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Snake Ha

Hydro-Q
with modular “snake-arm” manipulatg

By Steve Scanlan

andling in small confined spaces where machinery can-

not enter is usually done manually by several workers,
complicating the task and posing a safety risk to handling
personnel and equipment. Tighter worker safety norms in
the 2009 Occupational Health and Safety Act have encouraged
employers to seek handling equipment for these tasks, as well
as safer methods for manual handling in an effort to reduce
back and joint injury resulting from heavy lifting.

Cranes, cables, forklifts and other commonly used handling
equipment can be complex and time-consuming to deploy and
employ, especially in limited work spaces. In order to reduce
job length, as well as ensuring the safety of personnel for han-
dling in confined spaces, innovative solutions are required.

To address this challenge, Montreal-based robotics
manufacturer, Robotics Design Inc., has created the
ANATERGOARM TMA-500, an assisted manipulator that
reforms the way handling heavy loads is performed. The
arm was first tested in the confined and hazardous spaces
under the rotor of Hydro-Quebec’s Robert Bourassa Gen-
erating Station. The TMA-500 designed to maximize job
output and reduce personnel in the handling, repair, main-
tenance and manufacturing industries.

This assisted manipulator provides a high safety method
for handling up to 500kg loads through tight spaces, and around
obstacles. It can be assembled and disassembled onsite with a
minimum workforce, due to the company’s ANAT technology.
The patented mechanical architecture allows any mechanical
and robotic system to be formed from identical U- and H-shaped
modules. When connected in a chain, the modules distribute
pressure evenly amongst other attached modules like cells of
the body, improving payload carrying capacity without losing
flexibility.

This ANATERGOARM model is operated by a single worker
by moving the arm around its base by hand, and by pushing
the arm over a distance when it is attached to a rail. It can be
designed in a dual or quad-arm configuration, with arms
working in unison to increase carrying capacity. Larger mod-
els can be created for heavier loads. In addition, the tool-holder
is customizable for different shaped loads, or for clamping
onto the object.

Hydro-Quebec deployed this arm at the Robert Bourassa
generating station to remove, repair and replace 300kg break units
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ANATERGOARM

Hydro-Quebec used Robotics Design's ANATERGOARM to repair and
replace 300 kg break units at its Robert Bourassa Generating Station.

from a four-foot tall confined space under the turbine rotor in
2011. It helped make repairs easier and safer than attempting to
repair the components on-site and reduced the down-time of the
plant, in comparison to having them repaired in place.

The equipment’s modular design was critical for this task,
as it allowed a single worker to carry the arm’s components
and install and remove them easily, although the equipment
can also be fixed in place. It can be quickly deployed and
re-deployed for different handling tasks throughout the tur-
bine, or stored along with the rail in portable cases. This
ANATERGOARM was awarded the “Work Health and Safety”
award in 2011 at the 21st exhibition of the innovation awards
by IRSST (Institut de recherche Robert-Sauvé).

The TMA-500 is designed for automobile line assembly,
materials handling, mould manipulation, positioning parts
and any other handling, repair and maintenance task where
heavy objects must be manipulated or require fine-tuning,
and is particularity effective for tasks in limited spaces.

Throughout the automobile line assembly market, work-
ers sit on assisted manipulators to attach doors, panels, win-
dows and other parts. However, these arms don’t allow the
arm to bend around more than one obstacle at a time, and
take quite a bit of space.

By contrast, Robotic Design’s machinery allows workers
to position parts using the most direct movement paths
possible, while the arm itself requires minimal working
space. In addition, its zero-gravity load design allows work-
ers to carry 500kg loads horizontally without power con-
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Like other ANATERGOARM models, the TMA-500 is composed of a
series of H- and U-shaped modules that can support up to 500 kg.

sumption, and it maintains its vertical positioning even
when power is removed.

To date, two ANATERGOARM models have been released,
starting with the AEA-15 tool-support, which won the gold
medal and the Industrial Design award at the 31st International
Exhibition of Inventions in Geneva. This ergonomic assisted
manipulator allows users to position and manipulate pneu-
matic, electric and hydraulic tools without the effect of grav-
ity, and allows users to manipulate tools.

It is made from anodized aircraft-grade aluminum, and
eliminates the weight and absorbs torque of tools up to 15kg.
The arm also reduces repetitive motion injury in workers, as
well as workplace injury and worker fatigue. The arm can be
used for welding, tapping, de-burring, nut running, burnish-
ing and sizing, inserting helicoids, drilling, screwing, grind-
ing, torch cutting, handling and repairing objects in restricted
places and maintenance. It can also be customized to hold
tooling of any shape and size and is scalable for heavier loads
or can be tele-operated for tasks in confined or hazardous
environments.

This equipment can be customized for heavier payload
weights in tasks such as aircraft assembly and naval main-
tenance. The arm can also be motorized, and the equipment
made tele-operated for tasks that must be performed at a
distance, and can be made mobile along a removable rail,
or fixed in place. Thanks to its modularity, this arm is fully
customizable, as new systems and enhancements can be
formed from identical ANAT modules making ANAT equip-
ment the perfect solution for any handling task. This inno-
vative industrial technology allows users to create the
machine that suits their needs, without the standard high
custom-made tooling costs.
http://roboticsdesign.qc.ca
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