


Our MissionOur Mission
Our mission is to marry the bestOur mission is to marry the best--inin--class performance of class performance of 
modern engines with the worldmodern engines with the world’’s most popular business s most popular business 
jets.jets.
New technologies have been created since the original New technologies have been created since the original 
aircraft design. Some, such as avionics, have been aircraft design. Some, such as avionics, have been 
widely incorporated. Other upgrades, such as new jet widely incorporated. Other upgrades, such as new jet 
engine technologies, are missing.engine technologies, are missing.
Clifford Development was formed for the sole purpose of Clifford Development was formed for the sole purpose of 
correcting this situation. By designing superior products correcting this situation. By designing superior products 
and marrying them with the services of a world class and marrying them with the services of a world class 
Service Center networkService Center network–– ““Better Products and ServiceBetter Products and Service””
is is ““JustJust--AroundAround--TheThe--CornerCorner””!!



Market Reception Market Reception –– Excitement!Excitement!

““ I didnI didn’’t think the new engine would do what you were t think the new engine would do what you were 
advertising, but after flying it I think you have under sold itadvertising, but after flying it I think you have under sold it””
A/C BrokerA/C Broker
““I havenI haven’’t had this much fun since I flew military aircraftt had this much fun since I flew military aircraft””
Test PilotTest Pilot
““You donYou don’’t need to pay me to fly this aircraft t need to pay me to fly this aircraft –– it is too much it is too much 
funfun”” Test PilotTest Pilot
““I have never been to 43,000 feet in my airplane I have never been to 43,000 feet in my airplane –– this will this will 
really save me fuelreally save me fuel”” A/C OwnerA/C Owner





C550C550
One of the most popular series of business jet One of the most popular series of business jet 
aircraft ever produced with 688 CII and 159 SII still aircraft ever produced with 688 CII and 159 SII still 
in operation in operation (excludes 340 Bravo(excludes 340 Bravo’’s)s)

Approximately 40% of the fleet is due for major Approximately 40% of the fleet is due for major 
engine maintenance within 5 years:engine maintenance within 5 years:
–– Costing up to Costing up to $1 million$1 million per aircraftper aircraft
–– Adding little/no value to the aircraftAdding little/no value to the aircraft

The Williams engine replacement targeted at $2.2 millionThe Williams engine replacement targeted at $2.2 million
per aircraft willper aircraft will::
–– Provide significant performance improvementsProvide significant performance improvements
–– Approximately double the aircraft resale valueApproximately double the aircraft resale value
–– Upgrade for approximately half of a new aircraftUpgrade for approximately half of a new aircraft



The Aircraft & The MarriageThe Aircraft & The Marriage

Clifford Development is bringing the FJ44Clifford Development is bringing the FJ44--3 with 3 with 
FADEC (same engine used in the CJ3) and the FADEC (same engine used in the CJ3) and the 
Citation II together in a certified modification that Citation II together in a certified modification that 
delivers:delivers:
–– 18% Faster High Speed Cruise 18% Faster High Speed Cruise 
–– 59% Better NBAA IFR Range59% Better NBAA IFR Range–– 4 pass4 pass
–– 18% Reduction in Takeoff Field Length18% Reduction in Takeoff Field Length
–– 22 minutes directly to 43,000 ft in22 minutes directly to 43,000 ft in
–– 13% More Thrust13% More Thrust
–– 34% Fuel Savings 34% Fuel Savings 



Real CostReal Cost



Reported Fleet Hours by %Reported Fleet Hours by %
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PerformancePerformance



Long Range CalculationLong Range Calculation



High Speed CalculationHigh Speed Calculation



S550S550



The Aircraft & The MarriageThe Aircraft & The Marriage
Citation SII is a CII with a C560 like wing with TKS. Citation SII is a CII with a C560 like wing with TKS. 
Clifford Development is bringing the FJ44Clifford Development is bringing the FJ44--3 with 3 with 
FADEC (same engine used in the CJ3) and the FADEC (same engine used in the CJ3) and the 
Citation SII together in a certified modification that Citation SII together in a certified modification that 
deliversdelivers::
–– 20% Faster High Speed Cruise 20% Faster High Speed Cruise 
–– 55% Better NBAA IFR Range55% Better NBAA IFR Range–– 4 pass 4 pass 
–– 27 minutes directly to 43,000 ft in27 minutes directly to 43,000 ft in
–– 13% More Thrust13% More Thrust
–– 37% Fuel Savings 37% Fuel Savings 



Reported Fleet Hours by %Reported Fleet Hours by %
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Real CostReal Cost

Estimated pending final FAA and Test Pilot review and approvalEstimated pending final FAA and Test Pilot review and approval



PerformancePerformance



Long Range CalculationLong Range Calculation

Estimated pending final FAA and Test Pilot review and approvalEstimated pending final FAA and Test Pilot review and approval



High Speed CalculationHigh Speed Calculation

Estimated pending final FAA and Test Pilot review and approvalEstimated pending final FAA and Test Pilot review and approval



PerformancePerformance



The TeamThe Team
PersonnelPersonnel
–– With over 150 years of experience, managers  With over 150 years of experience, managers  

for this project were selected for their expertise for this project were selected for their expertise 
in particular areas of aviation. The Team has in particular areas of aviation. The Team has 
over 3000 over 3000 STCSTC’’ss successfully certified. successfully certified. 

–– NO OneNO One outside the Factory has more outside the Factory has more 
expertise on a Citation 500 series aircraftexpertise on a Citation 500 series aircraft

–– Together they cover every area of aviation from Together they cover every area of aviation from 
engineering and manufacturing to field service engineering and manufacturing to field service 
and support as well as logging over 20,000 and support as well as logging over 20,000 
hours collective flying experience.hours collective flying experience.



Jim Clifford Jim Clifford –– Founding Partner, Chief Executive OfficerFounding Partner, Chief Executive Officer

More than 35 years experience in aircraft and engine More than 35 years experience in aircraft and engine 
maintenance, engine replacement modifications, sales maintenance, engine replacement modifications, sales 
and marketing, and FBO services.and marketing, and FBO services.

Jim has held executive positions with National Flight Jim has held executive positions with National Flight 
Service, Service, AvBaseAvBase Aviation and Signature Flight Aviation and Signature Flight 
Support, and spent 18 years with Support, and spent 18 years with KalKal--Aero Aero –– Duncan Duncan 
Aviation, where he rose through the ranks to Senior Aviation, where he rose through the ranks to Senior 
Executive Vice President.Executive Vice President.

Jim has FAA ratings for: Jim has FAA ratings for: Airframe and Airframe and PowerplantPowerplant
Mechanic, Inspection Authorization and Pilot, Single / Mechanic, Inspection Authorization and Pilot, Single / 
Multi Engine LandMulti Engine Land



Bruce Wilcox Bruce Wilcox –– Founding Partner, Chief Founding Partner, Chief 
Operating Officer Operating Officer 

45 years senior program mgmt experience. 45 years senior program mgmt experience. 
23 years Williams International executive 23 years Williams International executive 
positions in mfg, quality and product support.positions in mfg, quality and product support.

GovtGovt procurement program manager (Cruise Missile procurement program manager (Cruise Missile EngsEngs))

22 years in the USAF culminating as Chief of 22 years in the USAF culminating as Chief of 
Staff Air Force Systems Command.Staff Air Force Systems Command.
–– 22 years as a rated USAF pilot22 years as a rated USAF pilot
–– 12 years in weapon system acquisition12 years in weapon system acquisition

Program Director C17 Cargo Aircraft, Budget Director F15 Program Director C17 Cargo Aircraft, Budget Director F15 
aircraft procurement, SR71 Test Force Propulsion Engineeraircraft procurement, SR71 Test Force Propulsion Engineer

Bruce holds an Airline Transport Pilot ratingBruce holds an Airline Transport Pilot rating



Mark Ash, CFOMark Ash, CFO
–– 17 years of financial services and accounting expertise 17 years of financial services and accounting expertise 
–– 10 years Aviation IT, production, product support, and 10 years Aviation IT, production, product support, and 

inventory control backgroundinventory control background

Alden Andre, FJ44 Engine Sales ManagerAlden Andre, FJ44 Engine Sales Manager
–– 24 years aviation sales and maintenance experience24 years aviation sales and maintenance experience

16 years U.S. Army as a helicopter pilot, flight instructor and 16 years U.S. Army as a helicopter pilot, flight instructor and 
mechanicmechanic
CFI, CI single/multi and rotorCFI, CI single/multi and rotor--wing engine jetwing engine jet



Western Michigan Aviation, LLCWestern Michigan Aviation, LLC

Members Have over 20 years of Venture Members Have over 20 years of Venture 
Capital experience.  Capital experience.  
Members investments include:Members investments include:
–– BanksBanks
–– Real EstateReal Estate
–– ManufacturingManufacturing
–– DistributorshipsDistributorships
–– Retail OperationsRetail Operations



Tod D. Anderson Tod D. Anderson –– GLAH PresidentGLAH President

An accomplished industry professional with 25 
years of project management expertise in new 
technology applications, design implementation 
and team building.
22 years with Duncan Aviation where he earned 
the title of Vice President of Engineering. 
Tod is a FAA Designated Engineering 
Representative in Aircraft Structures, Mechanical 
Systems  and Management



Back Shop Experts!Back Shop Experts!

Tod Anderson has assembled a formidable team Tod Anderson has assembled a formidable team 
of FAA DERs in disciplines necessary to develop of FAA DERs in disciplines necessary to develop 
this STC in the shortest time possible:this STC in the shortest time possible:
–– Adrian Adrian HonerHoner -- Systems and Equipment, Management (former FAA Systems and Equipment, Management (former FAA 

engineer)engineer)
–– Tom Richter Tom Richter -- PowerplantPowerplant Installation, Engine (former FAA Installation, Engine (former FAA 

engineer/manager)engineer/manager)
–– Robert D. Robert D. MarwillMarwill –– PowerplantPowerplant Installation, Engine (previous Installation, Engine (previous 

Williams installation project engineer)Williams installation project engineer)
–– Andrew K. Anderson Andrew K. Anderson -- Systems and Equipment, Flight AnalystSystems and Equipment, Flight Analyst
–– Art Barth Art Barth -- Flight TestFlight Test
–– Mark Reynolds Mark Reynolds -- DAR7 Conformity Inspector (former FAA DAS8 DAR7 Conformity Inspector (former FAA DAS8 

Administrator)Administrator)



Clifford Development GroupClifford Development Group
Service CentersService Centers

Central Flying ServiceCentral Flying Service
1501 Bond Street 1501 Bond Street 
Little Rock, Arkansas 72202Little Rock, Arkansas 72202
Phone #: 501Phone #: 501--375375--3245 3245 
Toll Free: 1Toll Free: 1--800800--888888--JETS JETS 
www.central.aerowww.central.aero

Great Lakes Aviation AZO LLCGreat Lakes Aviation AZO LLC
2422 E. Kilgore Rd.2422 E. Kilgore Rd.
Kalamazoo, Michigan 49002Kalamazoo, Michigan 49002
Phone #: (269) 290Phone #: (269) 290--73007300
www.greatlakes.aerowww.greatlakes.aero

Threshold Aviation GroupThreshold Aviation Group
8352 Kimball Avenue8352 Kimball Avenue
Building F350 #3Building F350 #3
Chino, California 91710Chino, California 91710
Phone #: (909) 606Phone #: (909) 606--25042504
www.thresholdaviationgroup.comwww.thresholdaviationgroup.com



WilliamsWilliams’’ FJ44 the technology leaderFJ44 the technology leader

4.0 million accident4.0 million accident--free flying hoursfree flying hours
ThermoThermo--dynamic engine ratingdynamic engine rating 3000 lbs thrust with a 4000 3000 lbs thrust with a 4000 
hr. TBOhr. TBO
TakeTake--Off Thrust 2820 Off Thrust 2820 lbs thrust lbs thrust (+13%)(+13%)

•• ““FADECFADEC”” for for ““flyfly--byby--wirewire”” engine controlengine control
•• Certified to July 2007,  P2T2 Redundant Safety StandardCertified to July 2007,  P2T2 Redundant Safety Standard
•• Lower idle thrust: 125 lbs per side vs. 450 lbs on JT15DLower idle thrust: 125 lbs per side vs. 450 lbs on JT15D--44



Engine InstalledEngine Installed



Inlet and Exhaust InstalledInlet and Exhaust Installed



Completed InstallationCompleted Installation



Professional LookingProfessional Looking InstallationInstallation



Carbon Fiber Aft CowlsCarbon Fiber Aft Cowls



Carbon Fiber Aft CowlsCarbon Fiber Aft Cowls



Lower NoiseLower Noise



Modified InletModified Inlet



AmetekAmetek Solid State Digital Engine Solid State Digital Engine 
Display Incorporating Fuel Quantity Display Incorporating Fuel Quantity 

and Ram Air Tempand Ram Air Temp



AnnunciatorAnnunciator moved to Glare Shield moved to Glare Shield 



New larger optional center pedestalNew larger optional center pedestal
can hold A/P components can hold A/P components 

and 2 FMS size controllersand 2 FMS size controllers



Short center pedestal can hold A/P components Short center pedestal can hold A/P components 



Original Factory FirewallOriginal Factory Firewall



No major structural modifications No major structural modifications 
uses the existing factory engine beamsuses the existing factory engine beams



Fuel and Hydraulic fittings changed to Fuel and Hydraulic fittings changed to 
AN and MS so lines canAN and MS so lines can’’t be crossedt be crossed

S/G ground point relocated to reduce corrosion and S/G ground point relocated to reduce corrosion and 
grounding issuesgrounding issues



Firewall Inserts Close Old OpeningsFirewall Inserts Close Old Openings



OEM aluminum S/G cables OEM aluminum S/G cables 
replaced with copper for better starts.replaced with copper for better starts.



Pylon skins increased Pylon skins increased 
to 0.032 for longevityto 0.032 for longevity



Quick Installation with PreQuick Installation with Pre--Fabricated Components   Fabricated Components   



Quick Installation with PreQuick Installation with Pre--Fabricated Components Fabricated Components 



Neat PreNeat Pre--Wired HarnessWired Harness



FADEC System certified to July 2007 FADEC System certified to July 2007 
P2 / T2 Redundant Safety Standard P2 / T2 Redundant Safety Standard 



FADEC System certified to July 2007 FADEC System certified to July 2007 
P2 / T2 Redundant Safety StandardP2 / T2 Redundant Safety Standard



New technology Fuel Flow TransmitterNew technology Fuel Flow Transmitter



New Extremely Low Maintenance BatteryNew Extremely Low Maintenance Battery



Heavy Duty BFG Brakes
New Wheels and Tires 



PeriPeri--seals replaced with more reliable bellows seals seals replaced with more reliable bellows seals 
S/G cooled with FanS/G cooled with Fan--bypass air bypass air ---- increased brush lifeincreased brush life



PeriPeri--seals replaced with more reliable bellows sealsseals replaced with more reliable bellows seals



New BleedNew Bleed--Air PreAir Pre--Coolers and Control Coolers and Control 
Valves Designed for the FJ44Valves Designed for the FJ44--3 3 



Other Noted ImprovementsOther Noted Improvements

Engine sync is electronic with no mechanical parts to maintain

Mach warning box removed and replace with digital controller 

Gear Warning based on N1 not Power Lever position

New Quick donning O2 masks, for a future service ceiling increase 

Lower ground idle speed for quieter, more efficient ground operations

Improved Instrument panel cooling for longer component life 

New E/L and instrument panels as required (no patched panels) 

Removal of EPA equipment, requires lower maintenance 

More mass airflow for better ACM spool-up and heat at altitude 

Installation configuration allows for an average 2.5” forward CG shift



Other Noted ImprovementsOther Noted Improvements

Insurability- Insurers have bought off no additional risk

Financing- Available thru GE Finance
Training 

Williams engine training free to owners/operators 

Aircraft differences training provided at delivery

Blue Book and Vref- foot note “add value of FJ44 Mod to current value”

Full test flight program with computer data acquisition,

New performance charts for the flight manual.



This is one of those rare and happy exceptions to the rule. ReinThis is one of those rare and happy exceptions to the rule. Reinventing your venting your 
Citation II and SII with the FJ44Citation II and SII with the FJ44--3 delivers unprecedented performance,         3 delivers unprecedented performance,         

PLUS unexpected efficiency and economy.PLUS unexpected efficiency and economy.

In life, the typical price of more power is less efficiencyIn life, the typical price of more power is less efficiency. . 


