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Big Finish
F-22 Program looks to ‘Finish Strong’ while preparing for the future

The F-22 Raptor 4173 takes off from the Aeronautics Marietta, Ga., facility on its delivery flight to Langley Air Force Base, Va.,
in January. Lockheed Martin has delivered 174 of a total of 195 Raptors to date.

LM Voice
Coming Soon

It was a sunny Sunday morning in September
1997 when the first production F-22 Raptor soared
into the sky on its initial test flight over Lockheed
Martin’s Marietta, Ga., facility. Thousands gathered at the end of the runway to see the Raptor
puncture the sky, opening the era of the 5th generation aircraft.
Fourteen years later, there are few signs that
the end is near. Final assembly on the last Raptor,
tail number 4195 is underway in Marietta with an
expected delivery of April 2012.
Production is humming along, with 95 consecutive aircraft delivered on or ahead of schedule
and 48 Raptors earning the Platinum Star Quality
designation as zero-defect aircraft.
The F-22 production team is focused on executing its Finish Strong campaign, turning out the
highest quality Raptors to ensure that the world’s
only fully operational 5th generation fighter meets
and exceeds the expectations of U.S. Air Force
Raptor pilots and maintainers.
“Our production team is focused on making
the last jet the best jet,” said Jim Sprouse, production operations director for the F-22 Program.
“They have a sense of mission to the warfighter
and understand how important the Raptor is to the
Air Force. Our people are proud of what they are
doing; there’s no lack of focus.”
See F-22 p. 11

2011 National Engineers Week

New survey puts focus on employees’
voice in powering change
Lockheed Martin’s employee survey has a new name and
new design, is simpler and will take less time to complete.
It’s called LM Voice – Powered by Employees – because
your feedback matters in shaping changes that make this a
better place to work.
The new annual employee survey will be conducted April
4-29. Don’t miss this quick, confidential opportunity to let leaders know what you think.
LM Voice fully unifies
surveys that just a few years
ago had been conducted
separately on ethics, diversity
and employee satisfaction topics. Questions are presented in
a consistent manner, and the average completion time should
be 15 to 20 minutes for most employees.
Survey results will be shared with all employees, and
executives at director level and above will be responsible for
See LM Voice p. 4

Electrical Engineer Christian Davis at Missiles and Fire Control in Orlando, Fla., explains fire
control capabilities to a group of high school students. See more scenes from the Corporation’s
National Engineers Week activities starting on page 5.

Contractually Speaking
Successful contract negotiations help meet financial
objectives and ensure acquisition excellence
With recent U.S. Department of Defense
proposals to increase efficiency, the
“New Reality,” as it has been termed,
puts a much greater emphasis on the use
of fixed price contracts as opposed to
cost plus types of contracts.
In a recent meeting with the
Corporation’s finance and contracts professionals, Dick Janda, vice president
of Program Assessment & Evaluation,
and Brad Mouton, vice president of
Aeronautics F-35 Business Management
& CFO, explained the shift in contracting practices.
“Now we have a predominance
of cost plus types of contracts, such as
cost plus incentive fee, cost plus award
fee, and cost plus fixed fee,” Janda said.
“About 65 percent of the Corporation’s
contracts are cost plus contracts.”
However, given the New Reality,
Janda anticipates that 65 percent of the

Corporation’s contracts in the future will
shift to fixed price contracts.
So what’s the difference between a
cost plus and a fixed price contract?
For one thing, cost plus contracts
are “best effort” contracts, in that the
contractor proves its best effort to com-

plete the contract but without providing
a performance guarantee. On the other
hand, a fixed price contract mandates
completion of the contract along with a
guarantee of performance.
With cost plus, the risk is on the
customer, not the contractor. With fixed
price, it’s on the contractor, or sometimes
shared by the contractor and the customer.
In the area of payment, with cost
plus contracts, the contractor receives
payment as it’s incurred. With firm fixed
price, the government is moving to progress payments. The use of this form of
payment, albeit popular in the 1980s and
1990s, has been in little use over the past

“You must begin with the end in mind. You have
to make sure when you commence negotiations
that you can bring home that settlement authority
that’s also provisioned for the risks that are
associated with a particular contract.”
— Dick Janda, vice president of Program Assessment & Evaluation

Better Buying Power Memo
Dr. Ashton Carter, U.S. Undersecretary of Defense, Acquisition, Technology and Logistics addressed fixed price contracting
in a memo released last year. Some of his statements are shown below.

“Increase the use of Fixed-Price
Incentive Firm Target (FPIF) contract
type where appropriate using a 50/50
share line and 120 percent ceiling as a
point of departure.”
“‘Fixed Price’ is appropriate when the
government knows what it wants
and does not change its mind, and
when industry has good control of
its processes and costs and can thus
name a price.”
“A 50/50 share line suggests that the
government and contractor have a
common view of the likely contract
execution cost.”
“A ceiling of 120 percent…sets a…
limit on the government’s liability.
This is reasonable in view of
historical experience…and an era
of relatively flat defense budgets…”

decade. Because of this, the Corporation
is in a mode of refamiliarization with this
form of payment, Janda said, since fixed
price contracts will now initially be based
on progress payments.
What’s the contract type that’s appropriate for the scope of work?
Moulton stressed the importance
of picking the contract type that matches
the inherent risk: cost-type contracts for
development efforts; cost-type/fixed-price
type contracts for early production depending on the maturity of the cost estimate;
and fixed-price type for mature production.
Generally, high-risk, new-development work calls for a cost plus contract.
When the risk is less, such as when a product is in production mode, the contract lends
itself to a fixed price arrangement.
Issues with the appropriate contract type occur when the program is
somewhere between these two stages,
Moulton said.
An example of this occurred with
the F-35 Low Rate Initial Production
(LRIP) 4 contract, which was initially a
cost plus contract, and, during negotiation, the customer wanted it changed it to
a fixed price incentive contract in order
to cap its risk.
What’s the strategy of fixed price
contracting?
Janda explained that a fixed price
incentive firm contract is a flexibly
priced contract with a negotiated target
cost and fee that equals the target price.
An incentive arrangement is negotiated
between the Corporation and the government on how the overruns and underruns
will be shared.
Also, there’s a negotiated ceiling
price that reflects the maximum amount
the government will pay, and that’s usually
expressed as a percent of the target cost.
This cap is a significant difference
between fixed price and cost plus contracts since, with the latter, there is no cap
and the contractor can continue to spend
to achieve its best efforts and to deliver to
the customer as long as there is funding.
With cost plus contracts, once the ceiling
is reached, it transitions from being customer funded to contractor funded.
“Because of these significant differences, the provisioning for risk is
much more important on fixed price
bids,” Janda said. He noted there will be
See Contracts p. 12

Second F-35 Production Jet
Takes First Flight
The second F-35 Lightning II production jet,
AF-7, took off on its first flight in March, from
Naval Air Station Fort Worth Joint Reserve Base.
The F-35A conventional takeoff and landing
variant flew for 1.3 hours. AF-7 is the second and
final aircraft from Low Rate Initial Production
lot 1. The first, AF-6, flew for the first time a
week earlier. The two production jets and eleven
preproduction F-35 test aircraft have completed
683 flights since testing began in December 2006.
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Incentives For Productivity
And Innovation In Industry
“The New Reality” is a special fivepart series providing a roadmap to the
changing defense industry landscape.
The series addresses how growing
Global Security demands coupled
with constrained resources affect the
Corporation and its employees.
This third installment takes a close
look at U.S. Department of Defense recommendations to incentivize productivity and innovation in industry.
The series will continue in the next
issue with “promoting real competition.”
A new mantra is emerging as the
U.S. Department of Defense grapples
with balancing demands against constrained resources: “more without
more.” The Pentagon is reshaping its
relationship with industry partners and
this three-word phrase captures the complex transition in the simplest terms.

A robust defense industry
“All of the weapons systems and equipment that make us the best military
in the world – and that is, next to our
people in uniform, our greatest asset
as a military power – are made in
industry,” says Carter, who spearheads
the Pentagon’s acquisition strategy to
address the new fiscal constraints.
Carter’s speech Feb. 23 at a meeting of the Center for a New American
Security was originally intended for a
small audience. Organizers, however,
found such an intense interest in the
acquisition strategy that they expanded
the venue for the speech and the audience increased by an order of magnitude.
Carter has directed acquisition
staff to implement specific strategies in
support of the productivity and innova-

mented by Corporate Engineering and
Technology, engaged all Business Areas
to explore how the technical community could change its problem-solving
approaches to focus the Corporation’s
products and services on affordability
and relevance.
“Throughout our nation’s history we
have consistently used superior technology to solve our most difficult security
challenges,” Johnson says. “That same
technical brilliance and innovation is what
we must continue to deliver today, as we
develop the affordable and relevant solutions that our nation requires.”
The Relevancy initiative tracks
customer trends and missions to identify
opportunities to invest in high-potential
solutions. It is providing continuous
collaboration with the Business Areas
to ensure their solutions achieve longterm growth. For example, Relevancy is

“Throughout our nation’s history we have consistently used
superior technology to solve our most difficult security
challenges. That same technical brilliance and innovation is
what we must continue to deliver today, as we develop the
affordable and relevant solutions that our nation requires.”
—Dr. Ray O Johnson, senior vice president and chief technology officer

“More without more” references
the initiative U.S. Defense Secretary
Robert Gates announced last year to
find additional efficiencies in the $700
billion Defense budget. Given that $400
billion of that budget goes to contracted
goods and services, industry is a major
piece of the Pentagon’s strategy.
It is little surprise, then, that
cost-saving measures by the Pentagon
are piquing the interest of the defense
community. Dr. Ashton Carter,
U.S. Undersecretary of Defense for
Acquisition, Technology and Logistics,
says that contractors have nothing to
fear from the new efficiency measures.
He says the Pentagon recognizes the
importance of its industry partnerships
to the military’s mission.
“In that sense, the taxpayer and the
warfighter, whom I represent, have the
same interest as a long-term shareholder
in the defense industry,” Carter said.
One of Carter’s focus areas is
providing incentives for industry to
increase productivity and innovation to
not only meet the DoD’s affordability
and performance goals, but also ensure
the industry’s health.
“Our performance is second
to none,” says Dr. Ray O Johnson,
Lockheed Martin senior vice president
and chief technology officer. “But in
these challenging times, our customers
are asking us to do even more. Mission
success is not a goal. It is a requirement.
Operational excellence is demanded.”
“This is not a time for business as
usual,” he says.

tion initiative, and Lockheed Martin is
already ahead of the curve.
“Besides managing program costs,
our customers also want us to lead the
way in driving more value-based innovation into every product and solution.
Fundamentally, it’s about improving
the way we do business – in our company and within our supply chain,” says
Bruce Tanner, Lockheed Martin chief
financial officer.

A Corporate emphasis
on innovation
Lockheed Martin recognized early
on that innovation would be the key
to achieving the DoD customer’s
affordability targets. By the time
Undersecretary Carter announced his
contracting strategy last fall, Lockheed
Martin already had maturing initiatives
under way that anticipated the direction
Pentagon acquisition would take.
The Engineering for Affordability
and Relevancy initiatives, both imple-

working with Aeronautics to implement
innovative manufacturing technologies
on F-35, with targeted savings of $850
million over the life of the program.
The Engineering for Affordability
(EFA) initiative focuses on integrating affordable design and value-driven
engineering in technical activities across
the enterprise. “In close coordination
with our DoD customer, we are looking systematically at what we need to
do to strengthen our engineering community and leverage its innovative spirit
– providing the right tools, training and
collaborative opportunities – to institutionalize affordability in all of our technical activities,” says Jeffrey Wilcox,
Lockheed Martin vice president for
Corporate Engineering.
In its first year, EFA collaborated
with the Business Areas on a number
of successful pilot programs that are
estimated to produce $350 million in
savings by 2013. The U.S. Air Force
recently noted one Affordability project
with the Space Fence radar system of a

down-select. The program attributes its
success in the Air Force procurement
process to its implementation of affordability tactics in testing and technology.

Encouraging productivity
and innovation
Research and development is another
area where Lockheed Martin is taking
a proactive and innovative approach to
anticipate the future needs of DoD and
other customers.
“We’ve assessed global trends
to identify technology initiatives that
could be the foundation for tomorrow’s
innovative solutions, systems, and products,” says Jennifer Byrne, Lockheed
Martin vice president for technology
strategy.
These global trends translate into
the Corporation’s 15 areas of focused
R&D investment, better known at the
Strategic Technology Threads. Johnson
and his team recently revamped these
to direct funding for the new year, to
include newly-defined areas such as
advanced materials, complex software
and systems, and trust and assurance.
“Strategic Technology Threads represent
those trends that hold the greatest potential for the greatest range of our customers’ missions,” Byrne says.
In a detailed November 2010
memo, Undersecretary Carter listed
R&D as one of five key tactics to
encourage productivity and innovation
in industry. The memo, while directed
to Pentagon acquisition staff, holds
a wealth of information for industry.
Specifically, Carter wants to:
 Reward contractors for successfully
cutting costs in their supply chain;
 Increase the use of Fixed-Price
Incentive Firm Target contracts;
 Adjust progress payments to incentivize performance;
 Extend a pilot Navy incentive program to the whole DoD; and
 Reinvigorate industry R&D to protect the defense technology base
“In this New Reality, we all have
adjusted expectations due to increased
competitiveness in the market and the
globalization of technology,” says CTO
Johnson. “Our customers are no different. They expect affordable, high-quality
products.”
“Lockheed Martin’s focus on
innovation, affordability, and relevance
will ensure the products and services
that we deliver will continue to exceed
our customers’ expectations. ■

“Besides managing program costs, our customers also want us to
lead the way in driving more value-based innovation into every
product and solution. Fundamentally, it’s about improving the way
we do business – in our company and within our supply chain.”
—Bruce Tanner, executive vice president and Chief Financial Officer
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Power Tool
ATL develops software to assist alternative energy project developers
It’s easy to get excited about the benefits
of renewable energy. Better for the environment. Less dependence on foreign
oil. Great potential for job creation.
But if you’re thinking about putting your money where your heart is,
you might find your ardor diminishing
in proportion to your questions. Take
investing in a wind farm. Where are the
winds strongest and most reliable? Do
those sites have access to transmission
infrastructure and roads? What would
the project cost to develop? What’s the
power demand forecast? Are there environmental concerns? What are the government policies and incentives?
Balancing all of the variables and
coming up with a credible assessment
of a project’s viability — scientifically,
technologically and economically — is a
major challenge for potential developers
of renewable energy projects.
“Investors and developers have
an overwhelming amount of information, but they don’t have the tools to
consolidate and analyze it,” says Sergey
Malinchik, principal investigator at
Lockheed Martin Advanced Technology
Laboratories. “Because the problem
is so complex, making a decision is
beyond human capabilities.”
But it’s not beyond the capabilities
of a new tool developed by Malinchik
and his colleagues called Geo-Spatial
Planner for Energy Investment
Strategies (GSPEIS).
The planning system is designed to
produce quick and accurate guidance for

Sergey Malinchik, principal investigator at Lockheed Martin Advanced Technology
Laboratories, is part of a team that has developed a new tool that provides guidance for
investing and developing renewable energy projects.

•

ferent objectives, such as investment
return, energy production, or revenue.
Users make adjustments to any or all
of the parameters to see the impact
of changing project parameters and
further refine their analyses and optimizations.

“It’s a very flexible and visual
system, which makes it easy to navigate
and grasp conceptually,” Malinchik

“It’s a very flexible and visual system, which makes

LM Voice

it easy to navigate and grasp conceptually. In less

Continued from p. 1

than an hour you can come away with a solid idea of
the best project sites in a given area and what their
relative advantages and drawbacks would be.”
— Sergey Malinchik, principal investigator, Lockheed Martin
Advanced Technology Laboratories

“when and where” to invest and develop
renewable energy projects. With software
developed by the ATL team, it allows users
to visually explore a range of solutions by
modifying the variables and optimizing the
economics. Here’s how it works:
•

•

•

•

4

Furthermore, it would graphically
show the user the econometric projections — such as cumulative cash flow or
energy production — for each site over
a specified time period.
Next comes the optimizer. Suppose
the process to this point has identified
and analyzed 250 sites. If the prospective
developer has capital resources to pursue
15 sites, the optimizer would identify
which sites among the pool of 250 should

GSPEIS starts with public domain
data on wind resources, solar radiation, land availability, population
density, road infrastructure, electrical
grids, and more.
The information populates a visually guided “Geo-Fuser” based on
Google Earth technology for evaluation and discrimination.
Using the data, the system analyzes
investment and development processes while taking geospatial and
time constraints into account. The
Analyzer module also integrates
cost layers, developed in conjunction with the U.S. Department
of Energy’s Oak Ridge National
Laboratory, to calculate investment
econometrics.
The system’s Optimizer module identifies the best solutions to satisfy dif-

says. “In less than an hour you can
come away with a solid idea of the best
project sites in a given area and what
their relative advantages and drawbacks
would be.”
Suppose, for example, a GSPEIS
user wanted to pursue wind farm projects in a region that included parts of
Colorado, Kansas, New Mexico, Texas
and Oklahoma. The terrain in the region
ranges from mountains to desert and
grassland, with a variety of wind zones
and energy potential.
First, the system’s Geo-Fuser would
use input layers such as wind availability,
land costs, and the power grid infrastructure to identify feasible sites, based on
selected parameters, and display them on a
map as colored polygons.
Then, the analyzer would model
investment and development scenarios.
It would estimate the number of wind
turbines each site could support, calculate energy generation capacity, determine the time needed to develop the
site and install equipment, and generate
investment and development schedules
for each site.

implementing action plans to address
the feedback received.
“Listening to employee feedback and taking meaningful action
are critical to improving our work
environment and driving higher
levels of success for individuals
and the business,” said John Lucas,
senior vice president of Human
Resources. “The results will help
us better understand and improve
the employee experience and build
on our commitment to ethics and
integrity, diversity and inclusion, and
leadership excellence.”
One of the survey’s top goals
is to increase the participation rate to
provide the most meaningful feedback
to use for taking action at the team,
organization and enterprise levels.
“We think the simpler survey
format and newly added action planning process will build enthusiasm

be included in the ordered group of 15
to create the most-favorable econometric
results. The search space is about 1035
possible combinations.
The user could also explore the
impact of varying the optimization
goals, choosing from net profit, total
production, return on investment, or a
combination of net profit and return on
investment.
When Malinchik presented
GSPEIS at a recent energy conference in
Boston, the reaction of utility company
officials in the audience was immediate.
“They said, ‘Yes, this is exactly
what we need,’” Malinchik says.
But exactly how the Lockheed
Martin team will transition GSPEIS from
a prototype to a commercial product is
still being explored, he adds. A variety of
business models and commercialization
partners are being considered.
At the same time, the ATL team
is working with an energy company to
explore how GSPEIS could be used to
optimize the operations at an existing wind
farm, and discussions are taking place
with Lockheed Martin Mission Systems &
Sensors at Moorestown, N.J., and a potential university partner to expand the system
to evaluate solar projects.
“GSPEIS was initially set up to
explore wind energy projects, but it can
be adapted to virtually any alternative
energy source,” Malinchik says. “By
demystifying the project evaluation process, we believe it will be an extremely
valuable tool for helping the nation meet
its alternative energy generation goals.” ■
For more information, contact Sergey
Malinchik at (856) 792-9860 or e-mail
sergey.b.malinchik@lmco.com.

and trust that employee feedback
really matters,” said Alice Eldridge,
vice president of Ethics and Business
Conduct. “Your voice has the power to
shape the culture at Lockheed Martin.”
The executive sponsors emphasized that the former diversity survey
content has now been fully integrated
into all areas of LM Voice, reflecting
the fact that diversity and inclusion
should be part of the fabric of our
work environment rather than something separate.
When the survey opens,
employees will receive an invitation
by email or home mail if they are
not on the Lockheed Martin network.
This invitation will include a link to
the survey with a personal, confidential password and instructions on
how to participate. Look for more
communications and information in
your business unit as the survey process continues.
“We look forward to your feedback and thank you in advance for
participating this year,” said Lucas. ■

“The [survey] results will help us better
understand and improve the employee
experience and build on our commitment to
ethics and integrity, diversity and inclusion,
and leadership excellence.”
— John Lucas, senior vice president of Human Resources

NATIONAL
ENGINEERS
WEEK

2011

In keeping with the theme of this year’s National Engineers Week – “Engineers:
Turning Ideas Into Reality” – employees across the Corporation participated in
activities to support the initiative held Feb. 20-26.
Reaching out to future generations of engineering talent, employees
conducted close to 150 activities including classroom demonstrations, onsite
student tours and presentations, “lunch and learn” staff workshops, and employee
competitions.
With Lockheed Martin as one of its major supporters, National Engineers Week
is an opportunity to involve youth in science, technology, engineering and math
(STEM) activities, and engages employee volunteers through the Corporation’s STEM
education outreach initiative, Engineers in the Classroom, as well as other activities.
National Engineers Week also honors engineers and volunteers for the
contributions to Lockheed Martin and to the community.
Following are scenes of Lockheed Martin participation.

At Aeronautics in Marietta, Ga., Experimental Technician Philip Henderson leads a group of Boy Scout
Webelos in grades 4-5 in a tour of the Marietta, Ga., aircraft production facility. More than 350 Webelos
participated in the onsite engineering workshop.

At Forest Glen Middle School in Suffolk, Va., during the annual Career
Day conducted in collaboration with National Engineers Week, employees
from the Aeronautics business area and the Corporate Engineering &
Technology (CE&T) organization provided students in sixth through eighth
grades with career planning and guidance in engineering and technology.
Here, Bob Pryor, CE&T principal systems integration business analyst,
speaks to the students.

At Aeronautics in Fort Worth, Texas, supervisors, managers and executive leaders participated in a selfpropelled monorail design contest. Shown here, from left, are engineers Graham Warren, Caitlen CarlsonRothe, Tambre Paster and Eric Williams. Aeronautics also hosted the regional MATHCOUNTS competition
below, with over 200 students from area middle schools competing in math challenges.

In Camden, Ark., youngsters participated in an E-Week competition at the
Missiles and Fire Control facility. Here, Engineering Planner Mark Evans
shows how to build a structurally sound tower.
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At Advanced Technology Laboratories, Vince Baker, senior member
engineering staff, was one of a group that visited Riletta Cream School
in Camden, N.J. Here, he gives a demonstration on audio waves to sixththrough eighth-grade students.

N AT I O N A L
ENGINEERS
WEEK

2011

At Information Systems & Global Solutions in Goodyear, Ariz., a fourth-grade Cub Scout Pack
participated in a highly interactive “Who Wants To Be An Engineer” presentation given by Engineer
Don Conklin, left in front row.

At Aeronautics in Palmdale, Calif., more than 50 employees turned out for a Leadership Competition. The
engineering teams designed a self-propelled monorail vehicle track. Here, Chris Bodily, field sales support
systems engineering manager, tests the track.

In a Missiles and Fire Control test laboratory in Orlando, Fla., Systems Engineer Greg
Mitchell demonstrates the HULC exoskeleton for students from the University of Central
Florida, the Exploding Bacon FIRST Robotics team, and a group of home-schooled students.

At the YMCA/Lockheed Martin Technology Center at Missiles and Fire Control in
Orlando, Fla., Electrical Engineer Tina McArthur works with Sheridan Foster from Boy
Scout Troop 498 (seated left), Hunter Clifton from Troop 221 (seated right) and Lionell
Wright from Troop 498 (standing). They are measuring resistors and comparing them to
the component part number values to determine the tolerance of the resistance.
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Information Systems & Global Solutions Engineer Cheryl Marin, center,
shared highlights of a career in engineering with students at the Virginia
Commonwealth University School of Engineering during “Celebrate
Women In Engineering Day.”

At Archbald, Pa., Missiles and Fire Control volunteers visited Lakeland Junior/Senior High
School, a Project Lead The Way partner school, to share their experience and perspective
as women in engineering. At right, Product Design Engineer Laecy Cwikla conducts an
experiment to reinforce the importance of problem-solving and innovative thinking skills.

At the Missiles and Fire Control facility near Dallas, Texas, Mechanical Laboratory
Manager Mike Kircher demonstrates the properties of materials in a vacuum for visiting
high school students.

At the Mission Systems & Sensors (MS2) facility in Moorestown, N.J., engineers get middle
school students excited about engineering through hands-on activities, such as the gum
drop tower building activity shown here.

At MS2 in San Diego, Calif., Systems Engineer Emad Sargious, far left, hosts a slide
rule competition for employees with Engineers Martin Lopez, sitting left, and Hoang Mai
shown here as part of the winning team.

In Syracuse, N.Y., MS2 engineers Ameigh Carnifax, left, and Chris Mekker show young visitors at the
Museum of Science & Technology how to build a hoop glider. Syracuse employees spent two days at
the downtown museum engaging teeny ones to teenagers in hands-on activities.

At Marion, Mass., MS2 Engineers Mark Whalen, left, and Bryan Teece
highlight innovative engineering used in the Communications at Speed
and Depth program.

In Owego, N.Y., MS2 engineer
Jonathan Hammack coaches
juniors from Tioga Central
School, in Tioga Center, N.Y.,
on a portable flight simulator.

At Riviera Beach, Fla., MS2 employee Anthony Bradford helps a Roosevelt Middle
School student from West Palm Beach design and build a mechanical system.

In Eagan, Minn., MS2 employees test the accuracy and distance of their gliders in a glider competition.

Contributors: Abbie Anderson, Patty Apostolakes, Alli Beach, Susan Bradford,
Darci Bushey, Dana Casey, Bruce Eppinette, Dana Giep, Jon Hammerstein,
Cindy Holloway, Laura Kern, Samantha Kupersmith, Ranville Megan, Eileen Mowle,
Mike Mulleavey, Paul Nagata, Thinh D. Nguyen, Robert O’Neill, Sarah Shenk
At MS2 in Bothell, Wash., engineers Alin Pasca and Eric Eisenberg,
from left in foreground, participate in a bridgebuilding competition with
bridges judged on weight and vehicle capacity and affordability.

Special editor: Katie Puglisi
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Double Duty
Stardust completes second mission of
extraordinary 12-year life in style
Stardust, the little spacecraft that could,
flawlessly performed its second rendezvous with a comet in February while
operating on less than a gallon of fuel
and two backup systems.
As the science community cheered
the unprecedented opportunity for comet
study that Stardust provided through its
“bonus” mission — Stardust NExT—
the Lockheed Martin Space Systems
employees who designed, built and
operated the spacecraft felt a surge of
pride in the accomplishment that came
long after Stardust had exceeded its
expected lifespan.
“Stardust has done everything
we asked of it darn near perfectly, and
it’s done it without a lot of glory and
glamour,” said Allan Cheuvront, Space
Systems’ Stardust NExT program manager. “The spacecraft itself is still in
great shape. If we had enough fuel, we
could go visit another comet.”
Alas, there are no fueling stations
200 million miles from Earth, so Stardust
completed its mission at the end of March,
when it ran out of fuel and was turned off.
The moment was bittersweet for the
Lockheed Martin Stardust team, which
shepherded the spacecraft on a 3.5-billion-mile journey through space and an
extraordinary series of achievements.

Comet Temple 1 comes into view as the
Stardust-NExT spacecraft approaches on
Feb. 14.

Launched in 1999, Stardust’s initial mission included a history-making
encounter with Comet Wild 2 and the
first return of comet samples to Earth.
That was followed by the NExT mission
(short for New Exploration of Tempel),
representing the first return visit to
a comet. On Feb. 14, after 12 years
in space, Stardust snapped images of
Comet Tempel 1 that showed the impact
site left by NASA’s Deep Impact mission in 2005.
(See the accompanying articles on
Stardust’s science contributions and mission timeline.)
Space Systems won the contract to
design and build Stardust in 1995 as part
of NASA’s Discovery series of missions
selected for their low cost and high science value.
During the development phase,
more than 200 Space Systems employees
worked on the program. One of them was
Cheuvront, who joined the team in 1996
and stayed through the end.
“I’ve spent about half of my career
on this program,” he said. “For 15 years,
Stardust has been like a member of my
family. And there are other people who
feel the same way. It’s a spacecraft that a
lot of people care about.”
That’s certainly true for Susan
Mumaw and Kevin Gilliland, who joined
the Stardust team prior to launch, in avionics design and pre-launch test support,
respectively, and remained with the program in operations roles. Mumaw managed the spacecraft’s power subsystem,
and Gilliland was responsible for attitude
control.
“I’ve learned a tremendous
amount,” Mumaw said. “The team has
worked really well together. Everybody
has a different skill set, and it takes all
of us to operate the spacecraft successfully. It’s been a fun program, and a
great experience.”

Stardust Missions Produce
Many Scientific Surprises
In both of its missions, Stardust has provided scientists with multiple surprises
and important new information about the nature of comets and the formation
of the solar system.
Perhaps the biggest surprise of either mission was contained in the
sample return capsule, which contained bits of Comet Wild 2 captured from
its coma. Scientists were expecting the material to be mainly dust that formed
around other stars older than the sun.
Instead, Stardust captured particles that were in fact formed close to the
sun at very high temperatures and then flung by unknown means into the cold
far reaches of the solar system. Thus, the sample studies have given scientists a
direct look at the nature and origin of the building blocks of planet — materials that were sprayed throughout the young solar system and must have been
incorporated into all planets and moons.
Stardust also captured the amino acid glycine, strongly suggesting
that comets delivered at least one amino acid to Earth before it had life. And
because most stars have comets, this suggests that all Earth-like planets obtain
important pre-biotic molecules from space.
Other surprises included the finding that dust flew off of Wild 2 in jets
rather than in a uniform distribution, and that the surface had dramatic holes
and cliffs in some places and was smooth and “new” in others. Scientists had
been expecting a cratered surface.
The Stardust NExT mission also had its share of important discoveries.
The biggest was that the comet’s nucleus appears to be weak and fragile, as
evidenced by the lack of a shape of the crater left in Tempel 1 by the Deep
Impact mission that sent an object into the comet in 2005.
Tempel 1’s smooth layered terrain also has fascinated scientists, as have
telemetry readings showing that the spacecraft flew through waves of comet
particles, similar to a B-17 flying through flak in World War II.
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The Stardust-NExT (New Exploration of Tempel) mission used the Lockheed Martin
designed and built Stardust spacecraft to perform a flyby of comet Tempel 1 and obtain
high-resolution images of the comet and the crater made by Deep Impact in July 2005.

“I’ve spent about half of my career on this
program. For 15 years, Stardust has been like
a member of my family. And there are other people
who feel the same way. It’s a spacecraft that
a lot of people care about.”
— Allan Cheuvront, Stardust program manager, Space Systems

The size of the operations team
varied over the years. It increased for
major events such as the capsule return
maneuver in 2006, but for most of the past
five years it included about five full-time
equivalent positions, and most members
divided their time with other programs.
But despite its small size, the
operations team faced many significant
challenges as Stardust traveled toward
its rendezvous with Tempel 1. In April
2009, with the primary thrusters having
performed for twice as long as intended,

the team switched over to the spacecraft’s backup thruster string.
Similarly, in May 2010, the operations team switched over to the backup
Side B gryo to avoid possible failure of
the primary gyro’s aging laser system
during the final months of the mission.
In preparation for the moves, the
team spent many hours modeling scenarios and crunching numbers to be prepared for any problems that might arise.
Cheuvront’s motto: “The more you plan
for what-ifs, the less they happen.”

Stardust Time Line
 Feb. 7, 1999 — Launch from Cape Canaveral Air Station, Fla.
 February – May 2000 — First interstellar dust collection.
 Nov. 2, 2002 — Asteroid Annefrank flyby at less than 3,200 miles. The
encounter is used to test spacecraft procedures and operations.
 Jan. 2, 2004 — Closest approach to Comet Wild 2, at a distance of 149
miles. The spacecraft obtained 72 images of the comet nucleus and captured
comet particles in a “cometary catcher’s mitt.”
 Jan. 14, 2006 — Particle return capsule released 68,800 miles from Earth
and recovered from U.S. Army’s Utah Test and Training Range. Thrusters
are fired to place the spacecraft in an orbit around the sun, making a bonus
mission possible.
 July 23, 2007 — Official beginning of Stardust NExT mission.
 Feb. 14, 2011 — Comet Tempel 1 encounter, with closest approach of 111 miles.
 March 24 — Stardust decommissioned.

And, indeed, the swap-over events
went smoothly, as did all of the major
mission events. Gilliland credits to the
team’s singular focus on performing
their roles precisely and thoroughly.
“Some people were always
working details, others were looking
at the big picture, and others would
bridge between the two,” he said. “We
were always looking at both precision
and risk.”
For Gilliland, keeping the spacecraft pointed in the right direction didn’t
leave much time to look at the bigger
picture and contemplate the extraordinary
achievement that the mission represented.
One of the times it did strike him,
however, was when Stardust reached
Tempel 1, and the world once again
began to take notice of the little spacecraft that could.
“Think about what the navigation
and flight team did),” Gilliland said. “We
flew a spacecraft to within 178 kilometers
of an object millions of miles from Earth
while both were traveling 10 times faster
than a bullet. And both objects are notoriously hard to track. You don’t think about
all that while you’re working the program,
but when you step back and explain it to
someone, it’s like you’re hearing it and
appreciating it for the first time.”
He added that Stardust’s value
was underlined by its cost efficiency.
The primary mission cost $220 million,
while the NExT mission was accomplished for $29 million, a small fraction
of a typical program cost.
Even as Stardust drifted away
from Tempel 1 in its final days, it was
adding to its list of accomplishments.
The program team used the opportunity
to test a new fuel-level measuring methodology developed by an engineer at
Lockheed Martin Information Systems
& Global Solutions.
By operating the spacecraft until
it ran out of fuel, the team was able to
determine the accuracy of the new process, which will help future missions

The Stardust-NExT team, from left, includes Dave Gingerich, Sue Mumaw, Allan Cheuvront, Estelle Church, Sandy Freund Kasper, Randy
Torkelson, Christine Edwards, Scott Allen, Roger Finch, Matt Goman, Amy Simpkins, Kevin Gilliland, Tom Oliver, Kyle Martin, Noel
Hughes, Jason Dates, Dean Espitallier and Kelly Bezjak.

“We flew a spacecraft to within 178 kilometers of an
object millions of miles from Earth while both were
traveling 10 times faster than a bullet. You don’t think
about all that while you’re working the program, but
when you step back and explain it to someone, it’s like
you’re hearing it and appreciating it for the first time.”
— Kevin Gilliland, Stardust team member

calculate the precise level of remaining
fuel and plan accordingly.
A few weeks before Stardust went
dark, Cheuvront said the end of the mission was a sad occasion for the team,
but the passing was softened by a recent
visit to the National Air and Space
Museum’s National Mall Building in
Washington, D.C.
“The actual return capsule from the
original mission was right there in the
lobby of the Smithsonian,” he said. “In
my mind, that’s a huge tribute to every
single one of the dedicated members of
the Stardust team. They made history.” ■

First-Of-Its-Kind Missile Warning Spacecraft Delivered
The U.S. Air Force and Lockheed Martin team delivered in March the first geosynchronous (GEO-1) Space Based Infrared System (SBIRS) spacecraft to Cape
Canaveral Air Force Station, Fla., where it will be prepared for an early May liftoff aboard a United Launch Alliance Atlas V launch vehicle. SBIRS GEO-1, with its
highly sophisticated scanning and staring sensors, will provide the nation with significantly improved missile warning capabilities and support other critical missions
simultaneously including missile defense, technical intelligence and battlespace awareness. The photo shows SBIRS GEO-1 being unloaded at Cape Canaveral.
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Ever Green
Corporation readies for Earth Day following successful
National Energy Awareness activities

Designated a Lockheed Martin Energy Champion, Space Systems employee Ray Wittwer is
shown with energy-saving equipment developed at the facility in Denver, Colo.

At the Green Zone in Rockville, Md., are Enterprise Operations employees, from left,
Denny Boyles, Larry Cole, Merilee Worsey, Rachel Height and Scott Heinlein.

Lockheed Martin employees continue
to demonstrate their support of environmental conservation by regularly participating in awareness-building events
designed to protect the environment and
promote sustainable business practices.
Among the major events are
National Energy Awareness Month,
National Environmental Education Week
(EE Week) and Earth Day.
This April, employees will focus
on protecting the health of oceans for EE
Week during April 11-16 and Earth Day
on April 22. The planned activities include
the culmination of an annual pledge
drive for the Environmental Protection
Agency’s (EPA) Change the World, Start
with EnergyStar campaign and a call to
establish more “Green Zones” – work
areas where employees have committed to
turning off computers, printing less, and
turning off lights when leaving.
During National Energy Awareness
Month in October, employees from
across the Corporation pledged to use
less energy, submitted energy-saving tips
and ideas and were recognized for creatively addressing energy challenges.
Motion sensor devices on vending
machines at the Aeronautics facility in
Marietta, Ga. and thermal water storage at Global Training & Logistics in
Orlando, Fla., were among the practices
that were celebrated and shared during
Energy Awareness Month.
“I think Lockheed Martin’s Go
Green efforts are commendable,” said
Jason Fondren, a logistics management
analyst at Missiles and Fire Control.
Fondren, along with Tom Breen, also
a logistics management analyst, is currently working at the Kandahar Air Field
as part of the Contractor Supply Support

Activity. Fondren represents the first
non-U.S. Green Zone team. “Our company has locations all over the world so
we have the capability to truly make a
global impact,” Fondren said.
Lockheed Martin currently ranks
third in the Change the World, Start with
EnergyStar 2010-2011 campaign, behind
Sears Holdings and Georgia Power
Company. The Corporation was named
as one of the top five climate change
leaders among its industrial peers in the
Carbon Disclosure Project’s 2010 S&P
500 Report and is listed among the top

“The industry accolades
for our green initiatives
could not have come
at a better time.”
— David Constable, vice president of
Energy, Environment, Safety & Health

five in the Transport/Aerospace category
on Newsweek’s 2010 Green Rankings.
“The industry accolades for our
green initiatives could not have come
at a better time,” says David Constable,
vice president of Energy, Environment,
Safety & Health. “Our employees have
made significant steps to integrate environmental and energy-related considerations into our operations and we’re able
to see just how far-reaching and impactful our efforts can be.” ■
For more information about
environmental sustainability facts,
visit the Energy, Environment, Safety
& Health section of LockheedMartin.com.

Energy Awareness Month Highlights

The Global Training and Logistics team in Philadelphia, Pa., is shown in their Green
Zone. From left are Lafesah Imes-Casper, Krzysztof Wyczanski, Renee Brizzi, Kevin
Stevenson, Jason Feeley, Dominic DiDinato, John Slater, Holly Roddy, Douglas White
and Sherman McLeod.

•

1,337 employees pledged to save energy and help fight climate change

•

97 new Green Zones established, including one in Afghanistan

•

16 employees were recognized for submitting energy-saving ideas that have
been approved for Lockheed Martin facilities

•

21 employees were honored as the first-ever Lockheed Martin Energy
Champions for their extraordinary contributions to energy savings efforts
across the Corporation.

In the Green Zone at Space Systems in Sunnyvale, Calif., are, standing from left, Myaunza Myers, Raj
Makadia, Marsha Petersen, Ken Billman, Chris Cirves, Mark Johnson and Jan Lam. In front, from left, are
Haley Thomas, Christina Lu and Inge Everly.
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Jason Fondren, a logistics management analyst at Missiles and Fire Control,
established a Green Zone at the Kandahar Air Field in Afghanistan as part of
the Contractor Supply Support Activity.

Production of the F-22 Raptor has entered its last full year, and the program is executing its Finish Strong production shutdown plan. The F-22 production line in Marietta, Ga., is shown
here in late 2010.

F-22
Continued from p. 1
The program is following an Air Force directive
to preserve production tooling, storing approximately
30,000 pieces of U.S. Government-owned tooling
at the Sierra Army Depot in California. Production
knowledge and tool usage information are being captured in electronic smart books that will enable the
program to perform any necessary major repair work
in the future.
As production winds down and the last Raptor
progresses through final assembly in Marietta, Sprouse
admits that the Finish Strong effort tugs at his heart. But
he stresses the importance of doing things correctly.
“This is bittersweet,” Sprouse said. “This is the
best team I’ve had the privilege to work with. I’ve
been with F-22 in various roles for 25 years. It is difficult to shut down something like this, but it is important to do it well with preservation of capability an
important factor to the nation. That is my motivation
and focus.”
Along with the final deliveries, the F-22 Program is
transitioning to a post-production environment in which
its emphasis will be partnering with the Air Force to
continue sustaining the fleet and enhancing the Raptor’s
capabilities to keep it ahead of emerging threats.

“We’re at a critical transition point in the program’s history,” said Jeff Babione, vice president and
general manager of the F-22 Program. “This will be a
pivotal year as we stay focused on meeting our remaining delivery commitments and transitioning to a post-

On the F-22 production line in Marietta, Ga., Electricians
Chong Ho, in cockpit, and Charles Saulter conduct testing.

production environment. We must continue to enhance
the Raptor’s lethality while also improving its availability and affordability.”
The emphasis on post-production sustainment
and capability enhancement is critical, given the finite
number of Raptors the Air Force will operate and the
heavy deployment pace of the F-22. Over the last year,
the Air Force has deployed Raptors globally, projecting power and deterring threats in places like Guam,
Japan, and the United Arab Emirates, and participating
in joint exercises with South Korean forces.
Sustainment and enhancement take on added
importance in the wake of developing anti-access
threats, such as efforts by China and Russia to develop
and field their own 5th generation fighters to challenge the F-22, as well as proliferating increasingly
sophisticated surface-to-air missile defense systems.
For Babione, the only thing more impressive than
the Raptor is the team who designs, builds and delivers it.
“The Raptor team is the most dedicated and
skilled workforce in the industry,” said Babione. “I
have no doubt it will finish strong and continue to provide our warfighter with the world’s greatest fighter for
decades to come.” ■
For more information, contact communicator
Chris McGee at 770-494-2578, christopher.
mcgee@lmco.com.

Trident II D5 Missile Achieves 135th
Consecutive Successful Test Flight
The U.S. Navy conducted a successful test flight March 1 of a
Trident II D5 Fleet Ballistic Missile (FBM) built by Lockheed
Martin. The Navy launched the unarmed missile from the
submerged submarine USS Nevada (SSBN 733) in the Pacific
Ocean. This test marked the 135th consecutive successful
test flight of the D5 missile since 1989 – a 22-year record of
reliability unmatched by any other large ballistic missile or
space launch vehicle. First deployed in 1990, the D5 missile
currently is aboard OHIO-class and British VANGUARD-class
submarines. The three-stage, solid-propellant, inertial-guided
ballistic missile can travel a nominal range of 4,000 nautical
miles and carries multiple independently targeted reentry
vehicles. Lockheed Martin Space Systems Company, Sunnyvale,
Calif., has been the strategic missile prime contractor for the U.S.
Navy Strategic Systems Programs since the inception of the Fleet
Ballistic Missile program more than 50 years ago.
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ETHICS AND BUSINESS CONDUCT

Speaking Up Effectively
by Alice Eldridge, vice president, Ethics and Business Conduct

In this column, Alice Eldridge, vice president of Ethics and Business Conduct,
talks about techniques an employee can
use when confronted with a values conflict in the workplace.
Most of us can remember times
when we needed to confront a spouse,
partner, family member or friend about
a difficult topic. Sometimes we rushed
into a confrontation in the heat of the
moment and an argument ensued. Other
times we thought through the most
effective manner to clarify our position
so as to positively influence the person
– or at least ensure that he or she understood our perspective.
Just as we can learn from understanding confrontations with those who
are close to us outside of work, we can
also absorb valuable lessons in similar
situations in the workplace.
For example, reflect upon a time
when you either chose not to speak up
in the face of something that you knew
wasn’t right, spoke up but didn’t manage
to change the situation, or spoke up and
successfully influenced someone to do
the right thing.
Ethical leadership is about being
willing to do the right thing even when
it’s hard and influencing others to do
the same even when it takes courage.
It’s also a skill that requires strategy and
practice to do well.
At Lockheed Martin, we have
many avenues where employees can
raise concerns and seek the assistance
of others to resolve them, including our

Contracts
Continued from p. 2
much more focus by senior management
on fixed price contracts.
“When you negotiate, negotiate a
holistic contract that’s fair and reasonable,” Janda said.
He recommended establishing
share lines based on risk size and probability of risk and not as much on differing views of cost. “You want to get to a
consistent view of cost via the factfinding
and where you’re within that 5 to 10 percent, you can work things with fee and
ceiling adjustments,” he said.
Janda also said it was crucial to
avoid settling a contract incrementally,
not letting risks exceed the ceiling price,
and not accepting a share line with
contractor share greater than U.S. government share given the difference in
financial capacity.
In keeping with that, Moulton
said it’s important to select an appropriate share line that reflects the inherent

management, Human Resources, Ethics
office and Legal, among others.
However, most values conflicts can
be most effectively resolved by the direct
interaction of the parties involved. To that
end, this article explores some techniques
that can be used to increase an employee’s chances of successfully resolving a
values conflict in the workplace.
Think about the types of conflicts
that could arise in your workplace. For
example, you could encounter employ-

“Ethical leadership is about being willing
to do the right thing even when it’s hard and
influencing others to do the same even when
it takes courage. It’s also a skill that requires
strategy and practice to do well.”

ees who are not respectful to each other
or to you. You might experience pressure to adjust price estimates or schedules in a manner that is is inaccurate.
Or you might see a leader directing an
action that you believe to be unethical.
In some instances, the best thing is
to talk about the situation with a trusted
ally, while maintaining confidentiality.
Speaking about difficult situations with
others often helps us to find the right
words to use when confronting another.

risk. Currently, the DoD wants a 50/50
share and 120 percent ceiling as a starting point. Also, it’s important to select an
attainable target cost, and a reasonable
target profit or fee that reflects the risk.
“While program performance is
paramount, it cannot offset a bad deal,”
Moulton said. “If we negotiate a bad deal,
we’re probably stuck with it.”
Beginning with the end in mind
“In summary, you must begin with
the end in mind,” Janda said. “You have
to make sure when you commence negotiations that you can bring home that settlement authority that’s also provisioned
for the risks that are associated with a
particular contract.”
“To understand what that is, one
of the basic tenets for all of the contracts
professionals, program managers, and any
business manager is to read your contract.
Make sure you understand all the provisions of the contract so that you know all
the risks associated with it and how you
can work with it.” ■

Lockheed Martin Today may contain forward-looking statements relating to projected future financial performance that are considered forward-looking statements under the federal securities laws. These statements are not guarantees of the Corporation's
future performance as actual results may vary depending on a multitude of factors. Investors should review the Corporation’s filings
regarding risks and uncertainties associated with Lockheed Martin's business. Refer to the Corporation’s SEC filings, including the
"Management's Discussion and Analysis of Results of Operations and Financial Condition," "Risk Factors and Forward-Looking
Statements" and “Legal Proceedings” sections of the Corporation’s most recent annual report on Form 10-K and 2010 quarterly
reports on Form 10-Q, copies of which may be obtained at the Corporation's Web site http://www.lockheedmartin.com or the SEC’s
site at www.sec.gov. The Corporation expressly disclaims a duty to provide updates to forward-looking statements, and the estimates and assumptions associated with them, after the date of this Lockheed Martin Today to reflect the occurrence of subsequent
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Our ally may have experienced something similar or can help us refine our
strategy so that when you confront the
other person you use language that will
allow him or her to hear what you are
saying rather than get defensive. This
is the first technique that we all have
available to us – building and using a
network of allies.
In other instances, you could ask
questions to better understand the context or circumstances that have created

the values conflict. Make it clear that
you do not believe you know everything
about the situation and that you seek
to understand. In asking questions, you
may learn things that change your perspective about the conflict, or cause the
other person to re-think the situation.
For example, if you raise a concern about quality or safety that another
seems to be ignoring, you could ask,
“From my perspective, the XYZ test is
required by the contract and is important

to ensure the overall safety of the system.
I understand that you don’t agree with
me, but could you help me to understand
the basis for your perspective? Have you
thought about the potential consequences
of not completing the test?”
Another powerful technique for
addressing a values conflict, particularly
in our environment, is gathering data
and specific information. Often in a values conflict, those involved incorrectly
assume that both sides are operating
with identical data sets. By gathering
and sharing relevant data and assumptions, parties often successfully bridge
the gaps of their values conflict.
Finally, reframing the issue
is another technique that can help
employees to give voice to their values.
Think of it as the “Said differently…”
approach. This technique is particularly effective when two parties are on
opposite sides of an ethical dilemma,
and they are at a stalemate. Rather than
pointing out that one party’s position
has less than ethical attributes, the issue
can be reframed as a risk that both sides
should want to avoid.
All of these techniques are used
by people who successfully give voice
to their values when confronting value
conflicts in the workplace. These tools
can be used alone or in combination.
The key is to think through how to
most effectively voice your values and
concerns so as to resolve the conflict or
concern confronting you.
Remember, whether you decide
to personally engage in resolving values conflicts, your leadership, Human
Resources, and Ethics organization are
available to assist.
Stay tuned for 2011 Awareness
Training – “Voicing Our Values.”
Together, we will practice the techniques
discussed in this article to voice our values and resolve ethical conflicts. ■
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