





alieg-sayip-uosiuf)
AajasA[-uosiun
wyWHO4-n1[-uosiuf
oj|1jes-uosiuf
puejoq-uosiuf)
eljj1p-uostun

yaimiop-uosiuf

doj urejunopy-uosiup
19 18)sayauejy-vosiuf
ajjIAuosyaer-uosiuf)
uojheq-uosiuf

Aajuing-uosiupn

Capabilities, products

With 12 plants on 2 continents Unison provides true
and locations

capability and global reach
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Complex Machining
Fabrications & Assembly
Flash-welded Rings
Fuel Injectors
Gas Turbine Ignition Systems
Gas Turbine Test Equipment
Harnesses & wiring systems
Power Generation
Precision Machining
Repair & Overhaul
Sensors & Switches
Tru-Form Rolled Rings
Tube & Duct Systems




Capability: Structural Engine Components and Systems

@ Pylon drain system

® Seals

® Stub shafts

@ Compressor cases

Fan containment cases

Anti-ice system Inlet ducts

Spinners (nose and root)

Static & rotating seals

© Sensors (speed & temperature)
© Diffusers

@ Bearing Housings

@ Ignition System

@ Power door opening system

@ Thermal management

@ Flanges

@ Generator cooling system

© Generators

© Electrical Harnesses

Fuel injection system: (injector rings, nozzles, @
igniters, fuel-delivery and return systems)

Sensors and switches

Shafts ©

Engine tubing systems @

Turbine cases @

Manifolds ©

Turbine support rings @

Mounting rings €

Sensors &

Honeycomb seals @

Segments @

ECS ducting @

Hydraulic system tubing @

Generator fill system @

Shrouds ©

Combustion chamber ©

Ducts ©

Core fire detection & suppression system @

INTAKE @ COMPRESSION @ COMBUSTION

@ TURBINE © EXHAUST

Not illustrated
Pins

Tension Struts
Spacers



Capability: Airframe components and systems

Flap tracks ©

Cargo door sensors @

© Hydraulic lines

Oxygen tubing sub-systems @

Generator control units @

© Fuel quantity harnesses

APU electrical generators @

@ Nitrogen generation system harnesses

Electrical generators @

@ Inspection/service doors

@ Fire detection harnesses

Portable water tubes/ducts @

@ Mounting rings

© Engine plugs

Hatch opening sensors @

Waste water tubes/ducts @

@ Passenger door sensors

® Primary/Secondary power
management and distribution

Landing Gear sensors ©

@ Emergency power

Landing Gear harnesses ©

@ Window and door frames

Windshield frames Thrust reverser sensors @
Landing Gear sensors Thrust reverser harnesses @

EBU systems @
Landing Gear harnesses Heat exchangers ®

Nacelles ®

® ENGINE NOSE @ FUSELAGE © WINGS ® EMPANNAGE




Ignition Systems

Continuing to pioneer advanced, reliable and cost
effective high-energy ignition systems

Unison, with over 40 years of continuous development and advancement of
“state-of-the-art” ignition systems, continues to develop robust, reliable,
cost effective and precisely controlled high-energy spark discharge ignition
systems.

We ignite engines across a wide spectrum of propulsion applications ranging
from commercial and military aircraft to business and private jets, to missiles,
drones, industrial power generators, to space rocket and satellite propulsion
systems.

Our ignition systems work in harsh environments. Our unique temperature
compensating circuitry and complementary patented technologies enable
our systems to be capable of withstanding severe heat and vibration, while
efficiently delivering the precisely controlled spark energy to enable reliable
light off.

We continue to build on the advancements provided in our field proven solid-
state ignition technology. These include adaptive ignition for greater flexibility,
integrated diagnostics, precise control, optimized spark plume and burst
technologies and system multiplexing to enable our customers to achieve
optimum operational efficiency and control, improved reliability and lower
life-cycle costs.

Products include:
Ignition exciters

- Patented solid-state designs

- Built in diagnostics

- Channels: single, redundant, multi-channel
Ignition leads

- Sealed or unsealed

- Air cooled

Igniter plugs

- High and low tension EE
- Exotic metal firing tips iIIIIE %
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Sensing Systems

Single source, fully integrated, custom sensor solutions
for aerospace and non-aerospace applications

Unison's sensor systems businesses are leaders in the lean manufacture

of high reliability flight critical components. We have proven vertically
integrated manufacturing facilities utilizing precision manufacturing
processes and Six Sigma quality control initiatives to manufacture speed and
temperature sensor systems that match the exacting standards required for
today’s applications.

Speed Sensors

Utilizing the most advanced technologies our magnetic speed sensors have a
proven track record for providing lightweight, highly reliable and cost effective
speed indication on turbine engines.

Multiple channel outputs can be packaged into one sensor for redundancy, or
to provide independent outputs for various functions such as FADEC control,
cockpit indication, over speed shut down and other custom solutions.

Our system designs provide a high level of integration into the engine
installation with features including integral air foils, flexible tips, or
designs capable of passing through engine hot section struts. Sensors are
hermetically sealed to withstand the harshest environments and are self-
energizing with a simple easy-to-read sinusoidal output.

Temperature sensors

Virtually all applications in the markets we serve have the need to sense
temperature. Using the latest technology our products are ideally suited for
any gas, fluid or surface application. Implementation of new technologies to
improve response times, reliability and service life, and lessen angle of attack
sensitivity, is currently underway.

Major engine programs supplied include CFM56, GEnx, T700, HF120
and F136.

We can provide the temperature sensor solution best suited to your needs:
- Type E Thermocouples

- Type K Thermocouples

- Resistance Temperature Detectors (RTD)

- Total Air Temperature (TAT)

Test Instrumentation

Additionally we are a leading supplier of instrumentation for test rigs and for
development and flight engines:
- Fixed temperature, pressure or gas sampling multi-point rakes

- Traversable single or multi-point rakes for
gas sampling, temperature
or pressure including anemometry

- Compression or turbine vane temperature
and pressure instrumentation




Fluid Conveyance Systems

Unison is one of aviation’s most trusted manufacturers of
precision tubes, ducts and manifold assemblies.

Our assemblies are vital arteries that carry crucial liquids and gases
throughout aircraft.

Unison’s tubes, ducts and manifolds:

e Deliver fuel to engines

e Deliver lubricants to wear surfaces and bearings

e Provide power to engine starters

e Provide hot air for anti-icing of critical surfaces

e Provide cooling air for LPT and HPT cases

e Supply fluid power to flight control surfaces and actuators

e Supply pressurized air to make the interior environment comfortable

Manufacturing facilities include complex sheet metal fabrication, investment
casting, precision machining and final assembly. Special processes include
laser processing, water-jet profiling and Electro-Discharge Machining.

OEM Capability

e (Original manufacturer for most CF 6, CFM 56, GE 90 and
GEnx tubes and ducts.

e Complete system design capability

e Design and/or build to print aircraft tube and duct systems

e Bellows/flex joint design and manufacture capability to meet
system requirements

Electronic Modeling

Working with our customers and using the latest design and modeling we are
able to concurrently engineer superior tube and duct systems, components
and systems routing prior to manufacture, thus providing benefits of faster
start-up cycles as well as fully meeting design requirements accurately, on
time and without additional cost.

Engine Build-Up (EBU)

Unison has design, build, and integration capability for EBU systems. With
multiple design tools (such as Unigraphics and Catia) we are able to work
interactively with the customer in their design space. Vertical integration
for design test and build allows for collaborative development of our
product. Integrating Unison’s broad range of products allow for design build
and integration of both the mechanical and electrical components of the
EBU system... One team, one solution, optimized around the needs of the
customer.

Systems
ECS
Starter Air
Nacelle Anti-Ice
Operability Bleed
Fuel
Hydraulic
Pylon Drains
Check Valve
Electrical Harnesses
Power Feeder Cables
Fire Detection
Fire Suppression

Valve Cooling
VSFG/IDG Oil

ACOC Integration
Power Door Operation
Duct Leak/Overheat




Thermal Management

Using unique technology, Unison offers thermal management solutions that
allow you flexibility in installation. .. lowering weight, reducing drag, and
improving performance of your system

Applications
Air Cooled Oil Cooler
Engine 0il cooling
VSFG Oil Cooling
IDG Oil Cooling

Repair and Overhaul

e Spares source for CF34-8E and various GE programs

o Complete repair capability on GE and CFM engines

o Airframe tube and duct repair capability

e FAA, EASA, JAA, CAAC regulatory agency approved

® 99% on time delivery

e Quick TAT — most parts delivered within 20 days or less

o (Customized solutions built around customer needs and processes

Unison repairs and overhauls tubes and ducts for CF34, CFM56, CF6, GE90,
GEnx and GP7200 engines. We support repair needs on many airframe tubes
and ducts and can manage your entire engine’s configuration hardware

and simplify logistics through our proprietary Engine Configuration System
Management (ECSM).

ECSM uses “shadow” boxes to ensure configuration hardware is organised in
the correct order of assembly, with custom configurations available to meet
requirement. With no metal-to-metal contact, high configuration flexibility and
reduced cycle-time.

ECMS minimizes removal and installation damage and:
e Reduces cost

o Fliminates shortages

® Improves scheduling

® Reduces inventory

e Manages and implements service bulletins




Power Generation

Our PMGs utilize advanced technologies and materials
to provide customized solutions whatever the operating
environment.

Our Permanent Magnet Generators (PMGs) provide dedicated FADEC
power on most military and commercial aircraft in service today.
We lead and others follow.

We combine engineering expertise and our commitment to deliver custom
solutions, designed and built to satisfy any application. We provide dedicated
electrical power solutions for the most hostile environments, from commercial
aircraft where our PMGs power engine FADECS, to cruise missile ignition,
ground based micro-turbine electrical generators and oil wells, our highly
reliable, extremely durable PMG's have proven effective for a variety of
applications over a wide range of markets.

Our vertically integrated lean manufacturing facilities are designed to produce
affordable products at any volume. We automate processes, we balance,
stabilize, join, plate, CNC machine and test in-house, all geared to improve
cycle times, repeatability and provide volume flexibility. Dedicated flow lines,
SPC and operator inspection yields quality products at competitive cost.




Signal and Control Harnesses

We combine engineering expertise and a commitment to
service fo deliver exceptional results

We go above and beyond to provide high-quality cost-effective signal and
control harnesses. As a clear leader in innovative performance technology
we combine engineering expertise and a commitment to deliver exceptional
results.

No matter what your harness needs we can develop a solution. Advanced
design capabilities and an in-depth knowledge of the latest component
developments enable us to customize according to specific customer
requirements.

Our engineering capabilities can address temperature requirements from
-30°C (-65°F) to more than 470°C (1000°F) and all our proprietary designs
meet or exceed vibration level characteristics of MIL-STD-810 and MIL-
STD-1344 tailored to meet the needs of each application.

Electromagnetic interference (EMI) levels of MIL-STD-461 and MIL-STD-462
are satisfied, including 24-pulse lightning strike survival at 10,000 amps.

We constantly develop new designs to address field repairability needs,
potting and molding compounds for moisture-seal requirements and stud and
lug improvements for high-vibration capabilities.

We accommodate design challenges within the fastest turn times possible,
working closely with our customers we concurrently contribute, in real time,
to engineering solutions through in-house electronic data links. Through
this process our designs are reviewed “on-line” by our customers allowing
immediate feedback and approval.

We provide solutions for aircraft engines, fire suppression and thrust reverser
systems, landing gear and fuel tank gas inerting systems.




Structural Engine Components - Rings

Maintaining long-term relationships with our customers
is a key focus

Unison rings businesses combine modern manufacturing management
systems, state-of-the-art equipment, extensive resources and industry
expertise to maintain technological leadership in their specialist product
areas, and to develop innovative and cost-efficient solutions to meet
customers’ needs. All meet the most stringent quality standards, with
impressive in-house facilities and have approvals from all the leading engine
manufacturers.

Unison is the largest supplier of flash
welded rings in the aerospace industry,
with the largest capacity and the most
extensive facilities. We are industry
leaders in near net shape cold rolled
and formed components and precision
machined annular gas turbine rings,
supplying major engine programs
world-wide.

Maintaining long term relationships with
our customers is a key focus, therefore ongoing quality assurance programs,
continuous improvement, lean initiatives and a commitment to the highest
levels of customer service are regarded as paramount for meeting and
exceeding customer's needs.

We have vast experience in the welding, manipulation, heat treatment and
machining of high temperature and exotic alloys, including cobalt-nickel
alloys, titaniums and stainless steels.

Product applications include flanges, casings and segments in aero
and marine gas turbines and power generators for aerospace, defense,
commercial and industrial power applications.

We operate fully CNC controlled welders, which constantly track and monitor
all major welding parameters, providing unparalleled weld integrity. Our rings
are the most consistent and highest quality.

State-of-the-art manufacturing processes enable us to develop new products,
reduce overall materials input and remain at the forefront of the aerospace
industry.

Our unique Tru-Form™ cold rolling process enables products to closely follow
finished part configurations, manufactured to exact tolerances. We have
developed a mastery of conical ring forming through the use of nozzling,
expanding and flaring techniques with tight control over dimensional
characteristics. This enables the production of a family of highly complex
geometric conical parts.




Structural Engine Components - Machining

State-of-the-art manufacturing and inspection techniques
ensure the highest quality products. ..

Precision Machining

Unison machining businesses have a worldwide leading reputation for
excellence, with virtually all major commercial and military aircraft containing
our precision machined components.

Technical capabilities span a wide range of products located within all
modules of the engine. State-of-the-art manufacturing techniques ensure the
highest quality products, which has kept us leaders in the field.

Through total preventative maintenance and a commitment to lean
manufacturing principles, we are able to reduce lead times to provide a better
service to customers. This is done without compromise to quality, which is
built on tried and proven methods that are the aerospace industry standard.
We hold all the relevant approvals and certifications.

We are a leading supplier of close tolerance, complex, rotating, thin wall
aero engine components from premium grade materials. Products include
disks, shafts, forward outer seals, cooling plates, blade retainers, rotating

air seals and heat shields. With over 50 years experience we have earned a
reputation for the highest quality. We use cutting edge techniques, such as
abrasive flow process, shot peening, abrasive waterjet cutting and dual plane
balancing to enhance efficiency and minimise costs.

We have the capability to perform all customer machining needs, through
in-house turning, milling, grinding, EDM, laser and pierce machines. Major
areas of expertise include combustors, combustor liners, bearing housings,
spools and spinners. We not only machine and assemble a full annular
combustor, but also the inner and outer liners, as well as the domes on many
of the worlds commercial and military engines.

xx q'--- ?-:




Structural Engine Components - Fabrications

60 years experience in the manufacture of complex
fabricated components and assemblies in exotic materials for
major commercial and military aircraft

Unison fabrication businesses have many decades of experience in the
manufacture of complex fabricated components and assemblies in various
materials for major commercial and military aircraft programs. Product
quality and performance are the result of careful attention to total quality
management and continuous improvement philosophies. We hold quality
approvals for a wide range of engine manufacturers and other authorities.

A full range of specialist in-house design and analytical facilities are available
to provide considerable benefits to our customers in the form of reduced lead
times, reduced in-house management costs, ability to quickly incorporate
design changes, and up-front cost savings. High quality and fast turn around
times are hallmarks of our fabrication and repair services.

26

Safety critical components require the highest levels of manufacturing
excellence to ensure performance integrity and zero defect status. These
attributes are achieved by controlling every element of the manufacturing
process. Products and services include; cases/frames, exhaust systems,
honeycomb seals, liners, manifolds, mixing and augmentor ducts, oil tanks
and supports augmentor seals and segments, casings, combustion liners,
mixer assemblies, honeycomb seals and stators, fabricated assemblies, hot
end components, fuel injectors, gas turbine test instrumentation and repair
and overhaul services. We specialize in low volume production of complex
fabrications.

We offer a wide range of in-house
manufacturing capabilities for complex
machined and fabricated products,
including special processes, such as
laser cutting and drilling, electro-
chemical milling, electro-discharge
machining, vacuum brazing and heat
treatment, hot forming, hydro forming,
sheet metal flow forming and metal
spinning and hot sizing, MIG, TIG,
resistance and electron beam welding,
chemi-milling and NDT testing.

Investment in new technologies enables
us to embrace efficiency and reduce lead-times and costs.

Full in-house manufacturing and assembly is supported by high levels of
investment in CNC plant and manufacturing processes including; turning,
milling, electron beam, circumferential and TIG welding, electro-discharge
machining, brazing and heat treatment processes.

All pracesses are managed in-house enabling fast response and highly cost
effective workflow.

We utilize high levels of materials expertise, leading edge metal forming,
Jjointing and manufacturing processes, machine tools and a highly skilled and
dedicated workforce to produce excellence at best cost.

27




Unison products are found extensively throughout military
and commercial aerospace, marine, oil and gas, land
defense and industrial power applications...

on a global basis.

Marine 0il and Gas

Military Aerospace

Industrial Power Commercial Aerospace




Unison — USA

7575 Baymeadows Way
Jacksonville, FL 32256
USA

Unison — Europe

1 Bentley Wood Way
Network 65 Business Park
Hapton, Burnley
Lancashire BB11 5TG
United Kingdom

Flash welded rings and
cold form rolling

UNITED KINGDOM

Unison Engine Components — Tyseley
150 Redfern Road

Tyseley, Birmingham

B11 2HN

United Kingdom

T +44(0) 121 706 3333

F +44(0) 121 707 0127

UNITED STATES

Unison Engine Components —
Mountaintop

PO Box 68

701 Crestwood Road
Mountaintop PA 18707-0068
USA

T +15704746371

F +1570474 9133

Unison Engine Components —
Tru-Form ™

1141 Highway 315

Wilkes-Barre PA 18702-6928
USA

T +1570821 2750

F +1570 826 0347

Machining

UNITED STATES

Unison Engine Components —
Wilkes-Barre

PO Box 626, 120 Hazle Street
Wilkes-Barre PA 18703-0626
USA

T +1570825 4544

F +1570970 4147

CANADA

Unison Engine Components — Orillia
RR#1, 20 Progress Drive

Progress Industrial Park

Orillia, ONT L3V 6H1

Canada

T +1705326 6611

F +1705 326 8668

CHINA

Unison Engine Components — Suzhou
200 Middle Suhong Road

Suzhou Industrial Park

Suzhou 215021

China

T +011 86 51262580698

F +01186 51262582118

POLAND

Unison Engine Components — Poland
ul. Nowowiejska 50A

58-200 Dzierzoniow

Poland

T +48 74 6462200

F +48 74 6462201

Engine Fabrications

UNITED KINGDOM

Unison Engine Components — Burnley
1 Bentley Wood Way

Network 65 Business Park

Hapton, Burnley

Lancashire BB1151G

United Kingdom

T +44(0)1282 831199

F +44(0)1282 478843

UNITED STATES

Unison Engine Components —
Manchester CT

967 Parker Street

Manchester CT 06050

USA

T +1 860646 4048

F +18606459170

Gas Turbine Ignition Systems

UNITED STATES

Unison — Jacksonville
7575 Baymeadows Way
Jacksonville, FL 32256
USA

T +1904 739 4000

F +1904 739 4093

MEXICO

Unison - Saltillo
Industrial La Angostura
Carretera Saltillo-Zacatecas
Kilometer #4.5

Saltillo, Coahuila

Mexico

T +52 844 288 6400

F +52 544 288 6476

Sensing Systems

UNITED STATES

Unison — Jacksonville
7575 Baymeadows Way
Jacksonville, FL 32256
USA

T +1904 739 4000

F +1904 739 4093

Unison — Norwich
5345 State Hwy 12
PO Box 310
Norwich, NY 13815
USA

T +1607 3355000
F +1607 335 5440

Tube and Duct Systems

UNITED STATES

Unison — Dayton

2455 Dayton — Xenia Road
Dayton, OH 45434

USA

T +1937 426 0621

F +1937426 7181

Power Generation

UNITED STATES
Unison — Norwich
5345 State Hwy 12
PO Box 310
Norwich, NY 13815
USA

T +1607 335 5000
F +1607 335 5440

Signal & Control Harnesses

UNITED STATES

Unison — Jacksonville
7575 Baymeadows Way
Jacksonville, FL 32256
USA

T +1904 739 4000

F +1904 739 4093

MEXICO

Unison - Saltillo
Industrial La Angostura
Carretera Saltillo-Zacatecas
Kilometer #4.5

Saltillo, Coahuila

Mexico

T +52 844 288 6400

F +52 544 288 6476
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