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additional hardware or application pro-
gramming, the district was able to con-
figure an existing pump station to Store
& Forward between the SCADA master
and the new pump station. In addition,
its SCADA master data update times
were more than twice as fast, even after
the new stations were brought online.

The illustration on page 13 pro-
vides an example of how commands
and replies propagate through the
Store & Forward nodes. Nodes 2 and
3 are configured as Store & Forward
nodes. In their Store & Forward con-
figuration tables, Node 2 is config-
ured to rebroadcast messages
between Nodes 1 and 3 and Nodes 1
and 4 (bits 1, 3 and 4 are set), and
Node 3 is configured to rebroadcast
messages between Nodes 1 and 4
(bits 1 and 4 are set).

When Node 1 initiates a command
(CMD 1) to Node 4, it’s received by
Node 2. Within the header of the
CMD 1 packet, the source node
(SRC) of this packet is identified as
Node 1 and the destination node
(DST) is identified as Node 4. Since
Node 2 is configured to rebroadcast
messages between Nodes 1 and 4, it
retransmits the packet “as is” so that
it is next received by Node 3.

Note that the CMD 1 packet is
also received back at Node 1 at this
point, since anything transmitted by
Node 2 is simultaneously received by

both Node 1 and Node 3. When
Node 1 receives any packet that it
previously transmitted (SRC = 1), it
ignores the packet.

Since Node 3 is configured to
rebroadcast messages between
Nodes 1 and 4, it retransmits the
packet as is so that it is next received
by Node 4.

The CMD 1 packet is also received
back at Node 2 at this point, since
anything transmitted by Node 3 is
simultaneously received by both
Node 2 and Node 4. Any node con-
figured for Store & Forward also
implements a duplicate packet
detection algorithm that remembers
the last 20 packets received. When
Node 2 receives this packet (CMD 1)
a second time, it ignores it based on
being a duplicate packet.

When Node 4 receives the packet,
it replies to the packet, because
DST=4. The reply packet (REPLY 1)
propagates back to Node 1 through
Store & Forward Nodes 3 and 2.

When Node 4 receives any packet
that it previously transmitted
(SRC=4), it ignores the packet. Also,
When Node 3 receives this packet
(REPLY 1) a second time, it is ignored
based on being a duplicate packet.
DF1 Radio Modem Protocol
http://literature.rockwellautomation.

com/idc/groups/literature/documents/

um/ag-um008_-en-p.pdf 

Troubleshoot
Packaging
Lines
Simulation can help adjust labeler
without stopping line.

By Brent Stromwall, Polytron, Inc.

>>High speed f illing and
packaging lines process

between 300 to 1,200 bottles per
minute. At those speeds, the con-
tainers are susceptible to stability
problems and require an intricate
and well-balanced control pro-
gram to ensure high system
throughput. Historically, a control
program could only be tested on
the finished system as the last step
in a multimillion-dollar project.
This placed tremendous pressure
on the controls engineers to com-
plete the project.

To reduce this pressure and
decrease the time required to start
up a system, developers can func-
tionally test control logic on a three-
dimensional simulation of the line.
Rockwell Automation Solution
Provider partner Polytron Inc.,
along with its partner E2M, Inc.
design and install integrated pack-
aging systems. Their engineers use
PolySim, a method of applying sim-
ulation technology to dynamically
verify programming before start-up.
They combine an equipment model
based on imported CAD drawings
with information from Allen-
Bradley controllers and HMIs to cre-
ate real-time visual simulations. The
following is a case study of its trou-
bleshooting ability.

The label application area on one
major bottling line application has

>>Did You Know…
You can extend your On-Machine options with low-cost, distributed I/O
modules. Five new 1799 Embedded I/O modules enabled with DeviceL-
ogix Smart Component Technology are now available. These unpackaged,
bare printed circuit boards can be placed inside a traditional control
panel, mounted directly inside the frame of a conveyor, or located deep
within a field replaceable sub-assembly of your specialized machine. Just
connect them to your DeviceNet network and go. 

For more information: www.ab.com/io/1799new.html 
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mass accumulation before and after
it to minimize the effects of periodic
labeling machine jams on the overall
line efficiency. Since the labeling
machines require a single file
arrangement of bottles, the mass of
incoming bottles is routed through
two single filers (see illustration).
Once the bottles are in single file, it
is critical to maintain the right back-
pressure feeding each labeler. This
backpressure is maintained by sub-
tle variations in the conveyor speeds
in front of the labelers. Adjusting
the control logic to produce the
right mix of speeds is a tedious and
time-consuming process.

Operators reported the labelers
were going offline frequently and
that much of the labeler room

EASIER DONE THAN SAID promis•e ®

the ultimate collaborative design tool
In the time it would take to describe your control system you
can have it done. Schematics, panel layouts, bill of materials,
wire lists and more. With promis•e software, all the error
checking, cross referencing and documentation are done
automatically as you work. You’ll save time, reduce errors
and increase productivity.
• An integrated, project-based solution
• Fast schematic design
• Automatic cross referencing, wire numbering
• Automatic report generation
• Real time error-checking
• Multi-discipline features: IEC, JIC, ISA, hydraulic, pneumatic
• Auto generation of PLC I/O drawings
• Auto sizing of Hoffman enclosures
• Over 1 million major vendor symbols and parts
• Single-source data manipulation
• Interface to PLC, HMI, PDM and MRP systems

®

www.ecti.com
promis•e is a registered trademark of ECT International, Inc. ECT International, Inc.
AutoCAD and AutoCAD LT are registered trademarks of Autodesk, Inc. (262) 781-1511

Now runs on
AutoCAD LT®

Free trial
available
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The 3D model allows Polytron controls engineers to accurately diagnose and improve the
PLC code, which stabilized the labeling area.

Visit us at Automation Fair® Booth #202

Automation Fair is a registered trademark of Rockwell Automation
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downtime was attributed to this
problem.

Through the application of their
modeling techniques, Polytron cre-
ated an animated model that
revealed that the flow rate of bottles
through Labeler B dropped to zero
every two minutes. By watching the
PolySim animation and the PLC
logic as the model ran, the problem
was traced to the timers on one spe-
cific photo-eye. These timers were
causing the single filer to start and
stop about every two minutes, thus
starving Labeler B. Operating the
model further showed that this
problem went away once the mass
accumulation in front of the labeler
area was at least 10 percent full.

Troubleshooting this type of
problem through the use of model-
ing is ideal for the controls engineer.
In the real system, the controls engi-
neer must deal with  unstable bottles
that jam the labeler and cause a
backup. This hides the rhythmic
shutdown of the labeler that the
controls are causing. It further
makes the problem look like no
more than an occasional bottle jam.
In this instance, Labeler B simply
appeared to not work as well as
Labeler A.

Based on what the simulation
revealed, the controls engineers
adjusted the logic to balance the sys-
tem. When they adjusted the timers
on the photo-eye to match the corre-
sponding eye controlling Labeler A,
they stabilized Single Filer B. The
model, however, then showed both
labelers running worse. Watching
the PolySim animation revealed that
the labeler area was starving itself by
primarily running at high speed.
Analyzing the speed graph showed
that the labeler’s low speeds were
only being used for 10 seconds
before they stopped because of low

prime. To use low speed longer, engi-
neers moved the low speed photo-
eye in the model 10 feet further
upstream. This allowed the labelers
to move into low speed long enough
to avoid stopping.

As a final step in the PolySim
process, the analysis of the problem
and the proposed solution were
reviewed with Polytron’s senior con-
trols engineers. After watching the
improvement and identifying no
other significant opportunities,
they were authorized to implement
the control logic updates in the
field. Changes were called in to the
field engineer the next morning and
made before the line started up. The
line efficiency jumped 11 percent
that day, and the labeler area has
been stable since that time.

Because PolySim is a method of
applying modeling technology, it
allows engineers to not only recre-
ate a three-dimensional scaled
visual of the line. It also lets you
define package dimensions of the
product, allowing production vari-
ables such as motor speed, photo-
eye placement and control devices
to be changed and tested. In a Rock-
well Automation environment, the
communication between a PolySim
model and Allen-Bradley compo-
nents is dynamic. The model
receives information from Control-
Logix controllers and RSView

HMIs and at the same time sends
information to the components to
trigger variable responses in the
emulation.

Brent Stromwall is a vice president 
at Polytron, e-mail bstromwall@
polytron.com. He is a product manager of
all simulation and emulation projects.
Polytron, Inc., a Rockwell Automation
Solution Provider based in Norcross, Ga.,
designs and installs integrated manufac-
turing and packaging systems. Visit Poly-
tron at Automation Fair 2005 booth
#1006.
Polytron, Inc.
www.polytron.com

Understand
Conformal
Coatings
Choose I/O for rugged environments
with this protective film.

By Pat Moyer, Product Manager,
Rockwell Automation

>>Many manufacturers face
environmental conditions

that can affect the performance of
their automation equipment. In
food and beverage industries,
starches and oils threaten opera-
tions. Chemical processing facili-

>>Did You Know…
Rockwell Automation offers a variety of professional development
courses in locations throughout the U.S. For example, “PLC-5 Advanced
Programming” introduces you to programming techniques and instruc-
tions that will help you configure and program a 1785 PLC-5 system
using RSLogix 5 software. Locations include Atlanta; Chicago; Cleveland;
Dallas; Davenport, Iowa; Denver; Detroit; Iowa; Philadelphia; Raleigh,
N.C.; Rochester, N.Y.; San Francisco; and Seattle. Training in many other
topics, product lines and locations is available.

For more information: www.rockwellautomation.com/training




