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INTELLIGENT BALLISTIC PARACHUTE
SYSTEM THAT PERFORMS
PRE-ACTIVATION AND/OR

POST-ACTIVATION ACTIONS

Matter enclosed in heavy brackets | ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

This application 1s a continuation-in-part of U.S. patent

application Ser. No. 12/352,683, entitled “Intelligent Ballis-
tic Parachute System with Fuel Discharge”, which was filed

on Jan. 13, 2009.

FIELD OF THE INVENTION

This invention relates to whole aircraft parachute systems.

BACKGROUND OF THE INVENTION

The safety of the occupants of an aircrait 1s of the utmost
importance. Thus, aircrait manufacturers are constantly add-
ing satety improvements to their aircrait. One of the recent
aircraft safety improvements added to aircrait 1s a whole-
aircraft ballistic parachute system. A whole-aircraft ballistic
parachute 1s disclosed 1n U.S. Pat. No. 4,863,119, which 1s
hereby 1incorporated by reference. According to Ballistic
Recovery Systems, Inc., over 200 lives have been saved by
whole-aircraft ballistic parachute systems. One embodiment
of a prior art aircraft with a whole-aircrait ballistic parachute
system 1s shown 1n FIG. 1. The aircraft 100 includes a fragile
parachute cover 105. When the whole-aircraft parachute 1s
deployed, a rocket fires through the cover 105 and extracts
the whole-aircraft parachute from an opening under the
cover. The rocket then tensions the parachute harness straps.
Next, the whole-aircrait parachute partially inflates. The

parachute 1s 1initially reefed by a reefing device, as shown in
FIG. 3 of U.S. Pat. No. 4,863,119. Then, as shown 1n FIG.

4 and FIG. 5 of U.S. Pat. No. 4,863,119, the reefing device
slides down the parachute suspension lines and allows the
parachute canopy to fully open. After the whole-parachute
inflates, the aircraft 1s lowered to the earth.

FI1G. 2 shows a prior art whole-aircraft parachute harness.
The forward straps 110 and the rear straps 115, both of which
are made of a light but strong flexible material, such as
KEVLAR™, couple the aircraft fuselage to a whole-aircratt
parachute canopy (not shown) via the straps 120.

While the above whole-aircraft ballistic parachute system
has saved many lives, the safety of aircrait occupants can
still be further increased.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a view of a prior art aircrait with a whole-aircraft
ballistic parachute system, which has not been deployed.

FI1G. 2 1s a view of a prior art aircrait with a whole-aircraft
ballistic parachute system, which has been deployed.

FIG. 3 1s a view of one embodiment of the invention, an
increased-safety aircrait, with an upper wing skin removed.

FIG. 4 1s a view of the wing of FIG. 3.

FIG. 5 15 a view of the wing of FIG. 4 with the forward
spar and a rib removed.
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FIG. 6 1s a detailed view of the wing of FIG. 5.
FIG. 7 1s a view of a pass-through assembly of FIG. 6.

FIG. 8 1s another view of the pass-through assembly of
FIG. 6, showing a cross section cut out.

FIG. 9 1s a cross-section view of the pass-through assem-
bly of FIG. 8.

FIG. 10 1s a view of a pass-through and three o-rings.

FIG. 11 1s a detailed view of a lower wing skin and a
rotated panel.

FIG. 12 1s a flowchart of a method performed by an
increased-safety aircratt.

FIG. 13 15 a diagram of a system for increasing the safety
ol aircralt occupants.

FIG. 14 1s a flowchart of a method performed by the
system of FIG. 13.

FIG. 15 1s a flowchart of another method performed by the
system of FIG. 13.

FIG. 16 1s a flowchart of yet another method performed by
the system of FIG. 13.

FIG. 17 1s a view of a reefed whole-aircraft parachute.

FIG. 18 1s a detailed view of the reefed whole-aircraift
parachute of FIG. 17.

FIG. 19 1s another detailed view of the reefed whole-
aircrait parachute of FIG. 17.

DETAILED DESCRIPTION OF TH.
INVENTION

(L]

FIG. 3 presents an increased-safety aircrait 200. The
aircraft 200 includes a fragile whole-aircraft parachute cover
205 and a wing 225. A portion of the upper wing skin of the
wing 225 has been removed so as to show various aspects of
the wing 225. FIG. 4 presents a more detailed view of the
wing ol FIG. 3.

As can be seen in FIG. 4, the wing includes a number of
ribs 230-234, a rear spar 235, a forward spar 236, and a
lower wing skin 237. The inboard rib 230, the outboard rib
234, the rear spar 233, the forward spar 236, the lower wing
skin 237, and the upper wing skin (not shown) form a fuel
tank that stores aircrait fuel. The aircraft fuel may be 100LL
aircrait fuel, jet fuel, diesel fuel, or any other aircrait fuel,
such as ethanol or a high-octane automotive fuel used by
some aircraft.

The intermediate ribs 231-233 contain passageways that
allow a significant flow rate of aircrait fuel from outer fuel
bays to the inner fuel bay, which 1s formed by the mnner rib
230, the first mtermediate rib 231, the rear spar 235, the
torward spar 236, the lower wing skin 237, and the upper
wing skin (not shown).

Conventional ribs contain small passageways that enable
low tlow rates of fuel from outer fuel bays to inner fuel bays.
These conventional passageways enable the fueling of an
aircraft by supplying fuel to an outer fuel bay. The fuel then
slowly fills the inner fuel bay by passing through rib
passageways. However, the nb passageways of FIG. 4 are
significantly larger than conventional rib passageways. The
passageways are sized to enable the vast majority or all of
the fuel contained 1n the outer fuel bays to enter the inner
tuel bay within a specified time. This time can be 3, 6, 7, 8,
9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24,
25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40
or greater seconds. The exact amount of time should be less
than the amount of time between when the whole-aircraft
parachute 1s activated, 1.e., commanded to deploy, and when,
under worst-case conditions, the aircraft contacts the earth.
Thus, the intermediate rib passageways should allow for the
aircraft fuel 1n the outer fuel bays to enter the inner fuel bay
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in less than the time between parachute activation and the
time that the aircraft contacts the earth or an object con-
nected to the earth.

The above-discussed specified time could be approxi-
mated to be:

Time=parachute deployment time+({minimum para-
chute deployment altitude above ground-alti-
tude loss during parachute deployment)/maxi-
mum parachute descent rate)

Thus, 11 the parachute deployment time 1s 8 seconds, the
mimmum allowed parachute deployment altitude above
ground (as specified in the aircrait’s handbook) 1s 1000 feet,
the altitude loss during parachute deployment 1s 920 feet,
and the maximum parachute descent rate 1s 27 feet per
second at a specified altitude, then the time could be equal
to about (8 seconds+(1000 feet-920 feet)/27 feet per sec-
ond) 11 seconds.

FI1G. 5 presents the wing of FIG. 4 with the forward spar
236 and the first intermediate r1b 231 removed so as to show
various aspects of the wing 225. FIG. 6 presents a detailed
view of a portion of the wing of FIG. 5. As can be seen in
FIG. 6, a panel 238 1s coupled to the lower wing skin 237.

The panel 238 shown 1n FIG. 6 contains a triangular base
with rounded corners. The shape of the base could be a
square, a rectangle, a parallelogram, a trapezoid, an octagon,
or any other shape. The panel 238 shown m FIG. 6 also
includes a member that 1s perpendicular to the base. How-
ever, the panel need not include the member shown 1n FIG.
6. The panel 238 could be formed from carbon fiber,
fiberglass, sheet metal, and/or other structural materials.

In some embodiments of the invention, such as 1s shown
in FI1G. 6, the coupling between the lower wing skin 237 and
the panel 238 1s made with a breakable joint. One example
ol a breakable joint 1s a joint made from micro, 1.e., epoxy
that 1s mixed with micro-balloons. Micro-balloons are hol-
low bubbles that are typically microscopic 1n size. Micro-
balloons can be obtamned from www.aerocraftparts.com
under the part number C-135. Another example of a breakable
joint 1s a small surface area joint made with epoxy mixed
with a structural resin filler, such as flocked cotton fiber.
Flocked cotton fiber can be obtained from www.aerocratit-
parts.com under the part number 525. Still another breakable
joint 1s a jomnt made with epoxy, micro-balloons, and a
structural resin filler. In addition to or in lieu of the above
discussed breakable joints, a thin low strength fiberglass
cloth that 1s impregnated with epoxy could be used to couple
the lower wing skin 237 and the panel 238. This cloth could
bond the upper surfaces of the lower wing skin 237 and the
panel 238. A similar low strength cloth could also bond the
lower surfaces of the lower wing skin 237 and the panel 238

As shown 1n FIG. 6, the panel 238 1s coupled to a cable
239. The cable 239 could be a V16" 7x7 stainless steel cable,
such as the cable available from www.aircraftspruce.com
under the part number 05-03500. As also shown 1n FIG. 6,
a portion of a loop formed in the cable passes through a hole
in the panel 238. The cable loop 1s secured by a sleeve 240,
such as the nicopress sleeve available from www.aircraits-
pruce.com under the part number 18-1-C.

As shown 1n FIG. 6, the cable 239 1s also coupled to a
pass-through that forms a part of a pass-through assembly
241. A more detailed view of the pass-through assembly 241
1s shown 1 FIG. 7. As shown 1n FIG. 7, the pass-through
assembly 241 includes a tube 242 and a pass-through 243.
The tube could be a 34" aluminum tube having an internal
diameter of 0.245", which 1s available from www.aircrafts-
pruce.com under the part number 03-35700.
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FIG. 8 presents another view of the pass-through assem-
bly 241 that shows a cross section cutout plane A-A. FIG. 9
shows a cross section view of cutout plane A-A. FIG. 9
shows three o-rings 244-246 located between the tube 242
and the pass-through 243. O-rings 244-246 could be fuel
resistant o-rings, which are available from www.aircraits-
pruce.com under the part number MS29513-006. In addition
to the three o-rings 244-246, a small amount of a fuel
resistant adhesive could be placed between the pass-through
243 and the tube 242. This adhesive could prevent pass-
through 243 movement with respect to the tube 242 unless
a moderate force were applied to the pass-through 243. In
addition, the adhesive could provide a redundant seal for the
aircraft fuel.

The axial distance between the inner o-ring 244 and the
outer o-ring 246 limits the eflective axial travel of the
pass-through 243 with respect to the tube 242. Any travel in
excess of the distance between the inner o-ring 244 and the
outer o-ring 246 could allow aircrait fuel to escape the fuel
tank and enter into the fuselage of the aircratt.

As shown 1 FIG. 9, each end of the pass-through 243,
which may be made of stainless steel, includes a cavity.
These cavities could be 1.047" deep and have a diameter of
0.078". Such cavities enable a rotary swaging tool to com-
press the pass-through cavities so that they firmly hold 16"
stainless steel cables. FIG. 10 presents another view of the
pass-through 243 and the three o-rings 244-246.

As shown 1n FIG. 6, one end of the pass-through 243 1s
secured to cable 239. The other end of the pass-through 243
could be coupled to either a forward parachute strap or a rear
parachute strap. This coupling could be via a single cable
(not shown) or via one or more of the following: cables,
tasteners, push-pull tubes, bell-cranks, pulleys, and/or inter-
mediate straps. Regardless of the components utilized, the
coupling isures that when the forward parachute strap or
the rear parachute strap 1s tensioned, the cable 239 is also
tensioned. When suflicient tension 1s applied to cable 239,
then the joint between the panel 238 and the lower wing skin
237 will be broken and then the panel 238 will move, 1.e.,
translate and/or rotate, with respect to the lower wing skin
237. This movement will create a discharge passageway
260, as shown 1n FIG. 11, between the base of the panel 238
and the lower wing skin 237. The creation of the discharge
passageway 260 enables the aircrait fuel to rapidly discharge
through the discharge passageway 260. The discharge pas-
sageway 260 1s sized to enable the vast majority or all the
tuel contained 1n the fuel tank to discharge within a specified
time. This time can be 35, 6, 7, 8, 9, 10, 11, 12, 13, 14, 13,
16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31,
32, 33, 34, 35, 36, 37/, 38, 39, 40 or greater seconds. The
exact amount of time should be less than the amount of time
between when the whole-aircraft parachute 1s activated and
when, under worst-case conditions, the aircraft contacts the
carth.

Referring again to FIG. 6, the tube 242 of the pass-
through assembly 241 1s coupled to the inner rib 230 at the
inner diameter of the boss 250. This coupling, which could
be an epoxy coupling, should not allow aircraft fuel to pass
between the mner diameter of the boss 250 and the outer
diameter of the tube 242 of the pass-through assembly 241.
As shown 1n FIG. 6, the inner rib 230 1ncludes two stiffeners
251 and 252 that vertically support the pass-through assem-
bly 241. In addition, horizontal stiffeners (not shown) could
be utilized to support the pass-through assembly 241 hori-
zontally.

FIGS. 6-10 disclose one embodiment of a pass-through
assembly. Many other embodiments of pass-through assem-
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blies can be utilized. All that 1s required of the pass-through
assembly 1s (1) that, before parachute activation, the pass-
through assembly does not enable aircrait fuel to exit the
fuel tank via the pass-through assembly and (2) that the
pass-through assembly enable suflicient force be applied to
panel 238 to create an aircraft fuel discharge passageway.
One method performed by the enhanced-safety aircraft
described above 1s the method shown in FIG. 12. First, as
shown 1n block 300, the aircraft receives a parachute acti-
vation request. This request could result directly from an
aircraft occupant pulling a parachute deployment handle.
Alternatively, the request could result from a computer
receiving a parachute deployment request from an aircraft
occupant, performing an analysis, and then 1ssuing a second
parachute deployment request, which i1s received by the

whole-aircraft ballistic parachute system. Then, as shown in
block 305, a rocket 1s fired. Next, as shown 1n block 310, a

whole-aircraft parachute 1s extracted. For example, the para-
chute could be extracted from a cavity under a fragile
parachute cover. Then, as shown 1n block 315, a strap, such
as a forward parachute strap or a rear parachute strap is
tensioned. As a result of the strap tension, as shown 1n block
320, the pass-through 243 1s tensioned. As a result of the
pass-through 243 being tensioned, as shown 1n block 325,
cable 239 1s also tensioned. The tension in cable 239, as
shown 1n block 330, causes the joint between the panel 238
and the lower wing skin 237 to break. Then, as shown 1n
block 335, the panel 238 moves, 1.e., translates and/or
rotates, with respect to the lower wing skin 237. As a result
of the panel’s movement, as shown in block 340, a fuel
discharge passageway 260 1s created in the lower wing skin
237. Then, as shown 1n block 3435, aircraft fuel discharges
through the fuel discharge passageway 260. Finally, as
shown 1n block 350, the aircraft descends and contacts the
carth or an object connected to the earth, such as a tree.

One result of the above aircraft fuel discharge is that the
weight of the aircraft 1s decreased. The weight reduction
decreases the descent rate of the aircraft as the whole aircratt
parachute lowers the aircratt.

The terminal velocity of a mass being lowered by a
parachute 1s proportional to the square root of the mass.
Thus, 1t a plane, such as a four passenger turbo-charged-
piston engine plane, having an empty weight of 22235 pounds
that 1s carrying a single 200 pound occupant and 92 gallons
of fuel (weighing 664 pounds) discharges 1ts fuel, then the
descent rate of the aircrait could decrease by [1-((2225+
200)/(22254200+552))°] 10%. Similarly, if a plane, such
as four passenger jet engine plane, having an empty weight
of 3700 pounds that 1s carrying a single 200 pound occupant
and 288 gallons of jet fuel (weighing 1960 pounds) dis-
charges 1ts fuel, then the descent rate of the aircrait could
decrease by [1-((3700+200)/(3700+200+1960))°>] 18%.
These reductions 1n descent rate could significantly reduce
injuries to aircrait occupants and could significantly reduce
damage to the aircrait when the aircrait contacts the earth or
an object connected to the earth.

In addition to reducing the descent rate of the aircraft,
another significant advantage of the above systems and
methods 1s that the aircratt fuel, which 1s flammable and
dangerous, 1s separated from the aircrait and, more 1mpor-
tantly, the aircraft occupants. By discharging the aircraft fuel
when the aircraft 1s still airborne, the opportunity for an
aircraft tuel discharge, such as because of a wing puncture
during impact with the earth or an object connected to the
carth, 1s eliminated. This risk elimination greatly increases
the safety of the aircraft.
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The above-described system could be very simply inte-
grated 1nto an aircrait. The weight penalty for such a system
can be less than one pound per aircrait fuel tank. Thus, if an
aircrait has a fuel tank 1n 1ts left and right wings, then the
total increase 1n weight could be less than two pounds.

While the above-described system includes only a single
panel 1n the mner fuel bay of each wing, other embodiments
could include a panel 1n one or more outer fuel bays. Such
a system could be heavier than the above-described system.
However, such a system could more rapidly discharge
aircraft fuel. Still other embodiments could include a panel
on the upper wing skin 1n the mner fuel bay (and/or outer
tuel bays). This upper panel, when moved with respect to the
upper wing skin, could create an air intake passageway that
could provide a vent for air to enter the fuel bay when
aircrait fuel 1s discharging. Such a vent could increase the
discharge rate of fuel through a fuel discharge passageway
in a lower wing skin.

The above-discussed panels could be coupled to a single
pass-through wvia cables to minimize the weight of the
system. Alternatively, multiple pass-throughs could be uti-
lized.

The methods and systems described above could also be
utilized to discharge other liquids from an aircraft. For
example, the methods and systems could be utilized to
discharge anti-icing liquids, such as glycol, which may be
stored 1n wings or in the fuselage of an aircratt.

Aaircrait occupant safety could be still further increased by
interfacing a whole aircrait ballistic parachute, with or
without a fuel/anti-icing fluid discharge system, to a com-
puter system. One such system 1s shown i FIG. 13.

Referring to FIG. 13, the computer system 400 includes a
processor 405 that 1s coupled to memory 410, a program
storage device 415, and a display 420. The processor 405
could be an x86 struction set compatible processor, an
ARM instruction set compatible processor, or any other
processor. Memory 410 could be conventional memory such
as DRAM or SRAM. Program storage device 415 could be
any non-volatile memory, such as FLASH memory, or a hard
disk drive. Display 420 could be an LCD display, a CRT, or
any conventional display.

As shown 1 FIG. 13, processor 4035 1s coupled to a
number of aircraft devices 425-475. Typically, the processor
could be connected to these aircraft devices 425-475 by
communication interfaces (not shown). Such communica-
tion interfaces could include discrete electrical signal inter-
faces, serial interfaces, such as RS-232 interfaces, USB™
interfaces, FIREWIRE™ interfaces, Ethernet interfaces, I°C
interfaces, or parallel interfaces. These communication
interfaces are well known by those of skill in the art.

As shown 1n FIG. 13, the processor 405 1s coupled to the
retractable landing gear 425 of the aircrait. Thus, the pro-
cessor could receive, typically through one or more discrete
signals, data that indicates whether the retractable landing
gear 425 of the aircrait 1s extended or refracted. In addition,
the processor 405 could output data, such as a discrete
signal, that causes the retractable landing gear to extend or
retract.

As also shown 1 FIG. 13, the processor 405 1s coupled to
the aircrait transponder 430. Such a coupling could typically
be via an RS-232 interface. The processor 405 could receive
data that indicates the transponder code, which 1s known as
the squawk code, being transmitted by the transponder. In
addition, the processor could receive data that indicates
whether the transponder 430 1s actively transmitting
responses to received radio-frequency interrogations, or
whether the transponder 1s off or 1s 1n a standby mode. The
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processor 405 could also command the transponder 430 to
change its transponder code to a specified code, such as the
7’700 general emergency code. In addition, the processor 4035

could command the transponder 430 to enter a specified
mode such as Mode A, Mode C, or Mode S.

Again as shown 1 FIG. 13, the processor 405 1s coupled
to an emergency locator transmitter 4335, which 1s also
known by those of skill in the art as an ELT. This coupling
could be via a discrete signal interface. Thus, the processor
405 could receive data that indicates whether the emergency
locator transmuitter 435 1s transmitting a signal, such as a 406
MHz distress/locator signal. In addition, the processor 405
could command the emergency locator transmitter 4335 to
transmit a signal, such as a 406 MHz distress/locator signal,
i the emergency locator transmitter 435 1s not already
transmitting a signal.

As shown 1 FIG. 13, the processor 405 1s coupled to a
communication radio 440. This coupling could typically be
via a RS-232 interface and an audio interface. Thus, the
processor 4035 could receive data that indicates the frequency
that the communication radio 400 1s set to receive and/or
transmit. In addition, the processor 4035 could command the
communication radio to set the receive frequency and/or
transmit frequency to a specified frequency, such as the
121.5 MHz emergency frequency. Further, the processor
could command the communication radio 440 to transmit a
particular message on a frequency, such as the 121.5 MHz
frequency. Such a message could include the aircrait type,
the aircraft N number, the aircratft colors, the aircraft latitude
and longitude coordinates, the aircraft altitude, the fact that
a whole-aircraft parachute has been deployed, the cellular
phone number of the pilot, and/or the emergency contact
phone number of the pilot. In addition, the message could
indicate the possible cause of the emergency, such as an
aircraft/aircrait collision or an excessive acceleration as can
be experienced 1n thunderstorms.

Again, as shown in FIG. 13, the processor 1s coupled to
the autopilot 445. This coupling could typically be via an
RS-232 interface. Thus, the processor 405 could determine
the operational status of the autopilot. For example, the
processor 405 could determine if the autopilot 445 1s func-
tioming properly, 1s engaged, and/or 1s operating 1n a par-
ticular mode, such as climb, descend, maintain altitude,
maintain speed during climb, GPS track, etc. In addition, the
processor 405 could command the autopilot 445 to change
its operational status. Thus, the processor 405 could com-
mand the autopilot 445 to engage. Similarly, the processor
405 could command the autopilot to climb, maintain alti-
tude, turn and/or level wings.

As shown 1n FIG. 13, the processor 403 1s also coupled to
an attitude-heading-reference-system (“AHRS”) 450. This
coupling 1s typically via an RS-232 interface. Thus, the
processor could receive data that indicates the attitude of the
aircraft (roll, pitch, heading) as well as the rate of change of
attitude with respect to time (roll rate, pitch rate, heading
rate). The AHRS 450 could also provide the processor 405
with X, Y, and Z acceleration levels. By analyzing the data
received from the AHRS 450, the processor 405 could
determine 1f an aircraft/aircraft collision has occurred. For
example, 11 a high frequency acceleration 1s detected from a
FFT analysis of the X, Y, and/or Z accelerations, followed by
a rapid change 1n aircraft attitude, then 1t 1s likely that an
aircraft/aircrait collision has occurred.

Again, as shown 1n FIG. 13, the processor 405 1s coupled
to an aircrait’s airspeed sensor 455 and a vertical speed
sensor 460. Thus, the processor 405 can receive data that
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indicates the aircrait’s speed through the air and whether the
aircraft 1s climbing or descending.

As shown 1n FI1G. 13, the processor 405 1s also coupled to
a GPS 465. This coupling could typically be via an RS-232
interface. Thus, the processor 405 can receive data that
indicates the latitude and longitude coordinates, as well as

the altitude of the aircraft. In addition, as the GPS 4635 may
include a terrain database, the processor 405 may also
receive data that indicates whether a collision with the earth
or an object connected to the earth, such as a tower, 1s
eminent.

As shown 1n FIG. 13, the processor 405 may also be
coupled to another terrain database 470. The terrain database
470 could provide the processor 405 with detailed ground
clevation for various latitude and longitude coordinates.
With the use of the terrain database 470 and data from the
GPS 465, the processor 405 could determine the aircrait’s
current altitude above ground as well as the aircrait’s future
altitude above the ground i1f the aircraft continues on it
present track.

As shown 1n FI1G. 13, the processor 405 1s also coupled to
an aircrait tratlic system 475. This coupling could typically
be via an RS-232 mterface. Thus, the processor 405 could
receive data that indicates the relative distance and relative
altitude of other nearby aircraft. This data could be utilized,
in conjunction with data received from the AHRS 450, to
determine i an aircraft/aircrait collision has occurred.

As shown 1n FIG. 13, the processor 403 1s coupled to a
whole-aircraft ballistic parachute system 500. This coupling
could be via a discrete signal interface, by an RS-232
interface, by an I°C interface, or by any other electrical
interface. In an eflort to reduce the complexity and cost of
the ballistic parachute system 500, the discrete signal inter-
face may be optimal.

The ballistic parachute system 3500 shown in FIG. 13
includes a whole-aircrait ballistic parachute 3510, a fuel
discharge system 520, an activation interface 530, and an
intelligence override interface 540. The ballistic parachute
510 1s of suilicient size and strength to lower an entire
aircrait to the earth. The fuel discharge system could create
a fuel discharge passageway, as discussed above, when a
parachute strap tensions. The ballistic parachute system’s
activation interface 530 could be a conventional pull-handle
that activates the deployment of the ballistic parachute 510.
In addition, the activation interface 530 could generate data
that 1s sent to the processor 4035 so that the processor can
perform an analysis, as discussed below, to determine if any
actions need to be performed before and/or after the acti-
vation of the deployment of the ballistic parachute 510. The
ballistic parachute system’s intelligence override interface
540 immediately activates the deployment of the ballistic
parachute 510 regardless of whether the processor 403
determines that one or more actions need to be performed
before the activation of the deployment of the ballistic
parachute 310. Alternatively or in addition to, the intelli-
gence override mterface 540 could disable reefing control, as
discussed below, so that the whole-aircraft ballistic para-
chute 510 could rapidly open. This intelligence override
interface 540 could be a second pull of the above-discussed
pull-handle, a separate pull-handle, or a button placed near
the above-discussed pull-handle.

The ballistic parachute system 300 could also include a
reefing control system 550. The reefing control system 5350
could control the reefing of ballistic parachute 510 based
upon commands recerved from processor 4035. For example,
the reefing control system 3550 could control the position of
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a reefing device with respect to a parachute canopy based
upon one or more commands received from processor 403.

Referring to FIG. 17, a whole-aircrait ballistic parachute
900 that includes a canopy 905, a plurality of suspension
lines 910, and a parachute harness 915 1s shown. In addition,
the ballistic parachute 900 of FIG. 17 includes a plurality of
reefing control lines 925. The first end of each reefing
control line 1s coupled to a reefing control mechanism (not
shown) 1n aircraft 200. A simple reefing control mechanism
could 1include a linear actuator, such as a push-pull solenoid,
that 1s coupled to a latch. Depending upon the position of the
linear actuator, the latch either restrains or releases the first
end of the plurality of reefing control lines 925. Thus, upon
receiving a command from processor 403, the reefing con-
trol system 3550 can either restrain or release the first end of
the plurality of reefing control lines 925.

A more complex reefing control mechanism could include
a spool that 1s wound with the plurality of reefing control
lines 925. The spool could be coupled to a rotary actuator
that, upon receiving a command from processor 405, could
extend or even could retract the plurality of reefing control
lines 925. Using such reefing control mechanism, the pro-
cessor 403 could command the reefing control mechanism to

either extend or even retract the plurality of reefing control
lines 925 a specified distance.

As shown 1n FIG. 18 and FIG. 19, the plurality of reefing
control lines 925 pass through a plurality of rings 930 and
940. The second end of the plurality of reefing control lines
925 1s coupled to reefing device 920 via ring 935. Reefing
device 920 could be any of the reefing devices described 1n
U.S. Pat. No. 4,863,119, which 1s incorporated by reference.
Thus, when the plurality of reefing control lines 925 are
restrained, the reefing device 920 1s kept 1n close proximity
to parachute canopy 905. As a result, the parachute 900 1s
kept from fully opening. If the reefing control lines 925 are
allowed to extend, then the parachute 900 can open more
tully. Stmilarly, 11 the reefing control lines 923 are released,
then the parachute 900 can fully open.

In light of the above, the processor 405 can 1ssue one or
more commands to ballistic parachute system 500 that
controls the reefing of ballistic parachute 510.

In some ballistic parachute systems, the coupling between
the ballistic parachute system 500 and the processor 405
provides the processor 405 with data that indicates that the
ballistic parachute 510 has been deployed. This coupling
could be via a discrete signal interface. For example, the
ballistic parachute system 500 could contain a very thin wire
that breaks when the ballistic parachute 510 1s deployed.
This wire could be coupled to electrical ground by a pull-
down resistor. By applying a voltage to that wire and
measuring the return voltage, the processor could determine
if the ballistic parachute 510 has been deployed.

In other ballistic parachute systems, the coupling also
provides the processor 405 with data that indicates that an
activation request has been received from the activation
interface 530. In such ballistic parachute systems, the cou-
pling could typically also communicate an activation com-
mand from the processor 405 that could activate the deploy-
ment of the ballistic parachute 510.

One method of operating the system shown 1n FIG. 13 1s
presented in FIG. 14. First, as shown i block 600, the
processor 405 could recerve a parachute activation request
from the ballistic parachute system’s activation interface
530. Then, the processor 405 could determine 1f an action
needs to be performed before the activation of the ballistic
parachute 510.
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One such determination could be to determine 1f the
altitude of the aircraft above the ground needs to be
increased for a safe deployment of the ballistic parachute
510. To perform such a determination, the processor 405
could receive longitude and latitude coordinates as well as
aircraft altitude from the GPS 465. Then, the processor 405
could query terrain database 470 with the longitude and
latitude coordinates to determine the ground elevation at
those coordinates. Then, processor 405 could calculate the
aircraft’s altitude above the ground. If this calculated alti-
tude 1s less than the mimmum safe parachute deployment
altitude, then the altitude of the aircraft needs to be increased
for a sate deployment of the ballistic parachute 510.

Another determination could be to determine if the air-
speed ol the aircrait needs to be decreased for a sale
deployment of the ballistic parachute 510. To perform such
a determination, the processor 405 could receive airspeed
data from airspeed sensor 455. Then, the processor 405
could then compare the recerved airspeed with the maximum
sale parachute deployment airspeed. If the recerved airspeed
1s greater than the maximum safe parachute deployment
airspeed, then the airspeed of the aircraft needs to be
decreased for a safe deployment of the ballistic parachute
510.

Another determination could be to determine if the reefing
of the parachute needs to be controlled. For example, 1f the
aircrait speed 1s 1n excess of a predetermined speed, which
may be less than the maximum safe parachute deployment
airspeed, and suilicient altitude above the terrain exists, then
the reefing of the parachute may need to be controlled.

Another determination could be to determine 11 the head-
ing of the aircraft will result in an 1mpact into terrain 1f the
ballistic parachute 510 1s deployed. To perform such a
determination, the processor 4035 could receive track data
from the GPS 465 and/or could receive heading data from
the AHRS 450. Then, using the previously discussed latitude
and longitude data together with the previously discussed
aircraft altitude data, the processor 405 could query the
terrain database 470 to determine 11 the aircraft will impact
terrain during a parachute deployment. If an impact to
terrain 1s determined to be likely, then the heading of the
aircrait needs to be changed for a safe deployment of the
ballistic parachute 510.

Yet another determination could be to determine 1f the
attitude of the aircraft 1s proper for a deployment of the
ballistic parachute 510. To perform such a determination, the
processor 405 could receive attitude data (pitch, roll, head-
ing), and possibly rate of change of attitude, from the AHRS
450. If the received data indicates that the attitude 1is
incorrect, for example, if the aircraft 1s inverted, then the
aircraft attitude needs to be corrected for a safe deployment
of the ballistic parachute 510.

Still other determinations could be combinations of the
above determinations. For example, 1t may be allowable to
deploy the ballistic parachute 510 when the aircrait is
inverted, but only 1f the aircrait’s altitude above ground 1is
equal to or greater than twice the minimum safe parachute
deployment altitude. Thus, combinations of the above may
be determined by the processor 405.

Referring again to FIG. 14, 11 the processor 405 at block
610 determines that no action needs to be performed before
activation of the ballistic parachute 510, then, as shown 1n
block 620, the processor 4035 issues a command to the
ballistic parachute system 300 to activate deployment of the
ballistic parachute 510.

The above-discussed action-determinations can be pre-
calculated by the processor 405 before the activation request
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1s received by the processor 405. Thus, the delay required to
check 1f an action needs to be performed can be less than
100” of a second. Thus, the ballistic parachute deployment
could not be delayed by an amount that could impact the
safety of the aircraft occupants.

Referring again to FIG. 14, if the processor 4035 at block
610 determines that an above-discussed action, 1.e., a pre-
activation action, 1s needed to be performed before activa-
tion of the ballistic parachute 510, then as shown in block
630, the processor 4035 iitiates such pre-activation action.

For example, 1f the aircraft altitude needs to be increased,
then the processor 405 could attempt to increase the air-
craft’s altitude above the ground. Specifically, 1f the auto-
pilot 445 1s not engaged, then the processor 405 could
engage the autopilot 445 and instruct the autopilot 445 to
initiate a steep climb to rapidly increase the altitude of the
aircraft. If the processor 4035 has the ability to control the
aircraft engine, then the processor 405 could also instruct the
engine to provide full power for a maximum rate climb.

Similarly, 11 the airspeed of the aircrait exceeds the
maximum parachute deployment airspeed, then the proces-
sor 405 could instruct the autopilot 445 to initiate a steep
climb to rapidly decrease the airspeed of the aircraft. Fur-
ther, the processor 405 could instruct the autopilot to cross
control the aircrait ailerons and rudder to rapidly decrease
the aircraft’s airspeed. For example, the autopilot may be
instructed to apply left rudder and right aileron, or right
rudder and left aileron. In addition, the processor 405 may
1ssue a command to lower the aircrait’s landing gear 425 1n
order to decrease the airspeed of the aircraft. Again, 11 the
processor 405 has the ability to control the aircrait engine,
then the processor 405 could instruct the engine to reduce
engine power.

In addition, 1f the airspeed of the aircraft exceeds the
above-discussed predetermined airspeed, which may be less
than the maximum parachute deployment airspeed, then the
processor 405 may command the ballistic parachute system
510 to restrain the reefing control lines 925. On the other
hand, 1f the airspeed of the aircrait does not exceed the
above-discussed predetermined airspeed, then the processor
405 could command the ballistic parachute system 510 to
release or to extend the reefing control lines 925.

Likewise, if the aircraft may impact terrain, such as rising,
terrain, during parachute deployment unless the aircraift
track 1s modified, then the processor 405 could nstruct the
autopilot 445 to turn and possibly to climb.

Further, 11 the aircrait’s attitude 1s found to be 1mproper
for a parachute deployment, then the processor 405 could
instruct the autopilot to fly a straight and level attitude.

As shown 1n FIG. 14, the processor 403 could continue to
determine 1f pre-activation actions need to be performed and
if such actions are determined to be needed, then the
processor 405 could istruct that such pre-activation actions
be performed. When no pre-activation actions need to be
performed, then, as shown 1n block 620, the processor 405
could activate deployment of the ballistic parachute 510.

As shown 1n FIG. 14 1n block 640, after activation of the
ballistic parachute 510, processor 405 could perform one or
more post-activation actions. One such post-activation
action could be to lower the aircraft’s landing gear 425.
Specifically, processor 425 could 1ssue a command, such as
setting a discrete voltage level, that lowers the aircrait’s
landing gear 425. By lowering the aircrait’s landing gear
425, the chance of ijury to aircraft occupants and the
damage to the aircrait could be minimized.

Another post activation action performed by the processor
405 could be to determine 11 the airspeed of the aircraft 1s

10

15

20

25

30

35

40

45

50

55

60

65

12

less than the above-discussed predetermined airspeed. 1T the
airspeed of the aircrait 1s determined to be less than the
predetermined airspeed, then the processor 405 could com-
mand the ballistic parachute system 500 to release the
plurality of reefing control lines 925. Alternatively, the
processor 405 could command the ballistic parachute system
500 to extend the plurality of reefing control lines 925 by a
first amount when the processor determines that the airspeed
of the aircrait 1s less than a first predetermined airspeed.
Then, the processor 405 could command the ballistic para-
chute system 500 to extend the plurality of reefing control
lines 9235 by a second amount when the processor deter-
mines that the airspeed of the aircrait 1s less than a second
predetermined airspeed. Similarly, the processor 4035 could
command the ballistic parachute system 500 to extend the
plurality of reefing control lines 925 by a third amount when
the processor 405 determines that the airspeed of the aircraft
1s less than a thuird predetermined airspeed. Then, the pro-
cessor 405 could command the ballistic parachute system
500 to release reefing control lines 925 when the processor
determines that the airspeed of the aircraft 1s less than a
fourth predetermined airspeed.

By controlling the release of or the extended distances of
the plurality of reefing control lines 925 based upon the
airspeed of the aircraft, the processor 405 can control the
opening of the ballistic parachute 510 based upon the
airspeed of the aircraft. Thus, 1f the airspeed of the aircraft
1s very high, then the ballistic parachute 510 could be
opened very slowly. Such a very slow opening could greatly
increase the maximum deployment airspeed. On the other
hand, 11 the airspeed of the aircraft was moderate, then the
ballistic parachute 510 could be opened faster. Similarly, 1T
the speed of the aircralt was very slow, then the ballistic
parachute 510 could be opened at maximum speed. Such a
maximum speed opening could significantly reduce the
aircrait’s altitude loss during parachute deployment. While
the airspeed of the aircraft 1s likely to be the primary factor
in determining the opening speed of the parachute, the
altitude of the aircrait could also be a factor. For example,
if the altitude above the ground was less than the minimum
parachute sate deployment altitude, then the parachute could
be opened at maximum speed even 1f the aircraft speed was
moderate or high.

Another post activation action performed by the processor
405 could be to set the transponder mode to Mode A, Mode
C or Mode S and set the transponder code that 1s transmaitted
by the transponder 430 to 7700, the general emergency
transponder code. By setting the transponder mode and the
transmitter transponder code to 7700 as soon as possible, the
opportunity for receipt of the transponder code by air traflic
control 1s enhanced. For example, if the aircraft descends,
alter parachute deployment, between two mountains, then
the receipt of the transponder code transmitted by transpon-
der 430 by air traflic control may be diflicult.

Yet another post-activation action performed by the pro-
cessor 405 could be to activate the emergency locator
transmitter 435. Again, by activating the emergency locator
transmitter 435 as soon as possible, the opportunity for
receipt of the signals transmitted by the emergency locator
transmitter 435 1s enhanced.

Still another post-activation action performed by the
processor 405 could be to set the transmit frequency of the
communication radio 440 to 121.5 MHz, the emergency
frequency. The processor 405 could also repeatedly transmit
a message at a predetermined time interval that includes the
aircraft type, the aircrait N number, the aircrait colors, the
aircraft latitude and longitude coordinates, the aircraft alti-




US RE47,474 E

13

tude, the fact that a whole-aircralt parachute has been
deployed, the cellular phone number of the pilot, and/or the
emergency contact phone number of the pilot. In addition,
the message could indicate the possible cause of the emer-
gency, such as an aircraft/aircraft collision, 1f known. The
possible cause of the emergency could be determined by
data recerved from the AHRS 450 and/or the aircraft traflic
system 475, as well as from an XM aircraft weather receiver
(indicating the presence of thunderstorms), and the aircraft
airspeed sensor 455 (indicating over-speeding the aircrait).

Another post-activation action could be to display on the
display 420 instructions for the aircraft occupants. For
example, the instructions could instruct the aircrait occu-
pants to perform or verily the performance of the above-
discussed post-activation actions. The instructions could
also display a post-activation checklist. This list could
istruct the aircrait occupants to perform additional actions,
such as to tighten seat and shoulder belts, to secure any loose
items 1n the aircrait, to partially open aircrait doors, to lower
the aircrait flaps, to turn ofl the aircrait engine, to turn off the
tuel to the engine, to retrieve survival gear, such as life-
preservers or a survival kit, and finally to turn off the
aircrait’s electrical system.

The above-discussed post-activation actions could also be
performed before activation. For example, the above-dis-
cussed post-activation actions could be performed after the
processor 405 receives a request to activate the ballistic
parachute 510 but before the processor 405 i1ssues a com-
mand to activate the ballistic parachute 510. In addition, the
above-discussed post-activation actions could be performed
1,2,3,4,5,6,7,8,9,10, 11,12, 13, 14, 15,16, 17, 18, 19,
20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35,
36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, or 50
seconds before activation. However, 1t 1s believed that
performance of the above-discussed post-activation actions
alter the activation of the ballistic parachute 510 1s optimal.
Thus, such actions will be referred to as post-activation
actions.

Yet another method that could be performed by the system
of FIG. 13 1s shown 1n FIG. 15. As shown 1n block 700, the
processor 405 could determine that the ballistic parachute
510 has been deployed. As discussed above, this determi-
nation could be made by determining that a thin wire has
been broken during the deployment of the ballistic parachute
510. After making the determination, then the processor 405,
as shown 1n block 740, could perform one or more of the
above-discussed post-activation actions. In some embodi-
ments of the method of FIG. 15, the processor 405 may
command display 420 to display a message seeking confir-
mation of the ballistic parachute deployment. In such
embodiments, the processor 405 would not perform any
post-activations actions (except for displaying the above
message), until receiving confirmation of the ballistic para-
chute deployment from an occupant of the aircraft. Such
confirmation could be indicated by an aircrait occupant
depressing a button on the dash of the aircratt.

Still another method that could be performed by the
system of FIG. 13 1s shown 1n FIG. 16. As shown 1n block
800, the processor 405 receives a parachute activation
request. Then, as shown i block 810, the processor 405
determines 1f a pre-activation action, such as the pre-acti-
vation actions discussed with respect to FIG. 14, needs to be
performed. If no such action needs to be performed, then as
shown 1n block 830, the processor could activate deploy-
ment of the ballistic parachute 510. IT such an action does
need to be performed, then, as shown in block 820, the
processor 405 commands the display 420 to display a
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message structing an aircraft occupant to perform one or
more pre-activation actions. For example, the processor 405
may instruct the occupant to imtiate a rapid climb to increase
the altitude and/or decrease the airspeed of the aircraft. After
a predetermined period of time, the processor could again
determine 1f a pre-activation action needs to be performed.
When no pre-activation actions need to be performed, 11 the
processor 4035 has determined that the needed actions are not
being performed (because the aircrait 1s not climbing, slow-
ing down, etc.) by an aircrait occupant, if a predetermined
time period has expired, or 1f ground impact 1s determined
to be likely, then the processor 405 could activate deploy-
ment of the ballistic parachute 510 as shown 1n block 830.
After activation of the deployment of ballistic parachute
510, then the processor 405 could command the display 420
to display instructions. For example, as discussed above, the
displayed instructions could be to perform or verily perfor-
mance ol the above-discussed post-activation actions. The
istructions could also display a post parachute activation
checklist. This list could 1nstruct the aircrait occupants to
perform additional actions, such as to tighten seat and
shoulder belts, to secure any loose items 1n the aircraft, to
partially open aircrait doors, to lower the aircrait flaps, to
turn off the aircraft engine, to turn ofl the fuel to the engine,
to retrieve survival gear, such as life-preservers or a survival
kit, and finally to turn off the aircrait’s electrical system.
Some of above described systems couple a panel, such as
the panel 238, to a whole-aircrait parachute strap so that
when the parachute strap 1s tensioned, the panel 238 moves
with respect to a lower wing skin, such as the lower wing
skin 237. As a result of such movement, a fuel discharge
passageway 1s created that allows aircraft fuel to rapidly
discharge from an aircraft fuel tank. Other embodiments of
the mvention do not couple such a panel to a parachute strap.
Some ol these embodiments couple such a panel to an
actuator, such as a screw drive linear actuator. The actuator
1s electrically coupled to a processor, such as the processor
405. In such embodiments, the processor can issue a com-
mand to the actuator that will cause the actuator to move.
Such actuator movement will cause the panel to move with
respect to the lower wing skin. Such panel movement will
create a fuel discharge passageway that allows aircraft fuel
to rapidly discharge from the aircraft fuel tank to which the
panel forms a part. The actuator can be mounted internal to
or external to the fuel tank. If the actuator 1s mounted
external to the fuel tank, then the actuator could be coupled
to the panel via one or more cables, straps, tubes, bell-
cranks, etc. and a pass-through. In such embodiments, the
discharging of aircraft fuel (or anti-icing tluid) would be a
post-activation action, as that phrase 1s utilized above.
Portions of the above-described methods could be per-
formed by a processor, such as processor 405, that 1is
executing a computer program. This computer program can
be stored 1in program storage device 415 and/or memory 410.
The computer program would contain machine-readable
instructions, that when read and executed by the processor,
would perform the portions of the above-described methods.
In addition, distributed processing systems could perform
the above methods. Thus, one processor may perform por-
tions ol the above methods and one or more other processors
could perform other portions of the above methods. For
example, the processor 405 shown 1n FIG. 13 could perform
a portion of the above methods while another processor that
1s included in the whole-aircraft ballistic parachute 500
could perform other portions of the above methods.
The above description includes words such as “first”,
“then”, and “next”. These words indicate a sequence of acts.
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Many of the sequences can be modified within the scope of

the invention. Thus, unless the result of a first act 1s required
for a second act, the language in the above description
indicating a sequence should not be considered to be limi-
tations of the ivention.

Many of the above-discussed systems and methods can be
combined to produce an increased-safety aircrait. Such
combinations are intended to be within the scope of the
invention.

The 1nvention claimed 1s:

[1. A method performed by an aircraft, the aircraft includ-
ing a whole-aircrait ballistic parachute that 1s coupled to the
aircraft, the method comprising:

receiving, from an aircrait occupant, a whole-aircrait

ballistic parachute deployment request; then

based upon the receipt of the ballistic parachute deploy-

ment request, both performing an action and also
deploying the whole-aircraft ballistic parachute.}

2. [The method of claim 1] A method performed by an
aircraft, the aircraft including a whole-aivcraft ballistic
parachute that is coupled to the aircraft, the method com-
prising:

receiving, from an aircraft occupant, a whole-aivcraft

ballistic parachute deployment request; then
based upon the receipt of the ballistic parachute deployment
request, both performing an action and also deploving the
whole-aircraft ballistic parachute, wherein the action
includes increasing the altitude of the aircrait above the
ground.

3. [The method of claim 1] A method performed by an
aircraft, the aircraft including a whole-aivcraft ballistic
parachute that is coupled to the aircraft, the method com-
prising:

receiving, from an aircraft occupant, a whole-aivcraft

ballistic parachute deployment vequest; then
based upon the veceipt of the ballistic parachute deployvment
request, both performing an action and also deploying the
whole-aircraft ballistic parachute, wherein the action
includes decreasing the airspeed of the aircraft and includes
increasing the altitude of the aircraft above the ground.

4. The method of claim [1] 2, wherein the action includes
controlling [the] a reefing of the whole-aircraft ballistic
parachute.

5. The method of claim 4, wherein the controlling the
reefing includes restraining a reefing control line.

6. The method of claim 4, wherein the controlling the
reefing includes restraining a reefing control line that 1s
coupled to a reefing device.

7. The method of claim [1] 2, wherein the action includes
changing the heading of the aircratft.

8. The method of claim [1] 2, wherein the action includes
changing the attitude of the aircratft.

9. The method of claim [1] 2, wherein the action includes
displaying a visual indication on a display [that is coupled to
the processor].

10. The method of claim [1] 2, further comprising, after
deploying the whole-aircrait ballistic parachute, performing
a second action.

11. The method of claim 10, wherein the second action
includes controlling [the] a reefing of the whole-aircraft
ballistic parachute.

12. The method of claim 11, wherein the controlling the
reefing ol the whole-aircraft ballistic parachute includes
releasing a reefing control line that 1s coupled to a reefing
device.
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13. [The method of claim 11] 4 method performed by an

aircraft, the aircraft including a whole-aircraft ballistic
parachute that is coupled to the aircraft, the method com-

prising:

receiving, from an aircraft occupant, a whole-aircraft

ballistic parachute deployment veguest; then

based upon the veceipt of the ballistic parvachute deploy-

ment request, both performing an action and also
deploving the whole-aircraft ballistic parachute,

the method further comprising, after deploying the whole-

aircraft ballistic parvachute, performing a second
action,

wherein the whole-aircraft ballistic parvachute can be

controlled, and wherein the second action includes
controlling a reefing of the whole-aircraft ballistic
parachute,

wherein the controlling the reefing of the whole-aircratt

ballistic parachute includes extending a reefing control
line, which 1s coupled to a reefing device, and then
releasing the reefing control line.

14. The method of claim 10, wherein the aircraft includes
a transponder and wherein the second action includes com-
manding the transponder to enter one of Mode A, Mode C,
or Mode S.

15. The method of claim 10, wherein the second action
includes activating an emergency locator transmaitter.

16. The method of claim 10, wherein the second action
includes setting a transmitter frequency of a communication
radio to 121.5 MHz.

17. The method of claim 10, wherein the second action
includes setting a transmitter frequency of a communication
radio to 121.5 MHz and then transmitting a message on the

transmitter frequency containing the aircraft type, the air-
craft N number, the aircraft colors, the aircraft latitude and
longitude coordinates, the fact that a whole-aircrait ballistic
parachute has been deployed, and at least one phone number.

18. The method of claim 10, wherein the second action
includes displaying a visual indication on a display [that is
coupled to the processor].

19. The method of claim 10, wherein the airvcraft includes
landing gear and wherein the second action includes low-
ering the landing gear of the aircratt.

[20. An aircraft, the aircraft including a whole-aircraft
ballistic parachute that i1s coupled to the aircraft, the aircraft
configured to perform a method comprising:

recerving a whole-aircraft ballistic parachute deployment

request from an occupant of the aircraft; then

based upon the receipt of the whole-aircraft ballistic

parachute deployment request, both performing an
action and also deploying the whole-aircraft ballistic
parachute. ]}

21. An aircraft, the airvcraft including:

a fuselage,

a whole-aivcraft ballistic parachute, which includes a

rocket, that is coupled to the fuselage of the aircraft,
an activation interface,

an airspeed sensor,

a pitch sensor,

a roll sensor,

an autopilot,

an aircraft engine,

one or more memories having machine-readable instruc-

tions stored thereon, and

one ov more processors, each of the one or movre proces-

sors configured to vead and execute a portion of the
machine-readable instructions;
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wherein at least one of the one ov more processors is
coupled to the activation interface, at least one of the
one orv move processors is coupled to the airspeed
sensor, at least one of the one or more processors is
coupled to the pitch sensor, at least one of the one or
movre processors is coupled to the voll sensor, at least
one of the one ov more processors is coupled to the
autopilot, at least one of the one or more processors is
coupled to the aircraft engine, at least one of the one or
movre processors is coupled to the rocket, at least one of
the one or more processors is coupled to the one or
more memories;

the aivcraft configured to perform a method comprising:

receiving, by the activation interface, a whole-aivcraft
ballistic parachute deployment vequest from an occu-
pant of the aircraft; then

based upon the receipt of the whole-airvcraft ballistic
parachute deployment request by the activation inter-
Jace, both performing an action and also deploving the
whole-aivcraft ballistic parachute;

wherein the machine rveadable-instructions include the
actions comprising:

(a) determining whether the airspeed of the aircraft
exceeds a reference airspeed;

(D) if the determination in action (a) determines that the
aivspeed of the aircraft does not exceed the reference
aivspeed, then, based at least upon the determination in
action (a), commanding deployment of the whole-
aircraft ballistic parachute;

(¢) if the determination in action (a) determines that the
aivspeed of the aircraft does exceed the reference
aivspeed, then, based at least upon the determination in
action (a):

(i) commanding a reduction in engine power;
(ii) commanding a change in aircraft pitch; and
(iii) commanding a change in aircraft roll;

(d) after commanding the veduction in engine power, then
determining if the aivspeed of the aircraft exceeds the
reference airvspeed;

(e) if the determination in action (d) determines that the
aivspeed of the aircraft does not exceed the reference
airvspeed, then, based at least upon the determination in
action (d), commanding deployment of the whole-
aircraft ballistic parachute.

22. The aircraft of claim 21, wherein the machine read-

able-instructions include the actions comprising.

(f) determining whether a period of time has elapsed;

if the determination in action (f) determines that the
period of time has elapsed, then, based at least upon the
determination that the period of time has elapsed,
commanding deployment of the whole-aircraft ballistic
parachute.

23. The aircraft of claim 22, wherein the machine read-

able-instructions include the actions comprising:

based at least upon the veceipt of the whole-aircraft
ballistic parachute deployment rvequest.

(i) commanding an emergency locator transmitter to
transmit a signal and

(ii) displaving a message on a display in the aircraft.

24. The aircraft of claim 21, wherein the machine read-

able-instructions include the actions comprising:

(f) determining whether a period of time has elapsed;

if the determination in action (f) determines that the
period of time has elapsed, then, based at least upon the
determination that the period of time has elapsed,
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commanding deployment of the whole-aircraft ballistic
parachute even if the aircraft exceeds a veference
airspeed.

25. The aircraft of claim 24, wherein the machine read-

able-instructions include the actions comprising:

based at least upon the receipt of the whole-aircraft
ballistic parachute deployment vegquest:

(i) commanding an emergency locator tramnsmitter to
transmit a signal and

(ii) displaving a message on a display in the aircraft.

26. The aircraft of claim 21, whervein the machine read-

able-instructions include the actions comprising:

based at least upon the receipt of the whole-aircraft
ballistic parachute deployment request:

(i) commanding an emergency locator tramnsmitter to
transmit a signal and

(ii) displaving a message on a display in the aircraft.

27. An aircraft, the aircraft including:

a fuselage,

a whole-aivcraft ballistic parachute, which includes a
rocket, that is coupled to the fuselage of the aircraft,

an activation interface,

an airspeed sensor,

an autopilot,

an aircraft engine,

one or morve memories having machine-readable instruc-
tions stored thereon, and

one ov more processors, each of the one or movre proces-
sors configured to vead and execute a portion of the
machine-readable instructions;

wherein at least one of the one ov more processors is
coupled to the activation interface, at least one of the
one orv movre processors is coupled to the airspeed
sensov, at least one of the one or more processors is
coupled to the aircraft engine, at least one of the one or
movre processors is coupled to the rocket, at least one of
the one or more processors is coupled to the one or
more memories;

the aircraft configured to perform a method comprising:

receiving, by the activation interface, a whole-aircraft
ballistic parachute deployment rvequest from an occu-
pant of the aircraft; then

based upon the rveceipt of the whole-aivcraft ballistic
parachute deployment request by the activation inter-
face, both performing an action and also deploying the
whole-aivcraft ballistic parachute;

wherein the machine readable-instructions include the
actions comprising:

(a) determining whether the aivspeed of the aircraft
exceeds a reference airspeed,

(b) if the determination in action (a) determines that the
airspeed of the aircraft does not exceed the reference
aivspeed, then, based at least upon the determination in
action (a), commanding deployment of the whole-
aircraft ballistic parachute;

(c) if the determination in action (a) determines that the
airspeed of the aircraft does exceed the reference
airspeed, then, based at least upon the determination in
action (a):

(i) commanding a reduction in engine power;

(d) after commanding the veduction in engine power, then
determining if the airspeed of the aircraft exceeds the
reference aivspeed;

(e) if the determination in action (d) determines that the
airspeed of the aircraft does not exceed the reference
airspeed, then, based at least upon the determination in
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action (d), commanding deployment of the whole-
aircraft ballistic parachute.
28. The aircraft of claim 27, wherein the machine read-

able-instructions include the actions comprising:
(f) determining whether a period of time has elapsed;
if the determination in action (f) determines that the
period of time has elapsed, then, based at least upon the
determination that the period of time has elapsed,
commanding deployment of the whole-aircraft ballistic
parachute.
29. The aircraft of claim 28, wherein the machine read-
able-instructions include the actions comprising:
based at least upon the veceipt of the whole-aivcraft
ballistic parachute deployment vequest:
(i) commanding an emergency locator transmitter to
transmit a signal and
(ii) displaving a message on a display in the aircraft.
30. The aircraft of claim 27, wherein the machine read-
able-instructions include the actions comprising:
(f) determining whether a period of time has elapsed;
if the determination in action (f) determines that the
period of time has elapsed, then, based at least upon the
determination that the period of time has elapsed,
commanding deployment of the whole-aircraft ballistic
parachute even if the aircraft exceeds a reference
aivspeed.
31. The aircraft of claim 30, wherein the machine read-
able-instructions include the actions comprising:
based at least upon the rveceipt of the whole-aivcraft
ballistic parachute deployment vequest.:
(i) commanding an emergency locator transmitter to
transmit a signal and
(ii) displaving a message on a display in the aircraft.
32. The aircraft of claim 27, wherein the machine read-
able-instructions include the actions comprising:
based at least upon the rveceipt of the whole-aivcraft
ballistic parachute deployment vequest:
(i) commanding an emergency locator transmitter to
transmit a signal and
(ii) displaving a message on a display in the aircraft.
33. An aircraft, the aircraft including:
a fuselage,
a whole-aircraft ballistic parachute, which includes a
rocket, that is coupled to the fuselage of the aircraft,
an activation interface,
an airspeed sensor,
a pitch sensor,
an autopilot,
one ov more memories having machine-veadable instruc-
tions stored thereon, and
one or movre processors, each of the one or more proces-
sors configured to vead and execute a portion of the
machine-readable instructions;
wherein at least one of the one ov more processors is
coupled to the activation interface, at least one of the
one or more processors Is coupled to the airspeed
sensor, at least one of the one or more processors is
coupled to the pitch sensor, at least one of the one or
movre processors is coupled to the autopilot, at least one
of the one or more processors is coupled to the rocket,
at least one of the one or more processors is coupled to
the one or more memories;
the aivcraft configured to perform a method comprising:
receiving, by the activation interface, a whole-aivcraft
ballistic parachute deployment veguest from an occu-
pant of the aircraft; then
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based upon the rveceipt of the whole-aivcraft ballistic
parachute deployment request by the activation inter-
face, both performing an action and also deploying the
whole-aivcraft ballistic parachute;

wherein the machine readable-instructions include the
actions comprising:

(a) determining whether the aivspeed of the aircraft
exceeds a reference airspeed,

(b) if the determination in action (a) determines that the
airspeed of the aircraft does not exceed the reference
airspeed, then, based at least upon the determination in
action (a), commanding deployment of the whole-
aircraft ballistic parachute;

(c) if the determination in action (a) determines that the
airspeed of the aircraft does exceed the reference
airspeed, then, based at least upon the determination in
action (a):

(i) commanding a change in aircraft pitch;

(d) after commanding the change in aircraft pitch, then
determining if the aivspeed of the aircraft exceeds the
reference aivspeed;

(e) if the determination in action (d) determines that the
airspeed of the aircraft does not exceed the reference
airspeed, then, based at least upon the determination in
action (d), commanding deployment of the whole-
aircraft ballistic parachute.

34. The aircraft of claim 33, wherein the machine read-

able-instructions include the actions comprising:

(1) determining whether a period of time has elapsed;

if the determination in action (f) determines that the
period of time has elapsed, then, based at least upon the
determination that the period of time has elapsed,
commanding deployment of the whole-aircraft ballistic
parachiuite.

35. The aircraft of claim 34, whervein the machine read-

able-instructions include the actions comprising.

based at least upon the receipt of the whole-aircraft
ballistic parachute deployment vequest.

(i) commanding an emergency locator transmitter to
transmit a signal and

(ii) displaying a message on a display in the aircraft.

36. The aircraft of claim 33, wherein the machine read-

able-instructions include the actions comprising:

(f) determining whether a period of time has elapsed;

if the determination in action (f) determines that the
period of time has elapsed, then, based at least upon the
determination that the period of time has elapsed,
commanding deployment of the whole-aircraft ballistic
parachute even if the aircraft exceeds a reference
airspeed.

37. The aircraft of claim 36, whervein the machine read-

able-instructions include the actions comprising:

based at least upon the receipt of the whole-aircraft
ballistic parachute deployment vequest:

(i) commanding an emergency locator transmitter to
transmit a signal and

(ii) displaving a message on a display in the aircraft.

38. The aircraft of claim 33, whervein the machine read-

able-instructions include the actions comprising:

based at least upon the receipt of the whole-aircraft

ballistic parachute deployment vequest:

(i) commanding an emergency locator transmitter to
transmit a signal and

(ii) displaving a message on a display in the aircraft.
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39. An aircraft, the aircraft including:

a fuselage,

a whole-aircraft ballistic parachute, which includes a
vocket, that is coupled to the fuselage of the aircraft,

an activation interface,

an airspeed sensor,

a roll sensor,

an autopilot,

one ov more memories having machine-veadable instruc-
tions stored thereon, and

one or movre processors, each of the one or more proces-
sors configured to vead and execute a portion of the
machine-readable instructions;

wherein at least one of the one ov more processors is
coupled to the activation interface, at least one of the
one or more processors Is coupled to the airspeed
sensov, at least one of the one ov more processors is
coupled to the rvoll sensor, at least one of the one or
movre processors is coupled to the autopilot, at least one
of the one or more processors is coupled to the rocket,
at least one of the one or more processors is coupled to
the one or more memories;

the aivcraft configured to perform a method comprising:

receiving, by the activation interface, a whole-aivcraft
ballistic parachute deployment veguest from an occu-
pant of the aircraft; then

based upon the receipt of the whole-aircraft ballistic
parachute deployment request by the activation inter-
Jace, both performing an action and also deploving the
whole-aivcraft ballistic parachute;

wherein the machine readable-instructions include the
actions comprising:

(a) determining whether the aivspeed of the aircraft
exceeds a reference airspeed,

(D) if the determination in action (a) determines that the
aivspeed of the aircraft does not exceed the reference
aivspeed, then, based at least upon the determination in
action (a), commanding deployment of the whole-
aircraft ballistic parachute;

(¢) if the determination in action (a) determines that the
aivspeed of the aircraft does exceed the reference
airvspeed, then, based at least upon the determination in
action (a):

(i) commanding a change in aircraft roll;

(d) after commanding the change in aircraft voll, then
determining if the airspeed of the aircraft exceeds the
reference airvspeed;

(e) if the determination in action (d) determines that the
aivspeed of the aircraft does not exceed the reference
aivspeed, then, based at least upon the determination in
action (d), commanding deployment of the whole-
aircraft ballistic parachute.

40. The aircraft of claim 39, wherein the machine read-

able-instructions include the actions comprising:

(f) determining whether a period of time has elapsed;

if the determination in action (f) determines that the
period of time has elapsed, then, based at least upon the
determination that the period of time has elapsed,
commanding deployment of the whole-aircraft ballistic
parachute.

41. The aircraft of claim 40, wherein the machine read-

able-instructions include the actions comprising.

based at least upon the rveceipt of the whole-aivcraft
ballistic parachute deployment vequest:

(i) commanding an emergency locator transmitter to
transmit a signal and

(ii) displaving a message on a display in the aircraft.
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42. The aircraft of claim 39, wherein the machine read-
able-instructions include the actions comprising:

(1) determining whether a period of time has elapsed;

il the determination in action (f) determines that the
period of time has elapsed, then, based at least upon the
determination that the period of time has elapsed,
commanding deployment of the whole-aircraft ballistic
parachute even if the aircraft exceeds a reference
airspeed.

43. The aircraft of claim 42, whevein the machine read-
able-instructions include the actions comprising:

based at least upon the receipt of the whole-aircraft
ballistic parachute deployment vequest.

(i) commanding an emergency locator transmitter to
transmit a signal and

(ii) displaving a message on a display in the aircraft.

44. The aircraft of claim 39, wherein the machine read-
able-instructions include the actions comprising:

based at least upon the receipt of the whole-aircraft
ballistic parachute deployment request:

(i) commanding an emergency locator tramnsmitter to
transmit a signal and

(ii) displaving a message on a display in the aircraft.
45. An aircraft, the aircraft including:
a fuselage,

a whole-aircraft ballistic parachute, which includes a
rocket, that is coupled to the fuselage of the aircraft,

an activation interface,
an airspeed sensor,
an autopilot,

one or more memories having machine-readable instruc-
tions stored thereon, and

one ov movre processors, each of the one or more proces-
sors configured to rvead and execute a portion of the
machine-readable instructions;

wherein at least one of the one ov more processors is
coupled to the activation interface, at least one of the
one orv movre processors is coupled to the airspeed
sensoy, at least one of the one or more processors is
coupled to the autopilot, at least one of the one or more
processors is coupled to the rocket, at least one of the
one or more processors is coupled to the one or more
memovries;

the aircraft configured to perform a method comprising:

receiving, by the activation interface, a whole-aircraft
ballistic parachute deployment rvequest from an occu-
pant of the airvcraft; then

based upon the receipt of the whole-aircraft ballistic
parachute deployment request by the activation inter-
face, both performing an action and also deploying the
whole-aivcraft ballistic parachute;

wherein the machine readable-instructions include the
actions comprising:

(a) determining whether the aivspeed of the aircraft
exceeds a reference airspeed,

(b) if the determination in action (a) determines that the
airspeed of the aircraft does not exceed the reference
airspeed, then, based at least upon the determination in
action (a), commanding deployment of the whole-
aircraft ballistic parachute;
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(¢) if the determination in action (a) determines that the
airspeed of the aircraft does exceed the reference
aivspeed, then, based at least upon the determination in
action (a):

(i) commanding the autopilot to decelerate the aircraft,

(d) after commanding the autopilot to decelerate the
aircraft, then determining if the aivspeed of the aircraft
exceeds the reference airspeed,

(e) if the determination in action (d) determines that the
aivspeed of the aircraft does not exceed the reference
aivspeed, then, based at least upon the detevmination in
action (d), commanding deployment of the whole-
aircraft ballistic parachute.

46. The aircraft of claim 45, wherein the machine read-

able-instructions include the actions comprising:

(f) determining whether a period of time has elapsed;

if the determination in action (f) determines that the
period of time has elapsed, then, based at least upon the
determination that the period of time has elapsed,
commanding deployment of the whole-aircraft ballistic
parachute.

47. The aircraft of claim 46, wherein the machine read-

able-instructions include the actions comprising:

based at least upon the veceipt of the whole-aivcraft
ballistic parachute deployment vequest:

(i) commanding an emervgency locator transmitter to
transmit a signal and

(ii) displaving a message on a display in the aircraft.

48. The aircraft of claim 45, wherein the machine read-

able-instructions include the actions comprising:

(f) determining whether a period of time has elapsed;

if the determination in action (f) determines that the
period of time has elapsed, then, based at least upon the
determination that the period of time has elapsed,
commanding deployment of the whole-aircraft ballistic
parachute even if the aircraft exceeds a veference
aivspeed.

49. The aircraft of claim 48, wherein the machine read-

able-instructions include the actions comprising.

based at least upon the veceipt of the whole-aircraft
ballistic parachute deployment vequest.

(i) commanding an emergency locator transmitter to
transmit a signal and

(ii) displaving a message on a display in the aircraft.

50. The aircraft of claim 45, wherein the machine read-

able-instructions include the actions comprising:

based at least upon the rveceipt of the whole-aivcraft
ballistic parachute deployment vequest:

(i) commanding an emergency locator transmitter to
transmit a signal and

(ii) displaving a message on a display in the aircraft.

51. An aircraft, the aircraft including:

a fuselage,

a whole-aircraft ballistic parachute, which includes a
vocket, that is coupled to the fuselage of the aircraft,

an activation interface,

an airspeed sensor;

an autopilot;

one ov more memories having machine-veadable instruc-
tions storved thereon, and

one or more processors, each of the one or more proces-
sors configured to vead and execute a portion of the
machine-readable instructions;

wherein at least one of the one or more processors is
coupled to the activation interface, at least one of the
one orv more processors is coupled to the airspeed
sensor, at least one of the one or more processors is
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coupled to the autopilot, at least one of the one or more
processors is coupled to the vocket, at least one of the
one or more processors is coupled to the one or more
memories;

the aircraft configured to perform a method comprising:

receiving, by the activation interface, a whole-aircraft
ballistic parachute deployment rvequest from an occu-
pant of the aircraft; then

based upon the receipt of the whole-aircraft ballistic
parachute deployment request by the activation inter-
face, both performing an action and also deploying the
whole-aivcraft ballistic parachute;

wherein the machine readable-instructions include the
actions comprising:

(a) determining whether the airspeed of the aircraft
exceeds a reference airspeed,

(b) if the determination in action (a) determines that the
airspeed of the aircraft does not exceed the reference
airvspeed, then, based at least upon the determination in
action (a), commanding deployment of the whole-
aircraft ballistic parachute.

52. An aircraft, the aircraft including:

a fuselage,

a whole-aircraft ballistic parachute, which includes a
rocket, that is coupled to the fuselage of the aircraft,

an activation interface,

an airspeed sensor,

a pitch sensor,

a roll sensor,

an autopilot,

an aircraft engine,

one or more memories having machine-readable instruc-
tions storved thereon, and

one ov more processors, each of the one or movre proces-
sors configured to vead and execute a portion of the
machine-readable instructions;

wherein at least one of the one ov more processors is
coupled to the activation interface, at least one of the
one or movre processors is coupled to the airspeed
sensor, at least one of the one or more processors is
coupled to the pitch sensor, at least one of the one or
movre processors is coupled to the roll sensor, at least
one of the one or more processors is coupled to the
autopilot, at least one of the one or more processors is
coupled to the aircraft engine, at least one of the one or
movre processors is coupled to the rocket, at least one of
the one or more processors is coupled to the one or
more memovries;

the aircraft configured to perform a method comprising:

receiving, by the activation interface, a whole-aircraft
ballistic parachute deployment vequest from an occu-
pant of the aircraft; then

based upon the veceipt of the whole-aivcraft ballistic
parachute deployment request by the activation inter-
Jace, both performing an action and also deploying the

whole-aivcraft ballistic parachute;

wherein the machine readable-instructions include the
actions comprising:

(a) determining whether the aivspeed of the aircraft
exceeds a reference airspeed,

(b) if the determination in action (a) determines that the
airspeed of the aircraft does not exceed the reference
airspeed, then, based at least upon the determination in
action (a), commanding deployment of the whole-
aircraft ballistic parachute;
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(¢) if the determination in action (a) determines that the
airspeed of the aircraft does exceed the reference
aivspeed, then, based at least upon the determination in
action (a):

(i) commanding a reduction in engine power; 5
(ii) commanding a change in aivcraft pitch; and
(iii) commanding a change in aircraft roll.

53. An aircraft, the aircraft including:

a fuselage,

a whole-aircraft ballistic parachute, which includes a 10
rocket, that is coupled to the fuselage of the aircraft,

an activation interface,

an airspeed sensor;

an autopilot,

an aircraft engine, 15

one or morve memories having machine-readable instruc-
tions stored thereon, and

one or more processors, each of the one or more proces-
sors configured to vead and execute a portion of the
machine-readable instructions; 20

wherein at least one of the one or more processors is
coupled to the activation interface, at least one of the
one orv movre processors is coupled to the airspeed
sensor, at least one of the one or more processors is
coupled to the aircraft engine, at least one of the one or 25
movre processors is coupled to the rocket, at least one of
the one ov more processors is coupled to the one or
more memories;

the aircraft configured to perform a method comprising:

receiving, by the activation interface, a whole-aivcraft 30
ballistic parachute deployment rveguest from an occu-
pant of the aircraft; then

based upon the receipt of the whole-airvcraft ballistic
parachute deployment request by the activation inter-
Jace, both performing an action and also deploying the 35
whole-aivcraft ballistic parachute;

wherein the machine rveadable-instructions include the
actions comprising:

(a) determining whether the aivspeed of the aircraft
exceeds a reference airspeed, 40

(D) if the determination in action (a) determines that the
aivspeed of the aircraft does not exceed the reference
airvspeed, then, based at least upon the determination in
action (a), commanding deployment of the whole-
aircraft ballistic parachute; 45

(¢) if the determination in action (a) determines that the
airspeed of the aircraft does exceed the reference
aivspeed, then, based at least upon the detevmination in
action (a):

(i) commanding a veduction in engine power. 50

54. An aircraft, the aircraft including:

a fuselage,

a whole-aircraft ballistic parachute, which includes a
vocket, that is coupled to the fuselage of the aircraft,

an activation interface, 55

an airspeed sensor;

a pitch sensor,

an autopilot,

one ov more memories having machine-veadable instruc-
tions storved thereon, and 60

one or more processors, each of the one or more proces-
sors configured to vead and execute a portion of the
machine-readable instructions;

wherein at least one of the one or more processors is
coupled to the activation interface, at least one of the 65
one orv more processors is coupled to the airspeed
sensor, at least one of the one or more processors is

26

coupled to the pitch sensor, at least one of the one or
movre processors is coupled to the autopilot, at least one
of the one or more processors is coupled to the rocket,
at least one of the one or more processors is coupled to
the one or more memories,

the aircraft configured to perform a method comprising:

receiving, by the activation interface, a whole-aircraft
ballistic parachute deployment rvequest from an occu-
pant of the airvcraft; then

based upon the receipt of the whole-aircraft ballistic
parachute deployment request by the activation inter-
Jace, both performing an action and also deploying the
whole-aivcraft ballistic parachute;

wherein the machine readable-instructions include the
actions comprising:

(a) determining whether the aivspeed of the aircraft
exceeds a reference airspeed,

(b) if the determination in action (a) determines that the
airspeed of the aircraft does not exceed the rveference
aivspeed, then, based at least upon the determination in
action (a), commanding deployment of the whole-
aircraft ballistic parachute;

(c) if the determination in action (a) determines that the
airspeed of the aircraft does exceeds the reference
aivspeed, then, based at least upon the determination in
action (a):

(i) commanding a change in aircraft pitch.

55. An aircraft, the aircraft including:

a fuselage,

a whole-aircraft ballistic parachute, which includes a
rocket, that is coupled to the fuselage of the aircraft,

an activation interface,

an airspeed sensor,

a roll sensor,

an autopilot,

one or more memories having machine-readable instruc-
tions stored thereon, and

one ov more processors, each of the one or movre proces-
sors configured to read and execute a portion of the
machine-readable instructions;

wherein at least one of the one or morve processors is
coupled to the activation interface, at least one of the
one or more processors is coupled to the airspeed
sensor, at least one of the one or more processors is
coupled to the roll sensor, at least one of the one or
movre processors is coupled to the autopilot, at least one
of the one or more processors is coupled to the rocket,
at least one of the one or more processors is coupled to
the one or more memories;

the aircraft configured to perform a method comprising:

receiving, by the activation interface, a whole-aircraft
ballistic parachute deployment vequest from an occu-
pant of the aircraft; then

based upon the veceipt of the whole-aivcraft ballistic
parachute deployment request by the activation inter-
Jace, both performing an action and also deploying the
whole-aivcraft ballistic parachute;

wherein the machine readable-instructions include the
actions comprising:

(a) determining whether the aivspeed of the aircraft
exceeds a reference airspeed,

(b) if the determination in action (a) determines that the
airspeed of the aircraft does not exceed the reference
airspeed, then, based at least upon the determination in
action (a), commanding deployment of the whole-
aircraft ballistic parachute;
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(¢) if the determination in action (a) determines that the
airspeed of the aircraft does exceed the reference
aivspeed, then, based at least upon the determination in
action (a):

(i) commanding a decrease in aircraft roll.

56. An aircraft, the aircraft including:

a fuselage,

a whole-aircraft ballistic parachute, which includes a
rocket, that is coupled to the fuselage of the aircraft,

an activation interface,

an airspeed sensor,

a pitch sensor,

a roll sensor,

an autopilot,

one or morve memories having machine-readable instruc-
tions stored thereon, and

one or movre processors, each of the one or more proces-
sors configured to vead and execute a portion of the
machine-readable instructions;

wherein at least one of the one or more processors is
coupled to the activation interface, at least one of the
one orv movre processors is coupled to the airspeed
sensor, at least one of the one or more processors is
coupled to the pitch sensor, at least one of the one or
movre processors is coupled to the voll sensor, at least
one of the one or more processors is coupled to the
autopilot, at least one of the one or more processors is
coupled to the rocket, at least one of the one or more
processors is coupled to the one or morve memories,

the aivcraft configured to perform a method comprising:

receiving, by the activation interface, a whole-aivcraft
ballistic parachute deployment rveguest from an occu-
pant of the airvcraft; then

based upon the receipt of the whole-airvcraft ballistic
parachute deployment request by the activation inter-
Jace, both performing an action and also deploying the
whole-aivcraft ballistic parachute;

wherein the machine rveadable-instructions include the
actions comprising:

(a) determining whether the airvspeed of the aircraft
exceeds a reference airspeed,

(D) if the determination in action (a) determines that the
aivspeed of the aircraft does not exceed the reference
airvspeed, then, based at least upon the determination in
action (a), commanding deployment of the whole-
aircraft ballistic parachute;

(¢) if the determination in action (a) determines that the
airspeed of the aircraft does exceed the reference
aivspeed, then, based at least upon the determination in
action (a):

(i) commanding the autopilot to decelerate the aircraft.

57. An aircraft, the aircraft including:

a fuselage,

a whole-aircraft ballistic parachute, which includes a
vocket, that is coupled to the fuselage of the aircraft,

an activation interface,

an airspeed sensor;

a pitch sensor,

a roll sensor

an autopilot,

one ov more memories having machine-veadable instruc-
tions stored thereon, and

one or movre processors, each of the one or more proces-
sors configured to vead and execute a portion of the
machine-readable instructions;

wherein at least one of the one or more processors is
coupled to the activation interface, at least one of the
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one or more processors is coupled to the airspeed
sensoy, at least one of the one or more processors is
coupled to the pitch sensor, at least one of the one or
movre processors is coupled to the roll sensor, at least
one of the one or more processors is coupled to the
autopilot, at least one of the one or move processors is
coupled to the vocket, at least one of the one or more
processors is coupled to the one or morve memories;

the aircraft configured to perform a method comprising:

receiving, by the activation interface, a whole-aircraft
ballistic parachute deployment rvequest from an occu-
pant of the aircraft; then

based upon the receipt of the whole-aircraft ballistic
parachute deployment request by the activation inter-
Jace, both performing an action and also deploying the
whole-aivcraft ballistic parachute;

wherein the machine readable-instructions include the
actions comprising.

(a) determining whether the airspeed of the aircraft
exceeds a rveference airspeed,

(b) if the determination in action (a) determines that the
airspeed of the aircraft does not exceed the reference
airspeed, then, based at least upon the determination in
action (a), commanding deployment of the whole-
airvcraft ballistic parachute;

(c) if the determination in action (a) determines that the
airspeed of the aircraft does exceed the reference
airvspeed, then, based at least upon the determination in
action (a):

(i) commanding the autopilot to change the pitch and
the roll of the aircraft.

58. An aircraft, the aircraft including:

a fuselage,

a whole-aircraft ballistic parachute, which includes a
rocket, that is coupled to the fuselage of the aircraft,

an activation interface,

an airspeed sensor,

an altitude sensor,

a roll sensor

an autopilot,

an aircraft engine,

one or morve memories having machine-readable instruc-
tions stored thereon, and

one ov more processors, each of the one or movre proces-
sors configured to vead and execute a portion of the
machine-readable instructions;

wherein at least one of the one ov more processors is
coupled to the activation interface, at least one of the
one or movre processors is coupled to the airspeed
sensov, at least one of the one or more processors is
coupled to the altitude sensor, at least one of the one or
movre processors is coupled to the voll sensor, at least
one of the one or more processors is coupled to the
autopilot, at least one of the one or more processors is
coupled to the aircraft engine, at least one of the one or
movre processors is coupled to the rocket, at least one of
the one orv more processors is coupled to the one or
more memories;

the aircraft configured to perform a method comprising:

receiving, by the activation interface, a whole-aircraft
ballistic parachute deployment vequest from an occu-
pant of the aivcraft; then

based upon the receipt of the whole-aircraft ballistic
parachute deployment request by the activation inter-
Jace, both performing an action and also deploying the
whole-aivcraft ballistic parachute;
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wherein the machine readable-instructions include the
actions comprising:

(a) determining whether one ov more parameters need to
be changed for deployment of the whole-aircraft bal-
listic parachute;

(D) if the determination in action (a) determines that the
one ov movre parvameters do not need to be changed for
deployment of the whole-airvcraft ballistic parachute,
then, based at least upon the determination in action
(a), commanding deployment of the whole-aircraft bal-
listic parachute;

(¢) if the determination in action (a) determines that the
one or more parameters do need to be changed for
deployment of the whole-aircraft ballistic parachute,
then, based at least upon the determination in action
(a).

(i) commanding a reduction in engine power;
(ii) commanding a climb; and
(iii) commanding a decrease in aircraft voll;

(d) after commanding a reduction in engine power, then
determining if the one ov move parameters need to be
changed for deployment of the whole-aircraft ballistic
parachute;

(e) if the determination in action (d) determines that the
one ov movre parvameters do not need to be changed for
deployment of the whole-airvcraft ballistic parachute,
then, based at least upon the determination in action
(d), commanding deployment of the whole-aircraft bal-
listic parachute.

59. The aircraft of claim 58, wherein the machine read-

able-instructions include the actions comprising:

(f) determining whether a period of time has elapsed;

if the determination in action (f) determines that the
period of time has elapsed, then, based at least upon the
determination that the period of time has elapsed,
commanding deployment of the whole-aircraft ballistic
parachute even if the one or morve parameters need to
be changed for deployment of the whole-aivcraft bal-
listic parachute.

60. The aircraft of claim 59, wherein the machine read-

able-instructions include the actions comprising:

based at least upon the veceipt of the whole-aircraft
ballistic parachute deployment rvequest.

(i) commanding an emergency locator transmitter to
transmit a signal and

(ii) displaving a message on a display in the aircraft.

61. The aircraft of claim 58, wherein the machine read-

able-instructions include the actions comprising.

based at least upon the rveceipt of the whole-aivcraft
ballistic parachute deployment vequest:

(i) commanding an emergency locator transmitter to
transmit a signal and

(ii) displaving a message on a display in the aircraft.

62. An aircraft, the aircraft including:

a fuselage,

a whole-aircraft ballistic parachute, which includes a
vocket, that is coupled to the fuselage of the aircraft,

an activation interface,

an autopilot,

one ov more memories having machine-veadable instruc-
tions stored thereon, and

one or more processors, each of the one or more proces-
sors configured to vead and execute a portion of the
machine-readable instructions;

wherein at least one of the one or more processors is
coupled to the activation interface, at least one of the
one or more processors is coupled to the autopilot, at
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least one of the one or more processors is coupled to
the rocket, at least one of the one or move processors
is coupled to the one or move memories;

the aircraft configured to perform a method comprising:

receiving, by the activation interface, a whole-aircraft
ballistic parachute deployment vequest from an occu-
pant of the airvcraft; then

based upon the rveceipt of the whole-aivcraft ballistic
parachute deployment request by the activation inter-
Jace, both performing an action and also deploying the
whole-aivcraft ballistic parachute;

wherein the machine readable-instructions include the
actions comprising:

determining whether a period of time has elapsed;

based at least upon a determination that the period of time
has elapsed, commanding deployment of the whole-
aircraft ballistic parachute.

63. The aircraft of claim 62, wherein the machine read-

able-instructions include the actions comprising:

based at least upon the receipt of the whole-aircraft
ballistic parachute deployment request:

(i) commanding an emergency locator transmitter to
transmit a signal and

(ii) displaving a message on a display in the aircraft.

64. An aircraft, the aircraft including:

a fuselage,

a whole-aivcraft ballistic parachute, which includes a
rocket, that is coupled to the fuselage of the aircraft,

an activation interface,

an airspeed sensor,

an autopilot,

an aircraft engine,

one or more memories having machine-readable instruc-
tions stored thereon, and

one ov more processors, each of the one or movre proces-
sors configured to rvead and execute a portion of the
machine-readable instructions;

wherein at least one of the one ov more processors is
coupled to the activation interface, at least one of the
one or more processors is coupled to the airspeed
sensor, at least one of the one or more processors is
coupled to the aircraft engine, at least one of the one or
movre processors is coupled to the rocket, at least one of
the one or more processors is coupled to the one or
more memories;

the aircraft configured to perform a method comprising:

receiving, by the activation interface, a whole-aircraft
ballistic parachute deployment vequest from an occu-
pant of the aivcraft; then

based upon the receipt of the whole-aircraft ballistic
parachute deployment request by the activation inter-
Jace, both performing an action and also deploying the
whole-aivcraft ballistic parachute;

wherein the machine readable-instructions include the
actions comprising:

(a) determining whether one or more parvameters need to
be changed for deployment of the whole-aircraft bal-
listic parachute;

(b) if the determination in action (a) determines that the
one or more parameters does not need to be changed
for deployment of the whole-aircraft ballistic para-
chute, then, based at least upon the determination in
action (a), commanding deployment of the whole-
aircraft ballistic parachute;

(c) if the determination in action (a) determines that the
one or movre parvameters does need to be changed for
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deployment of the whole-aircraft ballistic parachute,
then, based at least upon the determination in action
(a).

(i) commanding a reduction in engine power;

(d) after commanding a veduction in engine power, then
determining if the one ov more parameters need to be
changed for deployment of the whole-aircraft ballistic
parachute;

(e) if the determination in action (d) determines that the

one or more parameters does not need to be changed
for deployment of the whole-aivcraft ballistic para-
chute, then, based at least upon the determination in
action (d), commanding deployment of the whole-
aircraft ballistic parachute.
65. The aircraft of claim 64, wherein the machine read-
able-instructions include the actions comprising:
(/) determining whether a period of time has elapsed;
if the determination in action (f) determines that the
period of time has elapsed, then, based at least upon the
determination that the period of time has elapsed,
commanding deployment of the whole-aircraft ballistic
parachute.
66. The aircraft of claim 65, wherein the machine read-
able-instructions include the actions comprising.
based at least upon the veceipt of the whole-aircraft
ballistic parachute deployment vequest.
(i) commanding an emergency locator transmitter to
transmit a signal and
(ii) displaving a message on a display in the aircraft.
67. The aircraft of claim 64, wherein the machine read-
able-instructions include the actions comprising:
(f) determining whether a period of time has elapsed;
if the determination in action (f) determines that the
period of time has elapsed, then, based at least upon the
determination that the period of time has elapsed,
commanding deployment of the whole-aircraft ballistic
parachute even if the one ov morve parameters need to
be changed for deployment of the whole-aivcraft bal-
listic parachute.
68. The aircraft of claim 67, wherein the machine read-
able-instructions include the actions comprising:
based at least upon the veceipt of the whole-aircraft
ballistic parachute deployment rvequest.
(i) commanding an emergency locator transmitter to
transmit a signal and
(ii) displaving a message on a display in the aircraft.
69. The aircraft of claim 64, wherein the machine read-
able-instructions include the actions comprising:
based at least upon the rveceipt of the whole-aivcraft
ballistic parachute deployment vequest:
(i) commanding an emergency locator transmitter to
transmit a signal and
(ii) displaving a message on a display in the aircraft.
70. An aircraft, the aircraft including:
a fuselage,
a whole-aircraft ballistic parachute, which includes a
vocket, that is coupled to the fuselage of the aircraft,
an activation interface,
an airspeed sensor;
an altitude sensor,
an autopilot,
one ov more memories having machine-veadable instruc-
tions stored thereon, and
one or movre processors, each of the one or more proces-
sors configured to vead and execute a portion of the
machine-readable instructions;
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wherein at least one of the one or morve processors is
coupled to the activation interface, at least one of the
one orv movre processors is coupled to the airspeed
sensor, at least one of the one or more processors is
coupled to the altitude sensor, at least one of the one or
movre processors is coupled to the autopilot, at least one
of the one ov more processors is coupled to the rocket,
at least one of the one or more processors is coupled to
the one or more memories;

the aircraft configured to perform a method comprising:

receiving, by the activation interface, a whole-aircraft
ballistic parachute deployment vequest from an occu-
pant of the airvcraft; then

based upon the receipt of the whole-aircraft ballistic
parachute deployment request by the activation inter-
face, both performing an action and also deploying the
whole-aivcraft ballistic parachute;

wherein the machine readable-instructions include the
actions comprising:

(a) determining whether one or more parvameters need to
be changed for deployment of the whole-aivcraft bal-
listic parachute;

(b) if the determination in action (a) determines that the
one or more parameters does not need to be changed
for deployment of the whole-aircraft ballistic para-
chute, then, based at least upon the determination in
action (a), commanding deployment of the whole-
aircraft ballistic parachute;

(c) if the determination in action (a) determines that the
one or more parameters does need to be changed for
deployment of the whole-aivcraft ballistic parachute,
then, based at least upon the determination in action
(a):

(i) commanding a climb;

(d) after commanding the climb, then determining if the
one or more parvameters need to be changed for deploy-
ment of the whole-aircraft ballistic parachute;

(e) if the determination in action (d) determines that the
one or more parameters does not need to be changed
for deployment of the whole-aircraft ballistic para-
chute, then, based at least upon the determination in
action (d), commanding deployment of the whole-
aircraft ballistic parachute.

71. The aircraft of claim 70, whervein the machine read-

able-instructions include the actions comprising.

(1) determining whether a period of time has elapsed;

if the determination in action (f) determines that the
period of time has elapsed, then, based at least upon the
determination that the period of time has elapsed,
commanding deployment of the whole-aircraft ballistic
parachiute.

72. The aircraft of claim 71, wherein the machine read-

able-instructions include the actions comprising:

based at least upon the receipt of the whole-aircraft
ballistic parachute deployment request.

(i) commanding an emergency locator tramnsmitter to
transmit a signal and

(ii) displaving a message on a display in the aircraft.

73. The aircraft of claim 70, whervein the machine read-

able-instructions include the actions comprising.

(f) determining whether a period of time has elapsed;

if the determination in action (f) determines that the
period of time has elapsed, then, based at least upon the
determination that the period of time has elapsed,
commanding deployment of the whole-aircraft ballistic
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parachute even if the one ov more parameters need to
be changed for deployment of the whole-aircraft bal-
listic parachute.

74. The aircraft of claim 73, wherein the machine read-
able-instructions include the actions comprising:

based at least upon the rveceipt of the whole-aivcraft
ballistic parachute deployment vequest:

(i) commanding an emergency locator transmitter to
transmit a signal and

(ii) displaving a message on a display in the aircraft.
75. The aircraft of claim 70, wherein the machine read-
able-instructions include the actions comprising.

based at least upon the rveceipt of the whole-aivcraft
ballistic parachute deployment vequest:

(i) commanding an emergency locator transmitter to
transmit a signal and

(ii) displaving a message on a display in the aircraft.

76. An aircraft, the aircraft including:

a fuselage,

a whole-aircraft ballistic parachute, which includes a
vocket, that is coupled to the fuselage of the aircraft,

an activation interface,
an airspeed sensor;

a roll sensor

an autopilot,

one ov more memories having machine-veadable instruc-
tions storved thereon, and

one or more processors, each of the one or more proces-

sors configured to vead and execute a portion of the
machine-readable instructions;

wherein at least one of the one or more processors is
coupled to the activation interface, at least one of the
one orv more processors is coupled to the airspeed
sensor, at least one of the one or more processors is
coupled to the rvoll sensor, at least one of the one or
movre processors is coupled to the autopilot, at least one
of the one or movre processors is coupled to the rocket,
at least one of the one or more processors is coupled to
the one or more memories,

the aircraft configured to perform a method comprising:

receiving, by the activation interface, a whole-aircraft
ballistic parachute deployment rveguest from an occu-
pant of the aircraft; then

based upon the receipt of the whole-aircraft ballistic
parachute deployment request by the activation inter-
Jace, both performing an action and also deploving the
whole-aivcraft ballistic parachute;

wherein the machine readable-instructions include the
actions comprising:
(a) determining whether one ov more parameters need to

be changed for deployment of the whole-aivcraft bal-
listic parachute;

(D) if the determination in action (a) determines that the
one or more parameters does not need to be changed
for deplovment of the whole-aivcraft ballistic para-
chute, then, based at least upon the determination in
action (a), commanding deployment of the whole-
aircraft ballistic parachute;

(¢) if the determination in action (a) determines that the
one orv movre parvameters does need to be changed for
deployment of the whole-airvcraft ballistic parachute,
then, based at least upon the determination in action
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(i) commanding a decrease in aircraft roll;

(d) after commanding the decrease in aircraft voll, then
determining if the one ov more parameters need to be
changed for deployment of the whole-aircraft ballistic
parachute;

(e) if the determination in action (d) determines that the

one or move parameters does not need to be changed
for deployment of the whole-aivcraft ballistic para-
chute, then, based at least upon the determination in
action (d), commanding deployment of the whole-
aircraft ballistic parachute.

77. The aircraft of claim 76, whevein the machine read-

able-instructions include the actions comprising:
1) determining whether a period of time has elapsed;
if the determination in action (f) determines that the
period of time has elapsed, then, based at least upon the
determination that the period of time has elapsed,
commanding deployment of the whole-aircraft ballistic
parachute.
78. The aircraft of claim 77, wherein the machine read-
able-instructions include the actions comprising:
based at least upon the receipt of the whole-aircraft
ballistic parachute deployment request:
(i) commanding an emergency locator transmitter to
transmit a signal and
(ii) displaving a message on a display in the aircraft.
79. The aircraft of claim 76, wherein the machine read-
able-instructions include the actions comprising:
1) determining whether a period of time has elapsed;
if the determination in action (f) determines that the
period of time has elapsed, then, based at least upon the
determination that the period of time has elapsed,
commanding deployment of the whole-aircraft ballistic
parachute even if the one or more parameters need to
be changed for deployment of the whole-aivcraft bal-
listic parachute.
80. The aircraft of claim 79, wherein the machine read-
able-instructions include the actions comprising:
based at least upon the receipt of the whole-aircraft
ballistic parachute deployment vequest:
(i) commanding an emergency locator transmitter to
transmit a signal and
(ii) displaying a message on a display in the aircraft.
81. The aircraft of claim 76, wherein the machine read-
able-instructions include the actions comprising:
based at least upon the receipt of the whole-aircraft
ballistic parachute deployment request:
(i) commanding an emergency locator transmitter to
transmit a signal and
(ii) displaving a message on a display in the aircraft.
82. An aircraft, the aircraft including:
a fuselage,
a whole-aircraft ballistic parachute, which includes a
rocket, that is coupled to the fuselage of the aircraft,
an activation interface,
an airspeed sensor,
a pitch sensor,
a roll sensor,
an autopilot,
one or more memories having machine-readable instruc-
tions storved thereon, and
one ov more processors, each of the one or movre proces-
sors configured to rvead and execute a portion of the
machine-readable instructions;
wherein at least one of the one ov more processors is
coupled to the activation interface, at least one of the
one orv movre processors is coupled to the airspeed
sensoy, at least one of the one or more processors is
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coupled to the pitch sensor, at least one of the one or
movre processors is coupled to the voll sensor, at least
one of the one or more processors is coupled to the
autopilot, at least one of the one or more processors is
coupled to the rocket, at least one of the one or more
processors is coupled to the one or more memories;

the aircraft configured to perform a method comprising:

receiving, by the activation interface, a whole-aircraft
ballistic parachute deployment veguest from an occu-
pant of the airvcraft; then

based upon the receipt of the whole-airvcraft ballistic
parachute deployment request by the activation inter-
Jace, both performing an action and also deploying the
whole-aivcraft ballistic parachute;

wherein the machine readable-instructions include the
actions comprising:

(a) determining whether one ov more parameters need to
be changed for deployment of the whole-aivcraft bal-
listic parachute;

(D) if the determination in action (a) determines that the
one or move parameters does not need to be changed
for deplovment of the whole-aivcraft ballistic para-
chute, then, based at least upon the determination in
action (a), commanding deployment of the whole-
aircraft ballistic parachute;

(¢) if the determination in action (a) determines that the
one or more parameters does need to be changed for
deployment of the whole-aircraft ballistic parachute,
then, based at least upon the determination in action
(a).

(i) commanding the autopilot to decelerate the aircraft,

(d) after commanding the autopilot to decelerate the
aircraft, then determining if the one or more param-
eters need to be changed for deployment of the whole-
aircraft ballistic parachute;

(e) if the determination in action (d) determines that the
one or move parameters does not need to be changed
for deployment of the whole-aivcraft ballistic para-
chute, then, based at least upon the determination in
action (d), commanding deployment of the whole-
aircraft ballistic parachute.

83. The aircraft of claim 82, wherein the machine read-

able-instructions include the actions comprising:

(f) determining whether a period of time has elapsed;

if the determination in action (f) determines that the
period of time has elapsed, then, based at least upon the
determination that the period of time has elapsed,
commanding deployment of the whole-aircraft ballistic
parachute.

84. The aircraft of claim 83, wherein the machine read-

able-instructions include the actions comprising.

based at least upon the veceipt of the whole-aivcraft
ballistic parachute deployment vequest.

(i) commanding an emergency locator transmitter to
transmit a signal and

(ii) displaving a message on a display in the aircraft.

83. The aircraft of claim 82, wherein the machine read-

able-instructions include the actions comprising:

(f) determining whether a period of time has elapsed;

if the determination in action (f) determines that the
period of time has elapsed, then, based at least upon the
determination that the period of time has elapsed,
commanding deployment of the whole-aircraft ballistic
parachute even if the one or morve parameters need to
be changed for deployment of the whole-aivcraft bal-
listic parachute.
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86. The aircraft of claim 85, wherein the machine read-

able-instructions include the actions comprising:

based at least upon the receipt of the whole-aircraft
ballistic parachute deployment request.

(i) commanding an emergency locator transmitter to
transmit a signal and

(ii) displaving a message on a display in the aircraft.

87. The aircraft of claim 82, wherein the machine read-

able-instructions include the actions comprising:

based at least upon the receipt of the whole-aircraft
ballistic parachute deployment vequest:

(i) commanding an emergency locator transmitter to
transmit a signal and

(ii) displaying a message on a display in the aircraft.

88. An aircraft, the aircraft including:

a fuselage,

a whole-aircraft ballistic parachute, which includes a
rocket, that is coupled to the fuselage of the aircraft,

an activation interface,

a Sensor,

an autopilot,

one or more memories having machine-readable instruc-
tions stored thereon, and

one ov more processors, each of the one or movre proces-
sors configured to vead and execute a portion of the
machine-readable instructions;

wherein at least one of the one or morve processors is
coupled to the activation interface, at least one of the
one or move processors is coupled to the sensor, at least
one of the one or more processors is coupled to the
autopilot, at least one of the one or more processors is
coupled to the rocket, at least one of the one or more
processors is coupled to the one or more memories;

the aircraft configured to perform a method comprising:

receiving, by the activation interface, a whole-aircraft
ballistic parachute deployment vequest from an occu-
pant of the aivcraft; then

based upon the receipt of the whole-aircraft ballistic
parachute deployment request by the activation inter-
Jace, both performing an action and also deploying the
whole-aivcraft ballistic parachute;

wherein the machine readable-instructions include the
actions comprising:

(a) determining whether one or more parvameters need to
be changed for deployvment of the whole-aivcraft bal-
listic parachute;

(b) if the determination in action (a) determines that the
one or more parameters does not need to be changed
for deployment of the whole-aivcraft ballistic para-
chute, then, based at least upon the determination in
action (a), commanding deployment of the whole-
aircraft ballistic parachute.

89. An aircraft, the aircraft including:

a fuselage,

a whole-aivcraft ballistic parachute, which includes a
rocket, that is coupled to the fuselage of the aircraft,

an activation interface,

a Sensor

an altitude sensor,

a roll sensor,

an autopilot,

an aircraft engine,

one or more memories having machine-readable instruc-
tions stored thereon, and

one ov more processors, each of the one or movre proces-
sors configured to vead and execute a portion of the
machine-readable instructions;
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wherein at least one of the one ov more processors is
coupled to the activation interface, at least one of the
one or move processors is coupled to the sensor, at least
one of the one or more processors is coupled to the
altitude sensor, at least one of the one or more proces-
sors is coupled to the roll sensor, at least one of the one
or¥ move processors is coupled to the autopilot, at least
one of the one or more processors is coupled to the
aircraft engine, at least one of the one ov more pro-
cessors is coupled to the rocket, at least one of the one
or more processors is coupled to the omne or more
memories;

the aivcraft configured to perform a method comprising:

receiving, by the activation interface, a whole-aivcraft
ballistic parachute deployment vequest from an occu-
pant of the aircraft; then

based upon the receipt of the whole-airvcraft ballistic
parachute deployment request by the activation inter-
Jace, both performing an action and also deploving the
whole-aivcraft ballistic parachute;

wherein the machine rveadable-instructions include the
actions comprising:

(a) determining whether one ov more parameters need to
be changed for deployment of the whole-aivcraft bal-
listic parachute;

(D) if the determination in action (a) determines that the
one or movre parameters does not need to be changed
for deployment of the whole-aivcraft ballistic para-
chute, then, based at least upon the determination in
action (a), commanding deployment of the whole-
aircraft ballistic parachute;

(¢) if the determination in action (a) determines that the
one orv movre parvameters does need to be changed for
deployment of the whole-airvcraft ballistic parachute,
then, based at least upon the determination in action
(a).

(i) commanding a veduction in engine power;
(ii) commanding a climb; and
(iii) commanding a decrease in aircraft roll.

90. An aircraft, the aircraft including:

a fuselage,

a sensor,

a whole-aircraft ballistic parachute, which includes a
rocket, that is coupled to the fuselage of the aircraft,

an activation interface,

an autopilot,

an aircraft engine,

one ov more memories having machine-veadable instruc-
tions stored thereon, and

one or movre processors, each of the one or more proces-
sors configured to vead and execute a portion of the
machine-readable instructions;

wherein at least one of the one ov more processors is
coupled to the activation interface, at least one of the
one or move processors is coupled to the sensor, at least
one of the one or more processors is coupled to the
aircraft engine, at least one of the one or more pro-
cessors is coupled to the rocket, at least one of the one
or more processors Is coupled to the omne or more
memories;

the aivcraft configured to perform a method comprising:

receiving, by the activation interface, a whole-aivcraft
ballistic parachute deployment veguest from an occu-
pant of the aircraft; then

based upon the receipt of the whole-airvcraft ballistic
parachute deployment request by the activation inter-

10

15

20

25

30

35

40

45

50

55

60

65

38

face, both performing an action and also deploying the
whole-aivcraft ballistic parachute;

wherein the machine readable-instructions include the
actions comprising:

(a) determining whether one or more parvameters need to
be changed for deployment of the whole-aivcraft bal-
listic parachute;

(b) if the determination in action (a) determines that the
one or more parameters does not need to be changed
for deployment of the whole-aivcraft ballistic para-
chute, then, based at least upon the determination in
action (a), commanding deployment of the whole-
aircraft ballistic parachute;

(c) if the determination in action (a) determines that the
one or more parameters does need to be changed for
deployment of the whole-aivcraft ballistic parachute,
then, based at least upon the determination in action
(a):

(i) commanding a reduction in engine power.

91. An aircraft, the aircraft including:

a fuselage,

a whole-aircraft ballistic parachute, which includes a
rocket, that is coupled to the fuselage of the aircraft,

an activation interface,

a Sensor,

an altitude sensor,

an autopilot,

one or morve memories having machine-readable instruc-
tions storved thereon, and

one ov more processors, each of the one or movre proces-

sors configured to vead and execute a portion of the
machine-readable instructions;

wherein at least one of the one ov more processors is
coupled to the activation interface, at least one of the
one ov move processors is coupled to the sensor, at least
one of the one or more processors is coupled to the
altitude sensor, at least one of the one or movre proces-
sors is coupled to the autopilot, at least one of the one
or movre processors is coupled to the rocket, at least one
of the one or more processors is coupled to the one or
more memories;

the aircraft configured to perform a method comprising:

receiving, by the activation interface, a whole-aircraft
ballistic parachute deployment vequest from an occu-
pant of the airvcraft; then

based upon the receipt of the whole-aircraft ballistic
parachute deployment request by the activation inter-
face, both performing an action and also deploying the
whole-aivcraft ballistic parachute;

wherein the machine readable-instructions include the
actions comprising:

(a) determining whether one or more parameters need to
be changed for deployment of the whole-aircraft bal-
listic parachute;

(b) if the determination in action (a) determines that the
one or movre parameters does not need to be changed
for deployment of the whole-aivcraft ballistic para-
chute, then, based at least upon the determination in
action (a), commanding deployment of the whole-
aircraft ballistic parachute;

(c) if the determination in action (a) determines that the
one or movre parvameters does need to be changed for
deployment of the whole-aivcraft ballistic parachute,
then, based at least upon the determination in action
(a):

(i) commanding a climb.
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92. An aircraft, the aircraft including:

a fuselage,

a whole-aircraft ballistic parachute, which includes a
vocket, that is coupled to the fuselage of the aircraft,

an activation interface,

a sensor,

a roll sensor

an autopilot,

one ov more memories having machine-veadable instruc-
tions stored thereon, and

one or more processors, each of the one or more proces-
sors configured to read and execute a portion of the
machine-readable instructions;

wherein at least one of the one or more processors is
coupled to the activation interface, at least one of the
one or more processors is coupled to the sensor, at least
one of the one or more processors is coupled to the voll
sensor, at least one of the one or more processors is
coupled to the autopilot, at least one of the one or more
processors is coupled to the rocket, at least one of the
one or more processors is coupled to the one or more
memovies;

the aivcraft configured to perform a method comprising:

receiving, by the activation interface, a whole-aivcraft
ballistic parachute deployment vegquest from an occu-
pant of the aircraft; then

based upon the receipt of the whole-aircraft ballistic
parachute deployment request by the activation inter-
face, both performing an action and also deploving the
whole-aivcraft ballistic parachute;

wherein the machine readable-instructions include the
actions comprising.

(a) determining whether one ov more parameters need to
be changed for deployment of the whole-aivcraft bal-
listic parachute;

(D) if the determination in action (a) determines that the
one or move parameters does not need to be changed
for deployment of the whole-aivcraft ballistic para-
chute, then, based at least upon the determination in
action (a), commanding deployment of the whole-
aircraft ballistic parachute;

(¢) if the determination in action (a) determines that the
one or more parameters does need to be changed for
deployvment of the whole-airvcraft ballistic parachute,
then, based at least upon the determination in action
(a).

(i) commanding a decrease in aircraft roll.

93. An aircraft, the aircraft including:

a fuselage,

a whole-aircraft ballistic parachute, which includes a
rocket, that is coupled to the fuselage of the aircraft,

an activation interface,

a pitch sensor,

a roll sensor,

an autopilot,

one or morve memories having machine-readable instruc-
tions stored thereon, and

one or movre processors, each of the one or more proces-
sors configured to vead and execute a portion of the
machine-readable instructions;

wherein at least one of the one or morve processors is
coupled to the activation interface, at least one of the
one or movre processors is coupled to the pitch sensor,
at least one of the one or more processors is coupled to
the voll sensor, at least one of the one or movre proces-
sors is coupled to the autopilot, at least one of the one
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or movre processors is coupled to the rocket, at least one
of the one or more processors is coupled to the one or
more memovries;

the aircraft configured to perform a method comprising:

receiving, by the activation interface, a whole-aircraft
ballistic parachute deployment vequest from an occu-
pant of the airvcraft; then

based upon the receipt of the whole-aircraft ballistic
parachute deployment request by the activation inter-
face, both performing an action and also deploying the
whole-aivcraft ballistic parachute;

wherein the machine readable-instructions include the
actions comprising:

(a) determining whether one or more parvameters need to
be changed for deployment of the whole-aircraft bal-
listic parachute;

(b) if the determination in action (a) determines that the
one or more parameters does not need to be changed
for deployment of the whole-aivcraft ballistic para-
chute, then, based at least upon the determination in
action (a), commanding deployment of the whole-
aircraft ballistic parachute;

(c) if the determination in action (a) determines that the
one or movre parvameters does need to be changed for
deployment of the whole-aivcraft ballistic parachute,
then, based at least upon the determination in action
(a):

(i) commanding the autopilot to decelerate the aircraft.

94. An aircraft, the aircraft including:

a fuselage,

a whole-aircraft ballistic parachute, which includes a
rocket, that is coupled to the fuselage of the aircraft,

an activation interface,

a pitch sensor,

a roll sensor,

an autopilot,

one or more memories having machine-readable instruc-
tions stored thereon, and

one ov more processors, each of the one or movre proces-
sors configured to read and execute a portion of the
machine-readable instructions;

wherein at least one of the one or morve processors is
coupled to the activation interface, at least one of the
one or more processors is coupled to the pitch sensor,
at least one of the one or more processors is coupled to
the voll sensor, at least one of the one or movre proces-
sors is coupled to the autopilot, at least one of the one
or movre processors is coupled to the rocket, at least one
of the one or more processors is coupled to the one or
more memovries;

the aircraft configured to perform a method comprising:

receiving, by the activation interface, a whole-aircraft
ballistic parachute deployment vequest from an occu-
pant of the aircraft; then

based upon the veceipt of the whole-aivcraft ballistic
parachute deployment request by the activation inter-
Jace, both performing an action and also deploying the
whole-aivcraft ballistic parachute;

wherein the machine readable-instructions include the
actions comprising:

(a) determining whether one or more parameters need to
be changed for deployment of the whole-aivcraft bal-
listic parachute;

(b) if the determination in action (a) determines that the
one or more parameters does not need to be changed
for deployment of the whole-aircraft ballistic para-
chute, then, based at least upon the determination in
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action (a), commanding deployment of the whole-
aircraft ballistic parachute;

(¢) if the determination in action (a) determines that the
one or more parameters does need to be changed for
deployvment of the whole-airvcraft ballistic parachute,
then, based at least upon the determination in action
(a).

(i) commanding the autopilot to change the pitch and
the voll of the aircraft.

95. An aircraft, the aircraft including:

a fuselage,

a whole-aircraft ballistic parachute, which includes a
vocket, that is coupled to the fuselage of the aircraft,

an activation interface,

an airspeed sensor;

an altitude sensor,

a roll sensor

an autopilot,

an aircraft engine,

one ov more memories having machine-veadable instruc-
tions stored thereon, and

one or movre processors, each of the one or more proces-
sors configured to vead and execute a portion of the
machine-readable instructions;

wherein at least one of the one or more processors is
coupled to the activation interface, at least one of the
one or more processors Is coupled to the airspeed
sensor, at least one of the one or more processors is
coupled to the altitude sensor, at least one of the one or
movre processors is coupled to the voll sensor, at least
one of the one or more processors is coupled to the
autopilot, at least one of the one or more processors is
coupled to the aircraft engine, at least one of the one or

movre processors is coupled to the rocket, at least one of

the one or more processors is coupled to the one or
more memories;

the aivcraft configured to perform a method comprising:

receiving, by the activation interface, a whole-aivcraft
ballistic parachute deployment veguest from an occu-
pant of the aircraft; then

based upon the receipt of the whole-aircraft ballistic
parachute deployment request by the activation inter-
Jace, both performing an action and also deploving the
whole-aivcraft ballistic parachute;

wherein the machine readable-instructions include the
actions comprising:

(a) performing a first evaluation that produces a first
outpul;

(D) based at least upon the first output being in a first
state, then commanding deployment of the whole-air-
craft ballistic parachute;

(¢) based at least upon the first output being in a second
state, then:

(i) commanding a reduction in engine power;
(ii) commanding a climb; and
(iii) commanding a decrease in aircraft voll;

(d) after commanding the reduction in engine power, then
performing a second evaluation that produces a second
outpul;

(e) based at least upon the second output being in a first
state, then, commanding deployment of the whole-
aircraft ballistic parachute.

96. The aircraft of claim 95, wherein the machine read-

able-instructions include the actions comprising:

(f) determining whether a period of time has elapsed;
if the determination in action (f) determines that the
period of time has elapsed, then, based at least upon the

42

determination that the period of time has elapsed,
commanding deployment of the whole-aircraft ballistic
parachiute.

97. The aircraft of claim 96, wherein the machine read-

5 able-instructions include the actions comprising:
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based at least upon the receipt of the whole-aircraft
ballistic parachute deployment request:

(i) commanding an emergency locator transmitter to
transmit a signal and

(ii) displaving a message on a display in the aircraft.
98. The aircraft of claim 95, whevein the machine read-

able-instructions include the actions comprising.

(f) determining whether a period of time has elapsed;

if the determination in action (f) determines that the
period of time has elapsed, then, based at least upon the
determination that the period of time has elapsed,
commanding deployment of the whole-aircraft ballistic

parachute even if the second output is not in the first
state.

99. The aircraft of claim 98, wherein the machine read-

able-instructions include the actions comprising:

based at least upon the receipt of the whole-aircraft
ballistic parachute deployment request:

(i) commanding an emergency locator transmitter to
transmit a signal and

(ii) displaying a message on a display in the aircraft.

100. The aircraft of claim 95, wherein the machine

readable-instructions include the actions comprising:

based at least upon the receipt of the whole-aircraft
ballistic parachute deployment request:

(i) commanding an emergency locator transmitter to
transmit a signal and

(ii) displaving a message on a display in the aircraft.

101. An aircraft, the aircraft including:

a fuselage,

a whole-aircraft ballistic parachute, which includes a
rocket, that is coupled to the fuselage of the aircraft,

an activation interface,

a Sensor,

an autopilot,

an aircraft engine,

one or morve memories having machine-readable instruc-
tions stored thereon, and

one ov more processors, each of the one or movre proces-
sors configured to vead and execute a portion of the
machine-readable instructions;

wherein at least one of the one ov more processors is
coupled to the activation interface, at least one of the
one ov move processors is coupled to the sensor, at least
one of the one or more processors is coupled to the
autopilot, at least one of the one or move processors is
coupled to the aircraft engine, at least one of the one or
movre processors is coupled to the rocket, at least one of
the one ov more processors is coupled to the one or
more memovries;

the aircraft configured to perform a method comprising:

receiving, by the activation interface, a whole-aircraft
ballistic parachute deployment rvequest from an occu-
pant of the airvcraft; then

based upon the receipt of the whole-aircraft ballistic
parachute deployment request by the activation inter-

face, both performing an action and also deploying the
whole-aivcraft ballistic parachute;

wherein the machine readable-instructions include the
actions comprising:

(a) performing an first evaluation that produces a first
outpuli;
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(D) if the first output is in a first state, then commanding
deployvment of the whole-aivcraft ballistic parachute;

(¢) if the first output is in a second state, then
(i) commanding a reduction in engine power;

(d) after commanding the veduction in engine power, then
performing a second evaluation that produces a second
outpul;

(e) if the second output is in a first state, then, command-
ing deployment of the whole-aircraft ballistic para-
chute.

102. The aircraft of claim 101, wherein the machine

readable-instructions include the actions comprising:

(f) determining whether a period of time has elapsed;

if the determination in action (f) determines that the
period of time has elapsed, then, based at least upon the
determination that the period of time has elapsed,
commanding deployment of the whole-aircraft ballistic
parachute.

103. The aircraft of claim 102, whervein the machine

readable-instructions include the actions comprising:
based at least upon the veceipt of the whole-aivcraft
ballistic parachute deployment vequest:

(i) commanding an emergency locator transmitter to
transmit a signal and

(ii) displaving a message on a display in the aircraft.

104. The aircraft of claim 101, wherein the machine

readable-instructions include the actions comprising:

(/) determining whether a period of time has elapsed;

if the determination in action (f) determines that the
period of time has elapsed, then, based at least upon the
determination that the period of time has elapsed,
commanding deployment of the whole-aircraft ballistic
parachute even if the second output is not in the first
state.

105. The aircraft of claim 104, wherein the machine

readable-instructions include the actions comprising:

based at least upon the rveceipt of the whole-aivcraft
ballistic parachute deployment vequest.

(i) commanding an emergency locator transmitter to
transmit a signal and

(ii) displaving a message on a display in the aircraft.

106. The aircraft of claim 101, wherein the machine

readable-instructions include the actions comprising:

based at least upon the rveceipt of the whole-aivcraft
ballistic parachute deployment vequest:

(i) commanding an emergency locator transmitter to
transmit a signal and

(ii) displaving a message on a display in the aircraft.

107. An aircraft, the aircraft including:

a fuselage,

a whole-aircraft ballistic parachute, which includes a
vocket, that is coupled to the fuselage of the aircraft,

an activation interface,

an altitude sensor,

an autopilot,

one or morve memories having machine-readable instruc-
tions storved thereon, and

one or movre processors, each of the one or more proces-
sors configured to vead and execute a portion of the
machine-readable instructions;

wherein at least one of the one or more processors is
coupled to the activation interface, at least one of the
one or more processors is coupled to the altitude
sensor, at least one of the one or more processors is
coupled to the autopilot, at least one of the one or more
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processors is coupled to the rocket, at least one of the
one or more processors is coupled to the one or more
memorvies;

the aircraft configured to perform a method comprising:

receiving, by the activation interface, a whole-aircraft
ballistic parachute deployment vequest from an occu-
pant of the airvcraft; then

based upon the rveceipt of the whole-aivcraft ballistic
parachute deployment request by the activation inter-
Jace, both performing an action and also deploying the
whole-aivcraft ballistic parachute;

wherein the machine readable-instructions include the
actions comprising:

(a) performing a first evaluation that produces a first
outpul;

(b) based at least upon the first output being in a first
state, then commanding deployment of the whole-air-
craft ballistic parachute;

(c) based at least upon the first output being in a second
state, then:

(i) commanding a climb;

(d) after commanding the climb, then performing a sec-
ond evaluation that produces a second output;

(e) based at least upon the second output being in a first
state, then, commanding deployment of the whole-
aircraft ballistic parachute.

108. The aircraft of claim 107, wherein the machine

readable-instructions include the actions comprising:

(1) determining whether a period of time has elapsed;

if the determination in action (f) determines that the
period of time has elapsed, then, based at least upon the
determination that the period of time has elapsed,
commanding deployment of the whole-aircraft ballistic
parachiuite.

109. The aircraft of claim 108, wherein the machine

readable-instructions include the actions comprising:
based at least upon the receipt of the whole-aircraft
ballistic parachute deployment vequest.

(i) commanding an emergency locator transmitter to
transmit a signal and

(ii) displaying a message on a display in the aircraft.

110. The aircraft of claim 107, wherein the machine

readable-instructions include the actions comprising:

(f) determining whether a period of time has elapsed;

if the determination in action (f) determines that the
period of time has elapsed, then, based at least upon the
determination that the period of time has elapsed,
commanding deployment of the whole-aircraft ballistic
parachute even if the second output is not in the first
state.

111. The aircraft of claim 110, wherein the machine

readable-instructions include the actions comprising:
based at least upon the receipt of the whole-aircraft
ballistic parachute deployment vequest:

(i) commanding an emergency locator transmitter to
transmit a signal and

(ii) displaving a message on a display in the aircraft.

112. The aircraft of claim 107, wherein the machine

readable-instructions include the actions comprising:
based at least upon the receipt of the whole-aircraft

ballistic parachute deployment vequest:

(i) commanding an emergency locator transmitter to
transmit a signal and

(ii) displaving a message on a display in the aircraft.
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113. An aircraft, the aircraft including:

a fuselage,

a whole-aircraft ballistic parachute, which includes a
vocket, that is coupled to the fuselage of the aircraft,

an activation interface, 5

a roll sensor

an autopilot,

one ov more memories having machine-veadable instruc-
tions stored thereon, and

one or movre processors, each of the one or more proces- 10
sors configured to vead and execute a portion of the
machine-readable instructions;

wherein at least one of the one ov more processors is
coupled to the activation interface, at least one of the
one or movre processors is coupled to the voll sensor, at 15
least one of the one or more processors is coupled to
the autopilot, at least one of the one or more processors
is coupled to the rocket, at least one of the one or more
processors is coupled to the one or more memories;

the aivcraft configured to perform a method comprising: 20

receiving, by the activation interface, a whole-aivcraft
ballistic parachute deployment veguest from an occu-
pant of the aircraft; then

based upon the receipt of the whole-airvcraft ballistic
parachute deployment request by the activation inter- 25
Jace, both performing an action and also deploving the
whole-aivcraft ballistic parachute;

wherein the machine readable-instructions include the
actions comprising:

(a) performing a first evaluation that produces a first 30
outpul;

(D) based at least upon the first output being in a first
state, then commanding deployment of the whole-air-
craft ballistic parachute;

(¢) based at least upon the first output being in a second 35
state, then:

(i) commanding a decrease in aircraft roll;

(d) after commanding the decrease in aircraft voll, then
performing a second evaluation that produces a second
outpul, 40

(e) based at least upon the second output being in a first
state, then, commanding deployment of the whole-
aircraft ballistic parachute.

114. The aircraft of claim 113, wherein the machine

readable-instructions include the actions comprising: 45

(f) determining whether a period of time has elapsed; if
the determination in action (f) determines that the
period of time has elapsed, then, based at least upon the
determination that the period of time has elapsed,
commanding deplovment of the whole-aircraft ballistic 50
parachute.

115. The aircraft of claim 114, whervein the machine

readable-instructions include the actions comprising:

based at least upon the veceipt of the whole-aircraft
ballistic parachute deployment vequest. 55

(i) commanding an emergency locator transmitter to
transmit a signal and

(ii) displaving a message on a display in the aircraft.

116. The aircraft of claim 113, wherein the machine

readable-instructions include the actions comprising: 60

(f) determining whether a period of time has elapsed;

if the determination in action (f) determines that the
period of time has elapsed, then, based at least upon the
determination that the period of time has elapsed,
commanding deployment of the whole-aircraft ballistic 65
parachute even if the second output is not in the first
state.

46

117. The aircraft of claim 116, wherein the machine
readable-instructions include the actions comprising:
based at least upon the receipt of the whole-aircraft
ballistic parachute deployment request.

(i) commanding an emergency locator tramnsmitter to
transmit a signal and

(ii) displaving a message on a display in the aircraft.

118. The aircraft of claim 113, wherein the machine

readable-instructions include the actions comprising:
based at least upon the receipt of the whole-aircraft
ballistic parachute deployment vegquest:

(i) commanding an emergency locator tramnsmitter to
transmit a signal and

(ii) displaving a message on a display in the aircraft.

119. An aircraft, the aircraft including:

a fuselage,

a whole-aircraft ballistic parachute, which includes a
rocket, that is coupled to the fuselage of the aircraft,

an activation interface,

a pitch sensor,

a roll sensor,

an autopilot,

one or morve memories having machine-readable instruc-
tions stored thereon, and

one ov more processors, each of the one or move proces-
sors configured to vead and execute a portion of the
machine-readable instructions;

wherein at least one of the one ov more processors is
coupled to the activation interface, at least one of the
one or more processors is coupled to the pitch sensor,
at least one of the one or more processors is coupled to
the voll sensor, at least one of the one or movre proces-
sors is coupled to the autopilot, at least one of the one
or movre processors is coupled to the rocket, at least one
of the one or more processors is coupled to the one or
more memories;

the aircraft configured to perform a method comprising:

receiving, by the activation interface, a whole-aircraft
ballistic parachute deployment vequest from an occu-
pant of the airvcraft; then

based upon the rveceipt of the whole-aivcraft ballistic
parachute deployment request by the activation inter-
face, both performing an action and also deploying the
whole-aivcraft ballistic parachute;

wherein the machine readable-instructions include the
actions comprising:

(a) performing a first evaluation that produces a first
outpuli;

(b) based at least upon the first output being in a first
state, then commanding deployment of the whole-air-
craft ballistic parachute;

(c) based at least upon the first output being in a second
state, then:

(i) commanding the autopilot to decelerate the aircraft,

(d) after commanding the autopilot to decelerate the
aircraft, then performing a second evaluation that
produces a second output;

(e) based at least upon the second output being in a first
state, then, commanding deployment of the whole-
aircraft ballistic parachute.

120. The aircraft of claim 119, wherein the machine

readable-instructions include the actions comprising:

(f) determining whether a period of time has elapsed;

il the determination in action (f) determines that the
period of time has elapsed, then, based at least upon the
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determination that the period of time has elapsed,
commanding deployment of the whole-aircraft ballistic
parachute.
121. The aircraft of claim 120, wherein the machine
readable-instructions include the actions comprising:
based at least upon the rveceipt of the whole-aivcraft
ballistic parachute deployment vequest:
(i) commanding an emergency locator transmitter to
transmit a signal and
(ii) displaving a message on a display in the aircraft.
122, The aircraft of claim 119, wherein the machine
readable-instructions include the actions comprising:
(f) determining whether a period of time has elapsed;
if the determination in action (f) determines that the
period of time has elapsed, then, based at least upon the
determination that the period of time has elapsed,
commanding deployment of the whole-aircraft ballistic
parachute even if the second output is not in the first
state.
123. The aircraft of claim 122, wherein the machine
readable-instructions include the actions comprising:
based at least upon the veceipt of the whole-aivcraft
ballistic parachute deployment vequest.:
(i) commanding an emergency locator transmitter to
transmit a signal and
(ii) displaving a message on a display in the aircraft.
124. The aircraft of claim 119, wherein the machine
readable-instructions include the actions comprising:
based at least upon the veceipt of the whole-aircraft
ballistic parachute deployment vequest.:
(i) commanding an emergency locator transmitter to
transmit a signal and
(ii) displaving a message on a display in the aircraft.
125. An aircraft, the aircraft including:
a fuselage,
a whole-aircraft ballistic parachute, which includes a
rocket, that is coupled to the fuselage of the aircraft,
an activation interface,
a Sensor,
an autopilot,
one or morve memories having machine-readable instruc-
tions stored thereon, and
one or movre processors, each of the one or more proces-
sors configured to read and execute a portion of the
machine-readable instructions;
wherein at least one of the one or more processors is
coupled to the activation interface, at least one of the
one or move processors is coupled to the sensor, at least
one of the one ov more processors is coupled to the
autopilot, at least one of the one or more processors is
coupled to the vocket, at least one of the one or more
processors is coupled to the one or more memories;
the aivcraft configured to perform a method comprising:
receiving, by the activation interface, a whole-aircraft
ballistic parachute deployment vegquest from an occu-
pant of the aircraft; then
based upon the receipt of the whole-aircraft ballistic
parachute deployment request by the activation inter-
face, both performing an action and also deploving the
whole-aivcraft ballistic parachute;
wherein the machine readable-instructions include the
actions comprising.
(a) performing a first evaluation that produces a first
outpul;
(D) based at least upon the first output being in a first
state, then commanding deployment of the whole-air-
craft ballistic parachute.
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126. An aircraft, the aircraft including:

a fuselage,

a whole-aircraft ballistic parachute, which includes a
rocket, that is coupled to the fuselage of the aircraft,

an activation interface,

a Sensor,

an altitude sensor,

a roll sensor,

an autopilot,

an aircraft engine,

one or more memories having machine-readable instruc-
tions stored thereon, and

one ov more processors, each of the one or movre proces-
sors configured to rvead and execute a portion of the
machine-readable instructions;

wherein at least one of the one ov more processors is
coupled to the activation interface, at least one of the
one or move processors is coupled to the sensor, at least
one of the one or more processors is coupled to the
altitude sensor, at least one of the one or more proces-
sors is coupled to the roll sensor, at least one of the one
or move processors is coupled to the autopilot, at least
one of the one or more processors is coupled to the
aircraft engine, at least one of the one ov more pro-
cessors is coupled to the rocket, at least one of the one
or move processors Iis coupled to the one or more
memorvries;

the aircraft configured to perform a method comprising:

receiving, by the activation interface, a whole-aircraft
ballistic parachute deployment rvequest from an occu-
pant of the aircraft; then

based upon the receipt of the whole-aircraft ballistic
parachute deployment request by the activation inter-
Jace, both performing an action and also deploying the
whole-aivcraft ballistic parachute;

wherein the machine readable-instructions include the
actions comprising:

(a) performing a first evaluation that produces a first
outpuli;

(b) based at least upon the first output being in a first
state, then commanding deployment of the whole-air-
craft ballistic parachute;

(c) based at least upon the first output being in a second
state, then:

(i) commanding a reduction in engine power;
(ii) commanding a climb; and
(iii) commanding a decrease in aircraft voll.

127. An aircraft, the aircraft including:

a fuselage,

a whole-aircraft ballistic parachute, which includes a
rocket, that is coupled to the fuselage of the aircraft,

an activation interface,

a Sensor,

an autopilot,

an aircraft engine,

one or morve memories having machine-readable instruc-
tions storved thereon, and

one ov more processors, each of the one or movre proces-
sors configured to rvead and execute a portion of the
machine-readable instructions;

wherein at least one of the one ov more processors is
coupled to the activation interface, at least one of the
one ov move processors is coupled to the sensor, at least
one of the one or more processors is coupled to the
aircraft engine, at least one of the one ov more pro-
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cessors is coupled to the rocket, at least one of the one
or more processors Is coupled to the ome or more
memovies;

the aircraft configured to perform a method comprising:

receiving, by the activation interface, a whole-aircraft
ballistic parachute deployment veguest from an occu-
pant of the aircraft; then

based upon the receipt of the whole-aircraft ballistic
parachute deployment request by the activation inter-
Jace, both performing an action and also deploving the
whole-aivcraft ballistic parachute;

wherein the machine readable-instructions include the
actions comprising:

(a) performing a first evaluation that produces a first
outpul;

(D) based at least upon the first output being in a first
state, then commanding deployment of the whole-air-
craft ballistic parachute;

(¢) based at least upon the first output being in a second
state, the:

(i) commanding a veduction in engine power.

128. An aircraft, the aircraft including:

a fuselage,

a whole-aircraft ballistic parachute, which includes a
vocket, that is coupled to the fuselage of the aircraft,

an activation interface,

an altitude sensor,

an autopilot,

one ov more memories having machine-veadable instruc-
tions storved thereon, and

one or movre processors, each of the one or more proces-
sors configured to vead and execute a portion of the
machine-readable instructions;

wherein at least one of the one or more processors is
coupled to the activation interface, at least one of the
one or more processors is coupled to the altitude
sensor, at least one of the one or more processors is
coupled to the autopilot, at least one of the one or more
processors is coupled to the rocket, at least one of the
one or move processors is coupled to the one or more
memovies;

the aircraft configured to perform a method comprising:

receiving, by the activation interface, a whole-aircraft
ballistic parachute deployment rveguest from an occu-
pant of the aircraft; then

based upon the receipt of the whole-airvcraft ballistic
parachute deployment request by the activation inter-
Jace, both performing an action and also deploying the
whole-aivcraft ballistic parachute;

wherein the machine rveadable-instructions include the
actions comprising:

(a) performing a first evaluation that produces a first
outpul,

(D) based at least upon the first output being in a first
state, then commanding deployment of the whole-air-
craft ballistic parachute;

(c¢) based at least upon the first output being in a second
state, then:

(i) commanding a climb.

129. An aircraft, the aircraft including:

a fuselage,

a whole-aircraft ballistic parachute, which includes a
rocket, that is coupled to the fuselage of the aircraft,

an activation interface,

a roll sensor,

an autopilot,
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one or morve memories having machine-readable instruc-
tions stored thereon, and

one ov more processors, each of the one or more proces-

sors configured to read and execute a portion of the
machine-readable instructions;

wherein at least one of the one ov more processors is
coupled to the activation interface, at least one of the
one or movre processors is coupled to the roll sensor, at
least one of the one or more processors is coupled to
the autopilot, at least one of the one or more processors
is coupled to the vocket, at least one of the one or more
processors is coupled to the one or move memories;

the aircraft configured to perform a method comprising:

receiving, by the activation interface, a whole-aircraft
ballistic parachute deployment rvequest from an occu-
pant of the airvcraft; then

based upon the receipt of the whole-aircraft ballistic
parachute deployment request by the activation inter-
Jace, both performing an action and also deployving the
whole-aivcraft ballistic parachute;

wherein the machine readable-instructions include the
actions comprising:

(a) performing a first evaluation that produces a first
outpuli;

(b) based at least upon the first output being in a first

state, then commanding deployment of the whole-air-
craft ballistic parachute;

(c) based at least upon the first output being in a second
state, then:
(i) commanding a decrease in aircraft voll.

130. An aircraft, the aircraft including:

a fuselage,

a whole-aircraft ballistic parachute, which includes a
rocket, that is coupled to the fuselage of the aircraft,

an activation interface,

a pitch sensor,

a roll sensor,

an autopilot,

an aircraft engine,

one or morve memories having machine-readable instruc-
tions stored thereon, and

one ov more processors, each of the one or movre proces-
sors configured to read and execute a portion of the
machine-readable instructions;

wherein at least one of the one ov more processors is
coupled to the activation interface, at least one of the
one or movre processors is coupled to the pitch sensor,
at least one of the one or more processors is coupled to
the voll sensor, at least one of the one or movre proces-
sors is coupled to the autopilot, at least one of the one
or more processors is coupled to the aircraft engine, at
least one of the one or more processors is coupled to
the rocket, at least one of the one or movre processors
is coupled to the one or move memories;

the aircraft configured to perform a method comprising:

receiving, by the activation interface, a whole-aircraft
ballistic parachute deployment rvequest from an occu-
pant of the airvcraft; then

based upon the receipt of the whole-aircraft ballistic
parachute deployment request by the activation inter-
face, both performing an action and also deploying the
whole-aivcraft ballistic parachute;

wherein the machine readable-instructions include the
actions comprising:

(a) performing a first evaluation that produces a first
outpuli;
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(D) based at least upon the first output being in a first
state, then commanding deployment of the whole-air-
craft ballistic parachute;

(c¢) based at least upon the first output being in a second
state, then:

(i) commanding a veduction in engine power; and
(ii) commanding the autopilot to decelerate the air-
craft.

131. An aircraft, the aircraft including:

a fuselage,

a whole-aircraft ballistic parachute, which includes a
rocket, that is coupled to the fuselage of the aircraft,

an activation interface,

a pitch sensor,

a roll sensor,

an autopilot,

one or more memories having machine-veadable instruc-
tions storved thereon, and

one or more processors, each of the one or more proces-
sors configured to vead and execute a portion of the
machine-readable instructions;

wherein at least one of the one or more processors is
coupled to the activation interface, at least one of the
one or move processors is coupled to the pitch sensor,
at least one of the one or more processors is coupled to
the roll sensor, at least one of the one ov more proces-
sors is coupled to the autopilot, at least one of the one
o¥ movre processors is coupled to the rocket, at least one
of the one or more processors is coupled to the one or
more memories;

the aivcraft configured to perform a method comprising:

receiving, by the activation interface, a whole-aivcraft
ballistic parachute deployment rveguest from an occu-
pant of the airvcraft; then

based upon the receipt of the whole-airvcraft ballistic
parachute deployment request by the activation inter-
Jace, both performing an action and also deploying the
whole-aivcraft ballistic parachute;

wherein the machine rveadable-instructions include the
actions comprising:

(a) performing a first evaluation that produces a first
outpul;

(b) based at least upon the first output being in a first
state, then commanding deployment of the whole-air-
craft ballistic parachute;

(¢) based at least upon the first output being in a second
state, then commanding the autopilot to decelerate the
aircraft.

132. An aircraft, the aircraft including:

a fuselage,

a whole-aircraft ballistic parachute, which includes a
rocket, that is coupled to the fuselage of the aircraft,

an activation interface,

an altitude sensor

a roll sensor,

an autopilot,

an aircraft engine,

one or morve memories having machine-readable instruc-
tions storved thereon, and

one or movre processors, each of the one or more proces-
sors configured to vead and execute a portion of the
machine-readable instructions;

wherein at least one of the one or more processors is
coupled to the activation interface, at least one of the
one or more processors is coupled to the altitude
sensor, at least one of the one or more processors is
coupled to the rvoll sensor, at least one of the one or
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movre processors is coupled to the autopilot, at least one
of the one or more processors is coupled to the aircraft
engine, at least one of the one ov more processors is
coupled to the rocket, at least one of the one or more
processors is coupled to the one or more memories;

the aircraft configured to perform a method comprising:

receiving, by the activation interface, a whole-aircraft
ballistic parachute deployment vequest from an occu-
pant of the airvcraft; then

based upon the receipt of the whole-aircraft ballistic
parachute deployment request by the activation inter-
face, both performing an action and also deploying the
whole-aivcraft ballistic parachute;

wherein the machine readable-instructions include the
actions comprising:

based at least upon the receipt of the whole-aircraft
ballistic parachute deployment regquest:
(i) commanding a reduction in engine power;
(ii) commanding a climb; and
(iii) commanding a decrease in aircraft voll.

133. An aircraft, the aircraft including:

a fuselage,

a whole-aircraft ballistic parachute, which includes a
rocket, that is coupled to the fuselage of the aircraft,

an activation interface,

an autopilot,

one or morve memories having machine-readable instruc-
tions stored thereon, and

one ov more processors, each of the one or movre proces-
sors configured to vead and execute a portion of the
machine-readable instructions;

wherein at least one of the one ov more processors is
coupled to the activation interface, at least one of the
one or more processors is coupled to the autopilot, at
least one of the one or more processors is coupled to
the rocket, at least one of the one or move processors
is coupled to the one or move memories;

the aircraft configured to perform a method comprising:

receiving, by the activation interface, a whole-aircraft
ballistic parachute deployment vequest from an occu-
pant of the aircraft; then

based upon the rveceipt of the whole-aivcraft ballistic
parachute deployment request by the activation inter-
Jace, both performing an action and also deploying the
whole-aivcraft ballistic parachute;

wherein the machine readable-instructions include the
actions comprising:

based at least upon the receipt of the whole-aircraft
ballistic parachute deployment rvequest, determining
whether a period of time has elapsed;

based at least upon a determination that the period of time
has elapsed, commanding deployment of the whole-
aircraft ballistic parachute.

134. An aircraft, the aircraft including:

a fuselage,

a whole-aivcraft ballistic parachute, which includes a
rocket, that is coupled to the fuselage of the aircraft,

an activation interface,

an airspeed sensor,

an autopilot,

one or more memories having machine-readable instruc-
tions stored thereon, and

one ov more processors, each of the one or movre proces-
sors configured to rvead and execute a portion of the
machine-readable instructions;

wherein at least one of the one ov more processors is
coupled to the activation interface, at least one of the
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one or more processors Is coupled to the airspeed
sensor, at least one of the one or more processors is
coupled to the autopilot, at least one of the one or more
processors is coupled to the rocket, at least one of the
one or move processors is coupled to the one or more
memovies;

the aircraft configured to perform a method comprising:

receiving, by the activation interface, a whole-aircraft
ballistic parachute deployment veguest from an occu-
pant of the airvcraft; then

based upon the receipt of the whole-airvcraft ballistic
parachute deployment request by the activation inter-
Jace, both performing an action and also deploying the
whole-aivcraft ballistic parachute;

wherein the machine readable-instructions include the
actions comprising:

based at least upon the veceipt of the whole-aivcraft
ballistic parachute deployment request, determining
whether a period of time has elapsed;

based at least upon a determination that the period of time
has elapsed, commanding deployment of the whole-
aircraft ballistic parachute even if the aircraft exceeds
a reference airspeed.

135. An aircraft, the aircraft including:

a fuselage,

a whole-aircraft ballistic parachute, which includes a
vocket, that is coupled to the fuselage of the aircraft,

an activation interface,

an emergency locator transmitter,

one ov more memories having machine-veadable instruc-
tions storved thereon, and

one or more processors, each of the one or more proces-

sors configured to vead and execute a portion of the
machine-readable instructions;

wherein at least one of the one or more processors is
coupled to the activation interface, at least one of the
one or more processors is coupled to the emergency
locator transmitter, at least one of the one or more
processors is coupled to the rocket, at least one of the
one or move processors is coupled to the one or more
memovies;

the aircraft configured to perform a method comprising:

receiving, by the activation interface, a whole-aircraft
ballistic parachute deployment rveguest from an occu-
pant of the aircraft; then

based upon the receipt of the whole-airvcraft ballistic
parachute deployment request by the activation inter-
Jace, both performing an action and also deploying the
whole-aivcraft ballistic parachute;

wherein the machine rveadable-instructions include the
action comprising:

based at least upon the veceipt of the whole-aivcraft
ballistic parachute deployment rvequest, commanding
an emergency locator transmitter to transmit a signal.

136. An aircraft, the aircraft including:

a fuselage,

a whole-aircraft ballistic parachute, which includes a
rocket, that is coupled to the fuselage of the aircraft,

an activation interface,

an autopilot,

an aircraft engine,

one ov more memories having machine-veadable instruc-
tions stored thereon, and

one or movre processors, each of the one or more proces-
sors configured to vead and execute a portion of the
machine-readable instructions;
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wherein at least one of the one or morve processors is
coupled to the activation interface, at least one of the
one or more processors Iis coupled to the aircraft
engine, at least one of the one ov more processors is
coupled to the rocket, at least one of the one or more
processors is coupled to the one or more memories;

the aircraft configured to perform a method comprising:

receiving, by the activation interface, a whole-aircraft
ballistic parachute deployment vequest from an occu-
pant of the airvcraft; then

based upon the receipt of the whole-aircraft ballistic
parachute deployment request by the activation inter-
Jace, both performing an action and also deploying the
whole-aivcraft ballistic parachute;

wherein the machine readable-instructions include the
action comprising.

based at least upon the receipt of the whole-aircraft
ballistic parachute deployment request, command a
reduction in engine power.

137. An aircraft, the aircraft including:

a fuselage,

a whole-aircraft ballistic parachute, which includes a
rocket, that is coupled to the fuselage of the aircraft,

an activation interface,

a pitch sensor,

an autopilot,

one or morve memories having machine-readable instruc-
tions stored thereon, and

one ov more processors, each of the one or movre proces-
sors configured to vead and execute a portion of the
machine-readable instructions;

wherein at least one of the one ov more processors is
coupled to the activation interface, at least one of the
one or movre processors is coupled to the pitch sensor,
at least one of the one or more processors is coupled to
the autopilot, at least one of the one or more processors
is coupled to the vocket, at least one of the one or more
processors is coupled to the one or more memories;

the aircraft configured to perform a method comprising:

receiving, by the activation interface, a whole-aircraft
ballistic parachute deployment vequest from an occu-
pant of the aircraft; then

based upon the rveceipt of the whole-aivcraft ballistic
parachute deployment request by the activation inter-
face, both performing an action and also deploying the
whole-aivcraft ballistic parachute;

wherein the machine readable-instructions include the
action comprising.

based at least upon the receipt of the whole-aircraft
ballistic parachute deployment request, command the
autopilot to increase aircraft pitch.

138. An aircraft, the aircraft including:

a fuselage,

a whole-aivcraft ballistic parachute, which includes a
vocket, that is coupled to the fuselage of the aircraft,

an activation interface,

a roll sensor,

an autopilot,

one or more memories having machine-readable instruc-
tions storved thereon, and

one ov more processors, each of the one or movre proces-

sors configured to rvead and execute a portion of the
machine-readable instructions;

wherein at least one of the one ov more processors is
coupled to the activation interface, at least one of the
one or move processors is coupled to the roll sensor, at
least one of the one or more processors is coupled to
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the autopilot, at least one of the one or more processors
is coupled to the vocket, at least one of the one or more
processors is coupled to the one or more memories;
the aircraft configured to perform a method comprising:
receiving, by the activation interface, a whole-aircraft >
ballistic parachute deployment veguest from an occu-
pant of the aircraft; then
based upon the receipt of the whole-aircraft ballistic

parachute deployment request by the activation inter-
Jace, both performing an action and also deploving the
whole-aivcraft ballistic parachute;

wherein the machine readable-instructions include the
action comprising.

based at least upon the veceipt of the whole-aircraft
ballistic parachute deployment request, command the
autopilot to rveduce aircraft roll.

139. An aircraft, the aircraft including:

a fuselage,

a whole-aircraft ballistic parachute, which includes a
rocket, that is coupled to the fuselage of the aircraft,

an activation interface,

a pitch sensor,

a roll sensor,

an autopilot,

one or morve memories having machine-readable instruc-
tions stored thereon, and
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one ov more processors, each of the one or more proces-
sors configured to read and execute a portion of the
machine-readable instructions;

wherein at least one of the one or morve processors is
coupled to the activation interface, at least one of the
one or movre processors is coupled to the pitch sensor,
at least one of the one or more processors is coupled to
the voll sensor, at least one of the one or movre proces-
sors is coupled to the autopilot, at least one of the one
or movre processors is coupled to the rocket, at least one
of the one or more processors is coupled to the one or
more memovries;

the aircraft configured to perform a method comprising:

receiving, by the activation interface, a whole-aircraft
ballistic parachute deployment vequest from an occu-
pant of the aircraft; then

based upon the receipt of the whole-aircraft ballistic
parachute deployment request by the activation inter-
face, both performing an action and also deploying the
whole-aivcraft ballistic parachute;

wherein the machine readable-instructions include the
action comprising.

based at least upon the receipt of the whole-aircraft
ballistic parachute deployment request, command the
autopilot to change the attitude of the aircraft.
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POST-ACTIVATION ACTIONS

(71)  Applicant: Hoyt A. Fleming, III
(72) Inventor: Hoyt A. Fleming, 111
(73)  Assignee: HOYT AUGUSTUS FLEMING

Trial Number:
[PR2020-00762 filed Mar. 27, 2020

Inter Partes Review Certificate for:
Patent No.: RE47.474

Issued: Jul. 2, 2019
Appl. No.: 15/836,885
Filed: Dec. 10, 2017

The results of IPR2020-00762 are reflected in this inter
partes review certificate under 35 U.S.C. 318(b).



INTER PARTES REVIEW CERTIFICATE
U.S. Patent RE47.474 K1

Trial No. IPR2020-00762

Certificate Issued Jun. 8, 2022

1

AS A RESULT OF THE INTER PART.
REVIEW PROCEEDING, I'T HAS BE.
DETERMINED THATI:

(L.
p

T
Z,

Claims 95-124 and 126-131 are cancelled.
Claim 125 1s disclaimed.

ke ) ke ke o



a2 INTER PARTES REVIEW CERTIFICATE (2833rd)

United States Patent (10) Number: US RE47.474 K2
Fleming, 111 45) Certificate Issued:  Sep. 20, 2022

(34) INTELLIGENT BALLISTIC PARACHUTE
SYSTEM THAT PERFORMS
PRE-ACTIVATION AND/OR
POST-ACTIVATION ACTIONS

(71)  Applicant: Hoyt A. Fleming, III
(72) Inventor: Hoyt A. Fleming, 111
(73)  Assignee: CIRRUS DESIGN CORPORATION

Trial Number:
I[PR2019-01566 filed Sep. 3, 2019

Inter Partes Review Certificate for:
Patent No.: RE47.474

Issued: Jul. 2, 2019
Appl. No.: 15/836,885
Filed: Dec. 10, 2017

The results of IPR2019-01566 are reflected in this inter
partes review certificate under 35 U.S.C. 318(b).



INTER PARTES REVIEW CERTIFICATE
U.S. Patent RE47.,474 K2

Trial No. IPR2019-01566

Certificate Issued Sep. 20, 2022

1

AS A RESULT OF THE INTER PART.
REVIEW PROCEEDING, I'T HAS BE.
DETERMINED THATI:

(L.
p

T
Z,

Claims 2, 3, 8, 10, 15, 132 and 137-139 are cancelled. :

Claims 135 and 136 are disclaimed.

ke ) ke ke o
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