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By Miles McCoy

“And, manufacturers have designed
tools to do several different actions
instead of one,” Denman said. “So, now
they do several actions all right, but not
one thing well.”
Lowell Cordas, owner of Lowell’s
Tools in Lacey, Wash., agreed, adding
that consolidation in the tool industry has reduced needed innovation.
“Small manufacturers made many of
the innovations,” he said. “We get a
hundred good ideas from the small
manufacturers.”
In addition, he said, the small manufacturer is being squeezed by the quantity
demands of big retailers and the rapidly
rising cost of manufacturing, even if one
outsources that function to China.
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While new, automated machines
gather most of the press attention,
simple hand tools remain an integral
part of horticulture.
We are so accustomed to using
them that they seem almost invisible.
Hand tools have a long history.
The oldest ones date from the end of
the Pliocene Epoch, 2.6 million years
ago. Humans first crafted them from
crude stone shapes that could fit into
their hands.
Eventually, steady improvements
in both materials and form led to
today’s tools. Some tools have not
changed in centuries.

“Over time, tools evolved to fit
most people and tend to be ergonomically positive,” said Bob Denman,
owner of Red Pig Garden Tools in
Boring, Ore.
Perhaps counter-intuitively, the use
and availability of hand tools peaked
prior to World War II. The development of smaller motors during the war
led to many tools becoming hand-held
power tools.
“There are fewer hand tools now
than there used to be,” Denman said.
The selection and sizes of hand
tools also decreased as stores stocked
fewer items on their shelves, and manufacturers adjusted what they were making in response. Some hand tools, such
as shovels, are now made in one size
that supposedly fits all.
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Defining ‘hand tools’
Wikipedia defines a hand tool as
“a device for performing work on a
material or a physical system using only
The hand tools can be manually used
employing, or electrically powered,
using electrical current.”
While we easily recognize many
common, general hand tools such as
the hammer or shovel, the definition
spans a range of specific tools, including calipers, vises, clamps, jacks levels
and plumb bobs. Technically, even a
pencil sharpener is a hand tool.
In general, tools are classified by
use. Common nursery and landscape
tools include:
• Digging tools – shovels, posthole diggers, picks and mattocks;
• Driving and chopping tools –
hammers, mauls, sledges and screwdrivers and bits, as well as chopping tools;
• Cutting and smoothing tools
– saws, chisels, planes, files and rasps;
brush-cutting tools; miscellaneous cutting tools; and
• Gripping, prying and twisting
tools – pliers, wrenches and bars.
As mentioned, many hand tools
have also been adapted as power tools.
Yet, some hand tools cannot be easily or safely converted to power tools.
Chisels are one example.
Ergonomic issues
Research done nearly two decades
ago on the ergonomics of nursery work
confirmed that hand tools could cause
several repetitive motion injuries.
In doing field pruning, workers use
various shears to remove unwanted or
dead matter. The dominant hand grips
repetitively, with an average of 40-50
cuts per minute, which works out to
about 2,500 per hour!
A hand pruner that is not well
designed can cause injuries, and it certainly slows the work process.
Propagation is another example of
repetitive actions. Workers, standing or
sitting at a worktable, use hand shears
on cuttings to make into smaller pieces
for propagation. The shears are held
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handle length and diameter, can lessen
the stress on the worker.
“Many tools had handles that were
48 inches, which were too short for
most people,” Cordas agreed. “They
work fine if the worker is less than five
feet tall. We started making 54-inch
handles, and tool makers such as Bob
feel they need to be even longer. The
handle should come up to at least your
nose, and Bob feels they should reach
your forehead.”
Longer handles allow the user to
stand up straight with the shovel held
to the side without bending over,
Denman said. This lessens stress on
the lower back.
“We are still not making handles for
taller people,” he said.
Handle diameter is another key
42

Spring-loaded handles can make cutting actions
faster, not to mention easier on the hands.
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in the dominant hand; plant material is
grasped with the non-dominant hand.
When cutting, the right hand is again
engaged in very repetitive gripping,
with an average of 50-60 cuts per minute. After each piece, the shears must
also be disinfected, which requires an
additional action.
Meanwhile, landscape crews do not
deal with as many repetitive motions,
but they use a much wider range of
tools in their daily work. What’s more,
the positional ergonomics are less predictable and varied. These differences
notwithstanding, the same injuries can
happen, so better “fitting” tools are key
to avoiding problems.
According to Denman, even simple
tools such as shovels have designs that
significantly affect their use and impact
on the user. For instance, proper shovel
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design issue. Studies show that handle
diameters ranging from 1½ –2 inches
are best for tasks requiring more force,
or greater torque, such as with screwdrivers, hammers or chisels.
Shovel handles should be at least
1½ inches, and wider for bigger hands.
Larger sizes are easier to grip, with fingers positioned to reduce slippage and
stress on the hand.
“But, most fiberglass handles are
only 1 inch in diameter,” said Denman.
“This is why they have foam grip coverings, both to add width and create a
soft, less slippery surface.”
A similar situation exists for those
with smaller hands, often women.
Cordas pointed out that women now
make up more of the work force,
but most tools are designed for men.
Women need smaller handles of around
1 inch, but most are 11/16 or 11/8 inches.
Here are other recommendations
for handle width:
• For tasks needing more precision
and delicacy (such as fine chiseling and
driving miniature screws), manufacturers
suggest using single-handle tools with
handle grips ranging from ¼-½ inch.
• The grip span of pliers, snips,
cable cutters and other double-handled
tools can cause hand fatigue. Tasks that
require more force (like gripping with
large pliers), tools with a maximum
“open” grip span of 3½ inches, and a
“closed” grip span no less than 2 inches
across, are best.
Meanwhile, detailed jobs using pincers, tweezers or tongs work best with
grip spans ranging from no less than 1
inch (closed) to no more than 3 inches
(open).
Hoes are another tool that needs
longer handles, again to prevent bending over. But, the more important
consideration is the angle of the blade,
Denman said.
In Europe, there are two types of
hoes, one for weeding and one for
moving soil. The weeding version has
a blade set at 10 degrees to the soil,
while the soil mover should be 90
degrees. Obviously, these are two dis-
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tinct tools. Most U.S. versions are closer
to the soil mover and are not the efficient at weeding, Denman said.
Modern ergonomic improvements
Despite the prevalence of centuryold designs, ergonomic designers have
made a few major changes in several
hand tools.
One example is the hand-held
pruner. Denman said the hand pruner
was invented in the 1600s and designed
along a single axis (a straight line can
be drawn from the tip point of the
blades through the blade connection to
a point centered between the handles).
The drawback of this design was
that it required the user to often bend
the wrist down, losing 40 percent of
the potential cutting power. Another 20
percent is lost when the wrist is turned
to the right or to the left during a cutting motion.
Finally, in the 1960s, Felco studied the ergonomics and changed the
design. The company angled the cutting
head on some models, which increases
user comfort by extending the access
of the forearm. The company also created a revolving handle that spreads the
muscular effort over all five fingers and
reduces the effort of cutting by 30 percent. This lowers the risks of tendonitis
and inflammation. Different versions
were designed for right- and left-handed users.
Cordas has also developed a different weeder design, with a much smaller
head, that comes in several handle
lengths to match the user’s height.
Selecting the right tool
In addition to the above design
issues, there are some other guidelines
for choosing the right hand tool for
your body type, and the job at hand:
• Avoid using tools that have
built-in finger handle grooves. Since
hands are different sizes, fingers may
not align well with the grooves, causing
excessive pressure that leads to discom-
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fort and injury.
• Consider tools with cushioned handles. Some people prefer
these handles that are covered in a soft
material. They can provide a firmer
grip with reduced slippage, and may
be more comfortable for long hours of
use. Hard-handled tools can be quickly
and inexpensively converted just by
adding a sleeve.
• Examine tool handles before
use. Make sure they are free from
sharp edges and seams that might irritate or cut the hands.
• Use tools with spring-loaded
handles (if applicable). These are
included on many double-handed
gripping and cutting tools. They automatically return to the open position,
which makes the next cut quicker.
• Consider your wrist. Try to
use tools that let you keep your wrist
in a straight position.
• Consider tool length when
working in constrained spaces.
Tools that are too long force users
into awkward work postures and wrist
positions. Find short-handled versions
instead, so that you can keep your
wrist straight.
• Consider your palms. For tools
used on high-force tasks, the handles
must be long enough, or the handles
could press into your palms and injure
you. If the tool’s handle is longer than
the widest part of your hand (the span
from the outer edge of your pinkie to
the outer edge of your thumb), it’s safe
to use.
Denman points out that even after
one finds the correct, well-designed
tool, there is still a best way to use
that tool. Even a perfect tool, used
incorrectly, can cause stress and
unnecessary injuries.
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