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WHITE PAPER ABSTRACT

TechSolve had been under contract since FAAT IV in 2003 by Air Force ManTech to
work with Kaman Fuzing on the Joint Programmable Fuze (JPF, FMU-152 A/B). This
effort was put in place by the Direct Attack Systems Program Office at Eglin AFB, Florida
and the Air Force Manufacturing Technology Office at Wright Patterson AFB, Ohio. The
purpose of this engagement has been to build a production system capable of producing
high-quality Fuze systems with the ability to ramp to the warfighter’'s demand.

As production capability nears capacity, Kaman Dayron and TechSolve have identified
several opportunities to reduce the internal work content by exercising specialty sources
in the supply chain. The program is moving towards a focus on core competencies of
final assembly, test and explosives handling for Fuze production. In order to accomplish
this, the supply chain is being developed to add more value to sub assemblies instead of
providing the program with individual piece parts.

With a supply chain adding more value to the assemblies, the internal resources,
manpower, and equipment can be applied to increasing Fuze final assembly to meet the
ever-increasing demand for the JPF. The effort to date has been a true supplier
partnership with TechSolve and Kaman Dayron taking active roles in helping the
suppliers, set up the production facility and work towards short- and long-term capacity
goals. Delva Tool and Machine is a prime example of one of these key suppliers.

Article:

It is the interaction and cooperation between prime contractors and suppliers that sets the aerospace industry apart
from all others. In many other industries, such as automotive, the primes are constantly emphasizing delivery and
guality to their suppliers, while at the same time insisting on lower cost. In aerospace, those qualities are still very
important, but there is also an added element of teamwork that is not often found in other industries. The aerospace
primes work hard to help create healthy suppliers; they know it doesn’t do anyone any good to drive a key supplier out
of business.

It's a tremendous advantage when customers are willing to support and collaborate with suppliers. This advantage can
easily be seen in the joint effort between Delva Tool and Machine, Kaman Dayron, and TechSolve to increase
production through lean innovations.

TechSolve has been under contract since First Article Acceptance Testing (FAAT) in 2003 by Air Force ManTech to
work with Kaman Dayron (a subsidiary of Kaman Fuzing) on the Joint Programmable Fuze (JPF, FMU-152 A/B).
Kaman Dayron is the prime contractor for JPF production and the purpose of their relationship with TechSolve was to
build a production system capable of producing high-quality Fuze systems with the ability to ramp to the warfighter's
demand.
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The JPF is a revolutionary Fuzing device that entered into service in 2004. Unlike other Fuze systems, a JPF gives the
warfighter the ability to change Fuze settings from the cockpit. This new capability increases both mission flexibility
and lethality. Since the successful completion of FAAT in April 2004, demand for the JPF from the US Air Force has
steadily increased.

Since the completion of FAAT, Kaman Dayron’s focus shifted to building a scalable production system based on the

philosophies of Lean Manufacturing. TechSolve worked with Kaman Dayron to value stream map the processes and
look for ways to eliminate waste and create value. Ultimately, a new production system and layout were developed to
incorporate a final assembly-driven Kanban system.

By late 2005, though, the Kaman Dayron/TechSolve team recognized that capacity on critical processes was nearing
the limit. After deciding to outsource production of capacity-constraining subassemblies to the supply chain, Kaman
Dayron again worked with TechSolve to begin the transition of certain production assemblies to Delva.

Delva was already a machined component supplier to Kaman Dayron, but now they needed to transition into an
assembly house, supplying complete subassemblies. Up until this point, Delva had limited experience with high
volume electro-mechanical assembly.

The transition phase started when Mike Toussaint from Kaman Fuzing, Brad Campling from TechSolve, and a few of
Delva’s finest rolled up their sleeves and began to establish a new assembly layout that was focused on creating flow
throughout production.

“Mike and Brad gave us great insight on things like plant layout, ergonomics, 5S, cellular flow, visual, and quality at
source,” recalls Delva’s executive vice president, Steve Griffith.

Brad Campling, along with TechSolve colleagues Mike Stollings and Mike Gugger, held a set up reduction event and
helped Delva host a Kaizen event involving the Rotor Housing Machining Cell. Everything from coolant to tool coatings
to “z” plunge milling was evaluated. Taking the information from the Kaizen event back to their lab for further
evaluation and experimentation, TechSolve was able to turn results into a solid, well-defined game plan that increased
Delva’s monthly production qualities.

Process improvements and design changes were a key element in increasing capacities and lowering costs. All three
companies constantly looked for process and design changes that would both reduce cost and increase production
capacity without compromising the Fuze mission capability or reliability.

“An added benefit to moving some subassembly work to the supply base is the ability to have an extra set of eyes
looking at it. Delva used their talents in tooling to design some assembly fixtures to help error-proof and speed
assembly operations. They brought a whole new dimension to operations,” declared Brad Campling.

Delva took it upon themselves in many cases to produce prototype parts to show a proof of concept and associated
savings in cost and production time. From these prototypes, Kaman Dayron responded by working with the Direct
Attack Systems Program Office at Eglin Air Force Base to determine qualification criteria for testing the design
changes.

“It's been great to work with a prime contractor who is willing to completely rethink the product and how it is produced,”
says Steve Griffith. “Kaman Dayron has been open to discussions about any and all process or design changes.
Often, these discussions lead to new ideas that still achieve the same operational results, but with a design easier to
produce.”

Communication is also a critical aspect of relationships between the Air Force and the three companies. While the
transition of subassembly production from Kaman Dayron to Delva was in process, the companies collaborated on

PaGE 3



weekly teleconferences and webex sessions to flush out potential issues and work through them. As the partnership
matures, the goal is to link production at Delva to final assembly at Kaman Dayron via a supplier Kanban system.
TechSolve worked on-site with Delva’s assembly engineers to implement an internal Kanban system into the
assembly workstations in anticipation the new system.

As a result of their relationships with TechSolve and Kaman Dayron, Delva was able to report a 33% reduction in the
use of plant assets (by moving from a three machine cell to a two machine cell), a 37% increase in capacity
(1600/month to 2200/month), and 53% reduction in set up time (on a part that was previously set up more than a
dozen times). Currently, there are a total of five process improvements and design changes under evaluation which
are expected to continue a reduction in cost and an increase in production capacity.

More and more prime contractors and OEMs are moving to a focus on design, system integration, and final assembly
work. In many cases, up to 80-90% of the total system costs are produced in the supply chain. In order to
simultaneously maintain productivity and quality, true supplier partnerships are vital.
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