PCT

WORLD INTELLECTUAL PROPERTY ORGANIZATION RPN
International Bureau -

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 7.

(11) International Publication Number:

WO 00/54433

HO04B 7/185, B64D 5/00, B64C 39/02, Al . o
B64D 39/00 (43) International Publication Date: 14 September 2000 (14.09.00)
(21) International Application Number: PCT/US00/05829 | (81) Designated States: CA, JP, European patent (AT, BE, CH, CY,
DE, DK, ES, F, FR, GB, GR, IE, IT, LU, MC, NL, PT,
(22) International Filing Date: 6 March 2000 (06.03.00) SE).
(30) Priority Data: Published
09/264,700 8 March 1999 (08.03.99) uUs With international search report. -

(71) Applicant: LOCKHEED MARTIN CORPORATION [US/US];
Lockheed Martin Tactical Aircraft Systems, One Lockheed
Boulevard, Building 200, Mail Zone 1237, Fort Worth, TX
76108 (US).

(72) Inventor: HENDERSON, J., Kirston; 1709 Ridgmar Boule-
vard, Fort Worth, TX 76116 (US).

(74) Agent: HULSEY, William, N., III; Gray Cary Ware &
Freidenrich, Suite 1440, 100 Congress Avenue, Austin, TX
78701 (US).

(54) Title: METHOD AND APPARATUS FOR POSITIONING A LOW COST, LONG DURATION HIGH ALTITUDE INSTRUMENT
PLATFORM UTILIZING UNMANNED AIRBORNE VEHICLES

(57) Abstract

A system and method of operating a payload from a high altitude platform. The method involves docking a high-altitude vehicle
(10) to a launch vehicle (20). The launch vehicle carries the high-altitude vehicle (10) to an operating altitude where the high-altitude
vehicle (10) is released. The payload onboard is placed into operation at the operating altitude. The high-altitude vehicle is replenished as
necessary while the high-altitude vehicle (10) is in flight from a replenishment vehicle (20) allowing the high—altitude vehicle to remain
in an on-station status. At the completion of the high altitude vehicle flight, the high—altitude vehicle (10) is retrieved from the operating

altitude and returned to the surface.




AL
AM
AT
AU
AZ
BA
BB
BE
BF
BG
BJ

BY
CA
CF
CG
CH
CI
CcM
CN
CU

DE
DK
EE

FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT.

Albania ES Spain LS Lesotho SI Slovenia
Armenia FI Finland LT Lithuania SK Slovakia
Austria FR France LU Luxembourg SN Senegal
Australia GA Gabon LV Latvia Sz Swaziland
Azerbaijan GB United Kingdom MC Monaco D Chad

Bosnia and Herzegovina GE Georgia MD Republic of Moldova TG Togo
Barbados GH Ghana MG Madagascar TJ Tajikistan
Belgium GN Guinea MK The former Yugoslav ™ Turkmenistan
Burkina Faso GR Greece Republic of Macedonia TR Turkey
Bulgaria HU Hungary ML Mali TT Trinidad and Tobago
Benin IE Treland MN Mongolia UA Ukraine
Brazil IL Israel MR Mauritania uG Uganda
Belarus IS Iceland MW Malawi Us United States of America
Canada IT Ttaly MX Mexico UZ Uzbekistan
Central African Republic JP Japan NE Niger VN Viet Nam
Congo KE Kenya NL Netherlands YU Yugoslavia
Switzerland KG Kyrgyzstan NO Norway w Zimbabwe
Cdte d’Tvoire KP Democratic People’s NZ New Zealand

Cameroon Republic of Korea PL Poland

China KR Republic of Korea PT Portugal

Cuba KZ Kazakstan RO Romania

Czech Republic LC Saint Lucia RU Russian Federation

Germany LI Liechtenstein SD Sudan

Denmark LK Sri Lanka SE Sweden

Estonia LR Liberia SG Singapore




10

15

20

25

30

35

WO 00/54433 PCT/US00/05829

METHOD AND APPARATUS FOR POSITIONING A LOW COST,
LONG DURATION HIGH ALTITUDE INSTRUMENT PLATFORM UTILIZING UNMANNED
AIRBORNE VEHICLES

TECHNICAL FIELD

The present invention relates generally to a system and method of positioning a high altitude

instrument platform, and more particularly, to an system and method of positioning a high altitude instrument ~

platform utilizing unmanned airborne vehicles.

BACKGROUND ART

The use of orbiting satellites as high altitude equipment platforms to maintain communications
networks above the earth is costly. This great expense is incurred by the necessity to build these satellites with
extremely long life and in placing the satellites in orbit. These costs are only aggravated by the additional and
unwanted expense of replacing failed equipment. Furthermore, the time required to build and launch a satellite
in orbit can be prohibitive in itself.

The transmissions from the satellites are limited by the available power onboard the satellite and the
generally broad antenna patterns. These limitations produce relatively low power signals when received on the
ground. Consequently, large, high-gain antennas are needed at ground receiving stations in order to provide
adequate signal to noise ratios for wide band signals such as video and the like.

One solution is to employ the use of conventional high-altitude aircraft of various types. This
increases the received signal strength. However, this is also an expensive solution, requiring at least two highly
specialized aircraft with identical communications suites. This duplication is necessary in order to provide
continuity of service while the aircraft are serviced.

Another solution is to operate an unmanned aircraft at high altitudes using solar powered cells
mounted on the top of the aircraft. However, such solar powered aircraft become limited by the size and
weight of the batteries required in order to operate the aircraft and communications equipment during periods
of darkness.

Hence, communication networks often rely on antenna towers located on the ground for most
communication purposes. These ground based towers provide only a limited area of coverage due to the line of
sight requirement of their transmitted signals and the earth’s curvature. Consequently large numbers of such
towers are necessary to provide adequate geographic coverage.

Thus, there is a need for a low cost unmanned high altitude equipment platform.

There is a need for an improved system and method of establishing communication networks utilizing
high altitude, unmanned equipment platforms.

Moreover, there is a need for an improved system and method of positioning high altitude unmanned
equipment platforms which carry high altitude instrument packages which can be used to establish low cost,

reliable continuous communication networks.
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DISCLOSURE OF INVENTION

The present invention provides a system and method for positioning a low cost, long duration, high
altitude instrument platform utilizing airborne vehicles. Specifically the present invention provides a system
and method of positioning a high altitude instrument platform utilizing unmanned airborne vehicles.

More specifically, the present invention provides a system and method of operating a payload from a
high altitude platform. The method involves docking a high-altitude vehicle to a launch vehicle. The launch
vehicle carries the high-altitude vehicle to an operating altitude where the high-altitude vehicle is released. The
payload onboard is placed into operation at an operating altitude. The high altitude vehicle is replenished as
necessary from a replenishment or support vehicle while the high-altitude vehicle remains in an on-station
status. At the completion of the high altitude vehicle flight, the high-altitude vehicle is retrieved from the
operating altitude and returned to the surface.

The present invention also provides a low-cost, high-altitude, unmanned aircraft capable of sustained
operation at high altitudes for long periods of time. This aircraft can carry communication relay and switching
equipment to a high altitude and maintain that equipment in operation on a continuous basis. This allows a
continuous and wide area of ground coverage for communications networks.

In one embodiment of the present invention, the unmanned aircraft can be mounted to the underside of
a support aircraft. The support aircraft ferries the unmanned aircraft to a desired operating altitude.

This design allows the unmanned aircraft to be optimized for long duration high altitude flight in that
the unmanned aircraft need not be burdened with the weight of landing gear and powerful engines necessary for
taking off and climbing to an operating altitude. Rather, a support aircraft can release the unmanned aircraft
during flight at or near the desired altitude for independent operation of the unmanned aircraft. Further, the
support aircraft can dock with the unmanned aircraft during high-altitude flight for the periodic refueling and
replenishing the unmanned aircraft without interrupting the operation of the payload. The unmanned, high-
altitude aircraft can be repeatedly refueled during operation at high altitude by support aircraft to allow
extended flights. Therefore uninterrupted use of high-altitude payloads such as communication equipment
carried by the unmanned aircraft can be provided.

Only when ground based maintenance is required need the support aircraft dock with the unmanned
aircraft for the purpose of returning the unmanned aircraft to the ground.

The present invention provides an important technical advantage by positioning communications relay
equipment at high altitudes for wide area ground coverage at less cost than other methods such as satellites or
manned aircraft.

The present invention provides an important technical advantage in providing a practical and
affordable means to position and retrieve high-altitude based communications platforms.

The present invention provides an important technical advantage in providing rapidly deployable high
altitude communications platforms in the event of failures of existing networks or the need for new networks.

The present invention provides yet another important technical advantage in that the invention
provides a practical system to place and hold communications relay equipment at sufficient altitudes to allow

desired ground coverage with adequate signal to noise ratios for reception without elaborate high-gain antennas
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and receivers. These elaborate high-gain antenna are typically necessary in cases where satellite are deployed

as communication relay equipment platforms at far greater distances than the present invention.

BRIEF DESCRIPTION OF DRAWINGS

For a more complete understanding of the present invention and the advantages thereof, reference is
now made to the following description taken in conjunction with the accompanying drawings in which like
reference numerals indicate like features and wherein: ’ -

FIGURE 1 shows a side view of a support aircraft on the ground with an unmanned aircraft docked to
a docking apparatus located on the underside of the support aircraft;

FIGURE 2 is a side view depicting a support aircraft during flight with an unmanned aircraft docked
to a docking apparatus located on the underside of the support aircraft;

FIGURE 3 is a side view depicting a support aircraft during flight with an unmanned aircraft in
independent flight below the support aircraft;

FIGURE 4 depicts a sideview of an unmanned aircraft docked to a docking apparatus located on the
underside of the support aircraft wherein a cavity of the docking apparatus is illustrated as accepting the upper
exterior surfaces of the unmanned aircraft; and

FIGURE 5 illustrates an unmanned aircraft in independent flight operating above a metropolitan area

to which the unmanned aircraft relays communication signals.

BEST MODE FOR CARRYING OUT THE INVENTION

Preferred embodiments of the present invention are illustrated in the FIGURES, like numerals being
used to refer to like and corresponding parts of the various drawings.

The present invention provides a low-cost, Jong-endurance, high-altitude unmanned aircraft to
maintain various types of payloads such as communication equipment and the like at high operating altitudes
over points on the ground on a continuous basis. This allows the communication equipment to provide for
uninterrupted services of communications networks.

More specifically, the present invention provides a system and method for operating a payload from a
high altitude platform. The method involves docking a high-aititude vehicle to a launch vehicle. The launch
vehicle carries the high-altitude vehicle to an operating altitude where the high-altitude vehicle is released. The
payload onboard is placed into operation at the operating altitude. The high altitude vehicle is replenished as
necessary while the high-altitude vehicle is in flight from a replenishment vehicle allowing the high-altitude
vehicle to remain in an on-station status. At the completion of the high altitude vehicle flight, the high-altitude
vehicle is retrieved from the operating altitude and returned to the surface.

In operation, one embodiment of the present invention is shown in FIGURE 1 as an unmanned high-
altitude aircraft 10 mounted securely to a larger support aircraft 20 by a special docking apparatus 30. FIGURE
1 depicts support aircraft 20 on the ground 40 with unmanned high-aititude aircraft 10 docked to docking

apparatus 30. The support aircraft 20 may be either a manned or unmanned aircraft.
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The support aircraft 20 takes off from the ground 40 with the unmanned high-altitude aircraft 10 held
in place by the special docking apparatus 30 located on the underside of the support aircraft 20.

Referring to FIGURE 2 which illustrates a side view of support aircraft 20 during flight with
unmanned high-altitude aircraft 10 docked to docking apparatus 30 located on the underside of the support
aircraft. The support aircraft 20 climbs to the desired operating altitude of the unmanned high-altitude aircraft
10 with the unmanned high-altitude aircraft 10 held securely to the support aircraft 20.

Propulsion power for the takeoff and subsequent flight of the combined aircraft is supplied by the
engines of support aircraft 20. The control surfaces 14 of the unmanned high-altitude aircraft 10 are positioned
to produce near zero lift for the unmanned aircraft 10 during docked flight with the support aircraft 20. This
minimizes forces on the lifting surfaces of the unmanned high-altitude aircraft 10 and in turn the stresses placed
upon the structure of the unmanned high-altitude aircraft 10 allowing the load bearing requirements of the
unmanned high-altitude aircraft 10 to be minimized. Appropriate control signals are supplied from computers
located in the support aircraft 20 to direct the control surfaces 14 on the docked unmanned high-altitude aircraft
10.

Once at or near the operating altitude, which may be defined by the payload of the unmanned high-
altitude aircraft 10, the unmanned high-altitude aircraft 10 can be released for independent flight as shown in
FIGURE 3. FIGURE 3 depicts a side view of a support aircraft 20 during flight with an unmanned high-altitude
aircraft 10 in independent flight below the support aircraft 20. To affect this release the docking apparatus 30 of
the support aircraft 20 moves the unmanned high-altitude aircraft 10 downward and away from the docking
hard points (not shown) of the support aircraft 20. The engine of the unmanned high-altitude aircraft 10 is then
started and the unmanned high-altitude aircraft 10 is released from the support aircraft 20 to fly under its own
power and control.

Based upon unmanned high-altitude aircraft 10 position and attitude sensors mounted in the support
aircraft 20, control computers direct the control system of the unmanned high-altitude aircraft 10 to pull away
from the underside of the support aircraft 20 in such a manner as to avoid collision with the support aircraft 20.
Upon reaching a safe distance from the support aircraft 20, the control computers aboard the support aircraft 20
release control of the unmanned high-altitude aircraft 10 for independent flight by ground based controllers and
on-board control systems of the unmanned high-altitude aircraft 10.

The unmanned high-altitude aircraft 10 will climb slowly from the release or refueling altitude under
its own power to the desired operating altitude above any adverse weather effects.

The engine of the unmanned high-altitude aircraft 10, is sized to produce sufficient power for a slow
climb of the unmanned high-altitude aircraft 10 from the release and refueling altitudes to the desired operating
attitude. The engine or engines are specifically designed and optimized for operation only at high altitudes to
enable long endurance between refueling. Additionally, the engine should be operable to climb above any
adverse weather effects and maintain the desired operating altitude. Maximum speed of the unmanned high-
altitude aircraft 10 must be only that necessary to maintain the unmanned aircraft in the desired location above
the ground in the presence of high-altitude winds.

The engine may also be required to produce electrical power to operate payload equipment.
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Periodically, it becomes necessary to refuel or replenish the unmanned high-altitude aircraft 10. The
unmanned high-altitude aircraft 10 will travel to a refueling altitude to meet support aircraft 20.
Communications payloads may continue to perform their functions during such altitude changes and refueling
operations as they are located on the underside 16 of the unmanned high-altitude aircraft 10.

The support aircraft 20 approaches the unmanned high-altitude aircraft 10 from behind and at an
altitude slightly above the unmanned aircraft as illustrated in FIGURE 3 to minimize stress and turbulence
across the unmanned high-altitude aircraft 10. When the support aircraft 20 reaches a point above the -
unmanned high-altitude aircraft 10 such that the docking apparatus 30 of support aircraft 20 is directly above
docking surfaces 12 of unmanned high-altitude aircraft 10, control computers aboard support aircraft 20 take
control of unmanned high-altitude aircraft 10. The urimanned high-altitude aircraft 10 is directed to fly into a
position directly under the support aircraft docking apparatus 30 within range of docking apparatus 30 so that
the support aircraft 20 can capture the unmanned high-altitude aircraft 10.

Upon capture of the unmanned high-altitude aircraft 10 by the docking apparatus 30, the engine of the
unmanned high-altitude aircraft 10 is throttled to produce near zero thrust. The control surfaces 14 of the
unmanned high-altitude aircraft 10 are controlled by the control computers aboard the support aircraft 20 to
minimize aerodynamic lift of the unmanned high-altitude aircraft 10 lifting surfaces. This matches the attitude
of the unmanned high-altitude aircraft 10 with that of the support aircraft 20.

If the purpose of the docking operation is to re-supply the unmanned high-altitude aircraft 10 with
fuel, engine oil and the like, such fuel and oil transfers are accomplished through the docking apparatus 30
aboard support aircraft 20 while unmanned high-altitude aircraft 10 is docked with the support aircraft 20 as
illustrated by FIGURE 2. Upon completion of such transfers, unmanned high-altitude aircraft 10 is again
released for independent flight in the previously described manner.

If the purpose of the docking operation is to recapture unmanned high-altitude aircraft 10 for return to
the ground, the engine of the unmanned high-altitude aircraft 10 is shut down as opposed to being throttled.
Then the support aircraft 20 with the unmanned high-altitude aircraft 10 docked, as illustrated by the drawing
in FIGURE 2, returns to and lands on the ground 40. When parked with a suitable ground handling apparatus
(not shown) for the unmanned high-altitude aircraft 10 directly below the unmanned high-altitude aircraft 10,
the docking apparatus 30 aboard the support aircraft 20 lowers the unmanned high-altitude aircraft 10 to the
ground handling apparatus (not shown) and disconnects from the unmanned high-altitude aircraft 10.

The docking apparatus 30 provides a system for a system for releasably docking the aircraft or
vehicles together while aerodynamically integrating the high altitude antenna vehicle 10 into the underside of
the support aircraft 20. The docking apparatus 30 has lower and side surfaces. The lower and side surfaces have
downwardly and laterally inwardly facing exterior surfaces defining a cavity opening onto the bottom and
forward portions of the support aircraft 20. The cavity is dimensioned to receive the unmanned high-altitude
aircraft 10, with substantially the entire upper surface 18 of the high altitude antenna vehicle enclosed by the

exterior surface portions of the cavity as shown in FIGURE 4.
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The docking apparatus 30 further contains hardpoints to support and absorb stress experienced by the
unmanned high-altitude aircraft 10 during the launch, climb to operating altitude and landing. This stress is
bormne by the support vehicle 20.

FIGURE 5 illustrates one embodiment of the present invention where an unmanned high-altitude
aircraft 10 in independent flight operating on station above a metropolitan area to which the unmanned high-
altitude aircraft 10 relays communication signals. This is accomplished by transmitting an electromagnetic
signal 52 from a central communications tower 50. The electromagnetic signal 52 is received onboard the -
unmanned high-altitude aircraft 10. The unmanned high-altitude aircraft 10 in turn retransmits the
electromagnetic signal 52 to a cone or footprint defined by the geometry of the antennas onboard the unmanned
high-altitude aircraft 10. This cone or footprint is commonly known to those skilled in the art of transmitting
electromagnetic signals.

Thus the present invention provides practical means to place and hold communications relay
equipment at sufficient altitudes to allow desired ground coverage with adequate signal to noise ratios for
reception without elaborate high-gain antennas and receivers as is typically necessary in cases in which satellite
deployment of such communication relay equipment at far greater distances is used.

The upper surface 18 of unmanned high-altitude aircraft 10 is equipped with attachment points and
mounting hard points. These points enable unmanned high-altitude aircraft 10 to be raised into a docked
position against hardpoints on the underside of a support aircraft 20.

In the docked position, the unmanned high-altitude aircraft 10 can be ferried to a high altitude by
support aircraft 20. This high altitude is defined by the operating requirements of the payload onboard the
unmanned high-altitude aircraft 10. One embodiment of the present invention may utilize an operating altitude
of 30,000 to 50,000 feet. This range allows the unmanned aircraft to maintain balance the signal strength of the
retransmitted electromagnetic signals 52 and avoid atmospheric disturbances. However, the operating altitude
should not be limited to this range. Lower or higher altitudes may be desired depending upon the purpose of
the payload on board.

Once released from support aircraft 20 for independent flight, the unmanned high-altitude aircraft 10
is periodically re-captured in flight by a support aircraft 20 for in-flight refueling. This interval again may vary
based on operational needs of the unmanned aircraft. However, this periodicity may vary from daily refuelings
to preferred larger intervals such as weekly, monthly or quarterly refuelings.

The present invention provides a high altitude platform which in one embodiment may be an aircraft
10 as shown in FIGURE 1. This unmanned high-altitude aircraft 10 may be docked to a docking apparatus 30
located on the underside of the support aircraft 20.

The support aircraft 20 will serves as a launch vehicle to ferry and replenish the unmanned high-
altitude aircraft 10 from the ground to an operating altitude.

The support vehicle 20 or launch vehicle is operable to form a continuous load-bearing structure for
carrying loads and the releasably docked unmanned high-altitude aircraft 10. Allowing the unmanned high-
altitude aircraft 10 to have a low strength structural system designed to sustain high altitude flight only.
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Additionally, the unmanned high-altitude aircraft 10 may further contain a parachute system operable
to be deployed when an unrecoverable failure has occurred onboard the unmanned high-altitude aircraft 10.
This type of failure during independent operation of the unmanned high-altitude aircraft 10 would prevent
controlled flight.

In another embodiment of the present invention, the payload of the high altitude can contain a visual
imaging device to record visual images of surface conditions which in turn are transmitted to a ground
receiving station. - -

The present invention provides an unmanned, high-altitude, long-duration flight airplane capable of
being transported from the ground to a high altitude while docked to special docking apparatus on the underside
of a larger, support airplane. The unmanned, high-altitude, long-duration flight airplane is released for
independent flight and used for such purposes as carrying payloads consisting of communications receivers,
transmitters and antennas to and maintaining these payload at high altitudes for long periods of time. The
design of the unmanned airplane is optimized for low-speed, long-duration flight with periodic, but infrequent,
in-flight refueling.

The support aircraft 20 can be equipped with position and attitude sensors and on-board control
computers and communications. This equipment enables the support aircraft 20 to precisely determine the
position and attitude of and control the flight of unmanned high-altitude aircraft 10 upon in-flight separation
from the support aircraft 20. The support aircraft can control the approach to the support aircraft 20 for in-flight
capture and docking with the support aircraft 20 in order to assure correct and safe positioning of the unmanned
high-altitude aircraft 10 with respect to the support aircraft 20.

The present invention also provides the user with a low-cost, high-altitude, unmanned aircraft capable
of sustained operation at high altitudes for long periods of time. This aircraft may carry communication relay
and switching equipment to a high altitude and maintain that equipment in operation on a continuous basis for
the purpose of providing a wide area of ground coverage for communications networks.

In one embodiment of the present invention, the unmanned high-altitude aircraft 10 can be mounted to
the underside of a support aircraft 20 that carries the unmanned aircraft to a desired operating altitude. This
allows the unmanned high-altitude aircraft 10 to be optimized for long duration high altitude flight in that the
unmanned aircraft need not be burdened with the weight or cost of landing gear and powerful engines
necessary for the take off and climb to an operating altitude. Rather, a support aircraft can release the
unmanned aircraft during flight at the desired altitude for independent operation of the unmanned aircraft.
Further, the support aircraft can dock with the unmanned aircraft during high-altitude flight for the purposes of
refueling and replenishing the unmanned aircraft without interruption of communications activities. The
unmanned, high-altitude aircraft can be repeatedly refueled during operation at high altitude by support aircraft
to allow extended periods of interrupted use of the communication equipment carried as payload by the
unmanned aircraft.

Only when maintenance is required need the support aircraft dock with the unmanned aircraft for the

purpose of returning the unmanned aircraft to the ground.
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The present invention provides an important technical advantage in positioning communications relay
equipment at high altitudes for wide area ground coverage at less cost than other methods such as satellites or
manned aircraft.

The present invention provides an important technical advantage in providing a practical and
affordable means to retrieve high-altitude based communications relay equipment and return it to ground bases
for repair.

The present invention provides an important technical advantage in providing rapidly deployable a
replacement equipment to high altitude stations in the event of failures of existing networks.

The present invention provides yet another important technical advantage in that the invention
provides practical means to place and hold communications relay equipment at sufficient altitudes to allow
desired ground coverage with adequate signal to noise ratios for reception without elaborate high-gain antennas
and receivers as is typically necessary in cases in which satellite deployment of such communication relay
equipment at far greater distances is used.

Although the present invention has been described in detail, it should be understood that various
changes, substitutions and alterations can be made thereto without departing from the spirit and scope of the

invention as described by the appended claims.
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WE CLAIM:
1. A high altitude platform comprising:

a first stage wherein the first stage is a launch vehicle wherein the launch vehicle is an aircraft
comprising:

a docking system for releasably docking the vehicles together, wherein the docking system has lower
and side surfaces, wherein the lower and side surfaces have downwardly and laterally inwardly facing exterior
surfaces defining a cavity opening onto bottom and forward portions of the aircraft, and wherein the cavity is -~
dimensioned to receive the high altitude vehicle, with substantially the entire upper surface of the high altitude
antenna vehicle enclosed by the exterior surface portions of the cavity and integrated into the launch vehicle
prior to takeoff, and for releasing the vehicles from each other during flight to allow each vehicle to continue
independently on a separate flight path; and

é second stage comprises an unmanned high altitude vehicle carrying a high altitude payload, and
wherein the high altitude vehicle is optimized for long-duration, high-altitude operation.

2. The high altitude platform of Claim 1, wherein the launch vehicle further comprises a
continuous load-bearing structure for carrying loads and the releasably docked high altitude vehicle.

3. The high altitude platform of Claim 1, wherein the high altitude vehicle has a low strength
structural system and a high altitude engine both designed to sustain high altitude flight only.

4. The high altitude platform of Claim 2, in which the docking system comprises hardpoints to
support and absorb stress experienced by the high altitude vehicle during launch, climb to operating altitude

and landing.

5. The high altitude platform of Claim 4 wherein the high altitude vehicle, further comprising a
parachute system to deploy when an unrecoverable failure has occurred onboard the high altitude platform

during operation of the high altitude vehicle along its separate flight path.

6. The high altitude vehicle of Claim 5, wherein the payload comprises communication
equipment further comprising:

at least one receiver which receives electromagnetic signals; and

at least one transmitter which is coupled to at least one antenna to relay the electromagnetic signals to

a geographic footprint associated with the antenna.

7. The high altitude vehicle of Claim 5, wherein the payload further comprises a plurality of
sensor to monitor weather conditions wherein a processor located on board the high altitude vehicle will
determine a location of an adverse weather condition and direct the high altitude vehicles to alter the flight path

of the high altitude vehicle to avoid the adverse weather condition.
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8. The high altitude vehicle of Claim 5, wherein the payload further comprises:
at least one visual imaging device to record visual images of surface conditions; and

at least one transmitter coupled to at least one antenna to relay the visual images to a receiving station.

9. A high altitude platform comprising:

a high-altitude vehicle capable of long-duration flight which is transported from a surface locationto -~
an operating altitude while docked to a launch vehicle;

a docking system on a bottom surface of the launch vehicle; and

a payload located onboard the high-altitude vehicle comprising receivers, transmitters and antennas.

10. The high altitude platform of Claim 9, where in the high-altitude vehicle further comprises an
engine optimized for long-duration, low-speed flight.

11. The high altitude platform of Claim 10, further comprising:
a control system which employs sensors to detect atmospheric disturbance and alter the flight path of
the high altitude vehicle to avoid these atmospheric disturbances.

12. The high altitude platform of Claim 11, wherein the flight path of the high altitude vehicle
comprises a vertical proﬁle and a horizontal profile, and where in the vertical profile comprises of an altitude

greeter than 30,000 feet and the horizontal profile comprises a predetermined horizontal path.

13. The high altitude platform of Claim 12, further comprising a parachute system to deploy
when an unrecoverable failure has occurred onboard the high altitude platform which prevents maintained

flight.

14. A method for operating a payload from a high altitude platform comprising:

docking a high-altitude vehicle to a launch vehicle;

carrying the high-altitude vehicle to an operating altitude with the launch vehicle;

releasing the high-altitude vehicle at the operating altitude;

operating the payload onboard the high-altitude vehicle at the operating altitude while the high-altitude
vehicle remains in an on-station status;

replenishing the high-altitude vehicle as necessary while the high-altitude vehicle is in flight, and
wherein the high-altitude vehicle is replenished from a replenishment vehicle while the high-altitude vehicle
remains in an on-station status; and

retrieving the high-altitude vehicle from an operating altitude.

15. The method of Claim 14, wherein the high altitude vehicle is an unmanned aircraft.
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16. The method of Claim 15, wherein the step of replenishing the high-altitude vehicle further
comprises the steps of:

approaching the high-altitude vehicle with a replenishment vehicle at an operating altitude of the high-
altitude vehicle;

docking the replenishment vehicle to the high-altitude vehicle, wherein the replenishment vehicle
controls the docking of the high-altitude vehicle to the replenishment vehicle;

replacing consumables onboard the high-altitude vehicle wherein consumables comprising fuel and
lubricants; and

releasing the high-altitude vehicle at the operating altitude to allow each vehicle to continue
independently on a separate flight path.

17. The method of Claim 16, wherein the step of operating the payload onboard the high-altitude
vehicle further comprises:

receiving electromagnetic signals with at least one receiver located onboard the high-altitude vehicle.

18. The method of Claim 17, wherein the on station status comprises maintaining a flight path
with a vertical profile and a horizontal profile, and where in the vertical profile comprises of an altitude greater

than 30,000 feet and the horizontal profile comprises a predetermined flight path.

19. The method of Claim 18, further comprising the steps of:
sensing atmospheric disturbance; and
altering the flight path of the high-altitude vehicle to avoid the atmospheric disturbance while

maintaining the payload in an operational status.

20. The method of Claim 19, further comprising the steps of:
transmitting a control signal from a ground control station which directs the high altitude vehicle;
receiving the control signal onboard the high altitude vehicle; and

altering the flight path of the high-altitude vehicle based on directions contained in the control signal.

21. The method of Claim 20, further comprising the steps of:
deploying a parachute from the high-altitude vehicle when an unrecoverable failure occurs onboard

the high-altitude vehicle.

22. A method of relaying electromagnetic signals comprising:
transmitting the electromagnetic signals from a first transmitter;

receiving the electromagnetic signals onboard a high-altitude vehicle; and
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retransmitting the electromagnetic signals from a transmitter and antenna located onboard the high-

altitude vehicle to an antenna footprint associated with the flight path of the high-altitude vehicle.

23. The method of Claim 22, further comprising:

determining a targeted location for the electromagnetic signal from a location address contained in the
electromagnetic signal;

establishing a network connection with the high-altitude vehicle and at least one secondary high- -
altitude vehicle; and

routing the electromagnetic signal to the secondary high-altitude vehicle wherein an antenna footprint

associated with a flight path of the secondary high-altitude vehicle contains the targeted location.

24. A system for relaying electromagnetic signals comprising:

a first transmitter which transmits the electromagnetic signals;

a receiver onboard a high-altitude vehicle to receive the electromagnetic signals; and

a second transmitter coupled to an antenna for retransmitting the electromagnetic signals from the
transmitter and antenna located onboard the high-altitude vehicle to an antenna footprint determined by the

flight path of the high-altitude vehicle.

25. The system of Claim 24, further comprising:

a location address determining a targeted location for the electromagnetic signal in the electromagnetic
signal,

a network connection between the high-altitude vehicle and at least one secondary high-altitude
vehicle; and

routing the electromagnetic signal received to onboard the high-altitude vehicle to the secondary high-
altitude vehicle via a network connection established between a plurality of high-altitude vehicles wherein a
transmission footprint associated with a flight path of the secondary high-altitude vehicle contains the targeted
location defined by the location address.
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