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Rockford Aerospace:

Building a Dream(liner)
By Lorna Collier
K, now we’re going from the jetway into the plane,” says
Bob Guirl, walking along an aisle marked with wide yellow
stripes. “And here is the cockpit.”
Guirl stands in front of a life-size poster that shows the
cockpit of a high-tech jet. Instead of round, raised dials and
gauges, the control panels are flat-screen monitors. Some
numbers are projected at eye level, right on the glass where a
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Hamilton Sundstrand will make more than 600 parts for the new Boeing Dreamliner.
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pilot’s eyes would rest. A mouse with
joy stick is pictured next to the imaginary pilot’s hand.
The sounds of jet engines whine
and throb, as if it were a real plane.
Which, in a sense, it is.
Guirl is giving a tour of the $50
million airplane test lab at Hamilton
Sundstrand’s Harrison Avenue facility
in Rockford, Ill. The Airplane Power
Systems Integration Facility (or APSIF,
pronounced APP-siff), was built about
three years ago as part of Hamilton
Sundstrand’s contract with Chicagobased Boeing Corp., to supply electrical
and other systems for the new 787
Dreamliner. Guirl is manager of strategy and development for aerospace
power
systems
at
Hamilton
Sundstrand.
The 15,000-square-foot, two-story
building was converted from former
storage space into a home for a simulated airplane. Within APSIF are engines
similar to those that will be used on the
plane, an actual flight deck, an auxiliary
power unit, wiring, and other essential
components of a full-size Dreamliner,
minus things like the fuselage, seats
and overhead bins. To fit the APSIF’s
square shape, the plane’s pieces have
been rearranged, with the wings folded
forward and the body split in half.
Still, it’s not hard to see that a large
portion of an airplane is in this space.
Masses and mounds of wires snake
overhead or are bundled around power
boxes. Hamilton Sundstrand is using
the actual wiring, in the precise measurements that will be used in the

planes. Total
miles of wires
in each plane:
60 to 65, including digital lines,
Guirl says. It
sounds like a
m a s s i v e
amount, but this
actually is quite
a bit less than
the 90 miles
that exist in the Boeing 767, the
Dreamliner’s predecessor, built 20
years ago.

One Cool Plane

For aviation watchers, the Dreamliner
is one cool plane indeed: A jauntilywinged, sleek aircraft made from lightweight composite materials rather than
the heavier aluminum used in other
planes. Boeing expects it to be 20 percent more energy efficient than existing planes, saving airlines – and, theoretically, customers – money.
The Dreamliner’s catchy name
came from an online contest, in which
half a million people took time to vote.
“Dreamliner” just beat out “Global
Cruiser,” winning by little more than
2,000 votes.
The plane is being built in a nontraditional way. In what’s been called a
“LEGO approach to building,” large
pieces are created by a global network
of suppliers, who deliver fully-assembled components in customized
“Dreamlifter” transport planes to
Seattle, where workers fasten the components together. When production is
fully ramped up, Boeing anticipates
completing a new Dreamliner every
two to three days.
The Dreamliner was supposed to
be flying by now and has been in the
works for much of the past decade.
Myriad delays, many caused by supplier problems, have pushed that timetable back by a little more than a year.
The plane passed its “power on” test in
June, and should be making its first test
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flight before the end of 2008, with the
finished product delivered to customers by next year.
Even before its first test flight, the
Dreamliner has been a hit, with at least
900 ordered so far, making Dreamliner
the fastest-selling plane in commercial
aviation history. Anybody ordering a
plane today will have to wait six to
seven years to get it, says Guirl.
The Dreamliner also serves as a
giant brochure for greater Rockford’s
manufacturing and engineering prowess. Hamilton Sundstrand is one of
about 50 global partners with Boeing,
and is producing nine system packages
for the plane, plus integrating its entire
power system, making it the largest of
Boeing’s systems suppliers. Though
the 600 parts Connecticut-based
Hamilton Sundstrand is making for the
Dreamliner aren’t manufactured in
Rockford, the minds that help to design
and tweak them are here. Engineering,
assembly and testing take place at the
Rockford plant, which employs 2,200
people.

Woodward’s Role

While Hamilton Sundstrand is Boeing’s
only Rockford-area global partner/
investor, other local aerospace firms
also play a major role in bringing the
Dreamliner to life.
Ingersoll Machine Tool makes the
machine that provides the lightweight
composite surface of the plane, and
uses dozens of local subcontractors to
help build this machine. [See sidebar
for more details].
Meanwhile, Woodward (formerly
called Woodward Governor Co.), a
longtime Loves Park fixture now headquartered in Fort Collins, Colo., and a
leader in the aviation industry, is making its mark on the Dreamliner by
designing the fuel system for the
plane’s General Electric engine, called
the GEnx engine.
This sale to GE represents a shift
in Woodward’s mission, says Dan
Bowman, group sales and service
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director for turbine engines. In the past,
Woodward provided individual parts to
customers building airplanes or other
products. In recent years – even before
the GE Dreamliner order – Woodward
shifted toward producing entire integrated systems, sometimes using parts
made by other companies.
“Customers have evolved, from
buying critical components to buying
entire systems,” says Bowman.
This means that, in the case of the
Dreamliner, Woodward is providing GE
with a multi-part system it helped to
design, then built and tested. Three of
the system’s parts – the fuel filter, heat
exchanger and fuel pump – aren’t made
at Woodward, but are purchased from
subcontractors.
“Being a complete system provider
[means] that from the very beginning,
we are a partner in the concurrent engineering of the system, working together
with GE at the preliminary design stage,
to do trade-off studies and to evaluate
how we optimize the system for those
things they are trying to achieve with the
Dreamliner for fuel-efficiency, fuel
emissions, weight and so forth,” says
Bowman.
Woodward is expanding its manufacturing facility in Loves Park, where it
employs about 1,400 people; the parts it
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provides for the fuel system are made
locally. Once the parts are produced,
they’re tested in Loves Park, along with
the parts from the other suppliers, to
make sure the entire system works cohesively.
“Our ability to put the entire system
on a rig and test it and optimize the system for performance and cost is really
the higher value proposition that we’re
able to offer,” says Bowman.
Only a handful of companies – three
or four –in the small world of aerospace
production could “even come close to
providing the whole system,” says
Bowman.
This ability will be enhanced even
further when Woodward’s new test facility is finished later next year. The company is putting $50 million into improvements at its Loves Park location, with
the bulk of those funds going toward a
new, 45,000-square-foot, state-of-the-art
test lab.
“The new test facility is designed
for flexibility for complete systems testing as well as component-level testing,”
Bowman explains. “If I want to treat
this, treat that, move this out, that sort of
stuff. While our current test facility
allows us to test at a system level as
well, the new facility enables a greater
degree of flexibility with significantly
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reduced set-up time to test multiple systems and components.”
Additionally, it will provide
Woodward with the capability to test
technologies being developed for the
future. “These include more electric systems, higher horsepower/pressures/
flows, and improved thermal efficiency,”
says Bowman. “These facilities will
enable the full range of testing required
to advance the technologies for the next
generation of commercial and military
engine programs.”
The new facility also will enable
“more real-time data transfer between us
and GE,” says Bowman. “GE people can
be sitting in Durham, N.C., or Cincinnati,
Ohio, and we can feed real-time data to
them from our system tests. It enables
the engineering collaboration to occur a
lot more seamlessly, even though people
are in different locations.”

Global Partners

When Boeing first announced the
Dreamliner, the plane seemed in danger
of being overshadowed by a larger project from its European competitors: The
headline-grabbing Airbus A380, a supersized jet built to seat 525 to 800 passengers, depending on configuration. In
contrast, the Dreamliner seats 220 to
280, depending on the model.
Today, however, with aviation fuel
prices soaring, sales for the giant A380
are lagging. France-based Airbus, owned
by a European consortium, has experienced production delays and order cancellations, and is being trounced by the
Dreamliner. Sales are running about
four-to-one in the Dreamliner’s favor.
To build the leaner, more fuel-efficient Dreamliner, and to help pay its
enormous startup costs, Boeing turned to
a system of “global partners” – about 50
companies from around the world,
including Hamilton Sundstrand. As partners, these companies have invested
financially in the Dreamliner, and will
receive returns on their investment once
the planes are produced and sold.
Guirl wouldn’t say how much
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money Sundstrand put into the
Dreamliner project, but he did reveal
the revenue number the company hopes
to accrue over the anticipated 20-year
life of the plane, assuming about 2,000
Dreamliners are sold: $15 billion.
“None of that is guaranteed,” he
says.
Boeing’s global partners not only
help to defray costs, but also participate
in designing and integrating the systems. The old model of top-down directives from a company ordering individual parts has been up-ended to a more
cooperative, let’s-put-our-heads-together arrangement.
This grand-scale outsourcing has

led to protests from Boeing union workers, who believe more of the systems
integration and assembly work should
be done by Boeing workers. To date,
Boeing continues to support its use of
global partners.
Boeing has contracted with
Hamilton Sundstrand to provide these
items: the auxiliary power unit; the
environmental control system; the
remote power distribution units; the
electrical power generating and start
systems; the primary power distribution; nitrogen generation; the ram air
turbine emergency power system; and
the electric motor hydraulic pump subsystem.
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Woodward is designing the fuel system for the Dreamliner's General Electric engine, the GEnx.

In addition, Hamilton Sundstrand
is managing the entire power system for
the plane, integrating elements it produces as well as elements made by
other vendors.
Altogether, Sundstrand is providing 600 parts, a big increase from the 90
parts the company supplied to Boeing
for the 767.
Airbus also is adopting an outsourcing model similar to Boeing’s,
says Guirl, noting a deal it recently
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based touches in the Dreamliner that
you, as an average passenger, are likely
to notice. Others are hidden away
beneath and above you, behind panels
and walls. In Woodward’s case, the fuel

made with Spirit Aerospace to supply
parts. It’s a supplier model he expects to
see other airplane manufacturers adopt
in the future to help to defray the enormous investments involved in designing and building a new commercial jetliner.
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When you step into a Dreamliner for
the first time, notice the small ventilation fans over your seat, blowing cool
air on you; these will have been produced by Hamilton Sundstrand.
If the cabin air in general feels better to you than in other airplanes, think
of Hamilton Sundstrand, which is providing a cabin pressurization of 6,000
feet. Most jets today are pressurized at
8,000 feet, meaning the air is drier and
thinner; the Dreamliner’s lower cabin
pressure should result in passengers
feeling less tired.
These are a couple of Rockford-
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Inside the Dreamliner

Fully assembled components are fastened together in Boeing's Seattle facility.
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system is optimized inside the turbine
engine to reduce fuel costs.
Similarly, says Guirl, the Hamilton
Sundstrand-produced electrical power
system has given the plane more effi-
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ciency, with a much easier layout for
mechanics to navigate.
The Dreamliner uses 1.45 megawatts of power, five times more than
the systems on the 767, says Guirl.
Hamilton Sundstrand is managing the

power network.
“The pilot can sit at his desk – at
his workstation up in the front of the
plane – and with a mouse and a little
cursor thing with his finger, he can
point and click to turn on and off all of
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the electrified functions in the airplane,
and he does all that through what
Hamilton Sundstrand makes,” says
Guirl.
Advances in Hamilton Sundstrand’s
electrical system are expected to account
for 3 percent of the total 20 percent
energy savings the Dreamliner will
achieve. Other energy savings will
come from advances in the engine
architecture (11 percent); aerodynamic
advances in the plane’s shape (3 percent); and the lighter plastic fuselage
(another 3 percent).

One Bellybutton
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Once Woodward ships its fuel system to
GE, it still isn’t finished with the job.
“As a systems provider, we also
have the full responsibility for aftermarket support,” says Bowman.
This means that once the plane
goes into service, any problems relating
to the fuel system fall into Woodward’s
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Ingersoll Plays a Role, Too
In a nondescript factory off a quiet Rockford street on the near-northwest side, employees of Ingersoll Machine Tool are
contributing their piece to the Dreamliner puzzle.
Ingersoll Machine Tool makes machines that make other machines. For the Dreamliner, the company is making fiber
placement machines, which apply carbon-reinforced fibers to about 75 percent of the airplane’s fuselage.
Carbon-fiber composite is new to commercial airliners, which traditionally have been built with aluminum. The composite surface is much lighter, while still remaining strong, and allows for
greater fuel efficiency, says Tino Oldani, Ingersoll Machine Tool’s president and
CEO.
“Who is making the composite? We are making the composite,” says
Oldani. “Our little company in northern Illinois plays a significant role.”
Ingersoll is a subcontractor on the Dreamliner project, supplying its
machines, which cost about $6 million each, to Spirit Aerosystems, Alenia
Aeronautica, Korean Airlines and Goodrich.
About 350 people work at Ingersoll, says Oldani, with about 30 percent
working on the carbon fiber application machines, as well as other projects.
Ingersoll also uses about 60 local subcontractors to supply smaller parts; these
companies employ about 150 people altogether.
Oldani has chosen to keep these manufacturing jobs in Rockford because,
he says, “I’m convinced we can produce in Rockford, at prices that are more
competitive. Labor is only a small part. There’s also transport, lead time, having
control. We can do it in Rockford, and we can do it better.”

Tino Oldani
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want to hear “you’ve got to
call so-and-so because you
got the part from them,”
says Bowman. Instead,
they have “one number to
call. That sort of seamless
service is really the greater
value, and why Woodward
was selected.”

lap, even if they result from flaws in a
part Woodward didn’t make.
“Whether we made them, or we got
them from a vendor, we provide the
complete aftermarket support – repairs,
overhauls, spare parts,” says Bowman.
“It’s really important. Everyone likes to
say, ‘I have one bellybutton to push.’”
In other words, customers don’t

High Tech

Back
in
Hamilton
Sundstrand’s APSIF, Guirl
walks further down the yellow-lined path, past banks
of equipment marked by neat blue signs.
“Now we’re at about row 20,” he
says, where the wings and engines would
be located if this were a real
Dreamliner.
The engines used in APSIF have
been running nearly nonstop for the past
two years, going through a variety of
tests, determined by attached comput-

ers, to monitor for glitches like stalls
and thick or hot oil conditions. These
are close facsimiles of the engines that
will be used in the Dreamliner.
The APSIF also contains an actual
flight deck. Here, Hamilton Sundstrand
engineers test all types of potential failures with the myriad switches and control panels the pilots will see. Some
engineers are on duty today, intently
watching nearby flat-screen monitors
displaying bars, graphs, and numbers –
the results of tests being run on some
aspect of this almost-plane.
So far, about 8,000 tests have been
run at APSIF, requiring two shifts of
workers, five days a week. Boeing can
check in on these simulations in realtime, through high-speed Internet lines,
as can Hamilton Sundstrand employees
in Connecticut or other locales.
It’s both a real workspace and a
virtual workspace: A high-tech home
for a high-tech plane. ❚

Woodward Acquires MPC
In August, Woodward announced it has entered into a definitive stock purchase agreement with MPC Products Corporation under which Woodward would acquire MPC in a transaction valued at about $383 million. MPC is an industry leader
in the manufacture of high-performance electromechanical
motion control systems, used primarily for aerospace applications.MPC’s net sales were $195 million last year.
The company would become a wholly-owned subsidiary
of Woodward. MPC’s main product lines include high-performance electric motors and sensors, analog and digital control
electronics, rotary and linear actuation systems, and flight
deck and fly-by-wire systems. Its products are used in both
commercial and military aerospace programs. Companies
such as Boeing, Bombardier, Raytheon, and Lockheed Martin
rely on MPC’s products to provide solutions for their critical
flight-control applications, radar, electro-optical drives, and
other control systems requirements.
To allow for a focus on airframe applications, MPC will
form the basis of a fourth Woodward business segment, Airframe Systems.
“We anticipate that, together, Woodward and MPC will
deliver substantial benefits through an improved focus on
aerospace energy control solutions,” says Tom Gendron,

Woodward chairman. “MPC’s actuation, motor, sensor, and
electronic capabilities complement our fluid energy and motion control technologies and will improve our systems offerings. We believe our global footprint will enhance MPC’s
business to achieve stronger growth going forward.”
Joan Roberti, member of the MPC board of directors, says
“Woodward is a very strong, active company. We feel the
combination of MPC and Woodward will give both companies
an opportunity for improved growth and expansion, and with
Woodward’s support, MPC can further improve its leadership
role in the industry.” Completion of the acquisition is expected in October 2008. Going forward, Woodward believes there
are significant opportunities for operating synergies.
Woodward expects to pay about $337 million at closing for
all outstanding shares and to repay MPC’s outstanding debt,
which is currently $22 million. Woodward has a $225 million
credit facility in place, all of which is currently available.
MPC Products Corp., headquartered in Skokie, Ill., is an
innovative engineering and manufacturing organization dedicated to the design and production of high reliability electromechanical motion control systems primarily for aerospace
applications. It has been operated under the leadership of
Joseph Roberti and Vincent Roberti for more than 45 years.
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