It is a humbling experience to see a live view of the field from a UAV.

Unlimited Aerial Visions at Webster Field

[ts out in the middle of a corn field,
not far south from the first state capitol
of Maryland; you wouldn‘t even know it
is there until the front gate suddenly ap-
pears to what is obviously, a government
facility. This place is called Webster Field
and it is both the home of VC-6's aerial
operations (the unit itself is headquartered
in Norfolk), the Navy’s primary fleet UAV
operator, and the site of an annual dem-
onstration of the expanding capabilities of
unmanned aerial vehicles or UAV's, UAV

development is one of the primary tools
in Defense Secretary D. Rumsfeld’s
“transformation™ of the Defense Depart-
ment and it is appropriate and timely to
take a closer look at the UAV’s that were
on display there on July 14, 2003,

The use for these computerized and
unmanned flying machines has always
centered on what the military calls ISR,
[ntelligence, Surveillance and Reconnais-
sance. Virtually all UAV’s, including Glo-
bal Hawk and Predator are essentially

When this Global Hawk was deployed in support of operations over Afghanistan it carried
the tail code BB but has now been restyled an ED aircraft albeit still adorned with the

mission markings earned aft of the “cockpit(i.e. satellite dish) area”.
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“sensor dwell” platforms of different en-
durance and ceiling restrictions.

The sensors that the UAV’s carry in-
terestingly do not vary that much, they all
contain EO (electrical Optical), FLIRs,
while GPS typically controls their loca-
tion,

UAV's can be classified by their size.
Generally too there is a relationship be-
tween size and capability and endurance;
that is, the largest UAV's have the most
capability and endurance. As the size of

Hunter is widely used by the Army and is
considered to be a considerable first
generation success. /AFS



UAV’s decreases, their capability also de-
creases both in terms of the transmission
and collection of data and in range or en-
durance. Two areas where UAV’s differ
from each other is in their ability to trans-
mit data to satellites (as opposed to line of
sight transmission) and in their power
source. Not all UAV’s are powered by
conventional engines, a number of the
smaller more tactical battlefield types are
actually powered by batteries. Some can
also be launched by hand and some re-
quire either a runway or a launching rail.
In any case, as UAV’s get*smaller the
tradeoffs between range and payload be-
come more apparent than with the larger
systems like Global Hawk.

Other military uses for UAV’s center
around their use for combat operations
(UCAV—Unmanned Combat Aerial Ve-
hicle)}—sometimes also called UCAS with
the *S” standing for System which means
that there is more of a support tail for the
vehicle. The term UCAS-N denotes the
naval use of the unmanned system. Not
only are some UAV's configured as
UCAV’s but some UAV's can carry sig-
nificant munitions as well. The arming
of Predator with Hellfires is well known,
lesser known armed UAV’s include Hunter
which carries a weapon called the *Vi-
per”.  Hunter’s have flown over 9000
flight hours in support of Iraqi Freedom
although Viper is not believed to have been
used operationally, yet.

Viper is a version of the “*BAT™ which
is essentially a laser guided “glide bomb™
that flies around the battlefield for several
hours waiting for some tank crew to start
their engine upon which Viper’s sensors
pick up the emissions and directs itself to
the source of the heat and thus attacks
that hapless tank or heat emitting vehicle.
These kinds of munitions are sometimes
also referred to as “persistence™ munitions.
Weapons of this kind are also intended to
be used for precise attacks requiring steep
angles of attack in either mountains or
urban environments. Viper requires a
“man in the loop™ to lase the target

Another more predictable development

has been the arrival of a number of

UCAR’ or Unmanned Combat Armed
Rotorcraft.  The Navy’s Firescout, RQ-
8A is the best known of these currently,
but there are a number of other, much
smaller, types that clearly are aimed at a
variety of military applications in addition
to their use (sans armament) in the civil-
ian or police sectors.

Yamaha in particular has an attractive
example that is not much bigger than a
lawnmower and quite stylishly finished—
not unlike one of their motorcycles.
Called the RMAX, Yamaha’s unmanned
helicopter can stay aloft for 2-3 hours and
has a cruise speed of 72 km/hr. It is 143
inches in length, and 48 inches in height.
The engine is a two stroke, water cooled
engine with 246 cc of displacement and
an output of 12ps. The whole beast weighs
but 209 pounds and can carry a 22 pound
payload which consists of a daylight color
camera (680,000 pixels 25 power zoon
lens); an infrared camera, a laser distance
meter and SD card recording system.
The whole payload is stabilized by a 2 axis
gyro stabilization with a 2 axis moving pan
and tilt control. Yamaha advertises the
use of the RMAX for agricultural spray-
ing, plant growth survey and nuclear ra-
diation monitoring.

Another related UAV is Schiebel's
(Austria) Camcopter and is clearly aimed
at the ISR market. It is about the same
size and power plant generally as the
RMAX but can stay aloft for six hours.
Under standard flight conditions the
Camcopter has a mission radius of 10 km
but that can be extended to 100 km. [t
has various links; a C band up and down
data link is provided and like most UAV's,
Camcopter makes extensive use of GPS
for navigation. It weighs half as much as
the RMAX (95 pounds) but can carry a
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Aurora's Golden Eye 50 made its first flight in September of 2003 and is being touted for

55 pound payload. The standard sensor,
however, is apparently limited to a for-
ward looking CCD camera. The princi-
pal tradeoff between the Camcopter and
the RMAX is endurance for capability; the
lesser of the two in endurance, the RMAX,
can however carry much more of a pay-
load.

Boeing displayed the exotic X-50A
CRW at Webster Field. This machine is a
canard rotor/wing (CRW) which offers a
vertical take-off/landing capability com-
bined with the high subsonic cruise speed
of a fixed wing aircraft. Known as the
Dragonfly, X-50 is a DARPA project that
can fly close to 500 knots. Its real con-
tribution however is that it has an ad-
vanced rotor system in that the rotor be-
comes a wing for both rotary and fixed
wing flight. Powered by a conventional
turbofan there are diverter valves that di-
rect the thrust to the rotor blade tips or
towards the aft where a jet nozzle is used
for fixed wing cruise. It is said to have
both a manned and an unmanned poten-
tial.

One of the more interesting unmanned
aerial vehicles is the application of Tiltrotor
technology in the Bell “Eagle Eye™. These
tiltrotor UAV's are called VUAV or verti-
cal take off-and-landing unmanned aerial
vehicles. They will form a central tool in
the Coast Guard’s Deepwater program of
providing ISR capability for a new class

feont’d on page 5)

its ability to operate in narrow and vertical places for chemical, biclogical and nuclear

weapons detection—it is also capable of level flight!
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Pointer (FQM 151A) is one of a new crop of hand launched, battery powered UAV's that may
have more battlefield application than that first thought given the use of Improvised Explo-
sive Devices (IED) in Iraq. Both the Army and the USMC operate Pointers. /AFS
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Dragon Eye is operational with the USMC (933 units) and the Navy is also looking at it; it
is equipped with an autopilot for autonomous flight operation and has a 30-60 minute
endurance with 35 kt airspeed. Like Pointer it is both battery powered and hand (or
bungee cord) launched. Like Pointer it “lands” by crashing into the ground when the
engines simply stop running at 20 feel or so. /AFS

of ocean going cutter. Although the con-
tract to build Eagle Eye has been awarded
(February 2003) none has tlown as of this
writing and none were at Webster Field,
They will become quite common one sus-
pects.

Tt might be helpful to establish the cat-
egories of current UAV's. Currently there
are:

L. High Altitude, High Endurance.
Currently there is only one UAV in this
category: Global Hawk. Used essentially
for strategic and tactical intelligence by
the theater commander where “sensor
dwell" is useful. Global Hawk was present
at Webster only in model form.

2. Mid altitude, 4-8 hour endur-
ance. Dominated within the military by
the Predator, this category also includes
Hunter. and Pioneer. Predator, however,
has an endurance of almost 24 hours un-
like Hunter, Pioneer and Shadow all of
which are about 6-8 hours (and a ceiling
of 15,000—Predator can go 1o 45.000 feet,
Global Hawk to 60,000+ feet). It is this
category that has seen considerable atten-
tion paid to armament with “persistence”™
munitions.

3. Low altitude. less than 4 hour
endurance. Used within the military by
combat formations as small as the pla-
toon, these UAV’s dominated the Webster
Field demonstration and also have con-
sideruble civilian application as well. They
may be increasingly found providing sur-
veillance of site specific targets such as
(nuclear)power plants or water sources.

4. VUAV's include helicopter and
tiltrotor designs and will be used increas-
ingly by the military for surveillance in
maritime applications. Firescout and Eagle
Eye will dominate this cateogry, Firescout
in particular, will be armed.

5. UCAV. Much has been writ-
ten about using unmanned combat air ve-
hicles to attack highly defended targets
and may well form a means of both car-
rier air wing and non aircraft carrier de-
ployment of attack aircraft in the future.
This category of UAV’s also dominates
the use of stealth within the overal family
of UAVs,

6. There is a final category of
UAV’s and that is the so-called micro
UAV's, Advertised as being the size of
one’s hands these small air vehicles might
be useful in some kinds of urban environ-
ments but the technology to allow a small
device to stay in the air noiselessly for
any useful length of time remains a tech-



(UAV cont'd from page 2)
nological hurdle.

The table on page 7 is an attempt to
categarize UAV’s.

An interesting sidebar to these catego-
ries is that the major aerospace compa-
nies are heavily involved in the High Alti-
tude, High Endurance, UCAV and VUAV
areas but a multitude of companies, many
with no prior government contracting
experience and not even aerospace expe-
rience are becoming involved with the low
altitude, under 4 hour endurance category
(#3) and micro UAV's (#6). Worldwide
there is a baffling number of companies
and products of these low altitude UAV’s
with probably increasingly intensive com-
petition in this area.

Although not on display at Webster but
deserving of passing mention are the
Navy’s underwater unmanned vehicles
and the Army’s Future Combat System
both of which will include some form of
robotic and unmanned “highly dangerous™
mission orientation.

Between 2002 and 2005, DOD plans
to spend some $5.24 Billion on UAV’s, of
which $1.845 Billion will be for procure-
ment and $3.396 Billion will be on Re-
search, Development, Test and Evaluation
(RDT&E).  Global Hawk remains the
dominant player in DOD funding and in
what the military calls “concept of opera-
tions” discussions. Interestingly, the Air
Force recently announced (Dec 03) that
Global Hawk would no longer be flown
as a true UAV, instead the Air Force in-
tends now to always have a “man in the
loop” and Global Hawk will become thus
a large RPV!

Mention was made in issue |4 of the
Coast Guard’s interest in Global Hawk and
indeed $224 million will be provided in FY
05 for this mission. Somewhat less than
half of the procurement funds ($884 mil-
lion out of the $1.845 Billion) will go for

have substantial military appeal.

Global Hawk and which sum will provide
the procurement of 14 machines. An ad-
ditional $1.195 Billion will be spent on
RDT&E for Global Hawk.

Clearly the last chapter hasn’t been
written Global Hawk but Predator may be
nearing the end of its development.
Predator will still take up about a third of
the procurement total with some $612.8
million buying at least 79 more Predators.
But Predator’s RDT&E share is only $99
million which indicates that its develop-
ment is coming to an end. The primary
new army procurement UAV remains the
Shadow with $286 million in procurement
funds and $83 million additional for RDT
&E.

Currently none of the UCAV’s is slated
for actual procurement but RDT&E funds
for them are substantial. The Air Force,
and not the Navy, seems to have taken
the lead in research funding for the UCAV
for FY 02-05. In this period, the Air Force

One of the few “real” aircraft at Webster was this Guifstream V still in primer paint flown up

specially for the event. Gulfstream marketed it as a UAV air refueler.
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Boeing's X-50 Dragonfly offers helicopter perfoance combined with jet speed that could
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will spend three times the Navy amount
($686 million vis $229 million) while
DARPA, the agency most responsible for
the development of UAV’s in the military
generally, is reducing its role (as the Air
Force increases theirs) spending only $125
million in FY 02-03 and $50 million in FY
04 and 05. Interestingly, over this same
period, however, the navy’s interest in
fcon’t on page 6}
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Boeing's ScanEagle is launched off a rail
and recovered by a pole. It is aimed at the
maritime market. /AFS



Another of Aurora’s products, this stealth locking UAV has already flown

and is intended to be co-marketed by Raytheon as a UCAV.
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A mockup of the X-45 made an appearance at the Dayton Airshow in 2003.
00-6345/AFS
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One of the few really good reasons to go to huge airshows like MCAS
Miramar's is the presence of aircraft rarely seen elsewhere; this MQ-IA
Predator is armed with two Hellfire missiles. It can be safely assumed
that UAV's will increasingly be armed. 0-0068/AFS

(UAY cont'd from page 3)

underwater unmanned vehicles is going to spend $267 million for FY

02-05. Air Force dominance of test funds does not necessarily, of

course, indicate dominance of procurement but both services are quite

interested in the whole notion of unmanned combat applications.
Without much public notice, the Air Force has. in recent days, made

major changes in the CONOPS or Concept of Operations for its UAV's.
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The Air Force now flies both Global Hawk and Predator with
“pilots in control™. This change essentially makes these UAV's
back intro RPV's and reflects the time sensitive nature of Air
Force UAV/RPV opeerations. Nonetheless, it seems a waste
of funds to have spent all that money for computer control
and then revert to manned control.

There are many other problems with UAV', for example:
How such machines will tell the difference between friend
and foe is just one of their giant limitations but there is no
doubt that certain applications will be well served by these
beasts. Another problem is that it takes a goodly number of
highly trained technical staff to support just one UAV and
most UAV' are not allowed 1o fly in anything other than re-
stricted airspace because a UAV has no idea when some other
aircrafi (or SAM) is nearby. Global Hawk was just recently,
however, granted permission to flv through controlled air-
space but as it flies at 60,000 plus feet it has no real potentil
for disaster. In any case. it 18 mstructive 1o note in this regard
that while UAVY have had much of world’s attention since
the Gulf War in 1991 and again after Kosovo in 1995 and Iragi
Freedom in 2003, RPV', or remotely piloted vehicles which
have a “man in the loop™ have not gone away.  Barely no-
ticed was the fact that the navy deploved a DC-130 1o Iragi
Freedom where it did indeed launch repeated missions with
an RPV (Firebee). It too is a proven, and cheaper, technol-
ogy.

Finally, caution should be the word in discussing all but
the intelligence gathering function of UAV's which has been
proven beyond any reasonable doubt. Further research may
well further validate the use of UAV' in a widely increasing
scope of operations but there is a considerable difference be-
tween establishing a technological capability to do something
and realizing an operational utility and advantage 10 do the
same thing. Mine and land mine detection, chemical. bio-
logical and radioactive detection and classification remain very
promising venues for both aerial and ground robotics. Bul
make no mistake, these are “robots”.  Machines are not go-

ing to take over every aspect of military operations but they
will remain useful adjuncts to “boots on the ground” or Jedi
Knights in the cockpits. As was mentioned above, it is telling
that the Air Force now insists of keeping a man in the loop of
control and decision making for Global Hawk.

Viper is a ‘persistance” munition and is close to being fielded.
/AFS
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The UAV's on this page all illustrate three aspects of UAV design: many are small; some UAV’s are battery powered and others are
conventionally powered; and they are mostly unappealing aesthetically! /all AFS.
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-The RQ 8 Fa’:"escout was much in evidence at Webster Field with fwo examples present. 166416 had a four pod rocket !a::rﬁchor on one
side and Hellfire missiles on the other side: note the FLIR. /AFS
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The Firebee (BQM 34 or AQM 34) was unique at Webster as being an RPV (Remotely Piloted Vehicle). Like the Firescout above its

port and starboard sides carried different air to surface missiles and the names of the services that have used it since its introduction

in 1958. Although it has been overlooked, RPV's like this one did deploy during Iraqi Freedom. /AFS
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This particular Firescout was used for a rather extensive flying display that. like all the other UAV demonstrations at Webster, showed

actual video of the crowd transmitted from the vehicle itself /AFS




Here’s looking at you--courtesy of Yamaha's
RMAX. /AFS

UAV’s 2003 Deployed to Iraq
System Designation ~ Payload Ceiling  Endurance Remarks
Shadow RQ7A 56lbs. 15000ft  6hours (1) Army
(2) Brigade Asset
Predator RQ1A Air Force
MQ1(armed) 450lbs. 45000ft  24hours (1) USMC/Army
Pointer FQM-151A 2lbs.  2000ft.  2hours (2) Battalion use
Pioneer RQ 2B 75Ibs. 15,000 Shours (1) Navy
' (2)RQ8rep
(3) USMC
Hunter RQ5 2501bs. 15,0001t 11 hours Army
DragonEye 1lbs.  1,000ft 2 hours (1) USMC/
(2) Platoon Asset AF
Global Hawk RQ 4 . 2000lbs. 65000ft.  36hours AF
Firescout RQ8 20,0001, 8hours (1) Navy
(2) NOT deployed

(editorial continued from page 1)

Airbus are in the process of introducing new air-
craft (Boeing’s 7E7 and Airbus’ monster A-380) and
regulations requiring a separate cockpit entrance and
un pressurized cargo hold could be a bonanza for
these companies as airlines could be given ten years
or so to comply withor withdraw all aircraft in the
United States that did not meet these security regu-
lations. Lest one think that this proposal would be
unfair to Airbus and make all their current airplanes
“non-compliant” it should be recalled that those fa-
mous bureaucrats of the European Union were re-
sponsible for “leveling the playing field” in the
1980’s when they insisted on noise and air pollution
changes to airliners that effectively eliminated the
first generation of jetliners, mostly of American ori-
gin, (the Douglas DC-8 and Boeing 707/720 and 727).
That action helped provide the both the market and
the incentive for sales of Airbus aircraft. In any
case, our security ought to matter a good deal.

If there is one constant factor in world aviation
development, both in the civilian and the military
markets, it is the ease to which the United States
government and major aerospace companies, give
away our technological advantages and abandon
markets. The collaboration of General Electric witha
certain French company greatly facilitated the de-
velopment of both the Airbus and the Mirage fighter
series but to be certain the French are not dummies
and in any case technology will go where technol-
ogy will go. Still, we could have held our secrets a
bit longer! We are on the verge of exporting stealth
as well through JSF.,

A much larger problem however is how American
companies have willfully abandoned certain market
segments that are eagerly filled by foreign compa-
nies and their workers. These are markets that could
have been filled by domestic companies with do-
mestic workers! Forexample; the United States does

not produce a 50-100 seat jet airliner but
the Brazilians and the Canadians do (and
they have sold hundreds of each in the
United States alone). When Boeing
had the chance to build such a jetliner it
instead choose to continue to produce
the 40 year old DC-9 as the 717 at Long
Beach. No great risk there!

In the short range, twin engined rear
loading tactical transport class the Span-
ish make the Casa 295 and the Italians
make the G-222 but the United States
makes nothing—mostly because it
would seem the natural buyer of such a
machine, the US military, isn’t interested
in twin engined versions of the C-130.
But our Coast Guard is (and the Army
too) and so is buying the Casa 295! In-
stead of bringing back the YC-15 (see else-
where this issue), maybe the Brilliant
Boys of Boeing out to have brought the
YC-14 back onto the marketplace!!

There is the subject of the medium
capability helicopter which the British
bid well with their (and Italy’s) Merlin
but the United States makes nothing ex-
cept, interestingly the Sikorsky S-92.
What is stifling about the Sikorsky S-92
is that it is not very daring technologi-
cally and is basically merely an updated
and slightly enlarged version of the old
H-3. No great risk there! The recent
cancellation of the RAH-66 Comanche
may put the future of Sikorsky in doubt,
but Sikorsky has no one other than their
own timidness to blame.

Bell, on the other hand is anything
but timid! Bell has put most of its eggs
on the Osprey which could pay off big
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for them, but if it is a technological flop,
those folks in Dallas are going to have
to learn to speak Italian and build the
AB-139 (again, for the US Coast Guard).
Bell’s other helicopter offerings are
mostly enhanced versions of the old
1970’ Jetranger. No great risk there!

Another area of market omission by
American companies has been an area
that heretofore the United States domi-
nated--the trainer market. What can be
said about Beech producing a Swiss
design for JPATS (the T-6)?

Risk is one thing and market analysis
another. Even ifthere is no US military
market, there certainly is a world-wide
market that our companies could com-
pete in? Why is this?

There are plenty of out of work engi-
neers and accountants now who could
be gainfully employed building aircraft
in these four categories of aeronautical
design if they could simply find the own-
ers of capital willing to take the risk,
There is something fundamentally wrong
with the American Aerospace Industry
as these are all examples of a lack of mar-
ket interest that is difficult to fathom. Per-
haps the United States Congress should
establish an out of character (for this
capitalist country) Aviation Review
Board that might tell Sikorsky, Bell and
whoever else might be interested, that
there are markets that American capital
and American workers could produce a
much needed product for. Or maybe
they should let the companies involved
go bankrupt.



A surefire sign that the navy is anxious to replace the Orion fleet with its new MMA has been the transfer to the Naval Test Pilot School
of not one but two long time test P-3’s at Pax River. (Top) 148889 (see inset) has a smart new paint scheme reflective of the TPS
while153443 has a more traditional test scheme with TPS titles. /all AFS









