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Introduction


Although the development of the MV-22 brings with it a series of technological advancements and enhanced capabilities that have previously not existed in the assault aircraft industry, the majority of the operational advantages that the aircraft provides are negated by the interoperability of the systems that support it.  The tactical limitations of the Osprey and extraordinarily high cost per unit do not allow for the MV-22 to stand alone as a suitable replacement for the Marine Corps’ medium lift helicopter.  Consequently, for the Marines to maximize the comparative advantages that the Osprey does provide, it is necessary for the Corps to reduce the quantity of MV-22s that it has planned to purchase, and augment its acquisition with the MH-60S Knighthawk, which has been developed by the sister services. 

Capabilities and Limitations of the MV-22


As the designated replacement for the 1960s era CH-46, the program objective of the MV-22 was to improve the operational mobility that the Corps medium-lift helicopter provided.  To this end, Bell Helicopter Textron and the Boeing Company, have done a phenomenal job of developing a tilt-rotor aircraft that can take off and land like a helicopter, fly like an airplane at speeds twice as fast as the CH-46, for ranges up to five times as far as the CH-46, and with triple the payload of the CH-46. 

Much of the criticism that the MV-22 has received has resulted from the mechanical failures and or pilot errors that have caused four Osprey crashes.  However, the MV-22 is not simply an evolution of the traditional helicopter.  Instead, the Osprey represents a major technological transition and will undoubtedly be faced with developmental difficulties and setbacks.  In defense of the program, the independent blue ribbon panel that investigated the MV-22 project reported that, “None of the crashes had as its fundamental cause the tilt-rotor concept...and it appears that there is no basic inherent flaw in the tilt-rotor approach (Linn 59).

However, the real problem with the MV-22 program is two-fold.  The first concern is that at an estimated cost of $43 million dollars each, the price of executing the procurement of the intended number of aircraft is tremendous.  Second, the supporting infrastructure limits the degree to which the capabilities of the MV-22 may be effectively employed.

While the MV-22 has demonstrated the ability to execute operations at a radius of 250 nautical miles, the Navy and Marine Corps do not possess a fire support system and are not developing a system capable of delivering responsive fires that reach those distances.  Additionally, the range and speed of the Osprey extends well beyond the capacity of all of the current Marine Corps rotary-wing escort aircraft, to include the re-manufactured four bladed AH-1Z and UH-1Y platforms.  Originally, an escort version of the tilt-rotor aircraft was designed to provide the firepower required during assault support operations; however, budget constraints have prevented that platform from progressing beyond the drawing board.

Due to the speed and range of the Osprey, fixed-wing aviation assets are the only aircraft within the inventory that are able to support the performance capabilities of the Osprey.  However, the Marine Corps decision to forgo procurement of the Navy’s Super Hornet in favor of the Joint Strike Fighter’s leap ahead in technology may create a potential shortfall in Harrier and Hornet inventories until the eventual transition takes place.  This potential shortfall in Marine Corps fixed-wing aviation will most likely force reliance upon joint or carrier-based aviation for escort and close air support of MV-22 operations.

Although a self-defense weapons system for the MV-22 has yet to be funded, it is anticipated that a contract will be awarded to General Dynamics to provide a 12.7mm turreted gun system for the aircraft.  Otherwise, the speed of the Osprey serves as the platform’s only protection against low-level anti-air defenses.  Many advocates of the MV-22 have stated that the range and speed of the Osprey will enable it to be inserted into benign environments that will obviate the need for supporting fires and extensive close air support.  Notwithstanding, it is disconcerting that the Marine Corps would base its entire assault support capability on the premise that Marines will only be inserted where there is little threat. 

Instead, the Marine Corps must focus on the objective area first and identify the combat power and actions that are to be applied there.  Maneuver warfare must be considered with respect to the objective and is only relevant if it places Marines at an advantage to the enemy.  Infantry that are inserted well-beyond the range of supporting arms, without the cover of responsive fire support, and in a location that still requires them to close with the objective, are not placed at a relative advantage to the enemy.   Instead, those forces are placed in harm’s way, alone and unafraid, but without the combined arms resources that the Marine Corps has built its doctrine around.  

Added to concerns of the supportability of the Osprey, is an apprehension about the limitations of the aircraft during tactical employment.  Part of this reluctance stems from the Marana incident which attributed the crash to the pilot having entered a vortex ring state during landing.  The reported aircraft speed and rate of descent were consistent with a landing profile that would likely be flown under combat conditions, and thus, the accident raises concerns regarding the aircraft’s agility during its most vulnerable stage. (Milton 33).  Additional concerns about the aircraft’s tactical versatility include fears that the larger rotor disc area and intense rotor wash characteristics of the Osprey will reduce the number of landing zones that will support the MV-22.  Furthermore, these characteristics intensify the rotor downwash that Marines must contend with when inserting by fast-rope, and cause prohibitive level “brown outs” at significantly higher levels when landing in desert environments.     

In spite of the technical problems that have prevented the MV-22 from going into full-rate production, and the October 2001 request from the Under Secretary of Defense for Acquisition, that the Marine Corps take another look at possible alternatives to the MV-22, the technological leap that the aircraft represents is far too great to be abandoned altogether.  The fundamental problem with the MV-22 program is not the technical setbacks that have resulted in program delays and the loss of lives during testing.  Instead, the problem with the Osprey is its exorbitant price of $43 million each, and the fact that interoperability limitations leave the Marine Corps’ unable to adequately support it.  However, these problems are not fatal, and can be corrected by augmenting the Osprey with the fully developed MH-60S from the Sikorsky family of Blackhawk helicopters.

Enter the Knighthawk

Even though the Navy has made a firm commitment to the Osprey and has validated a requirement to procure 48 for the purpose of combat search and rescue, special warfare, and fleet logistics, they have also made the decision to purchase 237 MH-60S Knighthawks.  The MH-60S is produced by Sikorsky Aircraft, the manufacturer of the Marine Corps CH-53, and is one of the most recent additions to the UH-60 Blackhawk family of aircraft.  More specifically, the Knighthawk is a direct descendant of the MH-60K that was designed in 1992 for the 160th Special Operations Aviation Group to conduct infiltration, ex-filtration, and re-supply for special operations forces in day, night or marginal weather conditions.  The Navy envisions the MH-60S as its replacement for their aging fleet of CH/HH-46Ds, and intends to have them completely fielded by 2012.

The MH-60S is based on the fundamental design of the UH-60L Blackhawk, and has been navalized with an automatic rotor blade folding system, folding tail pylon, and rescue hoist for search and rescue operations.  The Knighthawk has the capacity to carry a crew of four, with eleven fully combat loaded Marines in the back, and has the power to transport external loads of 9,000-pounds.  Depending on the configuration of the aircraft, the MH-60S has the ability to maintain a cruising speed of 159 nautical miles an hour, which is equal to the capabilities that the AH-1Z and UH-1Y helicopters will have once they have been re-manufactured.  Fully armed and with infantry embarked, the Knighthawk can transit a distance of 440 nautical miles.  Furthermore, the aircraft has a retractable probe enabling it to be refueled in the air; by maximizing the use of internal and external tanks, the MH-60S has the ability to self-deploy 1,200 nautical miles without refueling.

The primary advantage of the Knighthawk assault platform is the firepower that it brings with it to the fight.  For self-defense of the aircraft and an immediate suppression capability, the MH-60S is equipped with either a pair of GAU 7.62mm six-barreled mini-guns or a pair of enhanced .50 caliber General Electric machine guns.  Additionally, the Knighthawk is equipped with four pylons that are each capable of carrying external fuel tanks, a set of four Hellfire missiles, Stinger air-to-air missiles, rocket pods, or Gator mine laying pods.  With the ability to lift a maximum of 10,000-pounds, the Knighthawk can deliver eleven embarked Marines to the objective, and then isolate the target area from enemy reinforcements with its arsenal of sixteen Hellfire missiles, or a combination of missiles and rockets.
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The Navy’s acquisition of the Knighthawk ensures that both parts and training will be readily available within the Naval aviation system.  With the H-60 modeled aircraft flown by the US Army, Navy, Air Force, and coalition forces, the Knighthawk comes from the largest family of aircraft currently in production.  The Army, which had intended to buy 231 Osprey, has withdrawn its planned purchase of V-22s and is now reducing its V-22 procurement target to fulfill only medical evacuation, special operations and long range combat logistical support requirements.  

In lieu of its original acquisition plans, the Army has committed to improving the Blackhawk family of aircraft to extend the platform’s service life to 2025.  Continued design enhancements that are being conducted on the series includes research on the replacement of the traditional tail rotor with a vectored thrust ducted propulsion (VTDP) upgrade that will result in improved speed, range and survivability while reducing life-cycle costs within the legacy rotary-wing fleet.  With the expense of research and development borne by the Army, the Marine Corps’ cost of acquiring fully developed and continually modernized assault aircraft should be kept relatively low.

Defenders of the MV-22 fear that if the Marine Corps were to purchase a platform from the H-60 family of aircraft it would mean the end of the Osprey program.  However, the Marine Corps is the only service that is making that argument, and the only service not intending to field both families of aircraft.

Restructuring the Force

While the projected cost of the Osprey is $43 million each, and the projected cost of upgrading existing aircraft to AH-1Zs and UH-1Ys is estimated at $10.7 million each, the current cost of each newly produced MH-60Ss is estimated at $10.2 million.  The Marine Corps’ original MV-22 acquisition requirement of 552 aircraft was reduced to 425 and then to 360 because of the cost of the platform.  However, if the Corps were to modify their procurement plan to include a mixture of the MV-22 and MH-60Ss, and acquisition costs were to remain constant, the Marines would be able to purchase 120 Ospreys and 552 Knighthawks for a price of 10.8 billion dollars, instead of the 15.5 billion dollars that it will cost to acquire 360 MV-22s.  

This mixed acquisition would allow for the Marine Corps to field ten MV-22 squadrons with twelve aircraft each, which would equal three more squadrons than the number of CH-53E squadrons currently maintained.  When utilized in the traditional assault support role, the CH-53E and MV-22 platforms would be capable of serving as the umbilical cord, linking maneuver elements to the sea-based logistics and reinforcements that sustain them.  Employed in this manner, both the MV-22 and CH-53E will be able to maximize the comparative advantages of speed and lift capacity that each of their respective aircraft provide.  Supplemented by these assault support platforms, a force of Knighthawk helicopters would then be able to project real combat power forward, provide a credible vertical assault capability, and conduct ship to objective maneuver in support of operational maneuver from the sea.

The main constraint with respect to the limitations of amphibious shipping will be the MV-22, which requires 2.4 times the square footage as the CH-46.  At .8 the footprint of the CH-46, the trade-off in square footage for the MV-22 means that every Osprey will require the same shipboard space as three Knighthawks.  When embarked on a MEU, the traditional aircraft mix of (12) CH-46s, (4) CH-53s, (4) AH-1Zs, (3) UH-1Ys, and (6) AV-8Bs could be modified to a package of (10) MH-60Ss, (3) MV-22s, (3) CH-53s, (4) AH-1Zs, (2) UH-1Ys, and (6) AV-8Bs without significantly increasing the footprint that is dedicated to aircraft.  Notwithstanding, a MEU that is equipped with three MV-22s will still be able to lift the entire Maritime Special Purpose Force (MSPF) in a single wave of MV-22s.  Moreover, by supporting the MSPF with a force of MH-60Ss that could be sent to establish a rapid ground refueling site or forward arming and refueling point, a MEU would be able to conduct deep direct action missions, while still retaining the ability to conduct a forcible extraction of the force in the case of an emergency. 

While there are those that will argue that the Marine Corps should commit itself purely to the Osprey, citing the results of the Institute for Defense Analysis “USMC Medium-Lift Replacement Study,” there are certain flaws within the study that may not accurately reflect the effectiveness of various replacement platforms.  The study in question utilized a computer-generated model that calculated how effectively various platforms would be able to build a three to one combat ratio against a Soviet modeled motorized division.  However, the problem with this study is that it viewed all considered platforms exclusively as transportation for infantry, vehicles, and supplies, and did not account for the organic firepower that certain aircraft were capable of delivering to the fight.  Had this been done there would have been a significant change in the relative combat power analysis, and platforms such as the Knighthawk would have been able to establish a three to one ratio without the requirement to dedicate significant lift capacity to the transport of vehicles.  Accordingly, it is doubtful that an acquisition of pure MV-22s would have prevailed as the assault support force most capable of achieving the desired force ratio with the least amount of loss. 

Conclusion

Expeditionary Maneuver Warfare is more than just being able to move forces vast distances.  Instead it means being able to get Marines where needed, with the resources required to conduct decisive action.  By procuring a mixture of the Osprey and Knighthawk aircraft to meet its medium lift assault support requirement, the Marine Corps will be able to obtain a force that is more capable of reaching deep, with true combat power, to conduct decisive operations.  Arming itself with this capability is exactly what the Marine Corps requires to achieve its objectives of operational maneuver from the sea and ship-to-objective maneuver.  Through the acquisition of a mixed medium-lift fleet the Corps will be able to do so in a cost effective manner.
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