Proposal:  Increased Capability Launch Systems
Stallard Associates proposes an advanced catapult backfit technology which is cheaper, simpler, lighter, more powerful, controllable, and reduces personnel.  
The Navy has indicated by the upgraded performance specifications for the EMALS electromagnetic catapult that the current C13 steam catapults are unable to perform the full range of tasks that will be asked of them in the future. The EMALS catapult technology was designed to fulfill a specific range of tasks for Ford Class and future aircraft carriers only and should be able to meet all of the future launch needs for those aircraft carriers.
However - and this is key - the EMALS launch system cannot be backfit to CVN77 and earlier Nimitz Class carriers due to the large energy demand of EMALS and the inability of the propulsion plants to provide that launch energy.  Our proposal, a brand new Internal Combustion Catapult Aircraft Launch System (ICCALS) backfit to Nimitz Class carriers, is designed to upgrade all of the existing C13 catapults to meet or exceed the performance specifications of the EMALS catapult – at a significantly lower cost per catapult. This allows the launch of a wider range of present and future vehicles, both manned and unmanned, under full closed loop control, and insures a more precise and controlled rate of acceleration over the entire launch event.  
We propose to build, demonstrate, and qualify the ICCALS technology to modify the current steam catapults for the Nimitz Class carriers using a combustion gas-based energy source rather than steam to drive the current catapult launch engines.  Additionally, we propose to install catapults aboard ships such as the LHA class or ships converted to CVEs that cannot be fitted with the current steam or EMALS catapults.  Further, significant cost savings over and above the backfit savings can be achieved by downsizing the launch engine without compromising its performance. 
History:  Dick Bushway, the Advanced Technology Catapult Procurement Officer for NAVAIR PMA 251, budgeted $35 million in 1997 for Newport News Shipbuilding (NNS) to build and test a similar system (old ICCALS) as a competitor to the EMALS system. The ICCALS program was on target to provide working catapults, within budget and schedule, for CVN77.  PCO Captain O'Hare wanted at least Cat #4 to be an ICCALS rather than a steam catapult.  PMA 251 funded AEROJET to build and test a combustor to prove the ICCALS combustion technology.  This combustor generated 1000 PSI constant pressure over the length of the launch stroke which more than proved the technology.
In1998, NASA’s Marshall Space Flight Center proposed to co-fund Electromagnetic Launch.  NAVSEA decided that this was the way to proceed.  Also, NNS found itself in the position of being a technology proposer and technology integrator at the same time.  To avoid this conflict and in agreement with the Navy's decision for EMALS, pursuit of ICCALS technology was defunded and terminated to avoid a conflict with EMALS.

The ICCALS program stayed dormant for 13 years, first as directed by NNS and then to honor a request to me by Adm Mahr to not muddy the water while the kinks were worked out of EMALS.  Since retiring, I have improved the ICCALS technology and designed an upgrade technology that will greatly increase performance for existing catapults.  These improvements provide a significant reduction in operations and maintenance costs.  As EMALS is now working, I feel it is time to bring this new ICCALS technology forward.
Benefits: Nimitz Class Backfit 
· Is 780,000 pounds lighter than the C13 steam catapults 50+ feet above the waterline, which increases ship stability for the stability-critical Nimitz carriers. 
· Requires much less volume, as there is no requirement for steam supply piping, valves, crossconnect piping and hangers, structure and foundations, freeing up ship volume.
· Is much more powerful than the steam catapult.  (Steam cat equals 75 Megajoules launch energy while ICCALS equals up to 838 Megajoules launch energy at up to 6 gallons of JP5 per launch at 139.75 Megajoules per gallon.) 
· Is much less expensive – over 90% based upon the C13 Mod 0 through Mod 2 existing/installed catapult components with the rest of the components being COTS or easily developed.
· Is backfittable to the existing Nimitz Class catapults.
· Allows a constant or increasing acceleration during launch while steam has a fall-off in launch energy and rate of acceleration over the length of the launch stroke. 
· Allows reduction of wind over deck requirements for launch from 30 to 15 Kts or less which is the same as for recovering aircraft due to reduced ship speed. 
· Is much more efficient than steam. 
· Is able to extend the life of the propulsion plant by eliminating propulsion plant core burn related to catapult/air operations.
· Is direct chemical to thermal energy and does not need receivers to store energy prior to launch and/or require a change in reactor operating temperature to supply steam to the catapult. 
· Gains the same full closed loop control capability as EMALS while increasing capability for launching fully loaded fighter-bombers along with large variety of Unmanned Air Vehicles and sled mounted cruise missiles such as TLAM/TASM, UCAVs, and self-defense weaponry.
· Is capable of reducing distillate fresh water demand for catapult operation by 90%.
· Supports alternate solutions to the current water brake, simplifying even further the existing ICCALS modified catapult launch engine and allowing higher launch end speeds. 
· Allows elimination of the shuttle-piston retraction engine by pneumatically returning the pistons to battery rather than dragging them back.
· Is easily installed aboard a Nimitz Class carrier in two 120 day SRAs with two catapults upgraded in each SRA by the same Tiger Team.
· Provides an inexpensive path to gain a very large increase in launch capability, a substantial reduction in airframe launch stresses for the current fleet of aircraft, and reduction in operations and maintenance manpower requirements compared to the current Nimitz Class carriers. 
Benefits:  CVE/LHA 
· Provides the same or greater launch energy as EMALS using 1,000 PSI combustor technology while downsizing launch cylinders from 21” to 12”.
· Saves over 2 million pounds topside. Additionally, this design reduces the trough, cover, and piston sizes and weights.
· Reduces the weight of the piston-shuttle assembly entering the water brake from 6,500 pounds to 2,122 pounds which significantly increases the life of the water brake and allows it to be reduced in size.
· [bookmark: _GoBack]Install a full or down-sized catapult on any flat-top ship independent of the propulsion plant, such as a Wasp Class LHA or any converted commercial ship.  The Langley (CV-1) converted from a Collier is an example.  This provides a CVE (carrier escort) or platform for Marine aviation with all of the benefits realized by the CVEs during World War II and subsequent actions. 
Cost Savings: The Nimitz ICCALS catapult installation
ICCALS will pay for itself and provide a significant savings each year in replacement costs of air wing aircraft through airframe life extension, and manpower reduction for operation and maintenance of the modified C-13-2 catapult. 
· Reduce manpower.
· A modern CVN air wing has roughly 2,500 air crew and consists of roughly 60 to 65 aircraft.  A 10% reduction in personnel at an average cost of $32,000 per individual (E-5 over 6 W/O bonuses or BAH or BAS) would be a savings of $8 million per year or $20 million over a 25 year ship half-life.
· Reduce operations costs.
· For 58 planes the cost is $3,306 million. Therefore, a 10% life extension due to airframe launch stress reduction is worth $330.6 million, for a total savings of ($330.6+$20 personnel)/25= $14.024 million savings per year.
· A 4 catapult ICCALS upgrade should have a payback period of 3.14 years at $11 million upgrade cost per catapult and a savings of $306.56 million over the remaining 22.87 years of the refueled 25 year life of each carrier.  There are more possible savings if the ICCALS upgrade is installed at a ship availability prior to the 25 year refueling overhaul.

Cost savings:  The CVE ICCALS catapult installation
· Reduce capital costs.
· 24 F18s cost $1,320 million at $55 million each, 24 F35Bs cost $4,968 million at $207 million each.  Replacing the F35Bs with F18s on a catapult equipped LHA6 or CVE saves $3,662 million. 
· If ship redesign to include catapult installation adds as much as $1.0 billion to the cost, then the net savings is $2.662 billion along with a great increase in LHA/CVE striking power compared to a F35B or Harrier and an increase in combat radius and self defense capability. 
· This provides a viable, less expensive and more flexible Marine air wing and aviation platform utilizing catapult launched F18 E/Fs for providing close air support for ground troops and catapult launched C-2 Greyhounds for logistics support.
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