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 This advertisement was first in a series of new 747-8 Intercontinental ads running in support of key airplane sales campaigns in the United Kingdom. The ads highlight the model’s advanced features, many of which were pioneered by the 787 Dreamliner. In addition to communicating the 747-8’s improved environmental performance, the ads also reaffirm
 the company’s commitment to a cleaner world. The campaign began running in late April in U.K. news outlets.
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 Our commitment to a better future
 means cleaner, quieter airplanes.
 *All comparisons are to the current 747-400.
 Together, we share in the responsibility to
 safeguard our environment. At Boeing,
 that means continually pioneering
 technologies to produce aircraft
 that fly cleaner, quieter and use
 less fuel. Aircraft like our new 747-8
 Intercontinental. It’s designed to be
 15% more fuel efficient, using less
 than 3 litres of fuel per 100 passenger km.
 As a result it produces less than 75 grams
 of CO2 per passenger km. What’s more,
 the new 747-8 also reduces noise by 30%.*
 At Boeing, building cleaner, quieter
 aircraft is more than a promise.
 It’s an ongoing commitment to
 our customers and the world.
 For better travel today and a
 better future tomorrow.
 NOISE AREA REDUCED BY MORE THAN 30%.
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 ONE, FOR ALL 12Forecasts call for India to be one of the world’s most active markets for both jetliners and defense products. Boeing’s strategy for long-term success in India calls for the company to emphasize a unified approach to an even greater degree than it has elsewhere.
 THIS RUN’SINCREDIBLE
 FEATURE STORY
 COVER STORY
 32 In 1967, Boeing opened a facility in Everett, Wash., to support manufacturing of the 747 jetliner. Forty years
 later, Everett is the home of four successful airplane programs and is the workplace for more than 25,000 Boeing employees.
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 ON THE COVER: An Air India 777-200LR jetliner in the airline’s new livery. Air India will use its forthcoming 777s and 787s for nonstop service from India to distant destinations, including those in the United States.
 Boeing graphic
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 INSIDE 6 Letters7 Notebook
 8 Historical Perspective 10 New and Notable
 37 Focus on Finance38 Milestones
 41 Around Boeing42 Spotlight
 20 The Super Hornet fighter aircraft offers more than just immediate capabilities for warfighters today.
 Because the program has emphasized staying in tune with forthcoming warfighting needs, new capabilities are incor-porated into aircraft—whether in service or in the assembly process—as soon as these capabilities are ready.
 A force today, and tomorrow
 23 The proper and safe operation of the International Space Station, flying far above the earth, requires
 that the spacecraft’s many systems operate flawlessly. Boeing engineers help meet this critical need by writing the millions of lines of software code that run on computers across the ISS.
 Where perfection matters
 BUSINESS UNITS
 24 The Airborne Laser recently met a major milestone when it recorded its first in-flight firing of one of
 its lasers at a test target. Here’s a look at what transpired on this important day. After an intense teamwide effort to get to this point, would the team’s work be validated?
 ABL’s big night
 26 What makes the Advanced Tactical Laser spe-cial? For starters, this airborne weapon will track
 a moving target miles away and direct withering light and heat at it. What’s more, it represents people work-ing together, as Boeing reached across the enterprise for components, engineering, system-analysis, fabrication and systems-integration resources to create the ATL.
 A project that’s spot on
 U.S
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 A U.S. Navy F/A-18E Super Hornet, assigned to the “Top Hatters” of Strike Fighter Squadron 14, launch-es off the flight deck of nuclear-powered aircraft carrier USS Nimitz.
 20
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 28 Employees on the 787 team at Boeing and its supplier partners are working diligently
 toward a July 8 milestone. On that date—which is 07/08/07 in the United States—the 787 Dreamliner will roll out of the factory in Everett, Wash. That event marks the next step toward the 787 and Boeing providing improvements in passenger comfort, eco-nomic performance and environmental stewardship.
 Keep rollin’ on
 Facilitating connectionsFOCUS ON FINANCE
 36 Tracey Gilbert, a St. Louis–based estimating and pricing specialist in Integrated Defense
 Systems’ Support Systems organization, created soft-ware tools that help internal programs integrate data and systems. These tools ultimately improve estimating accuracy and streamline the bidding process to better serve Boeing’s customers.
 June 2007 Volume VI, Issue II
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 787 Dreamliner work continues at the program’s supplier partners—including Spirit AeroSystems, which is responsible for the nose section. The 787 program is working toward a major milestone in July: the rollout of the first airplane.
 28
 Tracey Gilbert (left) and Estimating teammate Todd Bond review two software tools she developed that help internal programs integrate data and systems.
 36
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 “I truly enjoy [Frontiers] and read it cover to cover.”
 —Frank Bacci, University Place, Wash.Publisher: Tom DowneyEditorial director: Jo Anne Davis
 EDITORIAL TEAMEditor: Paul Proctor: (312) 544-2938
 Managing editor: Junu Kim: (312) 544-2939
 Designer: Heather Dubinskas: (312) 544-2118
 Commercial Airplanes editor: Dick Schleh: (206) 766-2124
 Integrated Defense Systems editor: Diane Stratman: (562) 797-1443
 Engineering, Operations and Technology editor: William Cole: (314) 232-2186
 Shared Services editor: Mick Boroughs: (206) 919-7584
 Copy editor: Walter Polt: (312) 544-2954
 CONTRIBUTING EDITORSBoeing Capital Corp.: Donna Mikov: (425) 965-4057
 ONLINE PRODUCTIONProduction manager: Alma Dayawon: (312) 544-2936
 Web designer: Michael Craddock: (312) 544-2931
 Graphic artists: Heather Dubinskas: (312) 544-2118 Cal Romaneschi: (312) 544-2930
 Web developers: Lynn Hesby: (312) 544-2934Keith Ward: (312) 544-2935
 Information technology consultant: Tina Skelley: (312) 544-2323
 How to contact us:E-mail: [email protected]
 Mailing address: Boeing FrontiersMC: 5003-0983100 N. Riverside PlazaChicago, IL 60606
 Phone: (312) 544-2954
 Fax: (312) 544-2078
 Web address: www.boeing.com/frontiers
 Send all retiree address changes toBoeing Frontiers, MC 3T-12P.O. Box 3707Seattle, WA 98124-2207
 Postmaster: Send address corrections to Boeing Frontiers, MC 3T-12P.O. Box 3707, Seattle, WA 98124-2207(Present addressees, include label)
 Boeing Frontiers provides its letters page for readers to state their opinions. The page is intended to encourage an exchange of ideas and information that stimulates dialogue on issues or events in the company or the aerospace industry.
 The opinions may not necessarily reflect those of The Boeing Company. Letters must include name, organization and a tele-phone number for verification purposes. Letters may be edited for grammar, syntax and size.
 Letters guidelines
 Thanks, folks
 Just wanted to let you know how much I enjoy the mag-
 azine. As a Boeing retiree I did not know about Boeing Frontiers until a fellow vol-unteer at SeaTac airport brought his in to show me an article. I truly enjoy it and read it cover to cover.
 —Frank BacciUniversity Place, Wash.
 Powerful idea
 Energy and energy effi-ciency are hot topics for
 the world these days. Our customers, both in the United States and around the world, are seeking to make better and more environmentally sound and cost-effective use of energy resources, as a simple matter of economic competitiveness.
 n LETTERS
 Having been in the business of technology application for Boeing’s Rotorcraft products for many years, I have seen countless examples of our ability to design and build highly energy ef-ficient and cost-effective systems. Inevitably, air-craft, satellites, ground systems—indeed, most of the major systems we build as a company—are great because they make effective use of limited energy sources.
 Thus, I believe that if we are seeking new
 opportunities for revenue and growth, we—as a com-pany with a long history of tackling tough challeng-es—should apply our skills, technologies, tools and facili-ties to help lead the world to greater energy efficiency and long-term economic prosper-ity through focused product development in this area.
 —Jim ButtPhiladelphia
 June 11: 2007 Boeing Human Modeling Symposium. Renton, Wash. See http://human-mod-eling.web.boeing.com on the Boeing intranet. This event precedes the 2007 Society of Automotive Engineers Digital Human Modeling for Design and Engineering Conference (June 12–14 in Seattle).
 June 18–24: Paris Air Show. Paris. See www.paris-air-show.com
 June 24–28: 17th Annual Sym-posium of the International Council on Systems Engineer-ing. San Diego. See www.incose.org/symp2007
 Aug. 6–9: Unmanned Systems North America 2007. Wash-ington, D.C. See www.auvsi.org/symposium
 Aug. 11–14: 2007 Air Carriers Purchasing Conference. Orlan-do, Fla. See www.acpc.com
 Sept. 3–6: Asian Aerospace 2007. Hong Kong. See www.asianaerospace.com
 Sept. 17–19: SpeedNews 8th Annual Aviation Industry Sup-pliers Conference in Toulouse. Toulouse, France. See www.speednews.com/Conference
 Sept. 18–20: American Institute of Aeronautics and Astronau-tics’ Space 2007 Conference and Exhibition. Long Beach, Calif. See www.aiaa.org
 CALENDAR OF EVENTS
 Boeing Frontiers assembles the above listings for the convenience of its read-ers only, and they do not constitute an endorsement by The Boeing Company. Times, dates and subject matter are sub-ject to change or cancellation. If you have any items you wish Frontiers to consider for the Calendar, please e-mail them to [email protected], or send them by regular mail to Boeing Frontiers magazine, 100 N. Riverside, MC: 5003-0983, Chicago, IL 60606-1596.
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 No promotions listed for periods ending April 27 and May 4, 11 and 18.
 IAM PROMOTIONSYou can reach the Office of Ethics & Business Conduct at 1-888-970-7171; Mail Code: 14-14; Fax: 1-888-970-5330; TDD/TTY: 1-800-617-3384; e-mail: [email protected]; Web site: http://ethics.whq.boeing.com
 ETHICS QUESTIONS?
 QUOTABLE
 These tasks could never have been achieved if we did not have such
 a responsive global airlift capability.”—Air Commodore Jack Plenty, commander, Air Lift Group, Royal Australian Air Force, re-ferring to intercontinental, time-critical tasks handled by the RAAF’s first C-17 Globemas-ter III, during a May 11 delivery ceremony for the RAAF’s second C-17
 The 787 Dreamliner symbol-izes the environmentally kinder aircraft of the fu-
 ture—cleaner, quieter and truly the best experience in the air.”—Sir Richard Branson, chairman of Virgin Atlantic Airways, on the airline’s recent order for 15 787-9 Dreamliners, in the April 25 New York Times
 We will see [2006] as a year in which we turned the corner and
 positioned ourselves for a very strong future.”—Jim McNerney, Boeing chairman, president and CEO, during his address at the 2007 Boeing annual meeting of shareholders
 n NOTEBOOK
 SNAPSHOTWElcomE To EvErETT The late-April arrival of the first Boeing 787 Dreamlin-er horizontal stabilizer assembly marked a major step toward final assembly of the new airplane. The horizontal stabilizer, manufactured by Alenia Aeronautica in Foggia, Italy, arrived at the Boeing facility in Everett, Wash. It was transport-ed in five pieces aboard the Dreamlifter (below), a specially modified 747-400 used to transport 787 major assemblies.GAIl HANUSA pHoTo
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n HISTORICAL PERSPECTIVE
 Reach for the skyHow the Bomarc missile set the stage for Boeing to demonstrate its talent in systems integration
 An Im-99B Bomarc is ready for launch from one of the later-model shelters at the Eglin Air Force Base, Fla., test range in 1962. boeing archiVeS photo
 Tale of the tape: Bomarc versions
 Model IM-99A IM-99B
 Speed Mach 2.5 Mach 2.5 (tested to speeds of Mach 4)
 Range 250 miles (400 kilometers) 440 miles (710 kilometers)
 Length 46 feet 9 inches (14.2 meters) 45 feet (13.7 meters)
 Wingspan 18 feet 2 inches (5.54 meters) 18 feet 2 inches (5.54 meters)
 Number of production models built
 269 301
 �
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 By Michael loMBardi
 It was one of the most ambitious mili-tary programs of its day, and it estab-lished Boeing as a leader in large-scale
 systems integration. The program was Bomarc, a supersonic surface-to-air mis-sile that was the world’s first long-range antiaircraft missile and the first missile Boeing mass-produced.
 Today, the need to defend the United States and allied nations against ballistic missile attacks has made the Ground-based Midcourse Defense Program (GMD) a U.S. priority. In the mid 20th century, the con-cern was the Soviet Union’s nuclear weap-ons program and the capability of Soviet long-range bombers to reach the continental United States. Those grave concerns made a layered area defense against bombers a priority for the U.S. military.
 As a result, the U.S. Air Force in 1949 authorized Boeing to proceed with re-search into a new supersonic antiaircraft missile. Two months after the go-ahead, the Michigan Aeronautical Research Center (MARC) was added to the research project—which was then labeled “Bomarc,” a combi-nation of the names Boeing and MARC. In January 1951, Boeing was awarded a contract to develop the missile, which was given the designation XF-99. At that time, these missiles were considered pilot-less aircraft, since their mission was to in-tercept enemy bombers, and were given an “F” for fighter designation. Later the Air Force refined its designation system, and the Bomarc became the IM-99 (Intercep-tion Missile). The first of the XF-99 re-search missiles flew on Sept. 10, 1952.
 Leading up to Bomarc, Boeing had gained experience in surface-to-air missiles with a pioneering program called GAPA (Ground to Air Pilotless Aircraft). As World War II was coming to a close, Boeing’s lead-ership, foreseeing the sharp decline in air-plane orders, decided the company needed to diversify its postwar products. One new area of products was missiles.
 In June 1945 Boeing began work on GAPA, designed to intercept aircraft flying at speeds up to 700 mph at altitudes be-tween 8,000 and 60,000 feet (or 1,130 kilo-meters per hour, between 2,440 and 18,300 meters in altitude). The missile combined a rocket-powered first stage and a ramjet-powered upper stage. GAPA didn’t go into production but did provide experience that became the foundation for Bomarc.
 The first production model of the Bomarc was the IM-99A, which first flew on
 Feb. 24, 1955. The IM-99A was powered by an Aerojet–General liquid-fueled rocket motor that boosted the missile to near supersonic speed. At that speed, twin Marquardt ramjet engines, attached by py-lons to the underside of the missile, pro-pelled the missile to its target at Mach 2.5 to a range of 250 miles (400 kilometers). Boeing built 269 production IM-99As.
 One major issue with the early Bomarc was the main booster’s highly corrosive liquid rocket fuel. This fuel could not be stored on board the missile and had to be loaded before launch, a process that added nearly two minutes to the missile’s launch time. Fortunately, Thiokol developed a large solid-fuel booster that Boeing used to replace the liquid-fueled motor. The result was the much safer and better-performing IM-99B Super Bomarc, which had a re-sponse time of less than 30 seconds.
 The B model had increased range of 440 miles (710 kilometers). While its stat-ed cruise speed was Mach 2.5, the B model had been tested to speeds of Mach 4 and was effective from sea level to 100,000 feet (30,480 meters).
 Bomarc was integrated into the cen-tralized command-and-control air-defense system for Canada and the United States, known as SAGE (semi-automatic ground environment). The system would guide the Bomarc to incoming targets until the mis-
 sile’s own seeker could lock on to a target and detonate the missile’s warhead at the closet point of pass or upon impact.
 Boeing built 301 production IM-99B missiles. In all, between 1957 and 1964, Boeing built 570 production missiles and another 130 for various tests.
 Bomarc was a successful program that met all of its original objectives. But the nature of the nuclear threat had changed from primarily bombers to ballistic mis-siles. In 1970, Congress declared that a continental U.S. air defense missile sys-tem was no longer necessary and that the primary defense would be an irre-sistible offense supplied by the Strategic Air Command. On Oct. 1, 1972, the last Bomarc was retired from service.
 The valuable engineering and produc-tion experience gained from Bomarc, as well as from the design and development of the base facilities and ground equip-ment, gave Boeing all it needed to be the prime contractor for one of history’s big-gest military programs: the Minuteman intercontinental ballistic missile. Bomarc, and to a greater extent Minuteman, helped build Boeing’s reputation as a world lead-er in large-scale systems integration. This core competency continues to this day on a number of programs, in particular the 787 and Future Combat Systems. n
 [email protected]
 Boeing employees perform Bomarc manufacturing at the Boeing missile production center in Seattle. Boeing ended up building 570 production Bomarc missiles.
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 iarized Woodland Park with the 3P meth-odology to help them “lean out” the exhib-it-design process and dramatically reduce introduction times. The production prepa-ration process is a Lean tool that designs and implements production processes, tools and equipment to increase efficiency.
 One of the many investments Boeing makes in local communities, as in this case, is contributing the expertise of its employees to help local organizations remain successful and available to ev-eryone looking for services, educational experiences and recreation.
 The zoo formed a cross-functional 3P team and launched a series of workshops to understand the Lean principle better. Shawn Pedersen, who as acting collections manager oversees the penguins’ daily ac-
 tivities, is one of the 3P team members. “What the team quickly learned was that both time and money could be saved if we provided more up-front information in the design process,” said Pedersen.
 To do that, the team produced several of its own designs and chose one to pursue. Bruce Bohmke, Woodland Park’s deputy director and facilitator of the team’s exercises, said the next step was to test the design by construct-ing a full-scale model of the layout—a hall-mark of 3P.
 “By building a full-size mockup, we could
 By carrie Thearle
 When the Woodland Park Zoo in Seattle was first introduced to the Lean practice called 3P, the “p”
 might as well have stood for penguin. That’s because the first exhibit where the zoo, with Boeing’s help, is applying this principle—the production preparation process—is a new habitat for its Humboldt penguins.
 Last year, the Boeing Commercial Airplanes Lean Enterprise Office famil-
 Lean takes flight Seattle zoo gets handfrom Boeing, uses 3Pto design new exhibit
 The ABCs of 3PWhat is 3P?
 3P (production preparation process) is a Lean methodology that focuses on elimi-nating waste at the product or process design stage. When a team uses 3P, it creates and tests alternative designs and process options—and eliminates the in-ferior ones. Then the team builds physical models and performs simulations to iden-tify the best option that requires the least time, material and money. Whereas other Lean methods take a process as a given and seek to make incremental improve-ments, 3P offers the potential to make “quantum leap” design improvements that can enhance performance and eliminate waste beyond that which can be achieved through continuous improvement alone.
 When do I use 3P?
 Generally, anything that has a lot of complexity to it is a good candidate for 3P. The method is an appropriate Lean tool to use when you are introducing a new product, have a change in a product or process, are experiencing chronic problems in an area, or are experiencing significant changes in volume.
 How do I learn more about 3P?
 To find out more about 3P, visit the Lean+ Web site at http://leo.web.boeing.com on the Boeing intranet and click on “Prod-ucts and Services” in the toolbar.
 Shawn pedersen, acting collections manager at Woodland park Zoo in Seattle, oversees the activities in several zoo exhibits—including the penguin habitat. The zoo tapped Boeing’s lean expertise to help it come up with ideas for a new penguin area.
 n NEW AND NOTABLE
 see right away if our design fit the intend-ed space, and ultimately avoid problems with layouts on paper not matching,” Bohmke said.
 In the coming months, the team will work on the exhibit’s mechanics and fur-ther enhance the mockup to help build en-thusiasm for the project among potential donors. The zoo plans to break ground on the new penguin habitat next year with the exhibit opening in 2009.
 Lisa Dabek, Woodland Park’s conser-vation director, said, “We really appreci-ate how Boeing has helped us learn about Lean.” n
 [email protected]
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 n NEW AND NOTABLE
 By Marc Sklar
 Next month, Boeing and British firm QinetiQ will jointly open The Portal, a modeling, simulation,
 analysis and experimentation (MSA&E) center in Farnborough, England. The fa-cility is part of Boeing’s growing foot-print in the United Kingdom. Both com-panies see it as a decision-support center for collaboration and experimentation with programs and customers—primar-ily the U.K. Ministry of Defence.
 The center can conduct experiments at all levels of conflict, as well as homeland security scenarios, in a facility that’s near MOD personnel. Using the Boeing Labo-ratory Network—a network with multiple locations to conduct simulation and test ac-tivities—The Portal can tie into Boeing’s integration centers, Virtual Warfare Center and other U.S. facilities; the Boeing Sys-tems Analysis Laboratory in Australia; and
 Global opportunitiesFor Shane Arnott, applying to work at Boeing had one clear attraction. “The job ad said you’ll prob-ably have to go overseas,” said Arnott, Boeing facility director for The Portal and an Australian native. “Within six months I was placed in the U.S. working between Los Angeles and Seattle.”
 Later he returned to Australia to help get the Boeing Systems Analysis lab on track, and now is in the United Kingdom for his current position.
 Arnott became one of Boeing’s youngest Technical Fellows in 2002 and is continuing his personal development working on his doctorate from the University of Queensland in Australia.
 Having left a small software company for Boeing a decade ago, would he recommend the company to young engineers? “I would, particularly for the high-technology areas,” he said. “You get to work on big, challenging prob-lems—the sort of problems you just wouldn’t have a chance to address in a small company.”
 —Marc Sklar
 A Portal into the futureNew facility boosts IDS’ presence in U.K.
 QinetiQ’s U.K. facilities, allowing for in-teroperability tests across three continents.
 “The Portal gives us local capability to engage the MOD, to understand their needs and to explore solutions,” said Guy Higgins, Boeing vice president, Analysis, Modeling, Simulation and Experimentation. “In addi-tion, we bring extensive experimentation experience and large-scale systems integra-tion and production expertise, and QinetiQ, the largest U.K. research firm, brings an in-timate knowledge of the customer.”
 QinetiQ has a long history support-ing the MOD. It’s developed fundamental technologies, supported ongoing opera-tions, and tested and assessed equipment before it is brought into service.
 “The Portal will enable us to bring to-gether complementary expertise from QinetiQ and Boeing to support custom-ers’ aspirations, and cost-effectively deliver state-of-the-art network-enabled capabilities,” said Jeremy Ward, QinetiQ’s sales director, Command and Intelligence Systems Division.
 For Integrated Defense Systems, The Portal fits its strategy of expanding its U.K. presence. “The Portal is more than a facility.
 It is a capability that includes a team of U.K. nationals, made up of operations analysts and specialist engineers, that will provide services to Boeing in the U.K.,” said Shane Arnott, Boeing facility director for The Por-tal. “A nice facility and all the technology in the world is nothing without good people.”
 The opening of The Portal marks an-other step in supporting IDS’ U.K. growth. In April, Boeing opened a systems engi-neering and integration facility in Bristol, England (see Page 40 of the May 2007 Boeing Frontiers). Both openings come as the MOD implements a Defense Industri-al Strategy (DIS) that strongly emphasizes procurement of U.K.-developed products, systems and intellectual property.
 “Boeing decided to invest in The Por-tal before the DIS was released,” said Eugene Beckles, director for International Analysis Modeling & Simulation. “The policy confirmed we needed this capabil-ity in the U.K.”
 While The Portal marks a first for Boeing in the United Kingdom, it builds on strong capabilities and brings them close to a key customer.
 “With each new MSA&E facility we, Boeing, are better able to engage the cus-tomer, conduct experimentation and offer solutions.” said Arnott. “The Portal is a tangible example of Boeing’s commitment to the MOD.” n
 [email protected]
 Daran crush (left) and Shane Arnott, directors of The portal for QinetiQ and Boeing, respectively, view reports at The portal, their companies’ new modeling center in Farnborough, England.QINETIQ pHoTo
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 The right approachIndia has tremendous potential for all of Boeing. Here’s what Boeing is doing to set itself and its customers up for long-term success
 n COVER STORY
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 By Junu kiM
 Picture this: There’s a nation with a population of 1.1 billion, and where a city of five million people is considered small. This country has a burgeoning economy that’s capitalizing
 on its expertise in manufacturing and high-tech industries. With that growth comes an increasing demand for air travel. Yet the air-lines there collectively have only about 230 airplanes. Little won-der that forecasts predict this nation’s carriers will need more than 850 jetliners over the next 20 years.
 Now picture this: With its economic expansion, this same na-tion sees itself as having an expanded role in international affairs, both regionally and globally, and needs to expand its military ca-pabilities. In addition, this country has ushered in a new era of partnership with the United States—which now lets U.S. defense firms conduct business in this nation.
 That nation exists: It’s India. Little wonder that Boeing views India as one of the company’s most important international mar-kets. Accordingly, Boeing is undertaking a strategy to position it-self for the best chances of long-term success in this market—and to create the most value for its many stakeholders, including its customers in India and employees around the world. This plan calls for Boeing to emphasize a one-company approach to an even greater degree than it has elsewhere.
 “India is a priority market for Boeing,” said Jim McNerney, Boeing chairman, president and chief executive officer. “We have a solid business plan and a long-term view of the market. With this approach we are going to create even greater value for Boeing and our customers and partners in India.”
 JET TRAVEL GROWSBoeing has had a long and successful relationship with India, as
 Boeing airplanes have served this market for more than 60 years. Indeed, India joined the jet age on Boeing wings, and Air India in 1962 earned the distinction of being the world’s first all-jet airline with its fleet of Boeing 707s.
 In the late 1960s, Boeing delivered the first of many 747s to Air India. The airline now operates 11 747s, along with four 777-200s and 13 737-800s. In addition, other India-based carriers such as Jet Airways, SpiceJet and Air Sahara have ordered Boeing airplanes.
 The number of airplanes ordered by India-based carriers has mushroomed in recent years. Since the start of 2005, they have ordered 138 Boeing jetliners (see box on Page 15). Among these orders: one in December 2005 from Air India for 68 airplanes, the biggest-ever civil aviation order in India’s history and that year’s largest aviation-industry order (in terms of price).
 Those jetliners are needed to meet a rapidly growing number of passengers. According to Boeing, India’s current annual pas-senger traffic growth stands at 25 percent, and this rate is pro-jected to continue.
 This recent expansion hints at India’s potential for Commercial Airplanes. According to BCA’s Current Market Outlook, Boeing foresees that India will need 856 airplanes worth $72.6 billion over the next 20 years. That potential dollar figure is about double what BCA forecast only two years ago, said Dinesh Keskar, vice president–Sales for BCA. The reasons for this expanded demand for jetliners in India correlates with factors BCA traditionally has identified as leading to air travel increases (see box on Page 14).
 “Boeing has sold nearly $20 billion worth of jetliners [at list prices] since the start of 2005,” Keskar said. “Now we need to
 India at a glanceLocation: Southern Asia, bordering the Arabian Sea and the Bay of Bengal, between Burma and Pakistan
 Area: 1,269,219 square miles (3,287,263 square kilometers); slightly more than one-third the size of the United States
 Estimated population: 1.1 billion
 Capital: New Delhi
 Other major cities: Mumbai, Chennai, Kolkata
 Total gross domestic product, 2005: $805.7 billion; ranked 10th worldwide
 Estimated GDP growth rate, 2006: 8.5 percent
 Main export partners: United States, United Arab Emirates, China, Singapore, United Kingdom
 Sources: Republic of India, CIA World Fact Book, World Bank
 n COVER STORY
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 The Air India Express subsidiary of Air India operates Boeing 737-800s. Not only do each of its 737-800s bear unique designs on the tail, but each side of the tail shows a different image.
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A textbook case of growthThe increase in India’s airline passenger traffic is based on economic fac-tors that Commercial Airplanes historically has identified as correlating with air-travel growth. Here’s a look at what’s driving India’s demand for flying.
 Economic growth. One of BCA’s market-analysis axioms is that air-travel demand correlates strongly with gross domestic product. India represents the latest proof point to this theory. According to The World Factbook issued by the U.S. Central Intelligence Agency, the Indian economy has grown by an average of about 7 percent a year in the decade since 1996, thanks in part to the country’s tremendous number of people with high-tech skills.
 Pent-up travel demand. No doubt, India’s economic growth is impres-sive. But put that growth in a nation of more than 1 billion people, and you have a market with enormous potential demand for air travel. In 2004, about 15 million people in India traveled on long-distance trains—many more than the number of domestic air travelers. Last year, the number of people on long-distance trains jumped to 20 million—but the number of travelers on domestic flights ballooned to 30 million.
 Air-travel liberalization. Over the last 15 years, India has moved to liberalize the nation’s airline industry. That’s meant an increase in the number of domestic airlines in India. In addition, recent signings of “open skies” agreements between India and the United States, the United Kingdom, China, Australia and the member countries of the Association of Southeast Asian Nations have encouraged international airlines to serve this market. As a result, passengers have more choices in where they want to go and more flexibility in when they want to go.
 n COVER STORY
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 remain intently focused on delivering on the promises we’ve made to these customers.”
 Yet in a market with such enormous potential, there are chal-lenges—notably the nation’s aviation infrastructure. Serving a growing number of air travelers means there’s greater demand for pilots, mechanics and facilities, including airports.
 Boeing is using its resources to support India in ways that align with the company’s competencies—and to show that Boeing’s commitment to its partnership with India does not end with the sale of an airplane. As part of the historic Air India order agree-ment, Boeing last August said it would invest $100 million in a planned regional maintenance, repair and overhaul facility in Nagpur, India. In addition, Boeing subsidiary Alteon will establish a training center in India, and Boeing has provided a $10 million grant to fund select pilot-training schools in the nation.
 “Boeing is committed to helping its customers succeed. It’s also committed to helping strengthen India’s air transport infrastruc-ture,” Keskar said. “Boeing has collaborated with India for more than 60 years, and we are excited to take part in the amazing future that lies ahead for Indian aviation.”
 NEW DEFENSE ROLEYet India’s demand for aircraft and services extends beyond
 the civil arena—and creates another tremendous opportunity for Boeing. “On the defense side, the potential business for Boeing in India is estimated at $10 billion to $15 billion over the next 10 years,” said Mark Kronenberg, vice president–International Business Development for Integrated Defense Systems. “That figure puts India
 Jet Airways recently took the delivery of the first of 10 Boeing 777-300Er (Extended range) airplanes. The airplane was delivered in Jet Airways’ new paint scheme, featuring a new design, colors and typeface. TIm STAkE pHoTo
 Continued from Page 13
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 right at the top tier, as one of the world’s largest defense markets.”India recently launched a massive defense modernization drive
 after reevaluating its role in the world and its region and conclud-ing that its armed forces were not a match for its stature.
 “India has been called upon to play a more decisive and re-sponsible role in world affairs, particularly in the Asian region. This has led us to rethink our priorities,” said K.P. Singh, India’s defense production secretary, quoted by Associated Press at this year’s Aero India air show. “We are in the process of acquiring fresh capabilities for all three wings of our armed forces to opti-mize their operational effectiveness.”
 What makes this evolution of India’s geopolitical role more no-table for Boeing is a shift in the U.S.-India relationship. In recent years, the two nations have forged a closer strategic relationship. President Bush and Indian Prime Minister Manmohan Singh have exchanged visits to each other’s nations. Both countries have also participated in numerous joint military exercises. And a signifi-cant impetus was given in December when the U.S. Congress en-dorsed an agreement that calls for the United States to share nucle-ar technology with India for its civilian nuclear reactors (see Page 10 of the February 2007 Boeing Frontiers).
 This step in the evolving U.S.–India relationship opened the door for Boeing, along with other U.S.-based firms, to seek busi-ness from the Indian government that has traditionally gone to non-U.S. defense companies—notably those in Russia and European nations. “The closer U.S.-India strategic relationship bodes well for our participation in India’s defense market,” said Anil Shrikhande, India country leader for IDS.
 Also auguring well for Boeing is the fact that India’s emerging defense needs align well with the IDS product and service portfolio.
 Repeat customersOrders for Boeing airplanes placed by Indian airlines since Jan. 1, 2005
 Customer Order placed ModelNumber of airplanes
 SpiceJet February 2005 737-800 10
 Jet Airways August 2005 737-700
 737-800
 2
 8
 Jet Airways September 2005 777-300ER 10
 Air India December 2005 777-200LR
 777-300ER
 787-8
 8
 15
 27
 Air India Express
 December 2005 737-800 18
 Air Sahara January 2006 737-800 10
 SpiceJet August 2006 737-800
 737-900ER
 5
 5
 Jet Airways December 2006 787-8 10
 SpiceJet April 2007 737-800 10
 Total airplanes ordered 138Note: ER is Extended Range; LR is Longer Range
 Continue on Page 16
 An F/A-18 Super Hornet stands on the tarmac at this year’s Aero India air show, as a c-17 Globemaster III airlifter takes to the skies. The Indian Air Force is expected to issue a request For proposal for 126 multirole fighter aircraft. Boeing representatives said the Super Hornet could meet the needs stated in the rFp. kEvIN FlyNN pHoTo
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Something for every needIndia’s potential defense acquisitions align with the platforms and services used by other Integrated Defense Systems customers. Here’s a look at a few of the many products and services IDS could provide.
 Multirole combat aircraft: The Indian Air Force is expected to issue a request for proposal (RFP) for 126 aircraft. It’s believed that India will request an aircraft capable of both air-to-air and air-to-ground combat. In addition, indications are that India will seek highly advanced radar and network-centric technologies to provide interoperability with other Indian and allied forces; and a growth path to incorporate future technologies that would further augment capabilities.
 Boeing representatives said the F/A-18E/F Super Hornet meets these needs. Furthermore, the aircraft offers an edge in reliability, maintainability and life cycle costs.
 n COVER STORY
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 Those needs include multirole fighter jets, heavy-lift helicopters, naval training aircraft and antisubmarine aircraft (see box below).
 THE RIGHT APPROACHAlthough Boeing’s two major business units have their own
 game plans for securing new business, Boeing executives repeat-edly emphasized that the company’s most important strategy for long-term success in India—and for generating value for Boeing
 “The total life cycle cost will enter into the equation,” said Chris Chadwick, vice president and general manager of Global Strike Systems, an IDS busi-ness. “We will be cost competitive with the competition from both a unit flyaway perspective and from a total life cycle perspective.”
 Antisubmarine aircraft: The Indian Navy is currently evaluating a Boeing-led proposal to develop and deliver eight P-8I long-range maritime recon-naissance and antisubmarine warfare aircraft. The P-8I is a variant of its P-8A Poseidon, currently in development for the U.S. Navy and a derivative of the Boeing Next-Generation 737-800 aircraft.
 Weapon systems: In response to an Indian Air Force request for proposal for antiship missiles, Boeing offered its Harpoon missile. Boeing has deliv-ered more than 7,000 Harpoons to more than 25 customers.
 Heavy-lift helicopters: India is considering issuing an RFP for heavy-lift helicopters. To help address that need, Boeing would consider offer-ing the CH-47 Chinook, which was one of several Boeing aircraft that captured attention at February’s Aero India 2007 air show. In late 2005, U.S. Army Chinooks conducted humanitarian missions in neighboring Pakistan after a major earthquake.
 Carrier-jet training aircraft: The Indian Navy has a need for carrier-jet training aircraft, for which Boeing would offer the T-45 Goshawk. Select Indian Navy pilots currently are in the United States training on T-45s with the U.S. Navy (see Page 24 of the April 2007 Boeing Frontiers).
 The chinook helicopter has performed humanitarian missions in South Asia. Here, U.S. service members prepare to load supplies onto a cH-47D chinook helicopter in pakistan, in support of relief efforts for victims of a 2005 earthquake.
 stakeholders, including customers and employees—is to approach this market as a unified manner. “There’s not solely a BCA strat-egy or an IDS strategy. We have clear business-unit priorities and objectives, but we’re taking an enterprise approach in India,” said Ian Thomas, president of Boeing India.
 This approach places a tremendous emphasis on Boeing teams and people working together. That emphasis goes beyond Boeing India’s office in New Delhi to having shared assets across the enter-prise to address relevant functions, including supplier management, human resources, engineering, industrial participation and others.
 Although both IDS and BCA recognize the tremendous poten-tial of their respective markets, they’re at vastly different stages of their business lifecycle in India. Not only has BCA spent many more years in India than IDS has, it’s also conducted business with the Indian government: The Indian Air Force soon will operate Boeing Business Jets to transport dignitaries.
 Accordingly, there’s a tremendous benefit in maximizing Boeing’s knowledge of the Indian market, its customers and business practic-es. That’s especially important on the defense side, where Boeing will be competing against non-U.S. companies that already have de-
 The Indian Air Force will operate Boeing Business Jets to transport Indian dignitaries.
 June 2007 BOEING FRONTIERS��
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Who’s who among India’s airlinesIndia-based airlines are projected to need 856 airplanes worth $72.6 bil-lion over the next 20 years, according to Boeing. Here’s a look at some of the notable carriers in India.
 Air IndiaType: Full-service airline; national flag carrierApproximate number of jetliners*: 47 Key jetliners in fleet: Boeing 747-400, 777-200ER, 737-800; Airbus A310Key jetliners on order: Boeing 787-8, 777-200LR and -300ER, 737-800Air India, owned by the Indian government, has been a Boeing customer since the 1960s. Its mammoth 2005 order for 68 airplanes, valued at more than $11 billion at list prices, includes 18 new 737-800s. The 737-800 airplanes, operated by the carrier’s Air India Express operation, will fly passengers in a one-class configuration to destinations throughout Southeast Asia and the Gulf region. The Indian government is in the process of finalizing plans to merge Air India and Indian Airlines, another state-owned carrier. Indian Airlines, which primarily operates domestic and regional routes, operates a fleet of A319s and A320s and has an order for additional A320-family aircraft.
 Jet AirwaysType: Full-service domestic and international airlineApproximate number of jetliners*: 63 Key jetliners in fleet: Boeing 737-700, -800 and -900, 777-300ER; Airbus A330 Key jetliners on order: Boeing 787-8, 777-300ER, 737-700 and -800Jet Airlines is India’s largest privately-owned airline in. It recently received its first of 10 777-300ERs, which will be used to fly to Europe—and, starting later this year, then on to the United States and Canada. It recently closed its acquisition of India’s Air Sahara, which Jet Airways will position in a niche between a low-cost carrier and a full-service airline.
 SpiceJetType: Low-cost carrierApproximate number of jetliners*: 11Key jetliners in fleet: Boeing 737-800Key jetliners on order: Boeing 737-800 and -900ERSpiceJet is following the business model of successful airlines such as Southwest Airlines in the United States and Ryanair in Europe. That model includes a fleet of one airplane type, to contain maintenance and training
 n COVER STORY
 costs; a one-class interior configuration; and high utilization. An interesting SpiceJet fact: 40 percent of its passengers are first-time air travelers.
 Air DeccanType: Low-cost domestic carrierApproximate number of jetliners*: 19 Key jetliners in fleet: Airbus A320Key jetliners on order: Airbus A320Air Deccan, India’s first low-cost carrier, is seeking to enter India’s smaller cities. Like SpiceJet, Air Deccan has a high percentage of first-time air travelers. As part of its efforts to increase air-travel interest, it recently ran a promotion in which it offered 500,000 free tickets.
 IndiGo AirlinesType: Low-cost domestic carrierApproximate number of jetliners*: 9 Key jetliners in fleet: Airbus A320Key jetliners on order: Airbus A320Indigo is a fledgling carrier that’s following a business strategy similar to SpiceJet. It made a splash at the 2005 Paris Air Show by announcing an order for 100 A320s.
 Kingfisher AirlinesType: Full-service domestic airline Approximate number of jetliners*: 19 Key jetliners in fleet: Airbus A319, A320, A321Key jetliners on order: Airbus A320, A321, A330, A340 and A380Kingfisher is owned by United Beverages Group, which makes the popu-lar Indian beer Kingfisher. The airline started as a low-cost carrier but is now offering multiple service classes to compete with Jet Airways. King-fisher is the first India-based airline to have ordered the A380, which it would operate internationally (pending Indian government approval to serve markets outside the nation).
 Go AirType: Low-cost domestic carrierApproximate number of jetliners*: 5 Key jetliners in fleet: Airbus A320Key jetliners on order: Airbus A320Go Air is owned by the Wadia family, owner of Bombay Dyeing, a major Indian textile company. The airline in one of the latest start-ups in India. * Excludes regional jets
 SpiceJet is emulating the low-cost-carrier business model sucessfully used by airlines such as ryanair and Southwest Airlines. Jim coley photo
 BOEING FRONTIERS June 2007 ��
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Air India has been operating the Boeing 747 since the late 1960s. The airline’s most notable next step in its long-time partnership with Boeing was its 2005 order for a total of 68 787, 777 and 737 airplanes—the year’s biggest jetliner order, in terms of price.
 Partnership category Partial list of participants InvolvementInformation technology supplier/partner Wipro
 Infosys
 Infotech
 Tata Consultancy
 HCL Technologies
 Various companies handle IT projects. Areas of work include flight test and embedded systems, manufacturing systems, business processes, engineering systems and airplane support systems
 University Indian Institute of Science In early 2005, Boeing announced its partnership with the IISc in Bangalore to conduct research in aerospace materials, structures and manufacturing technologies. The alliance provides Boeing with innovative ideas, and it helps infuse the best of these tech-nologies into Boeing.
 Airplane component manufacturing and related-services supplier/partner
 Hindustan Aeronautics Ltd. HAL performs work including making aircraft components (such as 777 Main Landing Gear Uplock Boxes) and assemblies, and digitization of engineering drawings.
 Engineering and construction Larsen & Toubro In February, Boeing signed a memorandum of understanding with Larsen & Toubro, India’s largest engineering and construction company, for the joint exploration of business opportunities in India’s defense sector.
 veloped relationships with India, as well as U.S.-based firms.“We are leveraging our existing BCA presence, starting to
 operate as an integrated enterprise in-country under one roof and harnessing the synergies from a ‘one company’ strategy,” said IDS’ Shrikhande.
 Furthermore, this approach means that Boeing aims to extend its presence in India beyond sales. This activity includes strate-gic relationships with Indian research, manufacturing and infor-mation technology firms—areas where India has proficiency and that support Boeing’s strategies (see box below). India graduates about 200,000 engineers a year, compared to about 80,000 annu-ally for the United States. Through this approach, Boeing hopes to get the most benefit from its involvement in India—and to position itself for the long haul in that nation. “We are bringing the best of Boeing to India. We can also bring the best of India to Boeing.
 That will raise everybody’s prospects,” Thomas said.There’s one other important aspect of the one-company strat-
 egy. Should India deals require industrial participation, or the placement of work in another nation, an enterprisewide approach can help maximize the benefits for both Boeing and the other country.
 Boeing representatives said such agreements would constitute opportunities to create strategic industrial alliances and partner-ships that would help support existing Boeing programs. India features a large English-speaking technical talent pool that gives the nation’s IT companies and research institutions world-class capabilities.
 These strategic alliances and partnerships “will create the kind of customer insight, relationships and footprint on the ground that we need, and those relationships will aid our global competitiveness,” Thomas said.
 Boeing officials emphasized that these offset arrangements would support existing Boeing programs and the jobs of people working on them, both in the United States and in other nations.
 “It’s of paramount importance that if we’re going to be success-ful here and competitive in a global sense, we have to partner with Indian industry to leverage benefits of India and help them move up the value chain,” Thomas said. “Offset is not a zero-sum game. Being agile and adaptive and innovative internationally and in In-dia will protect jobs and contribute to the bottom line. India will be spending billions of dollars on commercial airplanes and military aircraft. That is protecting Boeing jobs.” n
 [email protected]
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 Established in IndiaAs a sign of Boeing’s involvement in India, here’s a partial list of the many partnerships Boeing has with companies and universities in that nation.
 June 2007 BOEING FRONTIERS��
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Boeing India integrates officesNew facility displays one-Boeing strategy When Boeing relocated its office in New Delhi earlier this year, the Boeing India team moved into a more efficient workspace—and into the forefront of the company’s integrated global business strategy.
 “The strong, enterprisewide group based in Delhi is working closely together as one team under one roof to shape the market, win new busi-ness and make our customers successful,” said Ian Thomas, president of Boeing India.
 Keeping in step with this integration of global business operations, Shared Services Group is implementing a global, integrated service delivery strategy for Boeing.
 “By helping integrate Boeing’s operating infrastructure, we allow our business partners to focus on customer needs,” said Tracey Quinn, Shared Services business support leader for International Services.
 Anil Shrikhande is India country leader for Integrated Defense Systems. “Being under one roof helps us present a unified image to our stakehold-ers,” he said. “And it helps the free flow of information between members of the Boeing-India team as we roll out the enterprisewide strategy.”
 Larry Coughlin is director of India Operations for Commercial Airplanes. “Clearly, having the team assembled in one office facilitates communi-cation and hence the integration of India activities across the business units and support organizations,” he said. “The Delhi office, with its lean in-country team, is well-positioned to support the growing Boeing pres-ence elsewhere in India.”
 Planned growth
 “We worked hard at understanding the business goals of our major busi-
 n COVER STORY
 ness partners,” said Neha Gupt, SSG regional leader for Middle East, Africa and India. “As Commercial Airplanes, Integrated Defense Systems and Boeing International integrate, so must Shared Services.”
 A long-range plan built last year with participation by all these groups pro-vided the foundation for the lease at the new site in Nehru Place, a major business center located in the heart of South Delhi and a major hub of the Indian information technology industry.
 “Long-range planning at our international sites involves all of our business units taking a holistic view of their operations and goals in the country or region,” Quinn said. The payoff is lower operating costs and easier access to key services: finance systems, IT, staffing, procurement and facilities.
 Lean growth
 The new facility supplants the previous Boeing office in New Delhi, opened in 2003. By applying Lean principles such as standardization and eliminating waste, the office design accommodates the growth of the India team with efficiency. “We use a standard office size and encourage shared use,” Gupt said. The office dividers and the computer and telephone systems allow offices and desks to be rearranged easily and to permit mobile workers to plug in conveniently.
 A drop-in space for visitors and members of the Boeing-India team who don’t work regularly in New Delhi avoids the waste of unused offices. Video conferencing capabilities allow the New Delhi office to function as a focal point for the rest of the Boeing worksites in India. “We designed meeting and gathering spaces, like the lobby and conference rooms, so they could be shared,” Gupt said. The conference room can be used as a classroom or reconfigured into individual work desks.
 —Steve Davis
 Neha Gupt (left), Shared Ser-vices Group regional leader for the middle East, Africa and India, talks to lizum mishra, director, corporate commu- nications, India, in the Boeing India office conference room. It’s equipped to support enterprisewide meetings and improve cross-team workflow.
 ��
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 By kaThy cook
 In the movie industry, it’s called a sleep-er—a film that doesn’t seem to grab much publicity initially but turns out to
 be a great film. The Super Hornet could be considered a
 sleeper of the aerospace industry. Through its gradual spiral development, the fighter plane has quietly but steadily become a devastating force for the United States and its allies. It offers real and immediate capa-bilities for today’s forces, and the program team ensures that it’s keenly in tune with forthcoming warfighting needs.
 “The Super Hornet is one of the most capable weapons system in the air to-day and the foreseeable future,” said Bob Gower, Boeing vice president for F/A-18. “We are continually adding new capabil-ity and upgrading or refining systems so
 Staying out frontVigilant customer focus drives upgrades for F/A-18 Super Hornet
 that our customer doesn’t have to wait for something to become available.”
 Boeing is currently building Super Hor-nets under a contract with the U.S. Navy for 210 Super Hornets. Through 2011, the Navy plans to buy a minimum of 460; just last month, Australia signed a con-tract for 24 of the jets.
 From the beginning, the Super Hornet program defied conventional air-craft design, which dictated that upgrades be incorporated in blocks (adding several capabilities at once much like car manu-facturers do for a particular model year). While the Super Hornet program divides its aircraft into blocks for planning pur-poses, each engineering change is incor-porated into aircraft in the assembly pro-cess as soon as a single new capability is ready. New capabilities are retrofitted, as available, on earlier models.
 As a result, the customer always has the most capable aircraft in its squadrons and on its flight decks. Boeing currently is de-livering Block II Super Hornets, with new systems and upgrades that have been add-ed incrementally over the past two years.
 Although the Super Hornet team has
 been increasing the aircraft’s capabilities, it’s also strongly focused on decreasing the aircraft’s unit cost.
 “We have generated almost $2 billion in savings to the (U.S.) government and taxpay-ers through our first two multiyear procure-ments, by involving the team and applying Lean,” said Gower. “We are prepared to drive the cost down even further if the Navy elects to contract for a third multiyear con-tract. We are committed to continually pro-viding the new systems the customer wants and needs at the lowest possible cost.”
 SySTEMS MAKE A DIFFERENCEThe new systems aren’t usually visible to
 the casual observer, but they make signifi-
 An F/A-18E Super Hornet assigned to the “Eagles” of the U.S. Navy Strike Fighter Squadron 115 launches off the Nimitz-class aircraft carrier USS Ronald Reagan. The F/A-18E provides the ronald reagan Strike Group with a strike fighter that has significant growth potential and increased range, endurance and ordnance-carrying capabilities.
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 Staying out front cant differences to the men and women who fly these jets. One of the newest advances is the plane’s advanced sensors and radar—the APG-79 Active Electronically Scanned Array (AESA) radar, provided by F/A-18 program teammate Raytheon. AESA ra-dars feature short-to-instantaneous (milli-second) scanning rates and have a desirable low probability of intercept.
 “It’s a game-changer,” said Capt. Don-ald Gaddis, the Navy’s F/A-18 program manager, about the new radar.
 This new radar has greater capability and range than previous radar systems, providing significant tactical ranges for tar-geting both air and surface targets. It also offers near-simultaneous air-to-air and air-to-ground operations. As a result, in the
 two-seat F/A-18F, the pilot can secure the airspace, while the weapon systems officer in the aft cockpit can prosecute a target on the ground, Gower said.
 That ability to defend airspace while delivering bombs is augmented by anoth-er system, which also was introduced in-crementally. The Joint Helmet-Mounted Cueing System, provided by Vision System International under contract to Boeing, projects critical information onto the aircrew’s visors, literally connecting what’s seen by the pilot and weapon sys-tems officer. Instead of having to physi-cally point the nose of the aircraft at a tar-get to be able to attack that target, either crew member can select a target simply by looking at it and identifying it as the target, without changing the aircraft’s course.
 The system originally was intended for the pilot, but the helmet is now being used in both the forward and aft cockpits. That creates the added benefit of improving information-sharing among the aircrew. A symbol on the aircrew member’s display shows where the other crewmember is looking. Confirming that both have iden-tified the same target is as simple as veri-fying that both symbols are “looking” in the same place.
 The helmet, working with the aircraft’s targeting sensors—such as the Advanced Targeting Forward-Looking Infrared (ATFLIR) sensor and a new digital solid-state recorder—allows the crew to work in a networked environment with other air and ground elements to effectively prose-cute a number of targets.
 One scenario, Gower said, could have the crew heading into a target area, view-ing what it believes to be the target through the ATFLIR streaming video, frame- grabbing a still image of that target, and sending it via datalink to an air controller on the ground. That controller would veri-fy the target and identify friendly forces or other key elements on the image, and send it back to the aircraft so the crew could de-liver a weapon on target—all in a matter of minutes and while the aircraft is still quite a distance from the area.
 Super Hornet fast factsMissions: All-weather precision attack, maritime strike, air-defense suppression, close-air support, air superiority, electronic attack, reconnaissance, fighter escort, air-refueling tanker
 Maximum takeoff weight: 66,000 pounds (29,900 kilograms)
 Maximum landing weight: 44,000 pounds (20,000 kilograms)
 Maximum speed: Greater than Mach 1.6
 Engines: Two General Electric F414-GE-400 turbofan engines with afterburner
 Total thrust from engines: 44,000 lbs. (195 kilonewtons) of thrust; 9-to-1 thrust-to-weight ratio
 Total delivered as of May 2007: 313, all on or ahead of schedule
 How many the U.S. Navy intends to buy: 460
 Weapons carriage: 11 under-wing, wing-tip and fuselage store stations can carry 27 different types of air-to-air and air-to-ground weapons
 Number of arresting cables on an aircraft carrier for the aircraft to “trap” on landing: 4
 Number of U.S. Navy F/A-18E/F squadrons: 21
 Price: The current “flyaway” price is $53.8 million. This includes several items such as engines and ejection seats that are government-furnished equipment.
 A sailor verifies the weight of an F/A-18F Super Hornet assigned to the “Black Aces” of Strike Fighter Squadron 41 prior to launch aboard nuclear-powered aircraft carrier USS Nimitz. The Nimitz carrier Strike Group deployed in April in support of operations in the U.S. central command area of responsibility.
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 In a media briefing this spring, Gaddis demonstrated how effective these systems can be by showing an ATFLIR video that highlighted individuals in Iraq planting improvised explosive devices into a road-bed. The aircraft used its systems to effec-tively target and eliminate the threat from a significant and safe distance.
 These are just a few of more than a doz-en major systems, upgrades and refine-ments Boeing and its industry partners have added to the aircraft since it first flew in 1995. The Super Hornets made today are “way beyond the capabilities of earlier versions,” Gower said.
 FUTURE PLAN IN PLACEAs important as these capabilities are
 today, the Super Hornet has never rested on its laurels. The team—a best-of-industry teaming of the Navy, Boeing and its ma-jor subcontractors, Northrop Grumman, Raytheon and General Electric—has a
 flight plan in place that defines what’s next for the aircraft. That includes distributed targeting; net-centric operations and bat-tlespace management; sensor integration; and advanced weapons.
 One of the planned systems is the Infrared Search and Track (IRST) sys-tem—a passive, long-range sensor system that searches for and detects long-wave in-frared emissions within its field of view. It can track several targets simultaneously and provide an effective air-to-air target-ing capability, even when facing advanced threats with radar jamming equipment. The Navy will begin funding IRST next summer with a planned integration into the aircraft by 2013.
 IRST is just one of the capabilities in the offing for this aircraft that is continually evolving according to customers’ needs.
 “People talk about aircraft generations,” Gower said. “We think those lines are blurred; we think of the Super Hornet as next generation because it’s continually evolving to stay ahead of the threat. Our mission from day one has been to provide today what our customers will need tomorrow. And we’ve made that mission a reality.” n
 [email protected]
 He knows a smart plane when he sees oneNo one has to tell Steve Klaus the Super Hornet is evolutionary. He knows it firsthand.
 An avionics technician on the F/A-18E/F flight ramp in St. Louis, Klaus was there when the first Engineering, Manufacturing and Develop-ment jet, F-1, rolled out in 1995. And he can tell you just how different today’s F/A-18E/F Block II Super Hornet is from its predecessors.
 “It’s definitely a smarter airplane,” said Klaus, who checks the plane before test flights and troubleshoots any issues that occur during test flights. “This airplane will tell us what’s wrong with it. It will even tell us where to look.”
 From Klaus’ view as an aircraft maintainer, the biggest change over time has been in the jet’s avionics reliability. “The avionics today have fewer problems. We don’t change black boxes as frequently as we did early in the program; and the software has fewer ‘bugs’ in it,” he said. “The fault-reporting systems that run in the background, the self-diagnostics, are more in-depth and robust and monitor more systems than ever before. This is necessary since the aircraft is more complex.”
 That complexity means Klaus needs more tools in his toolbox. Among them, he said, is “one that you can’t pull out of a drawer: knowledge. The new technology, the new systems that are constantly being added to the plane–they demand constant training.”
 Klaus is proud of the Super Hornet, of his indi-vidual contribution and that of the entire team in making a real difference in the defense of the United States and its allies.
 “This team really cares about the plane and the pilots who will fly it in extreme environments, such as a carrier deck,” he said. “We know we need to make the best aircraft in the world. And that’s what we do.”
 —Kathy Cook
 Steve klaus, an avionics technician on the flight ramp in St. louis, will tell you the F/A-18E/F Block II Super Hornet is a smarter airplane than its predecessor.
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 By ed MeMi
 It runs quietly in the background, open-ing and closing valves, turning on fans and ensuring critical systems and pay-
 loads work properly. It’s the software that controls the International Space Station as it flies more than 220 miles (350 kilome-ters) above the earth—software that’s run non-stop by Boeing and NASA engineers.
 These engineers make up a team of soft-ware and hardware specialists that ensures the ISS operates as it was intended. Boeing engineers wrote the millions of lines of software code that run on computers across the ISS. The software brings safety-related features that are critical in space.
 Boeing engineers at the Marshall Space Flight Center in Huntsville, Ala., provide
 Perfection’s requiredBoeing engineers write software that keeps ISS,its payloads working
 the software for environmental control, life support and thermal control (removing heat from the electronics), as well as payload operations. “All of the systems that circu-late the air, maintain correct temperatures and keep the equipment cool are the types of control software we do,” said Jay Kissell, Boeing ISS Huntsville software manager.
 About 60 Huntsville engineers develop and test vehicle software. About two dozen folks develop software to support science payloads (experiments installed in refriger-ator-sized racks in laboratory modules) and payload experiments developed by NASA, universities and other organizations.
 The ISS’ capabilities have evolved, and the software requirements are different to-day than when the program was first estab-lished in the 1990s. “A lot of the software has been instrumental in finding better ways to operate the thermal or the environ-mental life-support systems,” Kissell said.
 Kissell said the software needs to be perfect. “It is very satisfying and reward-ing to see our software work in a test en-vironment and then ultimately see it per-
 forming well on orbit,” he said.Huntsville engineers write the software
 and integrate it for ISS elements built at Marshall. They also recently finished soft-ware for Node 2, which is slated for launch later this year and will serve as a connect-ing module for the Japanese Experiment Module and Columbus laboratory.
 “The on-orbit performance and reliabil-ity of the ISS software is a direct result of process discipline and maturity, attention to detail, and the personal commitment and accountability of our software engi-neers,” said Boeing Huntsville chief engi-neer Daniel Olberding.
 Engineers in Houston stay busy provid- ing all the top-level command, control, communications and power management software and hardware. Once new soft-ware is written, a formal qualification test is performed to make sure it works proper-ly. After that comes a stage test in a Hous-ton lab, where the software is loaded and integrated with the rest of the software on station in an integrated ground-test envi-ronment. Boeing engineers work closely with NASA engineers at Houston’s John-son Space Center, who upload software changes following checkout.
 “We focus on building the flight and ground software for the payload control for the racks, and then test the software utiliz-ing the ground tools and equipment,” said Mike Faulkner, Boeing ISS Payload Rack Software manager in Huntsville.
 Boeing also writes the software that al-lows the astronauts to use laptops to com-municate with payloads. The payloads are also designed so that users can build their own unique displays and command in-terfaces. This lets them send commands through Marshall Space Flight Center that are routed to the station. n
 [email protected]
 Boeing software design engineers Allen Johnson (foreground) and mark rockwell evaluate International Space Station flight software in Huntsville, Ala. Their evaluation tool is based on a simulation component that provides a visual indication of the performance of the flight software.
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 By david SidMan
 “You are clear to engage.”The command was con-
 cise, clear, and welcome: Af-
 Their work’s on targetAn account of the nightABL made its firstin-air laser firing
 ter months of ground tests, flight tests and constant analysis of data, it was time for the Airborne Laser (ABL) to live up to its name with the first in-flight firing of one of its lasers at a test target.
 Up in the night sky aboard ABL, a modified Boeing 747-400F, the flight crew of 14 was ready. They were cruising high above the Pacific Ocean, a short flight from Edwards Air Force Base, Calif.—ABL’s U.S. west coast headquarters.
 Also in flight that night was Big Crow, a U.S. Air Force KC-135 test plane with one very distinguishing feature: a white mis-sile painted on a black fuselage to simulate a missile in flight, complete with a plume emulator to simulate the flame and heat as-sociated with a missile in flight.
 That simulated missile was the night’s target. ABL was clear to engage. The order to fire the tracking illuminator laser was given. This was the moment of truth for a
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 team that had put in a tremendous amount of work. Would their efforts be validated?
 Here’s a look at this recent important day for the ABL program.
 It was two hours before takeoff, and ABL was being prepared for flight on the 417th Test Flight Squadron’s tarmac. The ground crew serviced the plane while flight crew members conducted their mis-sion briefing. At the top of everyone’s minds: safety, adherence to proper pro-cedures, and accomplishment of that eve-ning’s flight-test goals.
 That’s where the similarities between this and the previous 59 missions ended.
 This mission’s objective was to suc-
 cessfully fire the tracking illuminator laser (TILL) for the first time in flight and get a return signal about the target into the ABL system. It was a critical milestone for the program—which, when operational, will fulfill part of the Missile Defense Agency’s vision for a layered missile defense system to protect the United States, deployed forces and allied nations against ballistic missiles.
 ABL is designed to detect, track and destroy ballistic missiles while in the boost—or launch—phase. In an engage-ment, the TILL would be the first of three lasers to be fired. The low-power TILL would hit the missile and provide target-ing information to ABL. A second low- power laser would then be used to deter-mine and compensate for atmosphere- induced distortions before the third and fi-nal laser, a high-energy beam, would make contact with the missile and destroy it.
 Watching the ABL team in motion, Mike Rinn, deputy program manager for ABL, made a prediction. “We will show [Missile Defense Agency director] Gen. [Henry] Obering we can do what we said we would,” Rinn said. “Tonight’s the big night.”
 The two planes lifted off the runway. ABL with its distinctive nose-mounted turret that houses the laser-beam point-ing system was first, followed by Big Crow with the painted missile on its side.
 Once the planes were in the air, coor-dination focused on that night’s test. With one plane in the sky set to fire a laser at another plane, communication between the planes and the control room would be critical. Data from both aircraft flowed into the control room, where the mission’s test director Mitch Ray reviewed the list of 64 “Go/No-Go” parameters. Each had to be a “Go” prior to the authorization to open-air lase.
 In addition to the data from the systems aboard each aircraft, Ray was monitoring air traffic control information and C-band radar data. Also, he was in communication with the test conductor aboard ABL who acted as the in-air focal point for the mis-sion crew and its systems.
 Nearing the end of the checklist, Big Crow was told to activate its plume emula-tor, the heat source that made the painted missile look like it had a plume of flame.
 Once Ray cleared ABL to engage, ABL’s sensors detected the target, its turret was pointed and the plume detected. With ABL focused on the target and Mission Control verifying readiness, it was now time for the TILL to be fired for the first time.
 Ray then gave the five-word command to fire the TILL laser: “You are clear for Falkor” (the name of the fire-breathing, flying dragon from the 1979 fantasy novel “The Neverending Story”).
 When the ABL fired its tracking laser for the first time at Big Crow’s simulated missile, it wasn’t like a movie with great special effects. There was no red beam, no spectacular explosions and no sound. In-stead, the low-power tracking laser sent an infrared beam to the target.
 Infrared light is invisible to the eye, like the signal a TV remote control sends to a television set to change the channel. The results of this test, however, were anything but invisible.
 ABL successfully fired its TILL laser three times that night. Special cameras on Big Crow’s wings captured images of the intercepts. The laser light transmitted tar-get data back to ABL. The first open-air firing of an ABL laser was successful.
 “Firing the TILL and getting informa-tion back into our system on the simulated target’s range was a significant step for-ward for the program,” said Greg Hyslop, ABL program manager for Boeing. “This success positions us well for our next mile-stone, which is firing the other solid-state laser, the beacon illuminator laser.”
 The beacon illuminator laser (BILL) detects—and determines how to compen-sate for—atmospheric turbulence that the high-energy laser will encounter in its path to the target. The final test for ABL will be when both the TILL and BILL lasers are fired, followed by the high-energy laser, at a simulated target.
 After the successful lasings that night, the team landed and debriefed. They then had one more process to complete. Said flight test manager John Parks: “Every time we make our next major step, we buy ice cream for the team.” n
 [email protected]
 “Tonight’s the big night.”
 — Mike Rinn, deputy program manager for the Airborne Laser, before the aircraft took to the air to make its first in-flight
 firing of one of its lasers
 The Airborne laser recently made its first in-flight firing of one of its lasers at a test target. piloting this modi-fied Boeing 747-400F was Boeing test pilot Doug Benjamin. “The piloting is challenging, but that part is trivial, compared to the stuff the mission crew is making happen” to fire the laser, he said.
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 By WalTer PolT
 It’s precise. It’s selective. It’s remote.It performs invisibly day or night.
 It’s airborne. You can select a spot on a moving target many miles away, and it will track—and direct withering light and heat at—that spot.
 It’s the Advanced Tactical Laser, field-ing multiple Boeing technologies. “Ex-perts from around the company (see box at right) have come together to integrate the 45,000-pound (20,000 kilogram) system,” said Cliff Hall, program director, Airborne Tactical Lasers, and ATL program manag-er at West Hills, Calif.
 A chemical oxygen-iodine laser (COIL) installed in a C-130 aircraft will engage a wide range of ground targets via a turret extending below the plane.
 The laser was designed at West Hills, Calif., where Jeff Hambleton is the Boeing laser integrated product team manag-er. “This is a fourth-generation chemical oxygen-iodine laser,” Hambleton said. “It
 Fielding laser dreamsAll-Boeing team worksto develop a precisein-air weapon
 represents Boeing’s best COIL laser ex-pertise developed over many years.”
 ATL is people working together. “I joined team members assembled from U.S. Air Force and Boeing organizations—including Commercial Airplanes—all pull-ing in the same direction,” said Wally Page, on loan from Boeing in St. Louis. Page ar-rived at the team during the ATL’s transfer from lab to aircraft, so his practical experi-ence with the F-15 and C-17 aircraft made him an important integrated product team leader. “This leveraging from all of Boeing will be a key to success,” he added.
 What is distinctive about ATL? A lot:• There’s no time lag. The beam trav-
 els at the speed of light. Plus: “If you see
 the target, you can pull the trigger and it happens,” said Ron Dauk, who led the ATL optical-control team and is director of programs at Boeing-SVS in Albuquer-que, N.M. “You don’t have to wait for air or ground support.”
 • There’s no telltale exhaust. The on-board laser has a sealed exhaust system with a Boeing-patented cryogenic pumping application. It ensures only inert nitrogen gas escapes during operation.
 • “Jitter” doesn’t matter. The optical- control system, while it is finding and locking on the target, detects the slight-est movements, called “jitter,” on the four-turboprop aircraft—and instantly neutralizes them. Boeing-SVS designed
 Seen reflected in the Advanced Tactical laser turret below a c-130 at kirtland Air Force Base, N.m., Stuart penner (left) and Sean Burkland, engineering technicians, confer in “the trench.” The 140-foot (43-meter) tunnel leads to a wide canyon for testing of the ATl sighting mecha-nism—and to find and track targets more than a mile (about 2 kilometers) away.
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 and built this system; it is a combination of algorithms coordinating advanced tech-nologies such as fast-steering mirrors, sensors and Global Positioning System instrumentation.
 • Things around it are not affected. “That is the game changer,” Dauk said. “The laser beam concentrates all the en-ergy in a very small area.”
 Indeed, after extensive testing, its final U.S. Air Force exam will be twofold: to surgically destroy a communication tower and to disable a moving truck.
 The Advanced Tactical Laser was made cost-effectively and quickly. “The optics team showed we can go from an idea on a map to placing new hardware into the plane in three years,” Dauk said. “In the laser business, that is most impressive.”
 While building this intricate optical hardware, the team saved time and mon-ey using simulations and analysis to test the design. “We measured the vibrations on the plane—then used large shakers and shook the hardware,” Dauk said, “and showed it did its job: At first you’d see the [surrogate] laser spot wiggling around all over the place [on the target board]; turn on the mirror system—you see the spot sit-ting perfectly still.”
 Kirk Powell, Optical Control inte-grated product team lead, said the Boeing team validated this state-of-the-art optical- control system “from end to end” in April.
 Similar swiftness—coupled with cau-tion—shaped the whole program. For safety during ground tests at Kirtland Air Force Base in Albuquerque and the flight tests that followed, a low-power laser re-placed the high-energy COIL.
 “In flight, the surrogate laser propagated to a target board on the ground,” Powell said, “while infrared cameras and sophisticated algorithms scored and analyzed the results.” The surrogate laser, said Shawn O’Keefe, Test Execution lead, will be used for the dual final exam too. “Then,” he said, “the high-energy COIL system will be installed, integrated, and tested with the optical- control system. The full-power ground and flight tests are expected this year.”
 Why is ATL important? “The ATL advanced concept technology demon-strator,” Hall said, “will provide the warfighter the first airborne tactical directed-energy capability. There is a strong commitment from the Air Force to bring directed energy to the battle—and ATL will lead their efforts.” n
 [email protected]
 Thanks for pitching inTo create the Advanced Tactical Laser, Boeing reached across the enterprise for components, engi-neering, system-analysis, fabrication and systems-integration resources. Here’s who contributed.
 ATL elements Boeing providers
 Program management Boeing West Hills, Calif.
 Design and building of high-energy chemical oxygen-iodine laser
 Boeing West Hills, Calif.
 Design and building of optical-control module Boeing-SVS at Albuquerque, N.M.
 Building of battle management system with two operator stations
 Boeing Huntington Beach, Calif.
 Building of turret retraction system Boeing Huntsville, Ala.
 Integration of hardware on C-130 aircraft Boeing Fort Walton Beach, Fla.
 Final integration and testing Boeing West Hills, Boeing-SVS, with Boeing-LTS group at Kirtland Air Force Base, N.M., and final flight testing at White Sands Missile Range, N.M.
 Technical Fellow chris musial (left) and George rosier, Boeing-SvS real-time software engi-neers, check Advanced Tactical laser operator consoles onboard a c-130 at kirtland Air Force Base, Albuquerque, N.m. Screens on the left display target images from two cameras with dif-ferent magnifications; screens to the right show aircraft location and ATl system status.
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 By ScoTT lefeBer and TraviS neSS
 Keep this date in mind: July 8, 2007. That’s 07/08/07 in the United States.
 It’s an easy date to remember for Boeing stakeholders—especially for employees of Boeing and its global partners who sup-port the Boeing 787 Dreamliner airplane. On that day, the first 787 is set to roll out of the Boeing factory in Everett, Wash.
 Getting ready to roll787 team’s aiming for 07/08/07 rollout—and to fulfill promises
 As 787 parts take shape around the world, the main link to the global manufac-turing network has already hit the ground running. The first of a fleet of four Boeing Dreamlifters—specially modified 747s that transport 787 major assemblies—has been busy in recent months. Picking up and dropping off 787 parts from program partners around the world, the Dreamlifter is demonstrating its importance in the pro-duction of the Dreamliner. The recent de-livery flights are also serving as flight tests for the Dreamlifter’s certification.
 “The Dreamlifter is an unbelievable integrator that is changing the way we do business,” said Gary Blattenbauer, 787 se-nior global logistics manager. “I like to refer
 Employees on the 787 team at Boeing and its supplier partners are work-ing toward the July 8 787 Dreamliner Premiere—one of the many milestones along the path of this revolutionary air-plane. Through their efforts and use of innovative Lean manufacturing process-es, the 787 Dreamliner soon will roll out of the factory—and will be aloft later this year, on its way to provide improvements in passenger comfort, economic perfor-mance and environmental stewardship.
 DREAMLIFTER AS ‘INTEGRATOR’A big part of turning the 787’s promises
 into performance is the task of coordinat-ing the airplane’s large supply network.
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 to the Dreamlifter as a time machine: We are reducing the travel time incredibly.”
 First to arrive at the 787’s final- assembly site via the Dreamlifter was the horizontal stabilizer, on April 24. Manu-factured by Alenia Aeronautica in Italy, the horizontal stabilizer was transport-ed in pieces. The shipment configuration measured 9 feet wide, 13 feet high and 42 feet long (2.7 meters, 4 meters and 12.8 meters respectively). Other parts arriv-ing at Everett include the composite cen-ter fuselage sections known as Sections 44 and 46, the aft fuselage sections known as Sections 47 and 48, and the wing box.
 Scheduling and coordinating the Dream-lifter pickup and deliveries requires an
 around-the-globe team, Blattenbauer said.“We treat each payload as a separate
 mission,” he added. “It’s a huge commu-nication effort to coordinate all of the de-tails. We have constant communication, connecting all our global sites, to make sure we have everyone in the right place at the right time.”
 Evergreen Aviation Technologies Corp., part of Taiwan’s Evergreen Group, is modifying the fleet of Dreamlifter air-planes at its facility in Taiwan. Sepa-rately, Evergreen International Airlines, Inc., a subsidiary of Evergreen Interna-tional Aviation Inc., will operate the fleet of aircraft and the Dreamlifter’s unique ground-support equipment.
 “All of our partners have been there for us,” Blattenbauer said. “Everyone has stepped up and done a phenomenal job to make this program become a reality.”
 IN FACTORy, THE FUTURE IS NOWWith components now in Everett, final
 assembly of the 787 is well under way in the 787 factory, located adjacent to the 777 pro-duction line. The factory’s 40-26 building has seen a major transformation in the past year and now sports new utilities, cement, work stands, tooling and other support in-frastructure for the all-new airplane.
 Prior to setup in the factory, digital engineering simulations tested the fea-sibility of the final-assembly process
 Watch the 787 rollout event live on 07/08/07The 787 Dreamliner Premiere will be available for the world to view. In an unprecedented move, the event will be broadcast live via satellite TV and a live webcast in nine different languages at 3:30 p.m. Pacific time on July 8—or 07/08/07 in the United States.
 To view the event live
 • View a webcast over the Internet. Visit www.boeing.com or www.newairplane.com to be connected.
 • In the United States, the show will be broadcast live on the Dish Network satellite TV system and DirecTV system. There is no additional charge to those subscribing to these systems. Further details and channel information will be posted on www.boeing.com closer to the 787 rollout event date.
 • The show will be broadcast in Europe, Asia and the Middle East on a number of different satellite sys-tems. Additionally, the broadcast can be received by anyone with a DVB “Direct Video Broadcast” satellite receiver. Channel information will be published on www.boeing.com closer to the 787 rollout event date.
 The hour-long ceremony will be produced and broadcast in nine languages, using language- specific commentators broadcasting in their own cultural style. These languages include English, Arabic, Chinese, French, German, Japanese, Korean, Italian and Spanish. In addition, closed cap-tioning will be provided in English.
 Location Day and time
 Seattle (U.S. Pacific time) Sunday, 3:30 p.m.
 Auckland, New Zealand Monday, 10:30 a.m.
 Tokyo Monday, 7:30 a.m.
 Seoul Monday, 7:30 a.m.
 Beijing Monday, 6:30 a.m.
 Mumbai Monday, 4 a.m.
 Rome Monday, 12:30 a.m.
 London Sunday, 11:30 p.m.
 South Carolina (U.S. Eastern time) Sunday, 6:30 p.m.
 Wichita, Kan. (U.S. Central time) Sunday, 5:30 p.m.
 Not sure what time 3:30 p.m. Pacific time on Sunday, July 8, is at your location? Here’s a handy table.
 The first composite wings for the Boeing 787 Dreamliner arrived last month at the Boeing facility in Everett, Wash. They were flown on the Dreamlifter, a spe-cially modified 747 that transports 787 major assemblies. The aircraft brought the wings from Nagoya, Japan. ED TUrNEr pHoTo
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 by using technology that replicates the production process. The new toolset was launched at a “virtual rollout” event last year and revealed how the process will work. The technology enables Boeing and its business partners to optimize the Dreamliner production system and avoid costly late-stage errors that can occur with untested designs and produc-tion planning.
 “Every partner that supplies major structural components to the airplane has participated in a final-assembly simula-tion,” said Tom Cogan, airplane systems integration leader.
 Preintegration of wing parts takes place in the factory’s 40-36 building, which was outfitted with a new door to accommodate the large-size 787 struc-ture. The factory features modern equip-ment, which is almost entirely portable,
 allowing the facility to accommodate var-ious 787 models more easily.
 “Final assembly has hit its stride and is making steady progress,” said Steve Westby, 787 vice president of Manufactur-ing and Quality. “We are in an exciting but very important time right now. Our teams are focused and ready to take on any un-foreseen challenges that could come up.”
 Final assembly continues through the beginning of July, culminating with the first 787 Dreamliner rolling into the fac-tory for the July 8 premiere. First flight is scheduled later this year, followed by flight test and entry into service next May.
 STEWARDSHIP OF THE SKIESIn addition to an innovative manufac-
 turing system, the 787 brings with it a new era of environmental responsibility. Throughout the jet age, Boeing has striven
 to improve the environmental performance of its product line, and the 787 Dreamliner is no exception.
 In fact, the 787 is a revolutionary air-plane that has made generational leaps in technology and performance. That’s made it the choice of many airlines around the world that share Boeing’s commitment to the environment.
 “Our deeply held belief is that lessening the impact of aviation on the environment is simply the right thing to do, and the in-troduction of the 787 Dreamliner is a sol-id example of our efforts,” said Jeff Hawk, director for 787 Certification, Government Relations and Environment.
 Among the 787’s environmental benefits:
 • By including the latest advancements in technology, materials and manufactur-ing processes to increase fuel efficiency,
 Workers at vought’s South carolina 787 factory prepare to join their first two barrel sections.photo coUrteSy of VoUght aircraft indUStrieS
 The Spirit AeroSystems 787 factory in Wichita, kan., is busy building noses for 787s. The plant has approximately seven nose sections in work for the program at any given time. photo coUrteSy of Spirit aeroSyStemS©iStockphoto.com/illUStrioUS
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 the 787 will burn up to 20 percent less fuel than today’s comparable aircraft. That will reduce greenhouse-gas emissions.
 • The 787 will be quieter during take-offs and landings.
 • 787 manufacturing will generate sig-nificantly less waste.
 “These improvements allow us to build the airplane our customers want: an effi-cient, environmentally progressive airliner that allows passengers to fly the most di-rect route to their destination,” Hawk said.
 CUSTOMERS CAPTIVATEDAs shown by its sales achievements,
 the Dreamliner has captivated airline customers.
 The 787 has become the fastest- selling new jetliner in the history of com-mercial aviation. At press time, 44 differ-ent customers collectively have ordered
 more than 567 airplanes since launch cus-tomer ANA placed the first order in April 2004. The reasons behind the 787’s stun-ning initial sales success are many, but it can be traced back to one basic founda-tion: focus on the customer.
 “The 787’s incredible sales numbers are a fine example of the success we can achieve through listening to our customers and executing on our promises,” said Mike Bair, vice president and general manager of the 787 program. “The Dreamliner is tru-ly a remarkable airplane, and as it moves closer to rolling out of our Everett facto-ry and taking to the skies, it’s important to remember the hard work of our employ-ees and partners. It is their dedication and expertise that is turning this revolutionary airplane into reality and meeting the needs of our customers.”
 The Boeing strategy of providing cus-
 tomers with airplanes capable of flying point-to-point, enabling passengers to fly where they want, when they want, is be-ing validated by the 787’s sales record.
 “Getting 567 orders since becoming offerable beats such popular airplanes as the 737, the 727 and even the venera-ble DC-3, each of which enjoyed record-setting success in its own right,” said Larry Dickenson, vice president of Sales for Boeing Commercial Airplanes. “We got to this record with a relentless focus on our customers and the environment in which they operate and an understanding of how that landscape is changing. The 787 has changed everything for commercial aviation. That change will accelerate as we turn promises into performance.” n
 [email protected] [email protected]
 Workers in the mitsubishi Heavy Indus-tries 787 factory in Japan put the finishing touches on the first set of 787 wings. lori gUnter photo
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 By Bill Seil
 This may be hard to believe, based on what we know to-day. But the May 1, 1967, opening of the Boeing facility in Everett, Wash., to support 747 manufacturing was an-
 nounced with little fanfare.The headline in that week’s issue of the Boeing News newspa-
 per simply said, “747 Manufacturing Opened for Business This Week.” The accompanying article described opening day in a modest, businesslike way: “The massive 747 assembly building at the Everett Branch opened for business Monday. Those pres-
 That’s incredible!Boeing, Everett community mark 40 years of growth and success
 ent recalled the area was a sea of mud less than a year ago and marveled at the speed of construction taking place at the site. But while others marveled, ‘pioneer’ employees—vanguard of more to follow—donned hard hats and began setting up wing-panel jigs … and plugging in the machines in the 40-31 bay of the huge manufacturing building.”
 The first group of employees to work in the buildings was called “The Incredibles.” That nickname recognized their efforts to devel-op the 747, the world’s first jumbo jet, despite numerous challenges and an aggressive schedule. While The Incredibles were focused on getting organized that first day, there was a sense of excitement. One employee remarked, “Everything is so new, it’s going to be great working in a facility that’s still wet with fresh paint.”
 Now, 40 years later, Boeing and the Everett and Snohomish County community in Washington state recently celebrated the anniversary of a partnership that changed commercial aviation
 When the first airplane manufacturing crews began work at the Boeing site in Everett, Wash., on may 1, 1967, the facility was still under construction. The major assembly buildings were not com-pleted until September of that year. BoEING ArcHIvES pHoTo
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 and made the area north of Seattle one of the world’s most impor-tant manufacturing centers. The 98.3-acre (39.8-hectare) factory building where the airplanes are manufactured is the world’s larg-est building by volume. This summer, Everett—the home of the successful 747, 767, 777 and 787 airplane programs—will deliver its 3,000th widebody jetliner.
 EARLy HISTORyThe Boeing partnership with the Everett community began long
 before the opening of today’s Everett site. During World War II, the company operated two facilities in Everett to provide subas-sembly support for the B-17. In October 1956, employees build-ing jigs and shipment fixtures for the B-52 and KC-135 programs moved their operations to the Everett-Pacific Shipyard.
 While today’s Everett site has been enormously successful, the decision to locate the plant in Snohomish County was not an easy one. At that time, Boeing was working on the Supersonic Trans-port and developing both the 737 and an improved 727, said Joe Sutter, who led 747 engineering development. “We were the fourth guys in line for resources, and that included facilities,” he recalled. Design work on the 747 began in a variety of borrowed and impro-vised locations, most of them along Seattle’s Duwamish River.
 The 747 was so big that no factory that Boeing had at the time could house it, so the company evaluated locations for new production facilities elsewhere: a site near Paine Field in
 Snohomish County, Wash.; a site adjacent to McChord Air Force Base in Pierce County, Wash., south of Seattle; Moses Lake in Eastern Washington; and Walnut Creek, Calif. Sutter said he believes the company made a wise decision in choosing Everett, which offered access to rail service and maritime shipping, as well as an airfield. Also, under a tight schedule, it was important to have a site near the company’s engineering talent.
 Construction of the Everett plant took place under the di-rection of Bayne Lamb, 747 program director of facilities, and Malcolm Stamper, president and general manager of the 747 Division. Building the plant was a monumental task, with drainage being a particular problem because of the constant rain.
 HAPPy ANNIVERSARyOn May 1, 2007, the 40th anniversary of that grand opening was
 observed with a short ceremony in the 40-22 assembly building. With a 747 towering in the background, Ross R. Bogue, vice pres-ident and general manager, 747/767/777 Airplane Programs and Everett site, described the early days of the site and the remarkable work performed by the hundreds of people who worked there.
 “These were the construction workers, mechanics, engineers, ad-ministrators and many others who made aviation history by build-ing the 747—the largest civilian airplane in the world—in less than 16 months,” Bogue said. “Little did we know 40 years ago about the impact this factory, and the people who worked and now work here,
 Today, factory buildings at the Boeing Everett site total 472 million cubic feet (13 million cubic meters), with the main assembly area remaining the largest building by volume in the world. Following major expansions over the years, the site now has 282 acres (114 hectares) of building area and employs more than 25,000 people. ED TUrNEr pHoTo
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 would have on the community, Washington state and the world.”Bogue noted that today Boeing employs more than 25,000 peo-
 ple in Snohomish County, and approximately 25 to 30 percent of the Snohomish County work force is in the aerospace industry. Boeing is the state’s top exporter, and Washington leads the United States in exports as a percent of total personal income.
 The ceremony included presentations by Snohomish County Executive Aaron Reardon and Everett Mayor Ray Stephanson, who read proclamations honoring the occasion. Also in attendance were representatives of the Snohomish County Economic Devel-opment Council, the Port of Everett, Snohomish County Airport, United Way of Snohomish County, the Everett Area Chamber of Commerce and the American Red Cross. Bogue expressed his ap-preciation to the county, the city and the community for their con-tinued support over the years.
 The final speaker was senior blueprint clerk Millie Hughes, who has 40 years of continuous service in Everett. While today’s com-muters face traffic jams, Hughes noted that driving to work was no picnic in the early days of the site. “In 1967, it was like mudflat alley getting here every day from Renton, where I lived,” she recalled. “It took me more than four hours to drive one-way to Everett.”
 FOR THE COMMUNITyBoeing and the Everett community continue to grow togeth-
 er. Government and civic organizations promote a healthy busi-ness environment where companies such as Boeing can operate efficiently and effectively. Meanwhile, Boeing and its employees contribute to the community through the Employees Community Fund, volunteerism and corporate contributions.
 Boeing and its employees help to build a robust community through involvement and a willingness to give, said Carl Zapora, president and CEO of United Way of Snohomish County and presi-dent of the United Way of Washington.
 “Every day, throughout the Puget Sound, people’s lives are im-proved because of the generosity of the people of Boeing,” Zapora said. “They do it all and do it well: corporate philanthropy, individ-ual employee giving and a real commitment to volunteerism.”
 Zapora added that Boeing and the United Way have a part-nership that’s lasted for more than 55 years, and benefits of the company’s corporate citizenship can be seen daily.
 Among the many other Everett-area organizations that have benefited from Boeing’s presence is the Boys & Girls Clubs of Snohomish County. “We have tripled in size over the last 20 years and serve over 17,000 school-age youths in 13 clubs. This would not have been possible without [Boeing’s] good corporate citizen-ship,” said Bill Tsoukalas, the organization’s executive director.
 A MORE IN-TUNE WORKPLACEAs Everett employees continue to support their communities,
 they are finding their work environment is becoming more collab-orative and attuned to their personal needs.
 John Akiyama, program manager for the Everett Future Factory initiative, said the factory is offering busy employees more con-veniences and amenities, such as on-site Tully’s Coffee stands. An Employee Service Center recently opened at the Everett site that has a Boeing Store, a laptop service center, a BECU (formerly known as the Boeing Employees Credit Union) office, a dry clean-ing drop-off facility, DVD rentals and other personal services (see Page 28 of the March 2007 Boeing Frontiers).
 ‘Today’ in Everett: Live, with Matt Lauer In its 40-year history, the Boeing site in Everett, Wash., has
 hosted many visiting VIPs from around the world. Among the recent visitors was Matt Lauer, co-anchor of the “Today” show on the U.S. NBC television network, who made a special live broadcast April 30 from the Everett factory.
 The Everett broadcast was featured as the opening day of the program’s popular series “Where in the World is Matt Lauer?” During the broadcast from Everett, Lauer explained how Boeing teammates in Everett assemble a 777 jetliner. He also sat in a 777 simulator and “landed” an airplane.
 The goal of the “Where in the World” series is to take “Today” viewers to a place they’ve never been and show them something they’ve never seen.
 Where in the Everett, Wash., factory is matt lauer? In this photo, he’s reporting from the engine inlet of a Boeing 777. lauer, co-anchor of the “Today” show on the U.S. NBc televi-sion network, recently made a live broadcast from the Boeing site in Everett.
 ga
 il h
 an
 US
 a p
 ho
 to

Page 35
                        

BOEING FRONTIERS June 2007 ��
 n FEATURE STORY
 Akiyama said offices and engineering personnel are being moved onto the factory floor, bringing them closer to assembly areas and the people with whom they need to interact. Collaboration rooms provide window views of airplanes under construction, and glob-al videoconferencing equipment connects team members to global business partners. “We’re improving the employee experience and at the same time enhancing production efficiencies through collab-oration and connection to the product,” Akiyama said.
 What would employees in 1967 have thought of all this today? One can imagine them strolling past factory floor offices, sipping lattes, peering into videoconferencing centers and exclaiming, “It’s incredible!” n
 [email protected]
 For more on the Everett site’s 40th anniversary, visit www.boeing.com/everett40.
 In one of the latest lean improvements at the Everett factory, crawlers move the forward and aft fuselage sections of the 777 during systems installation. The fuselage sections fit into cradles located on top of the crawlers, which move at a rate of one inch (2.54 centimeters) per minute in an automated mode while follow-ing a white line on the factory floor. ScoTT lEFEBEr pHoTo
 At the Everett site’s 40th anniversary ceremony, ross Bogue, vice president and general manager, 747/767/777 programs and Everett site, introduced millie Hughes, a senior blueprint clerk, who has 40 years of continuous service at Everett.
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 By liz lane
 Tracey Gilbert is on a mission to streamline processes in Train-ing Systems and Services’ finance
 group. A trained mathematician internally wired for efficiency, she simplifies standard processes with well-written software code.
 “If I can find a way to do something faster and more effectively, I am definitely willing to put the upfront effort in to save time in the future,” said Gilbert, a St. Louis– based estimating and pricing specialist in Integrated Defense Systems’ Support Systems organization.
 Armed with four hours of Lean training, Gilbert—who joined Boeing in 2005—did just that. Under the direction of her former manager, Jim Boster, she developed two in-novative software tools that improve esti-mating accuracy and streamline the bidding process to serve Boeing’s customers better.
 Known as Interactive Cost Estimating Relationships and the Proposal Negotiation Tool, these software applications automate functions to eliminate repetitive pricing tasks—a benefit that draws appreciative smiles from employees who use the system.
 ICERS analyzes multiple cost-related variables, rather than averaging historical project expenses, to estimate future proj-ect costs more accurately. PNT stream-lines negotiation processes by minimiz-ing manual documentation. Its automated features enable users to revise scope eas-ily, make financial adjustments on the fly, and run new bid reports quickly during negotiations. Both tools will save the organization’s finance team a lot of time and effort—and that’s a worthwhile result from Gilbert’s work, which has exacted many long days and sleepless nights over the last year and a half.
 Based on other internal programs written by Chris Hand, Eugene Stathis and Clark Tweden, these tools integrate data and sys-tems. Gilbert explained that there is a huge disconnect between systems. Often, two
 Keen on LeanHow a 2-year employee came up with a tool to streamline processes
 systems cannot talk to each other without manual intervention. PNT, which integrates common systems in a standalone package, opens the dialog.
 “It’s pretty sophisticated, sleek and pow-erful,” Gilbert said, “but I have tried really hard to make it user-friendly, too.”
 Gilbert is eager to share these Lean tools with other internal groups for the benefit of all. The open design and inherent adaptability of ICERS and PNT make them ideally suited for estimating, contracting, financing and negotiating processes in oth-er departments. “Jim had the vision to im-prove these processes. He and I have shown these tools to other groups, and they have been very well received,” noted Gilbert.
 Well received, indeed. These days, her phone is ringing off the hook with re-
 quests for the applications. The Lean train-ing, which gave her a broader perspective of operations and the impact an individu-al could have on company performance, guided her design efforts. These efforts support the companywide Lean+ and In-ternal Services Productivity growth and productivity initiatives.
 Gilbert said she loves her work and re-alizes her good fortune of ‘owning’ proj-ects from concept to completion. “Creating these tools was quite rewarding,” she said. “They’ll shorten negotiation cycle times and lower cost for Boeing and its custom-ers. It doesn’t get any better than that.” Gil-bert’s also looking forward to expanding distribution of the tools across Boeing—that, and a good night’s sleep. n
 [email protected]
 Tracey Gilbert explains to Estimating teammate Todd Bond two software tools she developed that improve estimating accuracy and streamline the bidding process. The tools help Boeing better serve its customers.
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 STOCK WATCHThe chart below shows the stock price of Boeing compared to other aerospace companies, the S&P 500 index and the S&P 500 Aerospace and Defense index. Prices/values are plotted as an index number. The base date for these prices/values is May 14, 2004, which generates three years of data. The prices/ values on that date equal 100. In other words, an index of 120 represents a 20 percent improvement over the price/value on the base date. Each data point represents the end of a trading week.
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 Boeing stock, ShareValue Trust performance
 Comparisons:4-week, 52-week
 BOEING 93.40 91.03 2.6% 87.01 7.3%U.S. COMPETITORSGeneral Dynamics 80.15 76.72 4.5% 65.20 22.9%Lockheed Martin 98.84 96.24 2.7% 74.62 32.5%Northrop Grumman 74.87 74.75 0.2% 66.67 12.3%Raytheon 54.22 54.37 -0.3% 46.26 17.2%
 INT’L COMPETITORSEADS * 23.24 23.62 -1.6% 30.42 -23.6%
 U.S. STOCK INDEXESS&P 500 1505.85 1452.85 3.6% 1291.24 16.6%S&P 500 Aerospace 413.74 392.04 5.5% 356.93 15.9%and Defense Index
 Price/value as of 4/13/07
 Price/value as of 5/11/07
 Percentchange
 Price/value as of 5/12/06
 Percentchange
 Four-week comparison 52-week comparison
 * Price in Euros
 ShareValue Trust is an employee incentive plan that allows eligible employees to share in the results of their efforts to increase shareholder value over the long term.
 The program—which runs for 14 years and ends in 2010—features seven overlapping investment periods. The program is currently in Periods 6 and 7.
 The above graphs show an estimate of what a “full 4-year participant” ShareValue Trust distribu-tion (pretax) would be for Periods 6 and 7 if the end-of-period average share prices were the same as the recent price shown.
 The share price shown is the average of the day’s high and low New York Stock Exchange prices. Updates to participant/employment data will be made periodically.
 For more information on the ShareValue Trust, visit http://www.boeing.com/share.
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 Dale CoxLori CreagerJohn CrosettoSteven CrowleyThomas CummingsRobert DamitzPatricia DanielsRaymond DannerRalph DavisDouglas DelaurentiMichael DentonFrederick DiemertScott DobrowolskiChristopher DuttonRandall EdickTony EdwardsGary EhresmanSteven EltonWalter EnglishAlan EskerDavid EspLarry FarringtonFelix FerriseRandolph FinleyDarrel FleckStephen FordEdward FoxPamela FoxPamela FreemonKenny FungDavid GacekMichael GayPaul GeePeter GeorgeMax GertschDouglas GileCharles GingrichDavid GlynnPhillip GodlewskiSteven GraunkeFred GrayJames GreekMitchell GriffithRichard GrubenhoffDonald GrzinaLeonel GuerreroRoger GundersonDennis GunzelmanKeith GustGary HanbyPaul HanksBarbara HansenSteven HeerenMichael HeitmannJohn HenricksonWilliam HerlingDenis HetheringtonDuane HeutmakerMichael HickokKathleen HigginsJohn HillPaula HillRichard HoagJohn HoeferTimothy HoleyDouglas HolmStephen HolmesCynthia HowardDaniel HudsonJames HuffDaniel Jackson
 Lamar JacobsRichard JanesDennis JaphetMark JenkinsKaren JoerdingLonny JohnsonRichard JohnsonArthur KalemkarianGregory KaralusRandy KargPaul KeckGerald KeevenRonald KelleyElizabeth KennedyJacquelin KirchnerFrank KittleSteven KnappWayne KofflerDaniela KonicekDennis KostchukCarol KuchikJohn KvasnoskyDaniel LackieBarry LaddMichael LandgrafMark LandramJohn LangRobert LangJess LantzJames LarsonJohn LarsonDoristeen LeslieCharles LewisSandra LiedtkeSteven LienWilliam LindsayClem LittleDavid LochGregory LockeyCharles LohseDavid LoyetRobert LundeenJohn LynchRichard LytleAnthony MaciasWarren MalkowiczWilliam MarauljaJohn MarinoDerrick MathewsSteven MathewsRicky MayDavid McCammonPhilip McCollumMichael McCombWilliam McConnonDale McFarlandThomas McGillRobert McGreevyScot McLeanMichael MeanorJames MerrifieldSheree MeyroseRodney MichaelJoan MillerJoseph MillhouseBryan MillsNorman MiuraMichael MontgomeryWilliam MontgomeryHenry MorgenLyle Mudge
 SERVICE AWARDS: Boeing recognizes the following employees in June for their years of service.
 65 years Albert Seifert
 50 years Archie CampbellWebster HeathNorman KnoblochLeonard RothRex Smith
 45 years Michael AndrewsJohn BomarBernadine BronsonDonnie ColemanDarrell CoxDavid DethlefsLee EcclesDonna FairfieldRichard HagmannCarolyn HaynesJames HotzNicholas MallasDavid MayneLee MuchowMichael NothdurftCarol OlsonRobert PearsonRichard PeerStephen PetrillaHarold RosensteinDavid SawdyCharles SladeEugene SutliffLaurence WicklundCharles Wiswall
 40 years Maurice AdamsGerald AschoffRichard BaumKenneth BellPatrick BlakelyMorris BotkinRosalie BoulierisArthur BrockschmidtEdmund CarrollRichard CarrollJulie CraigRaymond De La CruzStephen DibbertDale DodrillMartin EigenmannBarbara FeltesMichael FerrettiNorman FrauseJerry GrammerJeffrey GriffithsGary HainesWilliam HaleyRichard HallDale HallerLeslie HarmonEarl HattonLeonard HoffmannJohn HurleyMiles JohnsonPaul Kenyon
 William KortkampRichard LapinskiJerry LawrenceRichard LederichCharles MagruderJoseph MaterneWilliam MatsonHerman MillardAnna MillerGary MillerGregg MillerDonald MitchelarRoland MuellerCatherine MulryFrancis MurrayStanley MyronMay NiitsumaGerald NortonGary NuttbrockMichael PaleenQuentin RockRaymond RudyDwight SchaefferGregory SchmidtMarilyn SchoeckWilliam SchoeningJames SimmsLeo SmithMichael SmithCarol SprouseSharon StevensDavid StoneJames WaddingtonGary WiebuschWilliam Young
 35 years Christopher AldridgeFroilan AlipioLarry AshfordMichael BaldozBruce BeenkenCatherine BellLarry BenderDouglas BlueTheresa BouvayHenterson CarlisleKen CarlsonNancy CarrDelores ChesterJames CobbleRichard CookJene CrandallPaul DareMary DellermanDebra DownsGregory DunnGeorge EastmanFrancis FosterThomas GammonJames GappVincent GattoMichael GilbertsonLeatrice GradfordLarry GreeneOren HadallerRichard HahnRikard Hill
 Lyle HockingHarry HueyThomas HurtMichael JacobsStephen JenningsRick JensenDonald JohnsonRobert JohnsonGary JoraanstadWilliam LamannaDavid LeonardGerald LienhopJenera LopezPhilip MartinWarren MartinMary MayfieldMichael MaynesThomas MealyDiana MillerEarline MillerCreon NimsKenneth NoggleRonald NorlandWilliam NovakGerald PaluszekDennis PittsArthur PuettMichael QuamCharles RaiffPatricia RameyHarold ReddJames RichardsonJoseph RichardsonNeil RuggieriJerry SabbsRichard SackmanThomas SchmidtTerry SchulzeStephanie SikorskiKaren SmithMichael SmithShirley SmithWilliam SoteloJohn StonerStephen StormRichard SuchlandSimon SuthoffRonald VanhornRichard WagnerGeoffrey WaldronGary WallerKen WardellOaker WebberDennis WelchMarlene WhiteEdward WinklerHenry WooLee WrightJohn WyrwichRoland Yancey
 30 years Ronald AarnsFranklin AbramsonGerald AdamsCarol AdkinsJay AhlbeckRobert Alaniz
 Edward AlcalaThomas AlexanderDavid AllenStephen AllenSheryl AmickDennis AndersenJohn AndersonDavid ArcherGary ArmstrongSharon AshurstKerry AtchinsonRoger BaconScott BadgerJay BadgleyPaul BaileyEdward BakerEdward BalzerAlan BaumgartenDolores BecksPatrick BeireisGary BenningStephen BentleyIra BentonJoseph BlackJoyce BlackwellKevin BlanscetJohn BlueBrian BowdenBilly BoydLinda BrandesMichael BrittCurtis BrockwayCraig BrooksWilliam BrothersJoy BrownFred BruceDonald BueskingWilliam BuetowGeorge BundrenDebbie BurgerJohn BussolettiThomas ButlerMark BystromJose CabatitGary CampbellPhil CaneMark CarneyWilma CarrilloDavid CarsonAlbert CarterChristopher CarterChanmay ChenPhilippe ChicoineauWilliam ChildersRandy ChoatWendell ChoyJudy ChurchillErnest ClarkKelly ClarkKenneth CnossenRandy CoggeshallCynthia ColeHermon ColeRandy CollinsJean ConnellyGary CooperArnold CordrayFletcher Cottrell
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 Philip MuhmTimothy MurrayBert NakagawaRenold NanstadClark NixonJody NullRobert OlshanJames OlsonJohn OlsonJames PalmerMichael ParshallJoseph PasquarelloEugene PfaffMichelle PhillipsMary PieperCastel PittmanDavid PlumleyWilliam PowellEdward PuckettJames RayRonald ReddMichael RedingtonWilliam ReedPatrick ReidAmbrose ReisenauerWilliam ReynoldsBobby RhineEdward RhineDavid RileyStephen RiterRichard RitterDouglas RobbinsDavid RobinettDiane RobinsonLaila RobinsonGary RodenbergBen RogersMary RutherfordJohn RychlewskiMary SamuelBruce SamuelsCalvin SandMark SandstromJudith SanisloSteven SaucierJeffrey SchaibleMonty SchmitzStephen SchoettlerJeffrey SchonbrunGregory SchreinerRonald SeelyeDiana ShaneCarol ShepardDavid ShinemanJack ShumateGale SimpsonDan SimsonBeverly SkellyJoseph SmythJerome SolamGeorge SotolongoRonald SpenceSherwood StoltWesley StoutNancy StovallWilliam StrandMark TalbottMeliton TampicoCarl TarriconeJames TerhuneJay Thomas
 Paul ThomasRobert ThouveninStephen TomlinHarry TownsendPaul TuckerDennis UnderwoodJohn UpdegraffManuel UrrutiaRussell VandykWilliam VannoyKenneth VaughanScott VeseyRichard VossJoanna WagnerRalph WarrenThomas WatsonThomas WeaverPatricia WellsTerry WiblitzhouserPaul WiggumRobert WilburThomas WilliamsonJeffrey WilsonLyle WilsonRobert WilsonBill WiseTerry WohlersMatthew WolfJames WortkoetterJohn YbarraGail YeePhillip Zerillo
 25 years Larry AbelnBryan AdamsRobert AgateTimothy AlbertStephen AlfordJohn AmbrosinoEugene AndersenClare AndersonEric AndersonJames AndersonPaul AndradeStuart ArcherKathleen BaileyKenneth BaldwinLinda BarnsElbert BatesJeffrey BeamRobert BeislerDwight BenardLowell BenishekRoger BennettDavid BensonRodney BentleyLarry BentonNoel BernabeBrian BernsenJames BerrethDaniel BiancaDavid BirdJohn BlanasRichard BowmanRandolph BrandtDavid BrooksChristopher BrownFrederick BrownThomas BrownDavid Brunnenmeyer
 Kevin BryantRalph BuchananJoseph BuividRichard BurnsRichard BurnsJames BurschingerCynthia BuschmannDavid BushurFrederick BusinelloRonald ButchartCassie CairnsStephen CaldwellMichael CameronDimas CardosoKim CarruthRichard CarusoRobert CasaleAdam CastenAlbert CelisChristopher ChadwickDavid ChamberlinGeorge ChambersSammy ChanPeter ChiangMark ChristmanMichael ClancyMichael ClaypoolBrian ClebowiczJames ClevengerGabriel CoccoClint CombsJames CondonKaren ConmyLoren ConnotJohn CooperLinda CorrellSang CrawfordKathy CretsingerJack CrowersCarlos CuevasDennis CumminsDavid CurnutteYolanda Da SilvaMarcia DailySandra DavisLouis DaytonSteven DegrooteGregory DeiterMarsha DelgadoTracy DempseyDavid DerigneShannon DeveneyAnthony DiasVictor DiazTerry DickersonDarwin DickinsonDavid DillardJoel DixonMark DoddsTimothy DoxtaterRoss DrakeThomas DuffeyDarrell DuncanLynn DuncanTerrance DunderKenneth DunnDennis DurantKevin DurbinRandall EbertThomas EivinsBrian Ellis
 William ElmendorfCharles EriksenKarl EttlingThomas FarquharBradley FischerSteven FischerEugene FisherDennis FloydAnne FordRichard FowellRodney FowlerMichael FrandsenMichael FrawleyGeorge FredricksonJames FreedPeter FreymuthDonald FryMarkham FryKevin FuhrEugene GallaherJoanna GambleConnie GarciaCurtis GarciaGay GarciaSantiago GarciaDonna GatlinBryan GerardGary GerschRoosevelt GillilandMichael GoffKenneth GoldenJose GomezCelso GonzalesJon GoodneyJeffrey GrandilliGerald GrantBarry GriffinBruce GriffinGregory GrimstadDavid GrzesiakPhilip GustafsonJohn HagedornRichard HallockDonald HamiltonThomas HansenPatrick HarringtonPaul HarryErnest HartensteinMark HasselbeckJeffrey HawkinsWilliam HenryScott HinnStuart HirschkornAlbert HittDavid HobbsGreg HockingRichard HodgsonStephen HoebelheinrichJeanine HoffmannJohn HolmquistRonald HonerRonald HoppeDonald HornerMark HrehaLoren HubbardHa HuynhGregory HyslopCharles IrwinJohn JackalousAnthony JacksonCelestine Jackson
 Shelley JacobsonMichael JaimesRonald JarrattCathy JenkinsEarl JohnsonSteven JohnsonPaul JohnstonLinda JonesTeresa JuganSteven JulisonClark KaltenbachRobert KariboJennifer KennedyRamona KennedyJeffery KetchumSteven KetchumKevin KinmanWilliam KinneyRoy KishMark KlassonThomas KlemmeJohn KlewerGary KmieciakHilary KnightJames KotvaMichael KrausNeil KubotaRichard KupisJohn LandeckRonald LaneCharles LangfordMichael LavellePhong LeVirgil LeeMatthew LenhardtRobert LensegravMary LewJeffery LewisJames LivingstoneDan LoweStephen LubmanCollins LumArmando MagallonCindy MannRichard ManzerCurtis MarisThomas MasterjohnKenneth MastersGeorge MateoTimothy McCartenMichael McCuenThomas McGeheePhilip McGuireDonald McIntireLigia McLeanSamuel McPeakBrian McQuaidWilliam McQuinnRodney McVeyMatthew MeckleyDon MeekerThomas MeierJames MelquistLinda MeltonRobert MetzgerEdward MeyerPatricia MeyerRex MillerScott MillsBettye MitchellRobert Mjelde
 Dashiell MooreEric MooreRandy MooreMark MorganSteven MorrisChristopher MorrowAlfred MuellerJanet MuellerKevin MurphyMichael NeffRobert NeiblingMark NevilleMichael NewtonKhoi NgoLong NguyenMinh NguyenLee NicholsonMarianna NissenLoren NorbergMichael NovackFrancis NowakTammy OatesB.J. O’BannonTerrence O’ConnorTae OhKurtis OstlundMichael OwingsWesley OxenriderCraig PainterRichard ParksPatrick PekkarinenJane PestoorDavid PetersonKelly PetersonWayne PikeMichael PilonEric PinickJimmy PiszarJoseph PointerRichard PopkenBrett PorterTommie PowellDoreen PriceJohn PriceDonald PritchettMary RennerGregory ReynoldsRichard ReynoldsBonny RhodenCharles RhodesBernadette RiceChuck RidgeLawrence RiedersWilliam RobertsNancy RobertsonRuben RojesDavid RosnerCharles RoyasJan RuckerScott RudolphDonald RuisJames RyanRobert SaguiDennis SalazarTimothy SandersKeith SchaferMichael SchavietelloDaniel SchellKurt SchindlerKarl SchmerbauchDavid Seifert
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Cathy SejanskyLee ShawSusan SheffieldMatthew ShermanKen ShihSteven ShindleRichard SingletonJohn SinonWema SlyterBryce SmithPhyllis SmithRoger SmithRoy SmithWilliam Smith
 Sandra SnowJoseph SnyderJohn SpencerHarold StancilStephen SteckoJohn SteinlageStuart StephensonMichael StewartJames StokesSusan StoltingJeffrey StroudSteven StuhlsatzHolly SusterichEmmet Sutterer
 Richard SvobodaDouglas SwiftGary TalkenGail Taylor-SmithKevin TellierThomas TenchScott TeplitzMarvin ThomasWilliam ThompsonAlison TimidaiskiSteve TrejoPeter TrianaRichard TuckVerna Tucker
 Tracy TurnerGregory VanhornGregory VasquezChristopher VelloffRobert VolkGeorge VrabelTimothy WackerBrian WalkerJanet WardMichael WardThomas WardGary WarningByron WattsDouglas Weaver
 Larry WeaverAllan WeberDuncan WeberSteven WeinsteinMarvin WesleyGlen WesterCharles WhiteKathleen WhiteLawrence WhiteRichard WhiteJulian WhitleyJoyce WhittingtonRobin WicklundDaniel Wiedman
 Charles WillefordThomas WilliamsDavid WilsonAllen WirzMichael WisniewskiPhillip WolffMark WolinskyRichard WongJoan WoolseyWilliam WyrickRobert YungSharon Zalabak
 n MILESTONES
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 RETIREMENTS: The following employees retired in April from The Boeing Company.
 John Ackland, 26 YearsHarold Alexander, 41 YearsHagop Aliksanian, 28 YearsColetta Allen, 19 YearsLars Andersen, 34 YearsRaymond Anderson, 30 YearsWilliam Anglin, 29 YearsLauren Anstead, 34 YearsJohn Applegate, 10 YearsPaul Barringer, 20 YearsRandolph Baseler, 32 YearsJohn Bates, 32 YearsAlisa Becker, 15 YearsDavid Bellin, 34 YearsGary Benson, 24 YearsMichael Bingham, 32 YearsMary Blumenshein, 20 YearsBurl Bolerjack, 28 YearsMarianna Bolman, 22 YearsJames Boster, 39 YearsJohn Boutin, 22 YearsBrian Boyer, 40 YearsJames Bozich, 26 YearsDolores Brender, 21 YearsJeffry Brewer, 29 YearsThomas Brittain, 21 YearsDonna Brown, 18 YearsJoseph Burnett, 19 YearsBilly Burroughs, 35 YearsAndrew Button, 14 YearsJoseph Cardenas, 44 YearsRobert Carlsen, 31 YearsRaymond Carolus, 43 YearsDennis Carstensen, 44 YearsRobert Cartwright, 14 YearsKoreen Choe, 20 YearsDarlene Christensen, 19 YearsWalter Chrush, 38 YearsJoseph Cline, 41 YearsJames Coan, 16 YearsSteven Coe, 32 YearsLynda Colombo, 18 YearsJoseph Congialdi, 22 YearsCraig Conyers, 21 YearsPhillip Corelli, 38 YearsRuth Cox, 20 YearsRobert Cummings, 35 YearsPhilip Curry, 28 Years
 Orvilla Damschen, 27 YearsDelpha Danks, 10 YearsGerald Darnell, 11 YearsJohn De Leon, 28 YearsCathy De Walt, 21 YearsJames Delaloye, 39 YearsRobert Dell-Imagine, 32 YearsMargaret Dempsey, 23 YearsJoseph Dinneen, 14 YearsRobert Downey, 19 YearsSharon Downie, 39 YearsJohn Dye, 13 YearsConnie Edmonds, 23 YearsMark Ellis, 29 YearsJohn Errea, 26 YearsDavid Fall, 38 YearsDouglas Fanning, 10 YearsMichael Farmer, 25 YearsKenneth Farnell, 18 YearsRaymond Fernandez, 23 YearsRussell Ford, 19 YearsMichael Foster, 23 YearsRobert Foust, 10 YearsWalter France, 34 YearsRodger Fraser, 26 YearsBarbara Friant, 35 YearsTerry Gaddis, 30 YearsJeffrey Gase, 18 YearsDorothy Gauthier, 19 YearsRichard Gertken, 30 YearsJohn Giffel, 25 YearsAndrew Gill, 22 YearsJames Goldade, 28 YearsRobert Graf, 35 YearsBessie Gratton, 35 YearsMary Greenreich, 28 YearsRobert Gwinn, 33 YearsMichael Hansen, 22 YearsJeffrey Harrison, 27 YearsJulius Harry, 43 YearsDean Henniger, 31 YearsRicardo Hernandez, 32 YearsRichard Hernandez, 32 YearsMarvin Herrod, 24 YearsJohn Hilaman, 32 YearsJoseph Hine, 46 YearsDonald Hofferber, 35 YearsRobert Holcomb, 12 Years
 Richard Hummel, 22 YearsTommy Ingalls, 27 YearsWendy Jackson, 15 YearsRichard Janicki, 14 YearsKaren Jewell, 31 YearsCarl Johnson, 21 YearsDonald Johnson, 29 YearsJaun Johnson, 18 YearsMelvin Johnson, 19 YearsGlyn Jones, 23 YearsJohn Keeton, 25 YearsRay Keith, 19 YearsClinton Kingsley, 16 YearsJames Kirk, 20 YearsCleo Koehler, 27 YearsJames Koenig, 29 YearsDavid Krug, 41 YearsRichard Kruse, 21 YearsJohn Lackey, 37 YearsKenneth Larsen, 27 YearsMichael Lebow, 20 YearsRandy Ledermann, 28 YearsJeannie Ledford, 28 YearsKristie Leighton, 28 YearsGeneva Lenik, 16 YearsEdward Lewis, 28 YearsGary Lewis, 30 YearsChong Lim, 26 YearsWilla Link, 10 YearsWilliam Lokken, 40 YearsQuan Luu, 21 YearsStanley Malm, 35 YearsClara Marbutt, 15 YearsDiana Martin, 16 YearsArthur Martinelli, 16 YearsRonald Martinez, 28 YearsLinda McAskill, 27 YearsJohn McBee, 36 YearsDavid McClure, 5 YearsJanet McGee, 28 YearsGregory McGuire, 16 YearsRobert McNally, 10 YearsHoward Mead, 21 YearsEleanor Merritt, 21 YearsSteven Metz, 29 YearsMichael Mitchell, 20 YearsStephen Mogan, 27 YearsHarry Montague, 26 Years
 Douglas Montgomery, 31 YearsRonald Moon, 50 YearsEdward Moore, 34 YearsMattie Moore, 29 YearsLuis Moreno, 36 YearsScott Morgan, 30 YearsLynne Morris, 18 YearsRobert Morris, 24 YearsDan Morrow, 27 YearsDavid Mosakewicz, 17 YearsDavid Moulton, 37 YearsDavid Mullens, 21 YearsGerald Muraida, 33 YearsSharon Murphy, 28 YearsRobert Murrill, 21 YearsGary Musselman, 41 YearsHattie New, 11 YearsMamie Nguyen, 10 YearsKatherine Nichols, 23 YearsStuart Nicol, 43 YearsFreddie Nieto, 21 YearsDavid Nix, 33 YearsSanae Noda, 27 YearsRichard Nolan, 22 YearsDonald Obermann, 20 YearsCharles Odess, 38 YearsMarcia Olson, 22 YearsPatrick Oswald, 28 YearsJoseph Pannon, 27 YearsErnie Parziale, 10 YearsNelia Penalosa, 26 YearsDavid Petcu, 38 YearsDang Pham, 16 YearsJimmy Pippin, 18 YearsWilliam Porter, 25 YearsTyrone Prevost, 18 YearsR.C. Quartararo, 28 YearsMikel Randleman, 17 YearsRoger Records, 23 YearsVirgil Redman, 11 YearsArnold Reimer, 24 YearsRichard Richards, 8 YearsGrant Riggs, 12 YearsDean Robbins, 41 YearsRonald Rogers, 21 YearsJonathan Roh, 28 YearsRaymond Sanchez, 26 YearsAnthony Scavo, 32 YearsDean Schafer, 35 YearsMonty Searcey, 10 YearsAlan Seraphine, 39 Years
 David Serpas, 24 YearsDennis Shackleford, 42 YearsDavid Simmons, 28 YearsHerbert Singleton, 38 YearsSweeney Skinner, 19 YearsStanley Slaven, 22 YearsDana Small, 25 YearsDavid Smith, 9 YearsRichard Smith, 11 YearsWilliam Smith, 17 YearsGary Snyder, 32 YearsJohn Solis, 26 YearsJack Speigner, 36 YearsJames Steckler, 41 YearsJohn Steffan, 41 YearsLinda Stoneback, 22 YearsJohn Strong, 21 YearsFred Struck, 38 YearsDaniel Summers, 23 YearsRichard Sutherlund, 20 YearsRobert Swenson, 24 YearsGiok Tan, 21 YearsBetty Taylor, 39 YearsTerry Taylor, 22 YearsGregory Thompson, 32 YearsGregory Thompson, 0 YearsRichard Thompson, 22 YearsSherry Thompson, 39 YearsMelvin Thorpe, 28 YearsArthur Tonga, 10 YearsAntonio Torres-Skerrett,
 22 YearsMelinda Vanden Brink-Smith,
 22 YearsJay Vannest, 30 YearsDon Vansteenvoort, 20 YearsMartha Wangeman, 40 YearsTimothy Wherry, 32 YearsWilliam Whitford, 32 YearsLarry Whitt, 25 YearsJack Willis, 27 YearsDavid Wisniewski, 19 YearsRichard Wolbach, 42 YearsFrank Woolston, 24 YearsDouglas Wright, 10 YearsRussell Wyatt, 41 YearsMichael Yohe, 30 YearsThomas Zigrang, 38 YearsLouis Zimmermann, 44 YearsMilton Zlatic, 34 Years
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IN MEMORIAMThe Boeing Company offers condolences to the families and friends of the following employees, whose deaths recently have been reported.
 Bruce Barton, interiors fabrication and assembly mechanic; service date Nov. 21, 1987; died April 17
 Gary Benson, aircraft structures and surfaces mechanic; service date July 17, 1982; died April 30
 James Cashen, tool crib operator; service date April 15, 1982; died April 11
 Nancy Cox, occupational manager; service date Sept. 3, 1974; died April 22
 John Elliott Jr., manufacturing planner; service date July 5, 1977; died April 17
 Glen Ellis, manufacturing change management specialist; service date Feb. 27, 2000; died April 22
 James Erikson, field and service mechanic; service date March 4, 1981; died May 6
 Ramon Garcia, technician; service date Aug. 18, 1975; died May 16
 Larry Huot, structural mechanic; service date Sept. 20, 1989; died April 28
 John Jonas, refrigeration and air conditioning mechanic; service date Feb. 16, 1979; died April 19
 Patrick Kailey, quality system specialist; service date May 12, 1986; died May 15
 Douglas McArthur, manufacturing planner; service date May 9, 1995; died April 28
 Patrick Maples, field and service electrician; service date April 19, 1971; died May 11
 Cheri Medley, office administrator; service date July 6, 1987; died May 20
 Timothy Mitsch, electrical technician; service date Feb. 11, 2005; died May 7
 Timothy Murphy, industrial hygiene and safety specialist; service date June 21, 1978; died May 21
 Ronald Primm, utillty worker; service date March 21, 1966; died May 13
 Neil Richards, product data management engi-neer; service date Oct. 13, 1969; died April 21
 Rebecca Richards, office administrator; service date Oct. 26, 1991; died April 20
 George Rosenblatt, manufacturing planner; service date Sept. 17, 1973; died April 26
 Cathy Treser, material handling dispatcher; service date Oct. 18, 1978; died May 19
 Geraldine Trout, system design integration man-ager; service date Aug. 18, 1967; died May 14
 Lawrence Voightsberger, mechanic; service date July 5, 1978; died April 24
 Evelyn Volz, system engineer; service date Sept. 9, 1996; died April 29
 Jerry Wickard, manufacturing change manage-ment specialist; service date Feb. 16, 1978; died April 25
 n MILESTONES/AROUND BOEING
 BOEING FRONTIERS June 2007
 To take Lean to the next level, Boeing employees and teams need to get behind the Lean+ companywide
 growth and productivity initiative and standardize tools.
 That was the message presented to par-ticipants last month at Boeing’s semiannual Lean+ Conference in Costa Mesa, Calif. The conference challenged participants to take hold of Lean+ principles. It also asked attendees to learn and share knowledge and best practices across Boeing—and with sup-plier partners and customers—to improve and solve problems together.
 Bill Schnettgoecke, vice president and Lean+ leader, told the audience of more than 850, including Boeing employees, customers and industry partners, that Boeing must do more to help customers through their business challenges.
 “Making Boeing the industry bench-mark for productivity will require each of us to align with Lean+ as our one approach
 Time to learn, shareCommon tools, bestpractices key to takingLean to next stage
 to productivity improvement; to seek more commonality in our tools, processes and language; and then eliminate the nonstan-dards,” said Schnettgoecke. “Our custom-ers deserve it and they are counting on it.”
 Conference highlights included ad-dresses from Boeing Chairman, President and CEO Jim McNerney; Boeing Lean leaders; Clay Jones, chairman, president and CEO of Rockwell Collins; and Ron Ritter, special assistant for Air Force Smart Operations to the Secretary of the U.S. Air Force, and deputy director of the Air Force Smart Operations Office.
 The conference also featured Employ-ee Involvement team leaders from five Boeing sites who participated in a panel discussion. Additionally, during breakout sessions, 19 employees from multiple sites shared how the engagement and empow-erment of people have helped work teams within operations, office environments and from a business unit and site perspec-tive. Educational sessions and tours at lo-cations where Lean+ activities are making a difference were also included.
 The next Lean+ Conference will be held Oct. 30 to Nov. 1 in Tacoma, Wash. To learn more about Lean+, visit http://leo.web.boeing.com on the Boeing intranet. n
 AROUND BOEING
 Boeing chairman, president and cEo Jim mcNerney talks to attendees at the recent lean+ conference in costa mesa, calif. mcNerney delivered one of the addresses at the event.ToNy romEro pHoTo
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 n SPOTLIGHT
 Long Beach Center of Excellence
 Four hours end-to-end. That’s the vision for Commercial Airplanes’ Material Management organization, of which we are a part. It means a spare part is on the Boeing shipping dock ready to be delivered to a customer within a four-hour time-frame.
 To best serve customers who need parts that are not immediately available from Boeing, we’re creating a Center of Excellence in Long Beach, Calif. We handle customer requirements for nonstocked spare parts for both Boeing and McDonnell Douglas commercial airplanes. Our challenge is to improve productivity and exceed customer expectations by providing the customer a firm fixed price and schedule for delivery of nonstocked parts within four hours of a request. Nonstocked parts are not part of the normal spares inventory and are typically a challenge to price and acquire on short notice.
 Through Lean processes, we’ve been engaged to drive productivity improvements to meet the Material Management vision. The work is organized in several specialized cells that address the immediate challenges encountered when a part is not available. We’re tearing down walls—literally. And to maximize teaming and communication, we’ve implemented new seating arrange-ments, by cells. Employee engagement has already resulted in productivity improvements that have reduced the cycle time for processing a purchase order from days to minutes.
 The team effort also extends to our supplier partners who are engaged in our Lean journey. They are equally committed to fulfilling customer needs.
 We’re well on the path to being the Center of Excellence for nonstocked parts. It’s clear from employee enthusiasm that the journey has just begun.
 Mindie Carroll Logistics specialist
 From left
 Kristi Aguilar Logistics specialist
 Deb Robson Procurement agent
 Liz Aponte Procurement agent
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 On April 30, Indian carrier Jet Airways took delivery of the first of 10 new 777-300ERs. The event was marked by a ceremonyin Mumbai on May 4 and by a full-page ad placed by Boeing in the Times of India. The headline makes reference to the
 airline’s motto—The Joy of Flying—and the new routes the 777 will allow the airline to fly with its new long-range fleet.
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 It’s a special day for Jet Airways and its
 passengers. The arrival of the first of 10 new
 Boeing 777-300ERs. Renowned for its outstanding
 comfort and performance, the 777-300ER will
 enable Jet Airways to offer their impeccable
 service to more destinations worldwide. At Boeing,
 we proudly salute our colleagues at Jet Airways
 for taking the joy of flying further and farther.
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