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ARCHANGEL ENSEMBLE

Multi-Purpose Air Mobility System Concept
The year is 2080. The nature of warfare has evolved in many directions since the new millennium. However, one constant still remains…the need to conduct “Special Operations”, both in the context of war, and in the context of those [more-numerous] situations that have been termed “other-than” war. Special Operations Forces (SOF) personnel and “non-personnel” mobility has been a key tenant to SOF mission effectiveness. Prior to 2080, SOF mobility was made possible by air, land, and sea vehicles of various capabilities and sizes. Air mobility during mission execution (i.e., post-insertion) can have a distinct advantage in terms of speed and reaction time over wider geographic areas. Parceling air mobility capability to the “individual” combatant element would have added dimensions of mission flexibility, and possibility.

The Archangel Ensemble is a concept for a multi-purpose, air mobility system that can be “worn” by an individual SOF combatant. It can also provide air mobility for “non-personnel” SOF team elements, such as “heavy” weapons, sensors, supplies, etc. In this manner, a SOF team could be a mixture of manned and unmanned air-mobile assets. The manned elements could provide team coordination and direct operations (e.g., surveillance and/or attacks) that could be accomplished by the unmanned assets. In this manner, a broad range of [re-configurable] capabilities could be brought to bear to achieve diverse mission objectives. It would also “virtually extend” the amount of equipment and firepower that an individual SOF combatant could bring on a given mission, by distributing the payload among multiple airborne [team] elements. The Archangel Ensemble would be the common, airborne-enabling hardware for all of these SOF team elements.

The overall configuration of the Archangel Ensemble comprises a “hard-back” that contains the propulsion system and foldable wings, and a uni-leg mechanism that helps support the “payload” (human or otherwise) during flight, and also provides free-standing support for the ensemble on the ground. The hard-back and uni-leg have attachment clasps that engage and secure the payload at discrete points. Once attached, the payload would become an integral part of the ensemble, and would be exposed to air loads during flight.

The propulsion system of the Archangel Ensemble is centered on a single Advanced Vortex Combustor Engine (AVCE) that can be air or water breathing. A multi-axis thrust-vectoring nozzle is incorporated for control during flight and during takeoff/landing transition. The AVCE utilizes a metallic powder fuel that is “spiked” with metastable additives to increase the energy density by 100X, thereby minimizing fuel volume and weight. Additionally, the AVCE is electrically assisted (replacing a turbine section) via on-board power that is stored in individual Compact Spiral Torroid Units (CSTUs). These soda-can sized CSTUs also power four Electro Thermal Pulse Detonation Engines (ET-PDEs). The ET-PDEs provide additional controlling thrusts, as well as lifting forces during forward flight. The ET-PDE thrust is generated by super-heating air (via radiating elements) in a ramjet-like engine. Each ET-PDE has a high-compression fan section that is electrically driven, and draws air in from the inlets, such that the ET-PDEs can operate at any airspeed. Thrust from these engines is ported to individual [gimballed] nozzles; two on the “hard-back” itself, and two on the uni-leg at its “knee” joint. This four-post thrust arrangement affords adequate separation for precise attitude control and lift of the Archangel Ensemble during flight. This augments the wing-borne lifting forces.
Extendable wings are incorporated into the hard-back portion of the Archangel Ensemble. These wings are stowed in a compact, folded state within the hard-back itself. They are extended for flight by pivoting about their main attachment points. The wings are configured similar to those of a bat, or ptrerodactyl, wherein they have a structural frame that is covered with a flexible, compliant material. The structural frame is comprised of major sections that are linked together with powered joints. However, each section is articulated via Micro-Mechanical Actuators (MMAs) such that they can deform the compliant webbing for aerodynamic control. The flexible material is made from a carbon nanotube fiber matrix, with MEMs sensors embedded for air data sensing.

The Archangel Ensemble is constructed [primarily] of monolithic Herman

Carbon Nanotube Material (HCNM). This material system is ideal for lightweight, ultimate-strength structure, and is impervious to ballistic damage from small-caliber weapons or fragments at nominal thickness (e.g., >0.20 in.). HCNM is also extremely heat-resistant. The uni-leg of the Archangel Ensemble is also made from HCNM, but also contains Monolithic Multi-Alloy Phased Metallics (MMAPM). This technology was pioneered in the late 1990s, and still has many applications due to the [practically] endless possibilities in the combinations/ blends of known and unknown metallic/pseudo-metallic alloys.

Guidance and control of the Archangel Ensemble when airborne is provided by a neural computing system and MEMs sensors. This same system is responsible for overall system monitoring, and data interface with the payload (human or otherwise). The Archangel Ensemble also provides the primary communications and connectivity capabilities for the payload. Payload [data] interface with the Archangel Ensemble is accomplished via the attachment clasps on the hard-back and the uni-leg. There are also provisions for inductive and wireless com with the payload. In most cases, however, power for the payloads is assumed to be within the payload itself.

The Archangel Ensemble is a multi-purpose air-mobility system. As such, a life-support system for a human SOF combatant [payload] is not provided for. Instead, the individual will wear his/her own life-support systems. An individual SOF combatant will be outfitted with a full-body Combat Support Suit (CSS). The overall configuration of the CSS is similar in appearance to the Stormtrooper uniforms that were postulated by the science fiction pioneer George Lucas in the flat-screen classic Star Wars over a century ago (ask your grandparents about it). The CSS provides a sealed environment for the combatant for both atmospheric and submerged operations (down to depths of 75 feet). The helmet allows both normal and virtual visibility, and contains all displays and aural cues for the operator. It also has hyper-spectral sensors mounted conformally to provide synthetic vision and other environmental sensing. Filtered breathing and re-breathing is provided via flexible hosing that is connected to the chest assembly of the CSS. The chest assembly contains all life support and environmental equipment, as well as power provided by two Compact Spiral Torroid Units (CSTUs).

The chest assembly of the CSS also has four attachment points (two per side) where the clasps of the Archangel Ensemble can securely engage it. The individual would don the Archangel Ensemble by backing into it in a standing posture, since the ensemble can “stand” on its uni-leg. Once secured to the hard-back, the individual would enable the remaining two clasps of the Archangel Ensemble that wrap around the knee areas. In this manner, the individual SOF combatant would be fully supported during “horizontal” flight modes. The helmet will be supported by an electromagnet in the Archangel Ensemble to reduce neck muscle fatigue. The hands are placed on the forward control thrust branches, which reach over the shoulders and have hand controls just above the gimballing nozzles.

Once attached to the Archangel Ensemble, the SOF combatant can activate the system and start the propulsion units with any combination of voice, eye-directed, or [tactile] hand controls. In fact, all control interfaces are fully-“individual” and flexible. This is made possible by a combination of adaptable sensing/processing, as well as User Interface Codes (UICs). Becoming airborne can be fully automatic with a single command, or via manual control. In either case, the propulsion system of the Archangel Ensemble will automatically adjust thrust, thrust vectors, and thrust balance to provide smooth transition from standing to forward, prone-position flight. Even wing deployment is automatic and optimized for flight modes (i.e., hovering verses forward flight).

The AVCE provides primary lifting thrust during ascent. However, the four control thrusters also provide substantial lifting forces via their ET-PDEs. Once forward motion is attained, the AVCE provides the thrust to overcome drag, while the four ET-PDEs provide lift and control, in combination with the deployable wings. The maximum forward speed possible is approximately 150 knots, and the maximum altitude is just above 10,000 feet. These performance limits are primarily due to human physiological limits, since the individual is “exposed” to air loads during flight. There is a special container pod that a SOF combatant can be enclosed in, and then carried as a payload by an Archangel Ensemble. In this manner, the individual could be transported at higher speeds and higher altitudes, as well as deeper [submerged] depths.

The Archangel Ensemble is an air mobility system, and does not have provisions for weaponry itself, other than the payload that it may be attached to and transporting. Therefore, an individual SOF combatant, wearing an Archangel Ensemble, would carry his/her own weaponry or would control/direct weaponry that was “off-board”.  As an example, an individual may have a directed energy weapon for anti-personnel mounted to one or both of his/her forearms. These weapons could be Variable Intensity Free-Electron Lasers (VIFELs), Acoustic Pulse Weapons (APWs), etc. However, all “heavy” weaponry would be transported via other Archangel Ensembles. These would be unmanned, air-mobile assets that the individual SOF combatant could utilize remotely. As an example, a SOF team leader may enter a mission objective area and designate various targets. The targeting information would be transmitted directly to the weapon-carrying assets, and weapon type would be automatically selected and deployed. Likewise, the team leader may deploy one or more of the sensor-configured unmanned assets ahead for intel and recon. In total, the SOF team is a combination of manned and unmanned air-mobile assets. Each element is “air-enabled” by an Archangel Ensemble.
There are many possibilities for payload types that may be attached to an Archangel Ensemble. These include the aforementioned SOF combatants, heavy weaponry, and sensors. Other types of payloads could be containers for supplies, or med-evac pods for an individual. The total payload capacity of an Archangel Ensemble is approximately 500 pounds. For reference, a typical SOF combatant outfitted with a full-body Combat Support System (CSS) and personal weapon(s) weighs between 250 and 300 pounds.

The Archangel Ensemble provides air mobility capability to “individual” combatant elements of a SOF team…manned and unmanned elements. This capability can have significant advantages in terms of speed and reaction time over wider geographic areas, as well as “virtually” extending the capabilities of individual SOF combatants. The mission flexibility enabled by dispersing weapons, sensors, supplies, and other elements across multiple, coordinated airborne SOF elements could be revolutionary.

This has been provided as an exercise in forward thinking and “imagineering” …After all, it’s only 1999.
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