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(57) ABSTRACT

A cargo parachute release apparatus comprising an assembly
plate and a hinged member that is hinged to the assembly
plate with a hinge pin. Parachute riser attachment compo-
nents are positioned between the assembly plate and hinged
member when the hinged member is in the closed position.
An electronic package assembly having a microprocessor
having predetermined parameters is provided, and the elec-
tronic package assembly has horizontal and vertical acceler-
ometers and a strain gage for collecting data and sending the
data to the microprocessor for processing. When the incom-
ing data matches the predetermined parameters that indicate
impact has been made, the microprocessor sends a firing
signal to an electro-explosive device to detonate which causes
the hinged member to open and release the parachute. The
cargo is not dragged along the ground, tipped over or other-
wise damaged.
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CARGO PARACHUTE RELEASE
APPARATUS, SYSTEM AND METHOD

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority based on U.S. Pro-
visional patent application No. 60/692,635 filed Jun. 21, 2005
to Hansson et al., for a Cargo Parachute Release Apparatus,
System and Method which is incorporated herein by refer-
ence.

BACKGROUND

[0002] Some military cargo planes are designed so that
cargo can be dropped out of them while the plane is airborne.
The cargo is secured on pallets and extracted from the plane.
As the cargo falls, parachutes deploy to slow the descent. At
some point after the cargo impacts land, the parachutes must
detach, otherwise the parachutes could drag the cargo or tip
the cargo over.

[0003] Therefore, mechanical devices are used to release
the parachutes from the cargo. A significant problem exists
with the current systems because they have an unacceptable
success rate, because parachuted drops of cargo end up tip-
ping over upon impact and roll on the ground, which can
damage and/or ruin the cargo.

[0004] Thus, what is needed is a better apparatus for releas-
ing parachutes from cargo.

SUMMARY

[0005] The cargo parachute release apparatus, system, and
method of this invention is capable of supporting about
25,000 pounds of cargo. Two individual cargo parachute
release apparatuses can be connected or “piggybacked” to
one another, so that cargo loads of up to about 50,000 pounds
can be supported. The cargo loads are placed on and secured
to pallets, and can include food, medicine, and heavy
vehicles.

[0006] In a preferred embodiment, the cargo parachute
release apparatus of the invention comprises an assembly
plate and a hinged member that are connected to one another
by a hinge pin, such that the hinged member is movable
between an open or release position and a closed position. The
hinged member has formations having bores. There is an
electronic assembly or electronic package assembly (herein-
after EPA) from which extend release pins, and the EPA is
fitted in a recess formed in the assembly plate. The hinged
member is moved into a closed position, such that the release
pins extend from the EPA and are received in the bores in the
formations. The hinged member is moved into the closed
position when the cargo parachute release is being assembled.
Inaddition, when the hinged member is in the closed position,
parachute riser attachment components that connect to the
parachute are positioned in curved recesses that are formed in
the assembly plate and the hinged member, respectively.
[0007] The assembly plate has a recess into which is fitted
the EPA. One of the functions of the EPA is to determine when
the parachute should release from the cargo parachute appa-
ratus. This is accomplished by a circuit assembly having a
microprocessor, vertical and horizontal accelerometers, a
flash memory chip, a network of resistors forming a strain
gage, a firing circuit, a voltage supervisor circuit and a voltage
regulator network. There is also an electro-explosive device
(hereinafter EED) positioned in the EPA. When the cargo is
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pushed from the aircraft the strain gage detects a voltage
signal acts and this acts to “wake up” or activate the micro-
processor to begin operation of the electrical system. The
processor thereafter begins to receive data from the vertical
and horizontal accelerometers to sense the vertical and hori-
zontal movement of the descending parachute. The vertical
and horizontal accelerometers continuously send data to the
microprocessor for processing and evaluation. The micropro-
cessor sends the incoming data to a flash memory for storage
after processing.

[0008] The microprocessor continues to monitor and pro-
cess the incoming data from the vertical and horizontal accel-
erometers until the data indicates that the cargo has impacted
with land or water. In particular, the microprocessor has
stored predetermined parameters and when the incoming data
matches the predetermined parameters, that is, the impact
signal is detected, the microprocessor sends a command sig-
nal to the firing circuit, and the firing circuit activates or fires
the EED.

[0009] The EPA includes a spring that forces on the release
pins so that the release pins extend from the EPA and into the
bores in the formations in the hinged member. When the EED
fires, the gas causes the release pins retract into the housing
and the spring compresses, and the release pins are thereafter
held in the retracted position by pin retainers. When the
release pins retract they rapidly withdraw out of the bores in
the formations in the hinged member. The hinged member is
thus allowed to open, and when this happens the parachute
attachment riser components release and the parachute(s)
detaches from the cargo.

[0010] When the parachute is dropped from a plane the
parachute deploys, which causes a strain to be imparted
through the parachute riser attachment causing the EPA to
arm. Vertical and horizontal accelerometers measure the rate
and angle of descent and the strain gage measures the tensile
load on the parachute attachment riser components. The
microprocessor constantly compares this incoming data with
a set of stored predetermined parameters. When the measured
strain data and data inputs from the vertical and horizontal
accelerometers match the predetermined parameters stored in
the microprocessor, the microprocessor sends a firing signal
to the firing circuit which causes an explosive device to deto-
nate. The release pins retract from the bores in the hinged
member, and the hinged member opens and the parachute
detaches.

[0011] Inanother embodiment, there can be a pin, pull pin
or release pin that connects to a switch. When the cargo is
extracted from the plane and dropped, the arming pin is pulled
and this closes the switch causing current to flow in the circuit
assembly. Thus, the pulling the arming pin when the cargo is
dropped activates the EPA. In addition, in such an embodi-
ment the strain gage is not required, because the EPA is armed
when the arming pin is pulled. Thus the EPA can be make
without the strain gage.

[0012] In yet another embodiment, the EPA can have both
the strain gage as described above, and the arming pin and
switch which will provide for a degree of redundancy to arm
the EPA.

[0013] Thus, the with the present invention the cargo is
advantageously not damaged, because the parachutes are
detached at a the precise moment when the predetermined
parameters are met, which prevents any significant damage to
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the cargo. The problems associated with wind dragging and
ruining cargo are thus advantageously eliminated by the
invention.

BRIEF DESCRIPTION OF THE FIGURES

[0014] At the outset, it is noted that like reference numbers
are intended to identify the same structure, portions, or sur-
faces consistently throughout the figures.

[0015] FIG. 1 is a perspective view of the cargo parachute
release apparatus wherein the hinged member is in the closed
position.

[0016] FIG. 2 is a rear elevational view, partly in broken
line, of the cargo parachute release apparatus.

[0017] FIG. 3 is a perspective view of the cargo parachute
release apparatus wherein the hinged member is in a partially
open position.

[0018] FIG. 4 is a front elevational view, partly in broken
line, of the cargo parachute release apparatus wherein the
hinged member is in the fully open position.

[0019] FIG.5is a perspective view, partly in broken line, of
the cargo parachute release apparatus wherein the hinged
member is in the open position.

[0020] FIG. 6 is a perspective view of the cargo parachute
release apparatus wherein the hinged member is in the open
position.

[0021] FIG. 7 is a front elevational view of the cargo para-
chute release apparatus wherein the hinged member is in the
open position.

[0022] FIG. 8 is a right side elevational view of the cargo
parachute release apparatus wherein the hinged member is in
the open position.

[0023] FIG. 9 is a top plan view of the cargo parachute
release apparatus wherein the hinged member is in the open
position.

[0024] FIG. 10 is a diagrammatic view of the cargo para-
chute release joined to a parachute and cargo

[0025] FIG. 11 is a block diagram depicting the electronic
system of the EPA.

[0026] FIG. 12A is a portion of the circuit diagram of the
EPA.
[0027] FIG. 12B is a portion of the circuit diagram of the
EPA.
[0028] FIG. 13 is a portion of the circuit diagram for the

vertical accelerometer component of the EPA.

[0029] FIG. 14 is an exploded view of the components of
the EPA.

[0030] FIG. 15 is a perspective view of the housing of the
EPA.

[0031] FIG. 16 is a sectional view of the housing taken

along cut line A-A shown in FIG. 14.

[0032] FIG.17is anenlarged portion of FIG. 16 indicate by
arrow B in FIG. 16.

[0033] FIG. 18 is a perspective view of the latch pins and
spring.
[0034] FIG. 19 is an exploded view of the release pin and

release pin retainer.

[0035] FIG. 20 is a perspective view of the release pin and
release pin retainer.

[0036] FIG. 21 is a perspective view of the release pin and
release pin retainer showing gas flow openings in the release
pin retainer.
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[0037] FIG. 22 is a sectional view of the release pin posi-
tioned in the release pin retainer taken along cut line C-C
shown in FIG. 21.

DETAILED DESCRIPTION

[0038] As shown generally in FIGS. 1-9, in a preferred
embodiment the cargo parachute release 20 of the invention
has a mechanical assembly 21 that includes an assembly plate
22 and a hinged member 24 connected to one another by a
hinge pin 26. The hinged member 24 is movable between an
open or release position 28 shown in FIGS. 3 and 4, and a
closed position 30 shown in FIG. 1. As shown in FIG. 5, the
hinged member 24 has release pin receiving formations 74
that have bores 75 that are adapted to receive release pins 34.
The cargo parachute release 20 also includes an EPA 32 from
which the release pins 34 extend, and the EPA 32 is fitted in a
recess 70 formed in the assembly plate 22, as shown in FIGS.
4 and 5. The hinged member 24 is moved into a closed
position 30, such that the release pins 34 extend from the EPA
32 and are received in the bores 75 in the release pin receiving
formations 74. It is pointed out that the hinged member 24 is
moved into the closed position 30 at a factory when the cargo
parachute release 20 is assembled. In addition, when the
hinged member 24 is in the closed position 30, parachute riser
attachment components 60 that connect to the parachute 102,
shown in FIG. 10, are positioned in a first curved recess 56
formed in the assembly plate 22, as shown in FIG. 4, and a
second curved recess 82 formed in the hinged member 22, as
shown in FIG. 6.

[0039] The assembly plate 22 has an EPA recess 70, as
shown in FIGS. 4 and 5, that is sized to receive the EPA 32.
The operation of the EPA 32 is depicted in the block diagram
of FIG. 11, and the circuitry of the EPA 32 is shown in detail
in FIGS. 12A and 12B. One of the functions of the EPA 32 is
to determine when the parachute cargo release system 100
should release the parachute 102, shown in FIG. 10, such that
the cargo 104 connected to the cargo parachute release 20 is
not dragged or rolled along the ground 106. As shown in the
block diagram of FIG. 11, the timing of the release of the
parachute 102 is carried out by a circuit assembly 41 that
includes a microprocessor 43, a vertical accelerometer 45 and
ahorizontal accelerometer 47 (shown in FIGS. 12A and 12B)
that can detect the direction of motion of the cargo parachute
release 20, a flash memory chip 49, an RS232 interface 51
(shown in FIG. 12A) that provides for transmitting and
receiving, RS232 interfaces being well known to those having
ordinary skill in the art, a network of resistors forming a strain
gage 53, a firing circuit 55, a voltage supervisor section 57
and a voltage regulator network 59. A battery connector net-
work assembly 61 (shown in FIG. 12B) receives power from
a battery pack 63 and supplies power for the circuit assembly
41.

[0040] As shown in the flow chart of FIG. 11, the EPA 32
has the strain gage 53, and the strain gage 53 is for detecting
the sudden deceleration caused when the parachute 102 opens
as voltage and this voltage is sent to the microprocessor 43.
The voltage acts to “wake up” or activate the microprocessor
43 to begin operation of the circuit assembly 41. In addition,
as will be described presently, an arming pin, pull pin or
release pin as indicated in FIG. 11 at 534 can be used that,
when pulled during extraction of the cargo 104, can cause
current to flow in the circuit assembly 41. The microprocessor
43 activates the beginning measurements of the strain gage
53, the vertical accelerometer 45 and the horizontal acceler-
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ometer 47 to sense the vertical and horizontal movement of
the descending cargo parachute 102 along with the strain
imparted on the strain gage 53 from the parachute riser attach-
ment components 60. The strain gage 53, vertical accelerom-
eter 45 and horizontal accelerometer 47 send data to the
microprocessor 43 for processing and evaluation. The micro-
processor 43 sends the data to the flash memory 49 for stor-
age. Microprocessors, flash memories, accelerometers and
strain gages are well known to those having ordinary skill in
the art.

[0041] The microprocessor 43 has predetermined stored
impact signal parameters. The microprocessor 43 continu-
ously monitors the incoming data from the vertical and hori-
zontal accelerometers 45, 47, respectively, and strain gage 53
until the vertical and horizontal accelerometers 45, 47,
respectively, and strain gage 53 data match the predetermined
impact signal parameters. When the predetermined impact
parameters are met, it is an indication that the cargo 104 has
impacted with the ground 106 (shown in FIG. 10) or water.
Upon receiving the impact signal data, the microprocessor 43
sends an electronic command signal to the firing circuit 55,
and this actuates an EED 65. The firing of the EED 65 causes
the release pins 34 to retract into the EPA 32 and move out of
the bores 75 in the hinged member 24, and this allows the
hinged member 24 to move to the open position 28. The EED
65 is an explosive charge that can be detonated with an elec-
tronic signal, and when detonated the charge retracts the
release pins 34 into the EPA 32. The EED 65 can also com-
prise motive means for retracting the release pins 34 such that
the hinged member 24 can open. For example, the EED 65 can
be a solenoid, as indicated in FIG. 11 at 65a, capable of
retracting the release pins 34. Solenoids are well known to
those having skill in the art.

[0042] FIGS. 12A and 12B diagrammatically shows the
circuit assembly 41. As shown, the battery 63 supplies power
to the battery connector network 61 to power the circuit
assembly 41. When the parachute 102 is dropped from an
aircraft, the strain gage 53 sends a signal to the microproces-
sor 43, and the microprocessor 43 begins collecting incoming
data from the vertical accelerometer 45, and horizontal accel-
erometer 47 and strain gage 53. The microprocessor 43 pro-
cesses the incoming data and stores it in the flash memory 49
for future reference. Voltage in the circuit assembly 41 is
controlled by the voltage supervising circuit 57 and the volt-
age regulator network 59. In particular, the voltage regulator
network 59 supplies a constant voltage to the circuit assembly
41, and the voltage supervising circuit 57 serves to maintain
correct voltage requirements for the microprocessor 43.
When the vertical accelerometer 45, horizontal accelerom-
eter 47 and strain gage 53 send a data that matches a prede-
termined impact signal to the microprocessor 43, the micro-
processor 43 sends a signal to the firing circuit 55. The firing
circuit 55, upon receiving the signal from the microprocessor
43, causes the EED 65 to explode and cause the release pins
34 to withdraw from the bores 75 in the release pin receiving
formations 74 in the hinged member 24. As a result, the
hinged member 24 moves to the open position 28 and the
parachute 102 releases from the cargo parachute release 20.
[0043] It is pointed out that the data received from the
vertical accelerometer 45, the horizontal accelerometer 47
and strain gage 53 provide a virtual “picture” of the direction
of travel of the cargo parachute release 20 as it falls, and this
data is transmitted to the microprocessor 43 for processing
and analysis. As previously mentioned, the microprocessor
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43 stores or contains predetermined firing and non-firing or
holding parameters, and the microprocessor 43 matches
incoming data from the vertical accelerometer 45, horizontal
accelerometer 47 and strain gage 53 with these stored param-
eters. For example, if the strain gage 53 shows a reduction in
load, but the vertical accelerometer 45 and horizontal accel-
erometer 47 accelerometer indicate a vertical velocity of 24
feet/second, the microprocessor 43 will not send a signal to
the firing circuit 55 to fire the EED 65. The above scenario
could be caused if the parachute 102 collapses while falling,
however, the vertical velocity is an indicator that the assembly
has not yet hit the ground.

[0044] Inaddition, as shown in FIG. 2, the EPA 32 contains
a built-in test (hereinafter BIT) switch 69. A user pushes the
BIT switch 69 and the built in test checks the integrity of the
circuit assembly 41, including the batteries and EED 65. If the
BIT switch 69 flashes after being pressed, this indicates that
the cargo parachute release apparatus 20 can be pushed from
the plane and that the parachute will detach when the prede-
termined parameters are met.

[0045] As shown in FIGS. 1 and 2, the cargo parachute
release apparatus 20 has a first side 36 and an opposed second
side 38, and as shown in FIGS. 3-6 the assembly plate 22 has
a parachute attachment end wall 40 and an opposed cargo
attachment end wall 42. Extending between the parachute
attachment end wall 40 and cargo attachment end wall 42 are
opposed first and second edge walls 44, 46, respectively.
Extending from each of the first and second edge walls 44, 46,
respectively, are piggyback bolt adapters, commonly desig-
nated 48. The piggyback bolt adapters 48 allow the cargo
parachute release apparatus 20 to be connected to other cargo
parachute release apparatuses (not shown) with bolts, which
advantageously increases the amount of cargo that can be
dropped using the cargo parachute release 20. In the illustra-
tive embodiment shown herein there are four such piggyback
bolt adapters 48 extending from the opposed first and second
edge walls 44, 46, respectively of the assembly plate 22.
[0046] Extending from a position internal to the assembly
plate 22 and through the cargo attachment end wall 42 are
load brackets 50. One end of each of the load brackets 50 is
received in and bolted to the assembly plate 22 with bolts 52,
and the other end of each of the load brackets 50 is connected
to a cargo pallet attachment 54. The cargo pallet attachment
54 points consist of a pin type arrangement that allow for
various size pallet straps (not shown) to be attached to the
release apparatus 20.

[0047] As shown in FIGS. 3-6, the assembly plate 22 has
formed therein a first curved race 56 adjacent the parachute
attachment end wall 40. The parachute attachment end wall
40 has anarrow portion 58. As will be described presently, the
first curved race 56 is for receiving parachute riser attachment
components 60. As shown in FIGS. 3 and 4, each of the
parachute riser attachment components 60 has a ball-shaped
portion 62 joined to a riser attachment portion 64. The riser
portion 64 has a fastener 68 that connects to parachute risers
(not shown) in a known manner.

[0048] Referring now to FIGS. 4 and 5, the assembly plate
22 has a recess 70 sized to receive the EPA 32 therein. In
particular, the recess 70 is defined in the first side 36 of the
assembly plate 22 between the first curved race 56 and the
hinge pin 26, such that when the hinged member 24 is the
closed position 30 the EPA 32 is positioned in the recess 70
and between the assembly plate 22 and hinged member 24. As
shown in FIG. 5, the EPA 32 is substantially flush with the
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surrounding assembly plate 22 and is connected to the assem-
bly plate 22 with, for example, bolts 72 as shown in FIG. 2. As
shown in FIGS. 4 and 5, the release pins 34 extend from each
side of the EPA 62. When the cargo parachute release appa-
ratus 20 is in the closed position 30, the release pins 34 are
positioned in bores 75 of release pin receiving formations 74
that extend from the hinged member 24. The release pin
receiving formations 74 are best shown in FIG. 5. When the
release pins 34 are positioned in the release pin receiving
formations 74, the hinged member 24 is prevented from mov-
ing from the closed position 30 to the open position 28.
[0049] When the EPA 32 is subsequently fired, the release
pins 34 are rapidly retracted out of the release pin receiving
portions 74 and into the EPA 32, which thus allows the hinged
member 24 to move from the closed position 30 to the open
position 30, which results in the release of the parachute riser
attachment components 60. The release pins 34 seat in
replaceable roller bushings 94 shown in FIG. 14.

[0050] As shown in FIGS. 1 and 7, the hinged member 24
has a hinged end 76 and an opposed curved end 78 having a
hinged member narrow portion 80. As shown in FIGS. 5 and
6, the hinged member 24 has a second curved race 82 that is
adjacent to the narrow portion 80. As shown, the pair of
release pin receiving formations 74 extend from the hinged
member 24 between the second curved race 82 and the hinged
end 76.

[0051] In use, prior to closing the hinged member 24 and
assembly plate 22 together, the parachute riser attachment
components 60 are positioned in the assembly plate 22, such
that the ball portions 62 are positioned in the assembly plate
first curved race 56. FIG. 3 shows three such parachute riser
attachment components 60, and in another illustrative
embodiment (not shown) there may be five parachute riser
attachment components 60.

[0052] Upon closing the hinged member 24, the ball por-
tions 62 move into the second curved race 82, such that the
ball portions 62 are positioned in the recess defined by the first
and second curved races 56, 82, respectively. In addition, as
shown in FIG. 1, a slot 84 is defined between the hinged
member narrow portion 80 and the assembly plate narrow 58.
The slot 84 is sized such that the parachute riser attachment
components 60 can extend through the slot 84 and move back
and forth along the slot 84, but the ball portions 62 joined to
the riser attachment portions 64 cannot pass through the slot
84.

[0053] When the cargo parachute release apparatus is in the
closed position 30 shown in FIG. 1, the release pins 34 are
positioned in the release pin receiving formations 74 extend-
ing from the hinged member 24. The hinge pin 26 bears a
portion of the load under which the cargo parachute release
apparatus 20 is placed, allowing for decreased frictional
forces between the release pins 34 and the release pin receiv-
ing formations 74. It is pointed out that the release pins 34 are
positioned in the pin receiving formations 74.

[0054] After the release apparatus 20 has been actuated, the
EPA 32 can be readily removed and replaced or refurbished
by replacing the EED 65, allowing for field or depot level
refurbishment. These roller bushings 94, shown in FIG. 19,
can be scored or otherwise damaged by the release pins 34
during actuation and the roller bushings 94 are therefore
replaceable. In addition, the roller bushings 94 provide for
decreased friction between the release pins 34 and assembly
plate 22 so that there is a lower release force on these release
pins 34 during actuation.
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[0055] FIG. 14 is anexploded view the EPA 32. The EPA 32
has a housing 33 that is sized to be received in the recess 70 of
the assembly plate 22. The battery pack 63 is positioned in the
housing 33 and the circuit assembly 41 is mounted in the
housing 33. As shown in FIGS. 15-17, the housing 33 is
provided with a housing recess 110. A seal 112 is positioned
between the housing 33 and a seal plate 114. The housing 33
also has opposed release pin walls 116 each having a bore
118.

[0056] As shown in FIG. 15, the housing 33 has a housing
recess 120, and the seal plate can be connected to the housing
33. The housing recess 120 extends to an EED recess 122 that
is sized to receive the EED 65. As shown in FIGS. 16 and 17,
the EED recess 122 extends to a elongate passage 124. The
elongate passage 124 extends to release pin passages 126 that
are angled in a direction away from the elongate passage 124.
As shown in FIG. 17, in one of the preferred embodiments the
release pin passage 126 make about a 45° angle with the
elongate passage 124. The release pin passages 126 extend to
the bores 118. In addition, the elongate passage 124 meets
with plug recess passages 128 that are for receiving gas port
cover plugs 130, and shown in FIG. 19. As will be described
presently, the elongate passage 124 and release pin passage
126 are for allowing the flow of pressured gas when the EED
65 is detonated.

[0057] As shown in FIGS. 18-22, the bores 118 are sized to
receive release pin retainers 132 having retainer openings
134, and the retainer openings 134 are sized to receive the
release pins 34. The release pin retainers 132 are treaded to
the housing 33, and in particular, into the bores 118. Moving
from left to right in FIG. 19, between the release pin 34 and
the release pin retainer 134 is an O-ring 140, and inner O-ring
142 and an outer O-ring 144. The outer O-ring 144 is posi-
tioned around the release pin retainer 134, the O-ring 140 is
positioned around a larger diameter portion 146 of the release
pin 34 and the inner O-ring 142 is positioned around a smaller
diameter portion 148 of the release pin 34. A spring 146 is
provided that, as shown in FIG. 18, forces on the larger
diameter portions 146 of the release pins 34.

[0058] Shown in FIGS. 20-22, the arrangement of the
release pin 34 and the release pin retainer 134. There is a
pressurization space 150 defined between the release pin 34
and the release pin retainer 134. The release pin retainer 134
has gas flow ports 152 as shown in FIG. 21. The gas flow ports
152 are for accommodating the flow of gas when the EED 65
explodes. In particular, when the EED 65 explodes, the pres-
surized gas flows through the elongate passage 124 and then
through the release pin passages 126. From there, the pres-
surized gas flows through the gas flow ports 152 in the release
pin retainer 134 and into the pressure chamber 150. Once in
the pressure chamber 150 the pressurized gas forces on the
release pin 34, and the release pins 34 are caused to move in
a direction toward one another and compress the spring 146,
and they move or retract into the housing 33. There is a key
mechanism 152 that releases piston retainers 154 that retain
the release pins 34 in the housing 33, that is, in the retracted
position. Thus, after detonation of the EED 65, the release
pins 34 retract, the hinged member 24 opens, and the para-
chute 102 is released. In one of the preferred embodiments the
entire release process takes about one second. There is also a
housing backing 156 provided with a label 158.

[0059] The EED 65 is a replaceable component. Once the
cargo parachute release apparatus 20 has been used and the
EED 65 fired, the EED 65 can be advantageously replaced
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and the EPA 32 can be reused, which saves on the costs
associated with using the cargo parachute release apparatus
20.

[0060] Inanother embodiment, there can be an arming pin,
pull pin or release pin as indicated in FIG. 11 at 53a that
connects to a switch (not shown). When the cargo 104 is
extracted from the plane and dropped, the arming pin is pulled
and this closes the switch causing current to flow in the circuit
assembly 41. Thus, the pulling the arming pin when the cargo
104 is dropped activates the EPA 32. In addition, in such an
embodiment the strain gage 53 is not required, because the
EPA 32 is armed when the arming pin is pulled. Thus the EPA
32 can be made without the strain gage.

[0061] In yet another embodiment, the EPA 32 can have
both the strain gage 53 as described above, and the above-
described arming pin indicated in FIG. 11 at 53a and switch
which will provide for a degree of redundancy to arm the EPA
32.

[0062] Thus, the present cargo parachute release 20 advan-
tageously releases a parachute 102 at the precise moment
such that the cargo 104 is not dragged or rolled upon impact-
ing the ground 106, which advantageously protects the cargo
104 from damage.

[0063] It will be appreciated by those skilled in the art that
while a cargo parachute release apparatus has been described
above in connection with particular embodiments and
examples, it is not necessarily so limited, and other embodi-
ments, examples, uses, and modifications and departures
from the embodiments, examples, and uses may be made
within the scope and spirit of the present invention.

1. A cargo parachute apparatus for releasing cargo from a
parachute when the cargo impacts ground or water, the cargo
parachute apparatus comprising:

a.) a mechanical assembly attached to the cargo and the
mechanical assembly releaseably connected to the para-
chute, the mechanical assembly including motive means
to cause the detachment of the parachute from the
mechanical assembly when the motive means is actu-
ated, and

b) an electronic assembly including a sensor responsive to
impact of the cargo with the ground or water which
provides a signal when impact is detected and a circuit
for activating the motive means to release the parachute
in response to the signal from the sensor indicating
impact of the cargo with the ground or water, and
wherein the parachute is detached from the mechanical
assembly when the motive means is activated to prevent
the parachute from dragging the cargo on the ground or
water.

2. The cargo parachute assembly according to claim 1
wherein the electronic assembly includes a microprocessor
having at least one predetermined parameter and wherein the
motive means is actuated when the signal from the sensor
matches the at least one predetermined parameter.

3. The cargo parachute apparatus according to claim 2
wherein the motive means is an electro-explosive device or a
solenoid that is capable of being electronically detonated
upon receiving a firing signal from the microprocessor.

4. The cargo parachute assembly according to claim 1
wherein the sensor is capable of detecting at least one of the
following including three axis acceleration and strain.
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5. The cargo parachute assembly according to claim 2
wherein the motive means is replaceable after the motive
means has been actuated such that the electronic assembly
can be reused.

6. A cargo parachute release apparatus for connecting a
cargo and a parachute, the cargo parachute release apparatus
comprising:

a.) a mechanical assembly for connecting to the parachute

and the cargo,

b.) an electronic package assembly including a micropro-
cessor and housed inside the mechanical assembly,

c.) the electronic package assembly has a horizontal accel-
erometer for detecting horizontal acceleration and send-
ing horizontal acceleration data to the microprocessor, a
vertical accelerometer for detecting vertical acceleration
and sending vertical acceleration data to the micropro-
cessof,

d.) the microprocessor for processing the horizontal accel-
eration data and vertical acceleration data and compar-
ing the horizontal acceleration data and vertical accel-
eration data to one or more predetermined stored impact
signal parameters,

e.) a firing circuit, wherein the microprocessor sends a
firing signal to the firing circuit when the horizontal
acceleration data and vertical acceleration data match
the one or more predetermined stored impact signal
parameters to release the parachute from the parachute
release apparatus, and

f.) wherein the mechanical assembly has an assembly plate
and a hinged member hinged to the assembly plate, the
hinged member being movable between an open posi-
tion and a closed position and the assembly plate has a
recess and the electronic package assembly is positioned
in the recess such that it is located between the hinged
member and assembly plate when the hinged member is
in the closed position.

7. (canceled)

8. The cargo parachute release apparatus according to
claim 6 wherein the hinged member has at least one release
pin receiving formation having a bore and the electronic
package assembly has at least one release pin that extends into
the bore when the hinged member is in the closed position.

9. The cargo parachute release apparatus according to
claim 8 wherein the assembly plate has a first curved race and
the hinged member has a second curved race such that when
the hinged member is in closed position a slot is formed
between the hinged member and assembly plate and the slot
extends to the first and second curved races and wherein the
first and second curved races are for accommodating ball
portions of parachute riser attachment components and the
slot is for accommodating riser portions that extend from the
ball portions of the parachute riser attachment components,
and the parachute riser attachment components are connect-
able to the parachute such that when the microprocessor
sends the firing signal to the firing circuit the at least one
release pin retracts from the bore and the hinged member
moves to the open position and releases the parachute riser
attachment components.

10. A cargo parachute release apparatus comprising:

a.) an assembly plate having a recess,

b.) a hinged member hinged to the assembly plate and

having pin receiving formations,

¢.) an electronic package assembly positioned in the recess
in the assembly plate and having release pins and
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wherein in a closed position the assembly plate and
hinged member are closed such that the release pins are
received in the release pin formations and in an open
position the release pins are retracted into the electronic
package assembly.

11. The cargo parachute release according to claim 10
further including at least one load bracket connected to the
assembly plate and adapted to be connect to a cargo, at least
one parachute riser attachment component positioned
between the assembly plate and hinged member when the
hinged member is in the closed position, the parachute riser
attachment component being releasably confined between the
assembly plate and hinged member in the closed position of
the apparatus, and the parachute riser attachment component
being releasable from between the assembly plate and the
hinged member to thereby release the parachute from the
cargo in the open position of the apparatus.

12. The cargo parachute release apparatus according to
claim 10 wherein the electronic package assembly includes a
sensor responsive to impact which provides a signal when
impact is detected and a circuit for activating a motive means
to release the parachute in response to the signal from the
sensor indicating impact of the cargo.

13. The cargo parachute assembly according to claim 12
wherein the electronic package assembly includes a micro-
processor having at least one predetermined parameter and
wherein motive means are provided that actuate when the
signal from the sensor matches the at least one predetermined
parameter.

14. The cargo parachute apparatus according to claim 13
wherein the motive means is an electro-explosive device that
is capable of being electronically detonated and wherein the
electronic package assembly can be replaced after detona-
tion.

15. The cargo parachute assembly according to claim 12
wherein the sensor is capable of detecting at least one of the
following including a horizontal acceleration, a vertical
acceleration and a strain.

16. A cargo parachute apparatus for detaching the cargo
from the parachute upon impact of the cargo with ground or
water, the cargo parachute apparatus comprising:

a.) amechanical assembly attached to the cargo and releas-
ably connected to the parachute, the mechanical assem-
bly including an electro-explosive device to cause the
detachment of the parachute when the electro-explosive
device is fired so that the cargo is not dragging along the
ground or water by the parachute,

b) an electronic assembly including a sensor responsive to
impact which provides a signal when impact of the cargo
with the ground or water is detected and a circuit for
activating the motive means to release the parachute in
response to the signal from the sensor indicating impact
of the cargo with the ground or water,

¢) wherein the housing includes a housing recess that
extends to an electro-explosive device recess that is
sized to receive an electro-explosive device, and wherein
the electro-explosive recess extends to an elongate pas-
sage that extends to release pin passages that lead to a
bore in the housing, and

d) wherein the mechanical assembly has at least one
release pin positioned in the bore that can move in
response to pressurized gas such that the at least one
release pin is retractable into the bore upon firing of the
electro-explosive device to detach the parachute.
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17. The method of making a cargo parachute release appa-
ratus comprising:

providing an assembly plate having a recess,

providing a hinged member and connecting the hinged

member to the assembly plate with a hinge pin such that
the hinged member is movable between open and closed
positions and forming release pin receiving formations
having bores on the hinged member,

providing an electronic package assembly having release

pins and positioning the electronic package assembly in
the recess such that in a closed position of the hinged
member the release pins are located in the bores of the
release pin receiving formations such that the hinged
member is held in the closed position, and

providing the electronic package assembly with a micro-

processor with at least one predetermined parameter, at
least one sensor and an electro-explosive device such
that when the microprocessor detects a signal from the
sensor that matches the predetermined parameter the
electro-explosive device detonates retracting the release
pins from the bores which allows the hinged member to
move to the open position and release the parachute.

18. The cargo parachute apparatus according to claim 1
wherein the cargo includes a person.

19. The cargo parachute apparatus according to claim 1
wherein the cargo and the mechanical assembly remain
attached after detachment of the parachute from the mechani-
cal assembly.

20. The cargo parachute release apparatus according to
claim 6 wherein the cargo includes a person.

21. The cargo parachute release apparatus according to
claim 16 wherein the cargo includes a person.

22. A cargo parachute release apparatus for connecting a
cargo and a parachute and for detaching the cargo from the
parachute when the cargo impacts ground or water, the cargo
parachute release apparatus comprising:

a.) a mechanical assembly for connecting to the parachute
and the cargo,

b.) an electronic package assembly including a circuit
assembly and the electronic package assembly is housed
inside the mechanical assembly,

c.) the electronic package assembly includes a series of
accelerometers for detecting three axis acceleration and
a microprocessor such that the data generated by the
accelerometers is capable of being sent to the micropro-
cessor for processing,

d.) a strain gauge circuit for measuring the strain on the
mechanical assembly and wherein the strain data is
capable of being sent to the microprocessor,

e.) the microprocessor for processing the acceleration data
and comparing the acceleration data to one or more
predetermined stored impact signal parameters that indi-
cate impact of the cargo with the ground or water, and

f.) a firing circuit, wherein the microprocessor sends a
firing signal to the firing circuit when the acceleration
data and the strain data match the one or more predeter-
mined stored signal parameters that indicate impact of
the cargo with the ground or water, and wherein the
mechanical assembly is detached from the parachute in
response to the firing signal so that the cargo is not
dragged on the ground or water by the parachute after the
cargo has impacted the ground or water.
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23. A cargo parachute release apparatus for connecting a
cargo and a parachute, the cargo parachute release apparatus
comprising:

a.) a mechanical assembly for connecting to the parachute

and the cargo,

b.) an electronic package assembly including a circuit
assembly housed inside the mechanical assembly,

c.) the electronic package assembly includes a series of
accelerometers for detecting three axis acceleration and
sending acceleration data to the microprocessor

d.) a strain gauge circuit for measuring the strain on the
assembly plate and sending the data to the microproces-
sor, and the microprocessor for processing acceleration
data and comparing the acceleration data to one or more
predetermined stored impact signal parameters,
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e.) a firing circuit, wherein the microprocessor sends a
firing signal to the firing circuit when the acceleration
data and the strain data match the one or more predeter-
mined stored signal parameters to release the parachute
from the parachute release apparatus, and

f.) wherein the mechanical assembly has an assembly plate
and a hinged member hinged to the assembly plate, the
hinged member being movable between an open posi-
tion and a closed position and the assembly plate has a
recess and the electronic package assembly is positioned
in the recess such that it is located between the hinged
member and assembly plate when the hinged member is
in the closed position.
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