.awrf.org

Cordage Institute 
Annual Conference

May 12-14, 2010
Marriott at McDowell Mountains

 Scottsdale, AZ
www.cordageinstitute.com 

Web Sling and Tie Down 
Association Annual Meeting

May 18-21, 2010                                  
  Sheraton Maui Resort & Spa           

 Maui, HI
www.wstda.com

Eurocord
June 26-30, 2010

Dubrovnik Palace Hotel
Dubrovnik, Croatia    
www.eurocord.com

WIRECO WORLDGROUP ACQUIRES 
PHILLYSTRAN, INC.

 WireCo WorldGroup (WireCo) announced that it 
has completed the acquisition of Phillystran, Inc., based in 
Montgomeryville, PA.
 Phillystran Inc. is a manufacturer of high tenacity 
fiber ropes, strands, braids and strength members from 
fibers such as Kevlar®, Twaron®, Technora®, Vectran®, 
Spectra®, Dyneema® and Zylon® for specialized 
applications including mooring lines, life lines, winch lines, 
boat rigging, structural and support lines, power cables and 
broadcast tower guy cables.  Phillystran also manufacturers 
polyester ropes for specialized applications.
 Ira Glazer, WireCo CEO, said, “Phillystran has an 
excellent reputation in the field of high tech synthetic ropes 
and serves as our entrée into this important market.  The 
synergy of their technical expertise and our market research 
provides us a great opportunity in this important market to 
offer the best solutions for our customers worldwide.”
 Phillystran has more than 35 years of experience 
in manufacturing of specialty ropes and strength members, 
and its top priorities are product quality and the satisfaction 
of long-standing customers.  Phillystran operates with 
locations in the United States and the Netherlands.
 “Our entire team will remain intact assuring our 
customers continuity of service and product quality,” 
stated W. Wynne Wister, former owner of Phillystran and 
now a Senior Vice President of WireCo WorldGroup.  “We 
expect to grow our business substantially and, through this 
transaction, now have the capacity to support that growth.”
 Current plans include investments in existing 
operating facilities and equipment, as well as continued 
emphasis on research and development programs.
 WireCo WorldGroup is owned by investment funds 
managed by Paine & Partners, LLC, the San Francisco, 
Chicago and New York-based private equity firm.

About WireCo WorldGroup
Our products are recognized throughout the world and used 
in a wide range of market applications including oil and gas 
exploration; surface and undergroud mining; construction; 
and specialty lifting and suspension applications.  We 
employ approximately 1,900 people worldwide and are 
headquartered in Kanas City, Missouri, with manufacturing 
plants, distribution facilities and research and development 
centers in the U.S., Germany, China and Mexico.  We 
are API certified, QPL qualified, ISO-9001 and AS9100 
registered.

Source:  Press Release  (January 5, 2010)
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SAIL FERRIES,                                       
A WIND-POWERED PAST

 Memories and memorabilia of sail ferries on south 
Lake Champlain really get the attention of James Bullard 
and Douglas Brooks. 
 Bullard, a retired ferry boat captain and Brooks, a 
shipwright, are always looking for those with long memories 
or fuzzy photos of the wind-powered, simple flat-bottomed 
boats that carried two-leggeds, four-leggeds and wheeled 
conveyances to a dozen landings dotting the lake. 
 Bullard and Brooks’s illustrated lecture, “Linking 
Lives: The 200-year History and Role of Sail Ferries on Lake 
Champlain” was presented October 29, 2009 at the Sherman 
Free Library and November 4, 2009 at the Northwoods Inn 
in Lake Placid as part of the 150th commemoration of the 
“John Brown Coming Home” festivities. 
 On Dec. 6, 1859, the abolitionist’s body was 
transported on a sail ferry from Arnold’s Bay in Vergennes, 
Vt., to Barber’s Point, south of Westport.  Though Bullard 
and Brooks don’t expect anyone to recall Brown’s cortege, 
they are open to new information. 
 “When I was running the ferry years ago in the ‘70s, 
‘80s and ‘90s, people would come across and say, ‘Here’s an 
old photograph we found in Aunt Agatha’s bureau.  Maybe 
it’s of interest,’” said Bullard, of Westport.  “This happened 
any number of times.  The photographs showed old cars and 
old horse and buggies and hay wagons on various ferries on 
the south lake.” 

Full Circle
 At their first lecture in Ticonderoga, Brooks and 
Bullard were schooled on certain histories by descendants 
of sail-ferry owners. 
 “Some of the members of those families could 
engage in the discussion and tell about their family 
memories,” Bullard said.  “It did happen in a couple of 
instances.  For me, it’s a very rewarding experience.  I hope 
it’s equally rewarding for anyone that comes to the lecture. 
I had more fun and learned just as much if not more as the 
people who were sitting in front of me.” 
 Thirteen independent ferries operated from Crown 
Point and Whitehall and in between. 
 “They were small,” Bullard said.  “We’re going back 
before the Civil War here.  If you look at a map of Bridport, 
(Vt.), there’s a road leading to a ferry landing right straight 
into Middlebury called Market Road.  It’s part of (Route) 
125. The old route is still there.” 
 In his estimation, the railroads killed the ferries and 
trucks killed the railroads. 
 “We’ve come full circle,” Bullard said.  “The trucks 
are what destroyed the Crown Point bridge.  The trucks got 
longer, and the bridge has stayed the same.” 

 Are sail ferries a green alternative?  “Wind power 
is always going to be there,” Bullard said. 

Simple Construction
 One of the earliest sail ferries operated in 1785 
between Chimney Point in Addison, Vt., and Port Henry, 
according to “Lake Champlain Sail Ferry Replica Project” 
by Brooks.  Five years later, settler John McNeil operated a 
sail ferry between Charlotte, Vt., and Essex.  Ferry owners 
or local carpenters built the crafts, which ranged between 
30 and 50 feet in length. 
 “They are a very unique vessel in some ways and 
not unique in some ways,” said Brooks, who was the project 
manager for the Weatherwax, a mid-range replica sail ferry 
built by Tri-Coastal Marine Inc. in 2001 and 2002. 
 “They are a very simple box-type scow hull, 
extremely simple construction.  The mast is not set to the 
center line of the hull.  It’s set over on one side.  The reason 
for that is the sail ferries always depend on the wind blowing 
directly up the lake or directly down the lake from the north. 
They always set sail to the downwind side of the boat, so 
the sail, boom and rig were not swinging across the deck 
where all the passengers were.” 
 Though the boats may have been built by the 
owners, Brooks deduced from the rare ferry images that 
the sails were professionally constructed in Burlington and 
Plattsburgh sail lofts. 
 “None of the sails look weird or out of place.”  The 
unnamed ferries were known by their owner’s name, for 
example Wilkinson Ferry, or by a location.  “You don’t see 
names until they become motorized.”  Sail ferry owners 
received state charters to operate. 
 “There’s a rich history that has disappeared.  It’s a 
very interesting and untold story.  I had some ambition of 
ultimately publishing something on the subject.  There’s a 
lot on naval history and the big commercial ships on the 
lake, but no one has systematically looked at this subject.” 
 Bullard and Brooks’s lecture series was spurred by 
the John Brown Coming Home commemoration. 
 “John Brown’s widow had to convince the ferry 
owner to go out on the lake,” Brooks said.

Source:  Press-Republican  (October 29, 2009)
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EDITORIAL: CAVEAT EMPTOR ON 
DRILLING: THE GIST: WONDROUS 

CLAIMS ABOUT LIFTING FLORIDA’S 
OFFSHORE BAN DON’T HOLD 

WATER.
 Fortunately for Florida, Rep. Dean Cannon’s quest 
to lift the state’s offshore drilling ban is slowing.  Credit the 
growing number of dubious claims for dragging it down.
 The latest came last week during a hearing before 
the House Select Policy Council on Strategic & Economic 
Planning, when promises about the riches drilling would 
produce for Florida landed with a thud. 
 The pro-drilling group Florida Energy Associates 
estimates Florida can expect $2.25 billion in royalties 
annually by opening up its coastal waters in the Gulf to 
drilling.  That’s based in part on the assumption that it can 
depend on companies pumping 150 million barrels of oil 
annually. 
 Well ... Florida Department of Environmental 
Protection Secretary Michael Sole told the council chaired 
by Mr. Cannon that Louisiana produces just 6 million barrels 
of oil annually.  And Texas -- big ol’ Texas -- produces just 
2 million barrels annually from its state waters.  Add in its 
take from natural gas, and it nets an average of about $45 
million a year. 
 The Texas General Land Office adds that all 
offshore drilling up to 10 miles off the Lone Star State’s 
shores since the late 1940s has brought Texans just over $6 
billion in royalties. 
 But Florida, somehow, can expect $2.25 billion a 
year? 
 Or maybe those wanting to drill really don’t know 
what to expect?  As a representative for Big Oil says, “we 
are confident there are significant reserves off Florida’s 
coast.”  But he adds, “like the environmentalists [say], you 
won’t know for sure how much is out there unless you drill 
and find out.” 
 Other claims are faring little better.  Or worse, like 
the one that says criticism concerning the damage drilling 
can cause, amounts to fear-mongering, because modern oil 
exploration’s improved safety record ensures it will protect 
and preserve Florida’s coastline. 
 Except 150 miles off Australia’s northwest coast, 
for a 10th straight week, oil continues to spew up to 400 
barrels a day from a state-of-the-art rig. 
 Four attempts to seal the leak by some of the 
world’s leading oil well-control specialists have failed.  A 
fifth try is scheduled next weekend. 

 Big Oil’s defenders say a spill -- however unlikely 
-- off Florida’s shallower waters could be sealed far more 
speedily. 
 But, quite likely, not before damaging the coast. 
Moreover, lifting Florida’s drilling ban would likely cause 
the federal ban that keeps drilling 125 miles from the Gulf 
shore to crumble.  A spill in a deep-set rig 50 or 75 miles 
out could present Florida with a hard-to-cap crisis like the 
one near Australia. 
 Claims by Mr. Cannon that offshore drilling will 
get an honest and open airing also took a hit earlier this 
month when the Senate leadership appointed the spouse of 
a lobbyist for the oil industry to head a committee that will 
consider a drilling bill. 
 Mr. Cannon also keeps talking about how all 
those drilling royalties can support all sorts of needy state 
programs, including those benefiting the environment. 
 But where’s the discussion about how much money 
the state would have to devote to regulating drilling? 
 According to a report in Wednesday’s Sentinel, Mr. 
Cannon now thinks he won’t be able get the Legislature to 
vote this year on lifting Florida’s drilling ban. 
 He’s looking instead to next year’s regular session. 
 That’s a relief.  This idea needs a lot more time 
and review, and even then it may not pass muster. 
 Without further scrutiny, its credibility will keep 
springing leaks each time it surfaces.

Source:  The Orlando Sentinel  (October 29, 2009)

WHITEHILL MANUFACTURING   
HIRES CHRIS PHILLIPS

 Whitehill Manufacturing (www.whitehillmfg.
com), designer and manufacturer of high performance 
synthetic rope, announced that they have hired Chris 
Phillips.  The addition of Chris Phillips reinforces the 
company’s commitment in providing customers with the 
best technical resources available in the industry. 
 “The opportunity to hire Chris fits perfectly with the 
expanding needs of our customers.  Fortunately, we found 
someone with a strong technical background whose deep 
knowledge and respect in our industry is well recognized.  
Chris’s background with Allied Signal, Honeywell and 
Performance Fibers has prepared him well for the solutions 
sought by our customers.  He adds immediate value to 
existing projects and new opportunities,” says A. Simeon 
Whitehill, founder and CEO of Whitehill Manufacturing.

Source:  Press Release  
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Visit us online at: 
www.cordageinstitute.com

8TH INTERNATIONAL                                                                                                           
ROPE TECHNOLOGY WORKSHOP                                                                                                           

DECEMBER 3-4, 2009
 The 2009 Marine Technology Society’s “8th 
International Rope  Technology Workshop” was held in 
Galveston, Texas. 
 The Workshop Organizers are:                                                                                         
• Chair: Evan H. Zimmerman, Delmar Systems, Inc.                                                               
• Co-Chair: Chris Phillips, Whitehill Manufacturing.                                                         
• Co-Chair: Dr. Rafael Chou, Samson.                                                                 
• Assisted by Debbie Oaks, Offshore Technology 

Research Center, Daniel Alonso, Delmar Systems, 
Inc. and Christina Smith, Delmar Systems, Inc.                                                                

 The Workshop was put on by: MTS Rope and 
Tension Member’s Technical Committee, Offshore 
Technology Research Center (OTRC) and Texas A & M’s 
Ocean Engineering Program.  Workshop Sponsors: Delmar 
Systems, Inc., Samson, Bexco Rope and Teijin Fiber.
 There were 15 presentations given over the 2 day 
workshop.  These are given in a workshop environment 
and are not published papers.  However, the following is a 
list of the presentations and presenters.  If you would like 
a copy of the presentation you may contact the presenter or 
email drichards@ropecord.com.

JIP on Polyester Rope Stiffness Modeling, 
Testing, and Analysis                                   

Tom Kwan, JD Marine LLC

Results of the DNV “Improving Fiber Mooring 
Design Practices” JIP                          

John Flory, TTI  and Vidar Ahjem, DNV

Challenges and Alternatives for Ultra Deepwater 
Moorings in Santos Basin                        

Cesar J.M. Del Vecchio,  Petrobras

Seeking Approval for Laying Down Permanent 
Polyester Moorings on the Seabed          

 Todd Veselis, InterMoor Inc.

High Tenacity Polyester for       
Offshore Mooring Ropes 

Milton Bastos and Leandro Haach,        
MBB Enterprises Inc.

Cost-Efficient Use of 1W72 Polyester     
Rope in Deep Water

Jason Pasternak, Delmar Systems

Inspection Criteria for Fiber Ropes          
John Flory, Tension Technology International

In-Situ Characterization of Synthetic Rope     
Bob Christ, Sea Trepid International LLC

Use of Advanced Fibers for 
Deepwater Mooring Systems                                          

Ray R. Ayers, Stress Engineering Services

Time to Failure Modeling of Aramid Fibers     
Mattijis van Leeuwen, Teijin Aramid

Predicting the Torsional Response                            
of Mooring Chains                                       

Isabel Ridge, Tension Technology International

Innovative Torque Matched Design                
for Synthetic Ropes
Karel Devos, Bexco

High-Temperature Resistant Rope               
Neil Fontenot, Samson

Development of Deep Cool Technology – Deep 
Water Synthetic Lowering and Lifting Lines with 

Enhanced Cyclic Bend Fatigue Resistance      
Bill Fronzaglia, DSM

TTI Testing Specialist Rope Testing Facility     
Isabel Ridge, Tension Technology International

 On Thursday evening, all were treated to an 
excellent dinner and two keynote speakers; Lance 
Labiche with the Department of Interior, Minerals 
Management Service and Cesar Del Vecchio with 
Petrobras from Brazil.  The recipient of the 2009 
Rope Pioneer Award was yours truly.

Dave Richards, Technical Director  
Cordage Institute
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• Reels • Cut Lengths • Fabrications
•Coatings • Splicing • Terminations

• Encapsulations • Hardware and Fittings
Rope Inspection • Design and Engineering

Heavy Lift Synthetic Rope Slings
New Advanced Test Facilities

ASTM Certified to 800,000 lbs.
CI 1500 Testing • Tension-Tension Cycling

Computer Data Generation
Special Testing Protocols

Southwest Ocean Services, Inc.
5718 Armour Dr., Houston, TX 77020

Tel: 800-231-6687 • Fax: 713-671-2515
www.swos.net

SAMSON INTRODUCES NEW 
FIBER TO ROPE INDUSTRY,                       

NEW ROPE TO SAILORS
 Samson introduces Innegra™-S to the rope 
industry.  Available exclusively at Samson, the use 
of Innegra™-S has enabled Samson to develop a 
line of products that bridges the gap in performance 
characteristics between traditional synthetic fibers, 
such as nylon and polyester, and high-performance 
synthetic fibers, such as high modulus polyethylene 
(HMPE), liquid crystal polymer (LCP), and aramids. 
Samson’s first product in this line is MLX, developed 
for the sailing market.

Continuum of Innovation 
 Known for their research and development for 
more than 130 years, Samson continues to bring new 
rope technologies into the marketplace.  Recognizing 
a void in the product line was the impetus for the 
research leading to this new fiber.  “We knew we had 
to consider fibers that were unfamiliar to the rope 
industry in order to achieve our goals,” says vice 
president of research and development, Dr. Rafael 
Chou.  “Historically, if you wanted a fiber that would 
out perform traditional nylon and polyester, you had 
to leap into high-performance fibers like HMPE, LCP, 
and aramids.  Oftentimes this was not the best solution 
because the degree of performance improvement 
might be overkill for the application making it too 
expensive.  We set out to find the ‘missing link’ in 
synthetic fibers for rope making. That’s when we 
found Innegra™-S.”  A high modulus polypropylene 
(HMPP),  Innegra™-S, when blended with HMPE, 
creates a line that is lighter and stronger than nylon 
and polyester, and comfortably fits the mid-point in 
performance and price.  

First in the Product Line: MLX
 Developed for the sailing industry, MLX 
is the first product incorporating Innegra™-S to be 
introduced by Samson.  It is intended for sailors who 
want to upgrade from traditional synthetic fibers but 
do not require the performance characteristics of high-
performance synthetic fibers.  MLX is designed for 
the club racer but is also suitable for the performance-
oriented cruiser.  

 This double braid construction incorporates a 
unique core made with the new fiber and a polyester 
cover.  MLX is a lightweight core-dependent line that 
has excellent strength and low stretch.  The core is 
coated with our Samthane coating to match the color of 
the cover, making the line strippable for greater weight 
savings. 

About Innegrity
 Innegra™-S, officially launched in 2007, was 
developed by Innegrity of Greenville, S.C.  Innegrity 
joined with the German company Reimotec to form 
Innegrity Europe GmbH, and began manufacturing the 
fiber in 2008.   Innegrity is currently developing products 
through the use of Innegra™-S for high-performance 
applications in the ballistics, transportation, and 
sporting goods markets.  With Innegra™-S, Innegrity 
has successfully developed a bulletproof material; a 
highly resilient composite for marine applications such 
as surfboards and kayaks; and because Innegra™-S is 
the only polypropylene fiber that has a modulus and 
strength stronger than the concrete itself, it is being 
integrated into concrete to provide reinforcement 
superior to other polypropylene reinforcement fibers. 
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