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aced with the task of training

scores of machine tool operators,

and attempting to keep service

teams sharp, Boeing Co.’s Everett
Div. (Everett, WA) took a page from
the company’s successful flight train-
ing program, and with the help of a
long-time system integrator, Ad-
vanced Control Technology (ACT)
(Albany, OR), Boeing has developed a
simulator for its new 777 wing-fasten-
er control system. ACT’s long history
of supporting Boeing allowed that
company to rely on ACT to provide
support throughout the life cycle of
the 777 wing-riveting line.

The simulator’s control consoles,
operator interface devices, and visual
feedback capabilities closely dupli-
cate the actual 777 wing-fastener op-
eration. In order to facilitate the wing
fastener’s movements and reactions
upon operator command, the simula-
tor system employs the very same
Allen-Bradley subsystems as the ac-
tual factory-floor machine tool.

Historically, all of Boeing’s fas-
tening machines have used A-B con-
trollers, many integrated by ACT.
Boeing’s confidence in Allen-Bradley’s
understanding of the special needs
of the riveting process—and A-B’s
ability to provide the subsystems for
the new 777 wing fastener’s expanded
control architecture—made it a logical
choice to continue with them.

According to Richard Keithley,
lead project engineer from the Ev-
erett Div.’s facilities department, the

simulator is expected to reduce oper-
ator training time by more than half—
from an anticipated seven months to
three. Boeing estimates that this re-
duction in training time will equate to
nearly $600,000 in cost savings dur-
ing the first full year of operation.
Because multiple-subsystem con-
trol architectures are an integral part
of these systems, and because Boe-

The simulator’s control consoles, operator
interface devices, and visual feedback mech-
anisms closely duplicate the actual 777
wing fastener control system.

ing expects much longer mean time
between failures in this advanced
equipment, keeping service person-
nel sharp also needed to be addressed.

“Our technicians might not have
seen a specific problem for six months
or more. So the question quickly be-
came, ‘How do we keep them profi-
cient in all aspects of machine main-
tenance?’,” explains Keithley. “With
the help of ACT, we designed the 777
wing fastener simulator with the same

A-B AND SYSTEM INTEGRATORS
PUT BEST METHODS INTO ACTION

Technology and extensive experience combine to give end users
practical automated solutions.

onboard, troubleshooting capabilities
as the actual equipment. This enables
our service personnel to practice their
skills and remain competent to handle
virtually any emergency. ACT’s expe-
rience, not only in this industry and
with Allen-Bradley equipment, but al-
so with all aspects of the 777 wing-riv-
eting life cycle, will no doubt be a crit-
ical element to our long-term success.”

The simulator system is com-
prised of eight logical areas of con-
trol—ACT refers to them as subsys-
tems. They include:
® The Automatic Rivet Selection (ARS)
system.

e Allen-Bradley’s PLC® controller for
monitoring all modes of operation (in-
cluding the ARS) and handling com-
munications with all other subsystems.
@ Allen-Bradley’s 9/240 CNC, which
monitors and decodes the part pro-
grams while controlling all five axes on
command. (ACT worked closely with
Allen-Bradley’s Seattle District Office
in developing and customizing the Ex-
ecutive for the 9/240 CNC.)

® A-B’s Creonics® MAX/CONTROL
system (designed by ACT), which
simulates the drill feed and speed for
the five position heads.

e A-B’s SPC Workstation (T-60), for
gathering process data and notifying
the system when parameters are out
of tolerance.

e ACT's Data Communication Inter-
face Computer subsystem, which sim-
ulates process data and feedback.

The other two subsystems, the
Upper and Lower Operator Video
Player Interfaces, are Sony commer-
cial laser disk players.

“ACT’s main objective in this par-
ticular project was to design an off-
line device that would allow Boeing
to reduce costs by reducing training
time,” according to Robert Richards,
regional sales manager of ACT. “The
integration effort needed to replicate
the more than 100 machine functions
was a great challenge. Greg Martin
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tions systems have been a goal of
large companies. Today, it's an objec-
tive shared by all companies hoping to
stay competitive. For that reason,
Allen-Bradley now offers information
processing capabilities in its 1771 I/0
with the Control Co-Processor, a real-
time platform, and the 1771 Informa-
tion Processor with its PC/AT hard-
ware platform.

Connectivity to micro-, mid-, and
large-size computer systems is eased
by Interchange™ /Network DTL™
software offering Application Pro-
gramming Interface (API) for PC/AT,
Hewlett-Packard, and Digital Mi-
croVAX® systems.

“This is a formidable array of data
processing technology,” says Lerums,
“but technology itself isn’t enough.
You also need skilled people to con-
figure the right communications sys-
tem for the user’s needs, and to ensure
that it’s implemented cost-effectively.
That's where the expertise of A-B’s
integrators comes in.”

A-B builds sensors for a broad
range of industrial applications, in
both general purpose and application
specific configurations. These include
Photoswitch ™ photoelectric controls,
inductive proximity sensors, NEMA
and IEC-style limit switches, and ro-
tary encoders and resolvers.

Because a control system can on-
ly be as good as the devices to which
it's connected, Allen-Bradley offers a
full array of input and output modules
on a single platform. They range from
the N-Series Analog I/0 modules, pro-
viding performance and cost benefits
for analog devices, to Block I/0 for
systems with a high distribution of a
small number of devices.

Lerums says the application-fo-
cused solutions implemented by au-
thorized system integrators bring the
flexibility, scalability, and economy of
A-B PLC™ controllers and I/0 to bear
on tasks ranging from press control
[see the Rockwell Centralia and En-
protech stories on pages 22 and 23] to
automating water purification for phar-
maceutical products with POMS inte-
gration [see the SmithKline Beecham
story on page 19]. “In addition,” says
Lerums, “our Process Control Opera-
tion (PCO) software and HART inter-
face simplify the tasks of applying and
configuring PLC™ controllers and I/0
for process control.”

Furthering these application-fo-
cused solutions are products like
BatchMaster™, A-B’s POMS compat-
ible batch process control system. It
features built-in recipe handling and

batch logs, and a structured format
that allows users to define standard
modules and re-use them as needed.

“Much of our success with batch
applications and plastic injection mold-
ing products is attributable to the skill
of our integrators,” Lerums notes.
“They’re the ones who take the prod-
ucts and ensure the best possible fit
for the user’s specific application.”

The smooth integration of vision
into control systems is aided by A-B’s
vision system integrators, a group
with extensive experience in practi-
cal vision applications. Automated
tools include A-B’s wide variety of
products for fast inspection, gauging,
location, trend detection, and recog-
nition. These range from simple line
scan cameras and self-contained linear
sensors fo sophisticated multicamera
systems, including Configurable Vi-
sion Input Modules (CVIM™) that
communicate directly with pro-
grammable controllers.

As a stand-alone unit or integrated
into a control system, A-B CVIM mod-
ules can conduct up to 3,000 inspec-
tions per minute. Recently, A-B has
taken this concept a step further with
the introduction of Color CVIM, thus
opening a new spectrum of applica-
tion possibilities.

For the most part, A-B supplies a
range of PLC-based, stand-alone, and
bus-based controllers, plus software
and accessories. Cost effective pack-
ages are available for simple single-
axis point-to-point, up to four-axis co-
ordinated applications.

In the realm of computer numeri-
cal control, the Allen-Bradley 9/Se-
ries has CNCs for two-axis lathe or
grinder control, as well as units for
more complex tasks, including nine-
axis machining center control. This
is augmented by A-B’s 10/Series
CNCs, with sophisticated features for
high-end applications.

In addition, Allen-Bradley’s new
graphic motion language, GML, pro-
vides a common programming envi-
ronment along with a graphical user
interface. GML'’s user icons, repre-
senting motion and machine control
function blocks, effectively simplify
motion programming.

AC and DC drives by A-B offer a
range of performance, motor protec-
tion, and communications capabilities
to meet a variety of needs. Adjustable
frequency AC drives, used with stan-
dard AC induction motors, are de-
signed to help reduce operating and
maintenance costs, as well as create
energy savings, in applications ranging

from fans and pumps to conveyors
and machine tools.

A-B also offers AC and DC servo
and spindle drive systems engineered
for reliability in machine tool, robotics,
material handling and other precision
motion control applications. Servo
drives are available for both single
and multi-axis applications, and spindle
drive systems, such as A-B’s 8510,
meet the spindle speed and position
control requirements of advanced,
high-speed machine tools.

llen-Bradley’s family of power

products is the broadest line of

NEMA and IEC rated devices

in the industry. They include
confactors, vacuum contactors, over-
load relays, timers, solid state smart
motor controllers, motor protection
devices, and starters. The company
has broken new ground with its starter
products. In 1991, it became the first
North American manufacturer to
achieve UL certification to meet Type
‘2’ coordination requirements for mo-
tor starters, used with properly se-
lected, Ul-listed current limiting fuses.

The 1400 line of power monitor-
ing products from Allen-Bradley helps
analyze and quantify measurable pa-
rameters within an electrical system.
This lets users make informed power
management and power revenue de-
cisions. Particularly when coupled with
the power monitoring equipment,
these products can help customers re-
solve existing electrical problems, op-
timize power load, provide revenue
metering, control line conditioning ap-
paratus, and control cogeneration
equipment.

Since 1985, Allen-Bradley has
been part of Rockwell International, a
relationship that gives A-B access to
Rockwell’s sizable research capabili-
ties. An example of this is the Rock-
well Science Center, one of America's
leading private research facilities, with
over 300 scientists and engineers.
Here, Rockwell and A-B engineers
jointly research areas such as highly
distributed architectures, object-ori-
ented programming, factory control
with artificial intelligence, and adap-
tive control schemes employing neural
networks and fuzzy logic.

Many of Allen-Bradley’s future au-
tomation products will be born at this
Center. Like Allen-Bradley’s existing
products, these offerings will be de-
signed to be both cost effective and
compatible, allowing system integra-
tors to tailor to customers’ evolving
technology needs.







