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U.S.ARMY UNMANNED AIRC RAFT SYSTEMS (UAS)d A
HISTORICAL PERSPECTI VE TO IDENTIFYING AN D
UNDERSTANDING STAKEH OLDER RELATIONSHIPS

ABSTRACT

This research is intended to advance understanding of relationships between unmanned
aircraft systems (UAS) stakeholders and programs to atlmev Army to increase
efficiencies and reduce costs. It was found that the Army had never completed a formal
UAS stakeholder identification and analysis. Internal and external stakeholders are
identified here and fall within categories of Army executivegoam leadership (e.g.,
Program Executive Office for Aviation), Army and service components (active, Guard,
reserve forces), senior Army leadership (e.g., Headquarters, Department of Army), other
federal and notfiederal government entities (e.g., Congressmmercial interests (e.g.,
industry and academia), and other interested parties, such as the American people. An
analysis of relationships affecting these stakeholders was conducted, including
organizational beliefs and cultures, management of resquockses and law and future

UAS enhancements planned by the Army and industry partners. The most important
problems found were inteervice and intebranch disputes that shape UAS policies and
procedures, forecasting for future UAS growth while marggiosts and finding more
efficient, less redundant ways to use current UAS capabilities, and safe integration into
the national airspace system. This stakeholder analysis allows the Army to leverage the
support of others for funding, resources, intellelctpeoperty, lessons learned and

cooperation.
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l. HISTORY AND EVOLUTION OF U .S. ARMY UNMANNED
AIRCRAFT SYSTEMS

A. HISTORY

Rare is the technology that can change the face of warfare. In the first half
of the past century, tanks and planes transformed how the world fought its
battles. The fifty years that followed veedominated by nuclear warheads
and ICBMs, weapons of such horrible power that they gave birth to new
doctrines to keep countries from ever using them. The advent of the armed
drone upended this calculus: War was possible exactly because it seemed
so freeof risk. Mazzetti, 2013p. 100

1. Unmanned Aerial Vehicles: 18401930

Unmannedaerial vehiclegUAVsS) have a long history of use going back over 150
years with the first recorded use of UAVs in 1848at year Austria launched pilotless
balloons fitted withbombs against the city of Venicglthough these bombs were largely
ineffective, it was a prersor for things to com@n This Day 2011) The next recorded
use of UAVs was during the American Civil War when balloons were, again,
unsuccessfully used taap bombs over the enemyhis was followed by the United
States (US)) using a kite to take aerial surveillance of the enemy in 1898 during the
Spanish American Wai.he use of the kits camera was successful and often referred to

as the firsknownfiaeiial reconnaissanegScheve, 2014)

The use of the pilotless aircraft/UAVs that are the ancestors of Godi\Vs
began withfiaerial torpedoesor what are now calledicruise missiled (Goebel, 2013)
Although it wasnot used in any significant capacithis technology was first available
during World War | (WWI) in the form of the HewitSperry Automatic Airplane
(Scheve, 2014)The technology that made this possible was Elmer Siseaytomatic
gyroscopic stabilizer, a revolutionary device first usedihe ship industry but latte
adapted for use in airplanéScheve, 2014)in 1916, Elmer Sperry and his son joined
forces with Peter Hewitt, a radio communication expert, with the sole purpose of
designing what became known as the He@perry AutomaticAirplane. The trio is

credited with countless aviation first achievements such as the first open air wind tunnel,
1



an aircraft strapped to the top of an automobile, and also the first htwaneir

unmanned vehicle to fly in controlled flight, accompés in 1918 After WWI, with

Hewitt and Sperry showing little to moderate success using -@aabm controlled aerial

torpedo, the 6. Navy (USN) took over control of the Hewf8perry Automatic

Airplane program and continued to sponsor similar prograitis relative success until

interest in the programs lapsed in 1985H e wS ptetr r y Aut om20i3) ¢ Ai r pl an

2. Unmanned Aerial Vehicles/Targets: 19301950

Beginning in the 193 Great Britain and the .B again began to experiment
with UAVs, though thigime the majority of research took the form of radio controlled
aircraft. According to Greg Goebelf Vectors

In 1931, the British developed the FairéQueed radio-controlled (RC)

target from theFairey IlIF floatplane, building a batch of three, amd i

1935 followed up this experiment by producing larger numbers of another

RC target, théDH.82B Queen Beéderived from the de Havilland Tiger

Moth biplane trainer. Through some convoluted path, the nard@usfen

Bed&) is said to have led to the use dfetterm &@roné for remote
controlled aircraft Goebel, 2013, p. 1.1.

Most of the research and use of UAVs in th&.lat this time and through World
War Il (WWII) revolved around radio controlled targets in the form of attack sized and
full sized obsolte aircraft fitted with radio control hardwaite. Operation Aphrodite, the
U.S. even experimented with remotely piloteellB aircraft that were stripped down and
fully loaded with explosivesUnfortunately the program was deemédangerous,
expensive andunsuccessfal during 15 documented flights, and the program was
abandonedfiOperation Aphrodit®,2014).

Large scale production of UAVs first began in the late 1930s with a company
founded by Reginald Denny called Radioplaiéie Radioplane Corporation nmed
countless variations of remote controlled aircraft such as thé, FR2, RR3, RR4
(OQ-1), RR5 (0Q2), OQ3, and many moreAs seenin the Figure 1 photograph and
Table 1 specificationghese aircraft were very simple but were effective targetipeact

for antiaircraft weapongGoebel, 2013)



= T .
RADIOPLANE OQ-2A (GVG / PD)

Figure 1. Radioplane OA (from Goebel, 2013p. 1.0

RADIOPLANE OQ-2:

spec metric english
wingspan 3.73 meters 12 feet 3 inches
length 2.65 meters 8 feet B inches
takeoff weight 47.2 kilograms 104 pounds
maximmm speed 137 EFH 85 MPH / 74 ET
service ceiling 2,440 meters 8,000 feet
endorance 70 minmtes

lannch schems Conventional runway takeoff.
recovery scheme Parachmnte or runway landing.
gunidance system Radio contrel.

Table 1. Radioplane OA Specificationgfrom Goebel, 2013p. 1.)

Radioplane followed the success of the-@€mily of UAV targets with the OQ
19A and OQ19B in the1940s.Thesebasic training targets (BTT) evolved essentially
unchanged through the 1960s and continued in their role as targets for trhining.
1960s the Army adapted a standardized designation system and the sufi@@ag
designated BTTs became kmo as MQM33s.The MQM-36 (shown in Figure 2)as in
service through the remainder of the century and over 73,000 were tbuitie
specifications in Table By Radioplane and later (after a buyout of Radioplane) Northrop
Ventura(Goebel, 2013)



Figure 2. MQM-36 Shelduck(from fiRadioplane BT1g2014)

RADIOFPLANE MQM-36 SHELDUCK:

spec metric english
wingspan 3.5 meters 11 feet 6 inches
length 3.85 meters 12 feet 8 inches
height 0.76 meters 2 feet 6 inches
empty weight 123 kilograms 271 pounds
launch weight 163 kilograms 360 pounds
maximom speed 370 KPH 230 MPH / 200 ET
service ceiling 7,000 meters 23,000 feet

endurance

launch scheme
recovery scheme
guidance system

1 houmr

BRATO booster or bungee catapult.
Parachute.
Radio control.

Table 2.

MQM-36 Shelduck Specificatior{ffrom Goebel, 2013p. 1.9

Unmanned Aerial Vehicles/Targets: 19501970

During the late 1959and early 1960s, increasing speeds of enemy assets brought
about two new families of UAVget powered and rocket powered UAVo0king for
more threat representative targets, th®. bhilitary began performing research into Mach
1 and Mach 2 UAVs that could be used for training-airtiraft crewsEarly research
and prototypes such as the Nwop Ventura QL utilized turbojet engines, whereas later
UAVs such as the Northrop VentufiaQM-380 utilized solid rocket engine3he AQM-

4




38 and later blocks were used by th&WArmy (USA) to train Nike antaircraft missile
crews and others throughet 1970sMach 2 UAV targets consisted of several prototypes
such as the turbojet powered Northrop Ventura A@Bland the ranet powered
Lockheed AQMG60 that never made it into full scale production, but did provide essential
data for other supersonic meed aircraft.Later, the North Amecan Company built a
Mach 2 UAV target (specifications shown in Table 33alled the MQM42A
Redhead/Roadrunndgseen in Figure 3)n modest numbers for the training of Hawk
Surface to Air Missile TrainingGoebel, 2013)

Photo: US. Army

Figure 3. MQM-42A Redhead/Roadrunn@rom Parsch, 2007)

Length | 7.57m (24 £ 10 in)

Wingspan | 1.90m (6 ft 3 in)
Diameter |30 cm (12 in)
Weight 400 kg (900 Ib)
Speed > Mach 2

Ceiling 18000 m (60000 ft)
Range 400 kam (250 miles)

Booster: Rocketdyne solid-fuel rocket; 26.7 kN (6000 Ib)
Sustainer: Marquardt MA-74 ramjet

Propulsion

Table 3. MQM-42A Specificationgfrom Parsch, 2007)



4, Unmanned Aerial Targets: 1970Present

ModerntargetUAVs/drones such as the BQM4C Chukar lliseen in Figure 4,
have become much more sophisticated than th alio controlledand auto pilot units.
Target technology has advanced dramatically from the early dréeesrding toGreg
Goebei

Early target drones were not much more sophisticated than hdbbyist
radio controlled (RC) model airplanes. The onlylpad they could
handle was a towed target sleeve. In time, target drones became more
sophisticated, carrying countermeasures, scoring devices, active or passive
radar enhancement devices, and tow targets, and would also acquire more
sophisticated programable guidance systems.

Modern target drones are usually launched by aircraft; or off a rail using
solid-fuel rocket assisted takeoff (RATO) boosters; or hydraulic,
electromagnetic, or pneumatic catapult. Very small target drones can be
launched by an elés bungee catapult. Few target drones have landing
gear, and so they are generally recovered by parachute or, in some cases,
by a skid landingGoebel, 2013, p. 2.0.

BQM-74C CHUKAR Il (NORTHROP GRUMMAN)

Figure 4. Modern TargetBQM-74C Chukar lll(from Goebel, 2013p. 2.0

5. Unmanned Aerial Vehicles 1960 2003

In the late 1968 and early 1976, the success of UAVs as targets led to the
realization that modifying UAVSs for reconnaissance missions could be very beneficial for

the United StatesMultiple shoot downs of manned American spy planes and the
6



subsequent capture of several pilots/crewman was a topic of serious concern & the U
government during the Cold War efighe progression involved not only design and use
of supersonic/stealth reconnaissance airplanes such as-ffie BRckbird and th&-117
Nighthawk, but also reconnaissance UA@oebel, 2013)

In the early 1960s the .B. Air Force (USAF) began secret research into
modifying the Ryan Model 136 Firefly to reduce radar signatures, improve navigation
and reconnaissance equipment, andreéase fuel capacitySchwing, 200#). What
happened next is best summarized by Lieutenant Colonel Richard SchwingUrShis
Army War College Research Project UAVSs:

The Ryan Model 147Lightning Bug UAV was born, successfully

completing testing in 962. By 1964, a large number of Lightning Bugs

were serving with distinction in Southeast Ad®tween 1964 and 1975,

Lightning Bugs flew 3,435 sorties in the Vietham War. The Bugs proved

extremely versatile, flying low and high level reconnaissancefrefec

warfare, and leaflet dropping missions. Following another shoot down of a

manned aircraft, this time an EI21 airborne command and control

aircraft, the Air Force turned to the UAV to fill the gajmother version

of the Bug was developed to fulfithe airborne electronic intelligence

mission; it flew 268 sorties from 1970 to 197he Lightning Bug was a

milestone UAV that proved its worth in Southeast Asia, and successfully

overcame the many technological hurdles experienced in previous UAV
devebpment.Schwing, 2007, p. 5.

In short, the Lightning Bug/Firefly was very successful and served in countless
capacities as well as several theaters such as Communist China, North Viatoam,
North Korea during the 196@and197Gs. In all, 578 Lightning Bgs/Fireflies were lost
with fiover half shot down and the rest lost in various accidgi@sebel, 2013)The
Ryan Firefly stoy does notend there.The 197@ brought research into highly
maneuverable versions of the Ryaodel 147 as well as versions witictive jamming
gears as well as improved chaff dispens&rsunknavn number of the Ryawere even
delivered tathe Israelis in the early 1930later to see action in the Yom Kipper war in a
reconnaissance rolélhe Israeli Ryans continued tsee actionuntil the mid-1990s
(Goebel, 2013)



In spite of huge gains in UAV development, UAV research and use came to a halt
due to the restructuring of USAF roles and missidihe USAF transferred ownership of
UAVSs, like the Ryan Firebee depicted in Figure 5 aaflle 4 belowfrom the Strategic
Air Command to the Tactical Air Command, where UAVs had to compete with manned

combat systems, and ultimately lost.

Essentially all Ryan Fireflies/Lightning Bugs were grounded and committed to
storage in 1979Schwing, 207). Once again the story doest end thereFive modified
Ryanssuch as the one shown in Figurewsth extended rangeee specifications in
Table 4)were used once again on a one way mission to lay chaff corridors during the
beginning of Operation Ita Freedom (OIF) in 2003, effectively ending the knowe as
Ryan Firefly/Lightning Bu@Firebees in an operational conté®oebel, 2013)

Figure 5. Ryan Firebee UAV BQMB4F (from fiRyan Firebe® 2014)



SUMMARY TABLE OF MODEL 147 DRONES:

147A Initial wariant, minor mod of Firebee with stretched fuselage.
147C 147A update, no-contrail system, 4.6 meter (15 foot) wingspan.
147D Modified 147C to "sniff" S5AM proximity fuze emissions.

147B First high-altitnde variant, 8.2 meter (27 foot) wingspan.
147G 1478 update, fuselage stretch, no-contrail system, new engine.
147H Optimized high-altitnde drone, 9.8 meter (32 foot) wingspan.
147T Improved 147H with more powerful engine.

147E 147B with 147C SAM "sniffer" payload.

147F One-off 1476 mod to test S5A-2 countermeasures.

1477 Fast-track mod of 147B for low-altitude reconnaissance.

147TE ELINT wversion of 147T, used in Korea.

147TF Improved 147TE with external tanks.

147H Expendable decoy derived directly from Firebee.

14THA Chaff dispenser wvariant.

147HC Chaff / leaflet dispenser variant.

147HC(M1) Low-level version of 147HC.

147THE Expendable decoy with secondary reconnaiszsance capability.
147THFP Fast-track low-altitude drone derived from 147A.

147HRE Night reconnaissance modification of 147HP.

147HQ Radio-controlled version of 147HP.

14754 Optimized low-altitumde 147, Firebee wings, stretched fuselage.
1475B 1475 wvariant with mmltiple-altitnde control system.

147SRE Night reconnaissance 1475 with infrared strobe, Doppler radar.
1475C Improved Doppler navigation system, largest number prodoced.
1478C/TV 1475C with TV camera.

1475K Naval 1475C with 4.6 meter (15 foot) wingspan and RATO launch.
1475D 1475C with improved navigational system, external tanks.
1475DL 1475D with LORAN gumnidance backuop.

Table 4. Complete Listing of Ryan 147 Drone Modéisom Goebel, 23, p. 3.7

The last UA/ to be discussed from the 1396ra is the Pioneer drofeee Figure
6). The Pioneer was originally an Israel developed UAV calledi8wmubd and built by
Mazlat. According to unconfirmed accounts,3JMarine Corps (USMC) Generdl. X.
Kelly was in Lebanon investigating a car bombing outside the USMC barracks when the
Israelis showed him video of a Scout with cross hairs locked on his head, after which he
immediately became a believer in UAV technologyUSN competition for a UAVdd
to the selection of the AAI Pioneer, an improved version of the I&a8kout(see
specifications in Table 5)The Pioneer would go on to be used in the Gulf War,
Operation Enduring Freedom (OEF), and Operation Iraqi Freedom (OIF) very
successfullylt would be the basis for many UAVs to co(@oebel, 2013).



Figure 6. RQ-2 Pioneer over Iraffrom AAAI RQ-2 Pioneeg 2014)

MAZLAT / AAT R{-2A PIONEER:

spec metric english

wingspan 5.15 meters 16 feet 11 inches
length 4.26 meters 14 feet

height 1 meter 3 feet 3 inches
payload 45 kilograms 100 pounds

launch weight 190 kilograms 419 pounds
maximmm speed 185 KFH 115 MPH / 100 ET
service ceiling 4,575 meters 15,000 feet

endorance

launch =scheme
recovery scheme
payload
guidance system

> 6 hours

RATO, pneumatic catapult, or runway.
Het or runway landing with hook.

Day / night imager.

Programmable with radio control backup.

Table 5. RQ-2A Pioneer Specificationgrom Goebel, 2013. 4.3
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B. TECHNICAL SPECIFICAT IONS OF MODERN DAY ARMY
UNMANNED AIRCRAFT

OEF and OlFmarkel the first time the world had witnessed the widespread use of
UAVSs. During thefirst decade of theéwentyfirst century,the Department of Defense
(DOD) experienced unparalleled growth in unmanned systems. From 2002 to 2008, the
total number of unmannedreraft increased from 167 to well over 6,0@Boebel, 2013)

While most modern news coverage fafrone® and UAVs is related to the CIA or
USAFflown armed UAVs such as the Predator and Reaper, the focus of this research is
UAVs from the US. Army Unmanne Aircraft Systems (UAS) Program Office.

Prior to OEF and OIF, technology limited the use of UAVs to very specific
missions. As discussed previously, these missions were mainly preprogrammed
autonomous flight to a point and then a returnitbtomeo Theseflights were often
failures because the UAVs couldtrime easily controlled remotely, if at all, and often
crashed or were shot down before delivering reconnaissance data (no data uplink).
Several technological improvements during the 1980s and 1990snted@&remotely
piloted vehiclegechnically feasible and militarily relevant:

1 Improved speed and security of communications channels allowed for real
time video feeds and push from remote pilots.

i Global Positioning System (GPS) and later the Secure GB®eallfor
navigation anywhere in the world

1 Commercially available automated approach and takeoff systems as well
as autopilot addressed disorientation issues associated with pilots landing
via a video feed.

The Army UAS Family of Systemee Figure 7)s composed offour levels:
corps level division leve| brigade level andbattalioribelow level Each of these levels
has a dedicated mission and generally speaking, each leftéroris defined by range

and air time limit
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Corps Level

Corps Level reconnaissance, surveillance, target
acquisition and battle damage assessment,

Division Level
Provide dedicated, i gured UAV support to
the division fires and battlefield surveillance brigades,
brigade teams, bat aviation brigades, and
other Army and joint force units based upon division
commander’s priorities.

R
Brigade Level

Provide Army brigade commanders with tactical level
reconnaissance, surveillance, target acquisition and
battle damage assessment.

Battallion Level and Below

Provides the small unit the organic capability to perform
beyond visual line of sight (BLOS) reconnaissance,
surveillance and target acquisition,

FOCUS OF ARMY UAS

The Army UAS Family of Systems

Hunter
MO-5B A
Endurance ~20 hrs
Max Altitude ~18,000 ft

Gray Eagle
Ma-1C
Endurance ~24 hrs
Max Altitude ~25,000 ft

ao
Shadow®
RQ-TB
Endurance ~3 hrs
- Max Altitude ~18,000 ft

Raven
RO-118
E ~90 mins
Alt ~300 ft

RQ-20A
E~2 hrs
Al ~500 ft

Universal Ground (
Control Station |
(UGCS)

Puma =

-

!
} jj:;‘j_:]“"d One System Remote
- e Video Terminal

(OSRVT) —34|

Figure 7. Army Family of Systemgfrom Spigelmire& Baxter, 2013 p. 56

1. Corps Level

The corps levelassets are primarily used fineconnaissance, surveillance, target
acquisition (RSTA), and battle damage assessment (B2&hough versions have also
been armed and used in comf@pigelmire& Baxter, 2013) The MQ5B Hunter Il is
the single member of theorps levelclass.With twin tail booms and a tripod landing
gear, the Hunter looks very similar to the Pioneer; however, it consisted of twin engines
in series and was approximately 75 marfclarger.An interesting note was that the
Hunters twin engines had a very uncommon architecture in that they were in series; with
one engine on the rear pushing and the other on the front pullwegHunteds original
low rate initial production(LRIP) contract was placed in 1993, but due to multiple
problems with the system it was eventually cancelléte previously purchased assets
were put into service in several operational missions and even saw duty in the spring of
2003 in the US. invasion of lag. Continued reliability problems, insufficient
range/payload, and requirements for more automation, especially during takeoff and

landing, forced a new version of the HunfEnat version was coined the M&B Hunter,
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flying for the first time in 2005The MQ-5B was given a much more capable avionics
suit, more powerful engines, dual weapons pylons on opposing wings, and an electro
optic turret.Also worth noting is that the M@B was the first production version Hunter

to be weaponizedarly versions hatleen prototyped to accept weapons but the HBQ
was designed with a weapons payload in mind.

The MQ-5B Hunter has been extremely successful and even though termination

of the system has been considered multiple times it continues to fly sekidures).

The Hunter (MQ-5B) UAS is used in support of Army Aerial Exploitation Battalion for RSTA and is
the Army’s longest serving Corps/Division level UAS. The Hunter's imagery system allows data
to be processed in a matter of seconds, providing virtual, real-time information of battlefield
conditions/targets. Hunter's enhanced imaging system allows commanders to detect, identify,
and track hostile activity/targets for external weapons systems or maneuvers and battle damage
thereby ing the 's ability to locate and identify friendly forces to

avoid unnecessary loss of life and locate enemy targets.

Hunter System MTOE Configuration

+ Five {5) Air Vehicles -\Fiva (S) Mohile Power Units (Generators)
- Four (4) Quad Sensor Payloads + One (1) 5-Ton POL Truck.
= Three {3) One System Ground Control Stations  * Two (2) 5-Ton Crane Trucks
* Two (2) Ground Data Terminals (Antenna) * One (1) 5-Ton Flathed Truck
+ One (1) Launch Recovery Terminal { Antenna) * Two (2) 5 Ton Trailers
+ One (1) Backup Generator Mounted on HMMWYV + One (1) HWMWY Personnel/Equipment
« One (1) World Wide Power Interface Unit Transport
Mounted on HMMWY + Two (2) HMMWY Cargo Trailers

+ Four (4) One System Remote Video Terminals  * One (1) Mobile Maintenance Facility

Hunter Capabilities
+ Supporting Theater Conflicts 1999 to present  * Versatile Payload Platform: 35 Demos

+ Extended Range /Endurance UAS + Multiple Mission Configurations
WIng | \elgnt | Rango [Airspeed| SeC® Primary | Launch/ | Propulsion | Center Wing « Highly Redundant Mission, P ropulsion « Stellar Overseas Performance
Span Celling Payloads | Recovery | System | Configuration Systems * Target Designation/Attack Capable
62Kts = Integrated with One System GCS * Deployed to both theaters OIF /OEF
345 | 1,950 | >200 | cruise |18,000( 16hours | 275Ibs Run Heawy | Wet Extended + Qutstanding Target Location Accuracy *+ ©-17 & C-5 Transportahle
ft | s | km |110Kts| ft |withEO/IR|770E0/R| N | el | CenterWing
) Dash soms | L60OTt

DISTRIBUTION STAT EMENT A; A ppmoned for pubic rel

istribution s unlimited

Project Manager
UAS Project Office
(SFAE-AV-UAS)
Redstone Arsenal, Alahama 35898

Figure 8. MQ-5B HunterFactSheetfrom Project Managefor Unmanned Aircraft
Systems [PMJAS], n.d-a)

2. Division Level

Division level assets are used fprovide dedicated, missiesonfigured UAV

support to the division fires and battlefield surveillance dutes, brigade combat teams,
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combat aviation brigades, and other Army and joint force units based upon division
commandeis prioritie® (Spigelmire & Baxter 2013) The single division level Army

UAS asset started life in 2005 as theéended range multippose(ERMP) UAS.In 2008

the ERMP started initial operational test and evaluation and was in theater, in Iraqg, within
months. The ERMP was commonly referred to as figky Warriord but the Army
eventually settled on the MQC Gray Eaglésee Figure 9)The Gray Eagle is essentially

a USAF predator with a modified power plant and enlarged wingspan to account for the
heavier engineln order to meet Army fuel requirements, the modified power plant is a
Thierlert engine that runs on -8 This Thierlert engia makes more power, has better
fuel efficiency, and is more reliable than the Predatootary engine. The introduction of

the MQ1C has ignited a turf war between the USAF and the USA over control of the
Predator like assets, but ultimately the Army wascessful in maintaining control of this

air support ass¢Goebel, 2013).

The MQ-1C Gray Eagle Unmanned Aircraft System (UAS) provides comhatant commanders a
much improved real-time lespnnslve capability to conduct long-dwell, wide area reconnaissance,

il target i (RSTA), icati relay, and attack missions (4 HELLFIRE H®
missiles). Gray Eagle addresses an everincreasing demand for greater range, altitude, endurance
and payload flexihility.

The isition strategy has italized upon itive forces, bringing cutting-edge i
at the best cost and value that support the major thusts of the Department of Defense UAS Roadmap,
a host of other studies, and the imperatives of Army modermization and Amy Aviation Trans formation.

This includes a heavy fuel engine, Tatical Common Data Link technology and network connectivity System Features

that reduces information cycle time and enhances overall battlespace awareness through liberal N s

dissemination, teaming with manned platforms, and steps toward integration of UAS into national * Redundant Flight Controls and Avionics

and international airspace.

A 3,600 pound gross take off weight, Fowler flaps which improve take-off and landing performance, + Dual Redundant ATLS

Automatic Take-off and Landing (ATLS) and the flexinility to operate with or without Satellite « System Operational Availability Over 80%

Communications (SATCOM) data links are just some of the charactenstics that make this system N N

a combat multiplier. « Displacement/Emplacement in Less than Two (2) Hours
Ving | vt | Pover | weignt | PV | paoags | Attde |Endurance| MEXMUM PSRRIt S e )
Span Capacity AirSpeed + Common Ground Control Station

. EO/IR, SAR/ g
sort | 28 | TR | o] ST |G oo s | ss0ks WissionTontures
7m) | (8.5m) P9 % 500Ibext | Comms Relay, % « Integrated in the Combat Aviation Brigade within each Division
amd SIGINT

« Immediately Responsive

« Persistent Surveillance

« Target Acquisition, Designation, Attack, and Battle Damage Assessment
¢ Reinforce Brigade Combat Team Capabilities

+ Heavy Fuel Engine (/P8)

+ Manned-Unmanned Teaming

DISTRIBUTION STATEMENT A: Approved for publi: release; distribution is unlimited T
Project Manager @
UAS Project Office oA
(SFAE-AV-UAS) 2
Redstone Arsenal, Alabama 35898

/’/* Comlng to a Theater Near Youl

e
?'C L

Figure 9. MQ-1C Gray Eaglé-actSheetfrom PMUAS, n.d-b)
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3. Brigade Level

Brigadelevel UAS assets are used fiprovide Army brigade commanders with
tactical levelRSTA and BDA (Spigelmie & Baxter, 2013) Currently there is a single
brigadelevel asset, the REB Shadow however upgraded versions of the Shadow and

new completion are in the works.

As shownin Figure 10 the Shadow is obviously a direct successor to the AAI
Pioneer and igssentially just a more refined and modernized ver&webel, 2013)
Except for heat and sand induced engine failures, the Shadow served very well during
OIF and OEFThe next generation Shadow, the M2, supposedly will also feature a heavy
fuel, JP8, egine that should eliminate engine problems while giving the Shadow the

ability to be weaponized should the Army decide to do so.

Figure 10. RQ-7B ShadowFactSheetfrom PM UAS, n.d-c)
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