CLIMBERS’ CORNER

Speedline Variations: A Photo Essay, Part 2
By Mark Adams
This is the second installment in a two-part photo essay on speedlines.
Part I appeared in the August issue of Arborist News magazine. Topics
that were covered in Part 1 included using a zipline, using a controlled
speedline, tensioning a speedline with mechanical advantage, and lifting
with the control line. This article discusses lifting with a third line, forces
generated by a speedline, and reducing forces on the tree.

Lifting with a Third Line
In some situations, a speedline can be used to move material that is
already on the ground. As shown in Figure 1, several trees had fallen
along the hillside on the right side of the photo. All of the debris
from these trees had to be moved to the cart path on the far left side
of the photo, but it had to be done without causing any impact or
disturbance to the turf. To accomplish this, we used a controlled
speedline and incorporated a third line to drag and then lift the
material so that it could be transported across the fairway.
F i g u re 1. The material from several trees had to be
moved from the hill on the right, across the tees, to
the cart path on the far left.

• the cable was not anchored high in the canopy, but about
halfway up the main trunk of a stout oak; and
• there was no climber in the tree.
For these reasons, we felt that it was acceptable to use a truckmounted winch to apply tension to the speedline. Tension was always
applied before the weight of the piece was on the line, and all parts of
the system were continually monitored and inspected for indications
of wear. No problems were ever noted with any part of the system.
The control/haul-back line (pink) was attached to the speedline
pulley, reeved through a redirect on the tree on the right side of the
photo, and directed down to a Port-a-Wrap mounted on the base of
the tree. A third line (green; called the lift line) was added to the system
to drag the material across the hill and lift it onto the speedline. The
lift line was run through a Pro Traxion, which was also attached to
the speedline pulley. A Pro Traxion is a piece of equipment that has
both a fre e - running sheave and a spring-loaded cam. (It is fancifully
called a swing-sided, self-jamming pulley.) When the cam is engaged,
the rope moves freely in one direction but is held fast by the cam
when pulled in the opposite direction.
To move the material, the speedline pulley was pulled to the top
of the speedline and held in place by the Port-a-Wrap and the control
line. One end of the lift line was tied to the piece that was to be moved
(Figure 1); the other end of the lift line was attached to a mini skid
steer, which was then used to lift the piece into the air.
Once the piece was in the air, the Pro Traxion held the material
and allowed the lift line to be untied from the skid steer (Figure 2).
The piece was then allowed to descend the speedline by releasing
tension on the control line (Figure 3). When the piece reached the
end of the speedline, tension on the speedline was released, allowing
the piece to be lowered and “caught” with the skid steer (Figure 4).

To eliminate stretch over the long distance that had to be covered,
a steel cable rather than a rope was used for the speedline (blue).
The cable was attached by a sling to the trunk of the tree (right side
of the photo), crossed the turf, went through a redirect pulley
mounted on the back of the chipper truck (left side of the photo),
and was tensioned with a winch on a truck that was parked behind
the chipper truck (not visible in the photo).
In Part 1 of this article, on page 44, it was stated
Using any type of motorized machine . . . to add tension can be
very dangerous. It can be difficult to judge how much tension is
being applied and, because these machines are so strong, it can
be easy to overload the system and cause a failure of some part
of the tree.
In this particular case, it is important to note that
• the line that was being tensioned was a steel cable; therefore,
it was not necessary to try to compensate for stretch in the
line—the cable was either tight or slack;
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F i g u re 2. Material was lifted with a lift line (green). The system
was held in place by the control line (pink). Both of these lines
were attached to a pulley that ran on the (steel) speedline (blue).
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Figure 3. Material runs down the speedline (blue). The speed of
the descent of the piece is managed by the control line (pink). The
piece is held in the air by the Pro Traxion and the lift line (green).

Figure 4. At the end of the ru n ,
tension is released on the speedline
(blue) and the control line (pink),
and the piece is allowed to fall and
be caught by a mini skid steer.

While it is relatively easy to place a dynamometer on a block
and measure the force(s) involved in lowering pieces straight down
with a single rope, it is much more complicated to take into account
the several ropes and many angles involved in a speedline. (I have
sometimes wondered if the equations and technical equipment used
for tree risk assessment and tree statics could help us understand
speedline forces.)
A speedline creates what engineers call a bending “moment” on
the stem of the tree. Simply put, moment is the rotational movement
caused by a force acting some distance from a pivot point. For example, when a rope is used to pull over a tree, moment (the rotational
movement) is the tipping and falling of the tree, the force is created
by the pull of the rope, and the pivot point is the hinge.
A speedline setup creates this same type of moment, or rotational force. Any weak point (such as a cavity, split, decayed trunk
flare, or other weakness) could become a failure point in the tree.
It is absolutely imperative to remember that a speedline setup is
exactly the same type of setup that we would use to intentionally
pull over a tree. When working with a speedline, pieces should be
small, and dynamic loading should be avoided or kept to a minimum.
The following examples illustrate ways to reduce or eliminate speedline forces on the tree being removed.

Reducing Forces on the Tree

The process was repeated and used to remove all of the wood and
brush from several trees on the hillside without causing any disturbance
to the finely maintained turf. (This project earned Downey Trees, Inc., a
Grand Award for Excellence in Arboriculture from the Tree Care Industry
Association. A more detailed description of the project can be found in
the article Technical Rigging: Setting a Speedline, which appeared in the
March 2006 issue of TCI Magazine).

Forces Generated by a Speedline
A speedline imparts complicated forces on the rigging and on the
tree, and these forces are not well understood. There have been many
discussions and calculations for determining the forces that are generated by a speedline, but none of these seem to arrive at the same
answer, and all seem to have a slightly different understanding of
the many variables that are involved. The late Peter Donzelli, who
was an engineer and an ISA Certified Arborist, once wrote,
Many people have asked me to try my hand at this calculation.
As much as I have tried, I don’t yet understand it to my own
satisfaction, and don’t want to pass off bad information.
. . . [T]he initial rope tension and stretch (engineers would talk
about rope stiffness, the ability to resist stretch) . . . is the key
to solving for the forces in a speedline. Problem is that it now
becomes more complicated than just vector diagrams; there are
differential equations involved. Just as important, though are
some experiments to validate the equations.
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One way to reduce the stress that a speedline imparts on the tree is
to use an adjacent tree for added support. The speedline can be placed
in a pulley set in the tree or crotch of the tree that is being removed,
run through a sturdy crotch in a neighboring tree, and then anchored
at the base of that tree (Figure 5). This creates more compression,
rather than bending, on the removal tree; adds more rope to the
system (so that there is more stretch); and imparts some of the speedline tension to the neighboring tree.
Another option is to anchor the speedline to the removal tree (as
with a normal speedline setup), tie a second line to the removal
tree, run this second line through a sturdy crotch in a neighboring
tree, and secure the second line at the base of the neighboring tree.
If two lines are used, they should be anchored closely together in
the removal tree. If the lines are tied too far apart, they can create a
shear force and cause failure of part of the tree.
There may be times when the best option for removing a tree is
to use a speedline, but the tree has an obvious or suspected stru ctural flaw. If a tree is deemed too hazardous to have any part of the
speedline system attached directly to the tree itself, it may be possible to use adjacent tree(s) to set up the entire system.
In Figure 6, the dead tree in the middle of the photo was to be
removed without damaging any of the understory. The material was
to be left in an open area that was downhill and to the right of the
dead tree (the “black hole” at the bottom right of the photo).
The tree had been dead for an unspecified amount of time, had
a trunk lean of approximately 15 to 20 degrees to the right, and
had all of its canopy weight on the same side as the lean. A speedline seemed to be the best way to dismantle the dead tree and move
the material, but the tree was judged too weak to withstand the
forces involved with a speedline.
The problem was solved by placing the speedline (blue) in the
large oak to the left of the removal tree. The ground sloped quite
steeply from the large oak, to the dead tree, to the open area; this
topography is really what made the entire setup possible (the slope of
the terrain is approximately the same as the slope of the speedline).
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F i g u re 6. This speedline was
directed over and through the
dead tree, but it never placed
any force on the dead tree itself.

The speedline was set in the top of the oak and directed so that it
went just over and through the canopy of the dead tree (Figures 6, 7,
and 8). At the bottom of the run, the speedline went through a redirect
pulley that was set about 40 feet above the ground in a tree on the far
side of the open area. Note that at the far right end of the run, the speed-

Figure 7. Looking
up the line from
the landing zone.
The large oak is
behind the
climber.

Figure 5. This speedline (blue) has been
run through a crotch
in the removal tree,
then run into the
canopy and anchored
at the base of an
adjacent tree.

line first becomes level and then starts to go up again (Figures 6 and 9)
and then down to a Port-a-Wrap (Figure 10). We were prepared to
set up a mechanical advantage system for use with the Port-a-Wrap but
found that we were able to tension the line adequately without one.
This technique was, in essence, a zipline. The climber girth
hitched a sling to the middle of the limb (to minimize how far the
limb would hang down) and clipped the sling to the speedline with
a carabiner (Figure 11). The piece slid down the line and over the
understory (Figure 12). When the piece reached the open area,
tension was released on the Port-a-Wrap, allowing the piece to fall
to the ground (Figure 13).
The same procedure was used for the smaller pieces of the top
of the spar (Figure 14). The larger-diameter pieces of the spar were
cut in short lengths and dropped at the base of the tree. This system put no stress on the dead tree and still allowed us to easily
move the material to the bottom of the hill.
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F i g u re 8. One end of the
speedline was run through
the canopy of the large oak
on the left and anchored at
its base. The speedline was
then directed over and
through the canopy of the
dead tree, . . .

Figure 9. . . . followed
the slope of the terrain
down the hill, was reeved
through a redirect
pulley about 40 feet off
the ground, . . .

F i g u re 11. A sling is girt h
hitched to a limb and
clipped on the speedline
with a carabiner.

Figure 12. The limb is
cut and then slides/zips
down the speedline.

Resources
Figure 10. . . . and
descended to a Port-a-Wrap
that held tension in the line.
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A speedline can be a very useful—but also a fairly complicated and
intricate—system. The techniques and equipment shown here
illustrate just a few of many configurations that are possible with a
speedline. Each component should be understood thoroughly
before being applied and should first be used in easy, noncritical
situations.
Additional information and training can be acquired through
study materials and/or professional, on-site training. Recommended
resources are
• Rigging for Removal (two-video set plus workbook). Available
from TCIA.
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Climbers’ Corner (continued)
• The Art and Science of
Practical Rigging (eightvideo set plus workbook;
also available as DVD).
Available from ISA.
• ArborMaster® Training,
www.arbormaster.com
• Arboriculture Canada
Training and Education
Ltd.,www.arborcanada.
com.
• North American Tree
Solutions (arboricultural education and
training), scottp@
northamericantree.com.
• Tree Buzz (www.
treebuzz.com).

Figure 13. When the limb is
above the landing zone,
tension is released on the
speedline, . . .

F i g u re 14. . . . and
the piece is lowere d
to the ground.

Mark Adams is an ISA Certified Arborist with Downey Trees, Inc., in the Atlanta, Georgia, area. He is a frequent contributor to Climbers’ Corner.
All photos except Figure 5 courtesy of the author. Photo in Figure 5 courtesy Bill Shakespeare, New England Ropes; and Mark Chisholm, Aspen Tree Experts.
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