Stormwater

Open Channel Applications

Flood Control
Hydroelectric
Co-Generation
Diversion Dams
Nuclear Power Plants
Drainage Pump Stations

The Duperon® FlexRake®

Weather is Unpredictable; Your Trashrakes Shouldn’t Be

From Seasonal Runoff to 100 Year
Storms—Open Channel Trashrakes
Must Always Operate Reliably.
This makes reliability the key issue
for automatic trashrakes/bar screen
systems.
Because your trashrakes are the first line of defense,
they are critical to: keeping pumps operating; keeping
flooding under control; and to meeting accountabilities
for public and community protection.
Storms can result in unexpected volumes of water
and debris.

During Hurricane Katrina, the Duperon® FlexRake® extracted
massive mounds of debris, enabling continuous operation of
pumps.

Because no one can predict what will find its way
into an open channel, trashrakes must be designed to
minimize jamming or binding.
Duperon® FlexRake® technology has endured the
direct effect of tornados, and survived to do their job.

Duperon® screens are your best protection during rain
storms or seasonal runoff.

Because when the storm hits with its high winds,
high flows and volumes, trashrakes must work
absolutely: without long cycle times; without cables
to tangle; and without chains and sprockets that foul
underwater. Traveling electronics or trolleys that
cannot leave their housings are unacceptable in the
unpredictable world of open channels.

Weather events can arrive with little or no warning which
means your screens have to be reliable at all times and in all
conditions.

When the pumps are stopped by debris or bar
screens become dams, the worst can happen.

Water borne debris can stop pumps if their flow is limited by
clogged, ineffective screens.

Because trashrakes often sit idle for extended
periods of time between weather events, the
technology must be resistant to binding and corrosion to
assure the ability to start up on command. It cannot have
close clearances in its mechanical design. Maintenance
requirements must be minimal. In storm events, debris
generally hits the screen during the first 20 minutes.
Rakes must function reliably during the brunt of any
event without fail.

Because underwater maintenance is expensive and
inconvenient, it is important that trashrake maintenance
be such that it can be performed from the deck. Fouling
is most likely to occur when a storm hits—causing
performance issues at a time when divers cannot be
sent into the water to correct them. Mechanisms that rely
on underwater sprockets, bearings and tracks are to be
avoided.
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Engineered for Harsh Conditions or Circumstances
Engineered for
Strength and
Reliability

The Duperon® FlexRake® is
engineered to be strong where
strength is needed. Non-functioning
bulk is avoided. Each component
is specifically engineered to deliver
durability and simple reliability in
open channel applications.

Full Screen
Cleaning

The entire width of the screen is
cleaned approximately every two
minutes, during operation—no cycle
times, no clogging. This minimizes
the potential for headloss and
reduces slot velocities. Because of
the continuous rotation of multiple
scrapers from the bottom up, debris
is unable to roll down the screen.
FlexRake® technology assures
continued flow—even through heavy
storms—without interruption or
shutdown.

No Jamming or
Binding

Duperon® Jam Evasion™ technology
allows the FlexRake® link system to
flex and pivot around debris. Large
objects between the rake and the
screen are pulled upward while the
mounting assembly pivots forward to
allow objects—such as a tire or log—
to travel the face of the screen and
discharge. Pinch points are avoided
by the geometry of FlexLink™
components.

Low Profile
Simplicity

Towering support mechanisms are
not part of the FlexRake® design.
There are no hydraulic systems to
fail or complicated cables and pulley
systems to become entangled. The
Duperon® FlexRake® is compact and
simple, making it far less vulnerable
to buffeting from high winds and far
easier to install. Its low profile also
has the potential to reduce overall
construction costs.

No Underwater
Maintenance Needed

With FlexRake® technology, there
are no lower sprockets, tracks or
bearings under the water to lubricate
or need repair—nothing to require
diving or dewatering for scheduled
in-channel maintenance.

Proven
Performance

With over 1000 installations, the
Duperon® FlexRake® has proven its
ability to handle real-world conditions
from hurricanes to sitting for long
periods between weather events.
FlexRake® technology is famous for
removing debris that would stop other
technologies in their tracks—such
as tree trunks, limbs and branches,
refrigerators, engine blocks, car
frames, barrels and other large or
bulky items.

Innovation Keeps the Technology Simple and Enhances Durability
Robust Simplicity
By using single components to serve
multiple purposes, simplicity is maintained
and reliability is achieved. FlexRake®
technology relies on simple mechanical
operation, a powerful drive system, and an
innovative link system.
The Industry’s Strongest Link System
FlexLink™ components work in unison
to create a virtually indestructible frame
for the rakes. This innovative link system
reliably articulates without the need of lower
sprockets or tracks. Each stainless steel
FlexLink™ weighs 5 pounds and has a
60,000-pound ultimate strength. The Active
Geometry™ of the FlexLink™ link system
has zero pinch points and has been proven
in 24/7 operation for more than 20 years—
and counting.
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No Carryover
The front-cleaning, front-return style of the
Duperon® FlexRake® eliminates carryover
making it ideal for stormwater and flood
control applications.

NO CARRYOVER
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Drive Head
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Corrosion Resistant
The FlexRake® is robustly constructed
using corrosion resistant materials such as
steel, coated with moisture-cured coal tar
urethane or hot-dipped galvanizing, UHMW
and high strength castings. The Duperon®
FlexRake® is built to endure in the harshest
of environments.
Multiple Scrapers
With multiple scrapers, cleaning is
continuous. Where necessary, each
scraper can be adapted to the management
of a specific type of debris. Modifications
are simple and can always be accomplished
from the deck. Scrapers install quickly with
just 4 bolts.

Duperon® FlexRake®
Front-Clean
Front-Return

Deadplate
Scraper
Multiple Scrapers

Low Maintenance Gearmotor
Five-year or 20,000 hour maintenance
intervals are typical for the premium
efficiency Sumitomo Cyclo gearmotor
because of their unique rolling contact
that eliminates the abrasive sliding contact
utilized in most gear systems. This powerful
yet energy efficient drive system allows
the Duperon® FlexRake® to lift up to 1,000
pounds with a fraction of the energy used by
other screening systems.
Positive Rake Alignment
Rigid side fabrications guide the scrapers
as they return to engagement, even after
they flex and pivot around large debris. This
simple method for positive location, along
with the scrapers’ lateral containment by
the robust FlexLink™ frame, assures the
engagement of each successive scraper.
Rakes Ability to Flex and Pivot
Avoids Jams
Employing Duperon® Jam Evasion™
technology, the FlexRake® is able to handle
a wide variety of debris—from algae,
sticks and leaves to shopping carts, tires,
oil drums and mattresses. The Duperon®
FlexRake® can eliminate the need for
graduated screening or pre-screening
because it easily manages large debris
regardless of the size of the bar opening.
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Duperon® FlexRake®
technology is available
from 2 feet to 12 feet wide
and up to 100 feet long.

Operational Options
Several modes of operation are available
with FlexRake® technology, including
manual, timed sequence, and head
differential. Automatic operation is available
for remote locations.

The Technology That Removes Debris From Your Channel and Costs From Your Budget
Engineered For Durable,
Reliable Operation
The achievement of mechanical simplicity
requires the design of one part doing more.
The simplicity of the Duperon® FlexRake® is
possible through the multi-functioning action
of one part: the FlexLink™. This innovative
design allows the link to function as a frame,
lower sprocket, connection point for scrapers
and be driven by a single sprocket. The
rugged bar screen has a frame which guides
the link and relocates it in the screen. Bottom
line: simplicity works when it achieves a
simple cleaning mechanism with trouble-free
longevity.
The design of the FlexRake® solves many
of the headaches associated with liquids/
solids separation machines: complex gear
mechanisms and controls; high maintenance
components subject to regular lubrication,
wear or fouling; confined space entries;
reversal of mass in systems that must travel
in one direction and then auto-reverse;
carryover; shutdown due to unexpected
debris volumes or conditions; inability to
remove accumulation at the bottom of the
channel, etc.

The Duperon® FlexLink™: One of the Secrets to
the Legendary Reliability of the FlexRake®
Integral scraper
support

Only Three Basic
Components
1. Powerful drive

Functions
as a link

head

Serves as an
indestructible
frame

2. Durable raking
device

60,000-pound
Allows precise
ultimate strength
movement as well
as preset locking Weight:
5 pounds

Unique Active
Geometry™
proven in 24/7
operation for
over 10 years,
and still going
strong.

3. Rugged Bar
Screen

Duperon® simplicity of design solves many headaches
associated with open channel screening.
Documented Open Channel Application*

Energy Usage
FlexRake®

Number of machines in service

70

Accumulative years in service

757

6.99

Cost per annum per accumulated years in service

$58

9.38

20.98

Cost per annum per accumulated years in service

9.38

34.98

$231

HP/h

kwh

cost/kwh*

cost/hr
operation

0.25

0.186

9.38

1.75

1

0.746

9.38

3

2.237

5

3.729

*Source: Industrial kwh rates for Florida - http://www.eia.doe.gov/cneaf/electricity/epm/table5_6_a.html

(Total includes all discretionary purchases)

A Proven Low Cost of Ownership
Combined with the Advantages of
Long-Term Sustainability
The Duperon® FlexRake® has remarkably
low life-cycle costs because it has been
specifically engineered to deliver long-term
value at minimal cost. As an example of
the low service costs typical to FlexRake®
technology, one study for open channel
applications across one district documented
the results of 70 individual Duperon®
FlexRake® units operating for a total period
equivalent to 757 years. Costs to the district
have been carefully documented with the
result of an annual maintenance cost of
just $58 per unit, per year. In addition,
the Duperon® FlexRake® has an energy
requirement of less than four (4) full-load
amperes for 1/60/110v or less than one (1)
full-load ampere for 3/60/230/460v. This
provides substantial energy consumption
savings with a ½ hp motor lifting
1,000 pounds. Other similar screening
technologies commonly require 10 to 20
times this amount of horsepower.

* As of February 2014

How the FlexRake® works—
1.

The FlexLink™
articulates to
a 90 degree
angle, closing
on the drive pin.
Once closed, the
sprocket drives
the link system
forward.

2.

As it leaves the
drive sprocket,
the FlexLink™
locks into a solid
bar, forming its
own frame. (It
works similarly to
a knee or elbow.)

3.

As the FlexLink™
link and attached
scrapers reach
the bottom of the
screen, the
FlexLink™ forms
its own lower
sprocket.

4.

Once the links
turn to travel up
the screen, they
are engineered to
allow clearance
around the pin.
Water lubrication
allows stainless on
stainless movement
without gouging or
wear.

5.

Serrated
scrapers
penetrate
to 1 inch of
bar screen,
optimizing
debris removal.

6.

Multiple
scrapers
placed every
64 inches
continuously
rake the bar
screen.

The Duperon® FlexRake® - Models for Open Channel Applications

Proven in Some of the World’s Toughest Applications
The FR and FRHD FlexRake® models are
especially engineered for open channel
applications where debris size and velocity may
be unpredictable. These are the workhorses
of the industry, and have proven their versatility
over the years by handling everything from
general refuse, aquatic vegetation, tree limbs,
tree branches and shrubs to lumber, tires, oil
drums and automobile frames. The FR and
the FRHD FlexRake® models assure continued
flow—even through heavy storms—without
interruption or shutdown.
The low operating speed
as well as the ability of
the rake to flex and pivot
around objects ensures
a minimal impact on the
ecosystems into which it
is placed. For example:
the FlexRake® was
certified as Manatee-Safe in sensitive Florida
installations.

GENERAL SPECIFICATIONS
WIDTH

2 feet - 12 feet wide

LENGTH

Up to 100 feet long

INSTALL ANGLE

MATERIALS

BAR OPENING

The FR Model is the standard FlexRake® and features 6-3/8
inch serrated scrapers with 1 inch of screen penetration.

The FRHD Model is the Heavy-Duty FlexRake® and features
9 inch serrated scrapers for use in high debris loadings.
Screen penetration is 2 inches.

2 inches - 4 inches
(1.5 inch also available)

SCRAPER
CONFIGURATION

TYPICAL
MOTOR / SPEED

1/4 HP weatherproof motor
1/8 HP with weather shield

CONTROL
OPTIONS

For open channel applications with tough debris
conditions, the Duperon® Self-Cleaning Trashrack
technology is recommended.
The Duperon® SCT has a lifting capacity of 3,000 pounds and is a
“front-cleaning, rear-return” technology. It cleans from the bottom
to the top and returns on the downstream side of the face rack.
The Duperon® SCT incorporates the natural dynamic of mat
formation to optimize removal efficiencies. For more information
contact Duperon® for your area Duperon® representative.
To determine whether retrofit is a possibility at your site,
simply contact the Duperon® engineering department.

A36 steel, with Duperon® standard
coating OR hot-dipped galvanized.
Alternative: 304 or 316 SSTL.

FR STANDARD MODEL: Serrated
6-3/8 inch scraper for 1 inch of screen
penetration.
FRHD HEAVY DUTY MODEL: Deep
9 inch serrated scraper for use in high
debris loadings—2 inches of screen
penetration.

“Rake Only” versions are available, and can be fitted to existing bar screens.

Retrofit a rake to fit your existing bar screens. Scrapers
will be configured to existing openings.

Ideal 30 degrees from vertical. Range
vertical to 45 degrees (dependent upon
site conditions).

Packages range from simple start/
stop to automation. Motor overload
protection provided. Contact Duperon®
for further details and assistance in
selecting the perfect package for your
site.

The Duperon® FlexRake®
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