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(54) A DISCONNECT ASSEMBLY FOR AN AERIAL DELIVERY APPARATUS

(57) The present invention provides a disconnect as-
sembly 100 for disconnecting a parachute of an aerial
delivery apparatus from a payload, comprising a detector
device 120 for detecting that the aerial delivery apparatus
has landed, a disconnect device 140 for providing a re-
leasable connection between the parachute and the pay-
load, and a transmit cable 130 for transmitting a mechan-
ical trigger force from the detector device to the discon-
nect device, wherein upon the detector device detecting

that the aerial delivery apparatus has landed, a mechan-
ical trigger force is transmitted by the transmit cable from
the detector device to the disconnect device and the dis-
connect device releases the connection between the par-
achute and the payload. The invention also concerns a
kit of parts, an aerial delivery apparatus and a method of
disconnecting a parachute of an aerial delivery apparatus
from a payload.
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Description

BACKGROUND OF THE INVENTION

[0001] The present disclosure relates to a disconnect
assembly for an aerial delivery apparatus.
[0002] The present invention concerns aerial delivery
apparatus and disconnect assemblies to disconnect a
parachute of an aerial delivery apparatus from a payload
of an aerial delivery apparatus. More particularly, but not
exclusively, this invention concerns a disconnect assem-
bly for disconnecting a parachute of an aerial delivery
apparatus from a payload of the aerial delivery appara-
tus, the disconnect assembly comprising a detector de-
vice for detecting that the aerial delivery apparatus has
landed and a disconnect device for providing a releasable
connection between the parachute and the payload.
[0003] The invention also concerns a kit of parts for
assembling a disconnect assembly, an aerial delivery ap-
paratus comprising a parachute, a payload and a discon-
nect assembly and a method of disconnecting a para-
chute of an aerial delivery apparatus from a payload of
the aerial delivery apparatus.
[0004] The longer a parachute is left attached to a pay-
load once landed, the increased chance of the lines of
the parachute becoming tangled, the payload being
dragged along the ground or water away from the ex-
pected location (by wind in the parachute) or the payload
being toppled over by side winds acting on the parachute.
[0005] Various disconnect assemblies are known. For
example, one example of a disconnect assembly has a
detector device that detects that the aerial delivery device
has landed, by detecting that there is no tension load on
one or more of the parachute lines ("load-off’ detection).
However, this suffers from the fact that the detector de-
vice may not detect landing if there is a side wind, for
example, when the parachute lines still experience a ten-
sion load. In addition, care needs to be taken to ensure
the detector does not falsely detect landing upon the aer-
ial delivery apparatus leaving an aircraft, when there is
no initial tension load on the parachute lines.
[0006] Another example of a disconnect assembly has
a detector device with an electrical sensor that detects
landing in salt water. However, this does not work for
landing in fresh water (e.g. in a lake) or on the ground.
[0007] A further example of a disconnect assembly has
a disconnect device including a pyrotechnic charge.
However, this means that extensive refurbishment is re-
quired to reuse the parachute or aerial delivery platform.
[0008] The present invention seeks to mitigate the
above-mentioned problems. Alternatively or additionally,
the present invention seeks to provide an improved dis-
connect assembly.

SUMMARY OF THE INVENTION

[0009] The present invention provides, according to a
first aspect, a disconnect assembly for disconnecting a

parachute of an aerial delivery apparatus from a payload
of the aerial delivery apparatus, the disconnect assembly
comprising a detector device for detecting that the aerial
delivery apparatus has landed, a disconnect device for
providing a releasable connection between the para-
chute and the payload, and a transmit cable for transmit-
ting a mechanical trigger force from the detector device
to the disconnect device.
[0010] Having a transmit cable allows the detector de-
vice and the disconnect device to be separated, poten-
tially by a considerable distance, on the aerial delivery
apparatus. This means that the detector device can be
located on the aerial delivery apparatus where the de-
tection can be most effective. For example, in a lower
region of the apparatus, and preferably, located to hang
lower than a lowest point of the rest of the apparatus.
This allows ground contact or water contact to be effec-
tively detected. Hence, the present invention may avoid
the use of "load-off’ detection to try to detect landing of
the aerial delivery apparatus.
[0011] It also means that the disconnect device can be
located on the aerial delivery apparatus where the dis-
connection can be most effective. For example, the dis-
connect device can be located on a parachute riser,
where disconnection allows the parachute to be effec-
tively released from the apparatus.
[0012] The transmit cable transmits a mechanical force
from the detector device to the disconnect device. In other
words, the transmit cable provides a physical connection
between the two devices. The transmit cable transmits
the force through physical movement of a part of the
transmit cable.
[0013] Preferably, the detector device is arranged such
that, upon landing of the aerial delivery apparatus, the
detector device detects that the aerial delivery apparatus
has landed, and a mechanical trigger force is transmitted
by the transmit cable from the detector device to the dis-
connect device and the disconnect device releases the
connection between the parachute and the payload.
[0014] Preferably, the transmit cable comprises an in-
ner force transmitting line moveable within an outer hous-
ing. Such a cable is known as a Bowden cable. The inner
force transmitting line physically moves in relation to the
outer housing to transmit the force.
[0015] The transmit cable may have a length of 1 to 15
metres, preferably 1 to 10 metres. The cable may be
designed to transmit a pulling force. The outer housing
may comprises a helix, preferably a twin-trapezoidal he-
lix. This minimises the change in length of the cable as
it is flexed or coiled.
[0016] The transmit cable may have an attachment
plate on one or both ends of the outer housing. This allows
the end(s) of the housing to be attached to the detector
device and/or disconnect device in a fixed manner and
for "pull out" of the cable to be prevented. The transmit
cable may have an attachment nipple on one or both
ends of the inner line. This allows the end(s) of the inner
line to be easily attached to attachment points on the
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detector device and/or disconnect device, for example
without the use of tools.
[0017] Preferably, the disconnect device comprises a
first attachment portion for attaching to a parachute, a
second attachment portion for attaching to a payload,
and a releasable mechanism for releasably connecting
the first and second attachment portions. Preferably, the
first attachment portion is at one end of the disconnect
device and the second attachment portion is at an oppo-
site end of the disconnect device. The release mecha-
nism may be located between a payload suspension fit-
ting and a suspension riser of the aerial delivery appa-
ratus.
[0018] More preferably, the releasable mechanism
comprises a release component and associated releas-
able component, releasably held by the release compo-
nent, such as a release collar and a releasable pin, re-
leasably held by the release collar. Alternatively, the re-
lease collar may be replaced by a release lever and/or
the releasable pin may be replaced by a releasable block.
This allows a robust mechanical release mechanism that
does not to rely on the use of pyrotechnics to provide the
disconnection. This means that the release mechanism
can be easily re-used and does not need costly or time
consuming refurbishment. In the following statements,
the release collar and releasable pin example will be
used. However, these statements equally apply to any
release component and associated releasable compo-
nent:
[0019] More preferably, the releasable mechanism fur-
ther comprises a release collet, wherein the releasable
pin is releasably held by the release collet, and wherein
the release collar clamps the release collet so as to en-
sure the release collet holds the releasable pin when the
release collar is in a release collar locking position. This
means that the release mechanism can be easily re-
used, perhaps by simply replacing the collet, and does
not need costly or time consuming refurbishment.
[0020] The disconnect assembly may comprises an
impact protector, for example made of foam or another
impact-absorbing material.
[0021] The releasable pin of the disconnect device may
have a groove on an external surface. The release collet
may have a plurality of, for example eight, splayable fin-
gers. The release collet may have a nub, corresponding
to the groove of the pin, on an interior surface, for example
on an interior surface of one or more of the splayable
fingers. The release collar may be designed to clamp
over the splayable fingers of the collet to prevent them
from splaying. The releasable pin may be biased towards
a released position. This ensures that, even when there
is no tension through the disconnect device, the release
collet releases the pin when the release collar is in the
release collar unlocking position.
[0022] Preferably, the releasable mechanism further
comprises a link assembly connected to the release col-
lar to move it from the release collar locking position to
a release collar unlocking position.

[0023] More preferably, the link assembly comprises
a first link attached to the transmit cable (in particular,
the inner line of the transmit cable) and a second link
attached to the release collar, and wherein, when the
mechanical trigger force is transmitted by the transmit
cable (in particular, the inner line of the transmit cable)
to the first link, the first link is caused to move towards a
first link unlocking position, which causes the second link
to move towards a second link unlocking position and for
the release collar to move towards its release collar un-
locking position.
[0024] Even more preferably, the link assembly further
comprises a third link, connecting the first and second
links, wherein the first and second links are pivotally con-
nected to the third link and wherein the third link is piv-
otally connected to a housing of the release mechanism,
such that when the mechanical trigger force is transmit-
ted by the transmit cable to the first link, the first link is
caused to pivot towards the first link unlocking position,
which causes the third link to pivot with respect to the
release mechanism housing towards a third link unlock-
ing position, which causes the second link to pivot to-
wards the second link unlocking position and for the re-
lease collar to move towards its release collar unlocking
position.
[0025] Even more preferably, the pivotal connections
on the third link in relation to the release mechanism
housing, first link and second link are substantially in line
such that initial pivoting of the first link with respect to the
third link does not cause the third link or second link to
pivot. This allows the link assembly to act as an "over-
centre" mechanism such that after an initial pivoting mo-
tion, the link assembly "topples" quickly to provide a fast
disconnection.
[0026] Preferably, the link assembly (in particular, the
first link) comprises a latch for engaging with a latch sur-
face of the release mechanism, such that initial move-
ment of the link assembly (in particular, initial pivoting of
the first link) causes the latch to be unlatched. The latch
surface may be on the release mechanism housing. Hav-
ing a latch prevents premature disconnection, for exam-
ple, in the event of a transverse shock load.
[0027] Preferably, further pivoting of the first link with
respect to the third link causes an abutment surface of
the first link to abut against an abutment surface of the
third link and thus causes the third link to pivot with the
first link with respect to the release mechanism housing.
[0028] Preferably, the first link comprises a link exten-
sion which pivots with the first link and acts on the second
link to urge the second link towards its second link un-
locking position. The link extension may act as a lever
between the release mechanism housing and the second
link.
[0029] Preferably, the link assembly comprises a bias-
ing member to bias the first link towards its first link locking
position. The trigger force movement may move the first
link against this bias.
[0030] Preferably, the detector device comprises a trig-
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ger mechanism having a trigger plate, the trigger plate
being moveable from a non-triggered position to a trig-
gered position upon landing of the aerial delivery appa-
ratus.
[0031] More preferably, the trigger mechanism is con-
nected to the transmit cable (in particular, the inner line
of the transmit cable) such that when the trigger plate
moves towards its triggered position, the transmit cable
(in particular, the inner line of the transmit cable) trans-
mits the mechanical triggering force to the disconnect
device.
[0032] Even more preferably, the movement of the trig-
ger plate to the triggered position is in the opposite di-
rection to the mechanical triggering force on the transmit
cable.
[0033] Preferably, the trigger mechanism comprises a
trigger sleeve and a releasable plunger, releasably held
by the trigger sleeve.
[0034] More preferably, the trigger mechanism further
comprises a trigger collet, wherein the trigger sleeve
clamps the trigger collet so as to ensure the trigger collet
holds the releasable plunger in its non-triggered position
when the trigger sleeve is in its non-triggered position.
The releasable plunger of the detector device may have
a groove on an external surface. The trigger collet may
have a plurality of, for example eight, splayable fingers.
The trigger collet may have a nub, corresponding to the
groove of the plunger, on an interior surface, for example
on an interior surface of one or more of the splayable
fingers. The trigger collar may be designed to clamp over
the splayable fingers of the trigger collet to prevent them
from splaying.
[0035] Preferably, movement of the trigger plate to-
wards its triggered position causes the trigger sleeve to
move to its triggered position, thereby allowing the re-
leasable plunger to move to its triggered position. The
trigger sleeve moving to its triggered position allows the
trigger collet to release the releasable plunger and allow
the plunger to move to its trigger position.
[0036] Preferably, the trigger sleeve is urged towards
its non-triggered position by a biasing member and
wherein movement of the trigger plate towards its trig-
gered position acts on the trigger sleeve against the bi-
asing member to move the trigger sleeve to its triggered
position.
[0037] Preferably, the detector device comprises a trig-
ger mechanism having a trigger plate, the trigger plate
being moveable from a non-triggered position to a trig-
gered position upon landing of the aerial delivery appa-
ratus and wherein the detector device comprises a
ground-sensor device or a water-sensor device. The two
different types of sensor device may be interchangeable,
depending on whether the aerial delivery apparatus is
going to land in the ground or on water.
[0038] If the detector device comprises a ground-sen-
sor device, the ground-sensor device may comprise a
ground contact rod, or other similar component, for trig-
gering the trigger plate to move to its triggered position,

when the ground contact rod experiences a ground con-
tact force. The ground contact force may be upwards or
sideways.
[0039] Preferably, the ground contact rod is moveable
from a stowed position, in which the ground contact rod
cannot trigger the trigger plate, to a deployed position,
where the rod is able be moved to trigger the trigger plate.
[0040] More preferably, the ground contact rod is piv-
otable from the stowed to the deployed position and
wherein the ground contact rod may be held in the stowed
position by contact with an aircraft airframe and may au-
tomatically pivot to the deployed position on leaving the
aircraft and breaking contact with the aircraft airframe.
Alternatively, the ground contact rod may be held in its
stowed position by a cord.
[0041] Even more preferably, the ground contact rod
is held in the deployed position by a locking element, the
locking element acting to prevent pivoting of the ground
contact rod.
[0042] Even more preferably, the locking element is
biased towards a position where pivoting is prevented
and wherein the locking element automatically moves
towards that position when the ground contact rod moves
towards its deployed position.
[0043] Preferably, the ground contact rod is biased
away from a position in which it triggers the trigger plate.
This helps to prevent premature activation.
[0044] Alternatively, if the detector device comprises
a water-sensor device, the water-sensor device may
comprise a water-sensing cartridge associated with a
trigger rod for triggering the trigger plate to move to its
triggered position, when the cartridge experiences water
contact. The water-sensing cartridge may be designed
to detect the presence of both fresh and salt water. The
water-sensing cartridge may comprise one or more paper
annuli that soften and rupture on contact with water. The
water-sensor device may comprise a spray shield to pre-
vent water spray causing early activation.
[0045] Preferably, the water-sensor device comprises
two or more water-sensing cartridges, each associated
with a trigger rod connected to a common rocker trigger
plate, wherein only one trigger rod needs to trigger the
rocker plate in order for the rocker plate to be triggered.
This provides a redundancy, such that only one water-
sensing cartridge has to detect the presence of water for
the water-sensor device to trigger the trigger plate. The
rocker plate may rock due to an action of the rocker plate
on a fulcrum of the water sensor-device.
[0046] According to a second aspect of the invention
there is also provided a kit of parts for assembling a dis-
connect assembly, for disconnecting a parachute of an
aerial delivery apparatus from a payload of the aerial de-
livery apparatus, the kit of parts comprising a detector
device for detecting that the aerial delivery apparatus has
landed, a disconnect device for providing a releasable
connection between the parachute and the payload, and
a transmit cable for transmitting a mechanical trigger
force from the detector device to the disconnect device.
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[0047] According to a third aspect of the invention there
is also provided an aerial delivery apparatus comprising
a parachute, a payload and a disconnect assembly as
described above.
[0048] According to a fourth aspect of the invention
there is also provided method of disconnecting a para-
chute of an aerial delivery apparatus from a payload of
the aerial delivery apparatus, the method including the
following steps: using a detector device to detect that the
aerial delivery apparatus has landed, using a transmit
cable to transmit a mechanical trigger force from the de-
tector device to a disconnect device, and using the dis-
connect device to release a connection between the par-
achute and the payload.
[0049] It will of course be appreciated that features de-
scribed in relation to one aspect of the present invention
may be incorporated into other aspects of the present
invention. For example, the method of the invention may
incorporate any of the features described with reference
to the assembly of the invention and vice versa.

DESCRIPTION OF THE DRAWINGS

[0050] Embodiments of the present invention will now
be described by way of example only with reference to
the accompanying schematic drawings of which:

Figure 1 shows a perspective view of a disconnect
assembly according to a first embodiment of the in-
vention;
Figure 2a shows a perspective, cut-away view of a
trigger mechanism, part of the disconnect assembly
of Figure 1;
Figure 2b shows an enlarged, cut-away side view of
the trigger mechanism of Figure 2a, the trigger mech-
anism in an un-triggered position;
Figure 2c shows an enlarged, cut-away side view of
the trigger mechanism of Figure 2a, the trigger mech-
anism in a partially triggered position;
Figure 2d shows an enlarged, cut-away side view of
the trigger mechanism of Figure 2a, the trigger mech-
anism in a fully-triggered position;
Figure 2e shows a perspective view of one end of
the trigger mechanism of Figure 2a, showing an at-
tachment arrangement attaching a transmit cable to
the trigger mechanism;
Figure 3a shows a perspective, cut-away view of a
detector device comprising a water sensor device
attached to the trigger mechanism of Figure 2a;
Figure 3b shows an enlarged, cut-away side view of
the water sensor device of Figure 3a, the water sen-
sor device in an un-triggered position;
Figure 3c shows an enlarged, cut-away side view of
the water sensor device of Figure 3a, the water sen-
sor device in a one-cartridge-partially-triggered po-
sition;
Figure 3d shows an enlarged, cut-away side view of
the water sensor device of Figure 3a, the water sen-

sor device in a one-cartridge-fully-triggered position;
Figure 4a shows a perspective view of an alternative
detector device, comprising a land sensor device at-
tached to the trigger mechanism of Figure 2a;
Figure 4b shows an enlarged perspective view of the
land sensor device of Figure 4a, the land sensor de-
vice in a stowed position;
Figure 4c shows an enlarged, cut-away side view of
the land sensor device of Figure 4a, the land sensor
device in the stowed position;
Figure 4d shows an enlarged, cut-away side view of
the land sensor device of Figure 4a, the land sensor
device in a deployed/armed position;
Figure 4e shows an enlarged, cut-away side view of
the land sensor device of Figure 4a, the land sensor
device in a triggered position;
Figure 4f shows an enlarged, cut-away side view of
the land sensor device of Figure 4a, the land sensor
device in an angled-triggered position;
Figure 5a shows a cut-away, internal side view of a
release mechanism body, comprising a link assem-
bly, the link assembly being in an un-triggered posi-
tion;
Figure 5b shows a cut-away, internal side view of
the release mechanism body of Figure 5a, compris-
ing a link assembly, the link assembly being in an
initially-triggered position;
Figure 5c shows a cut-away, internal side view of
the release mechanism body of Figure 5a, compris-
ing a link assembly, the link assembly being in a fur-
ther-triggered position;
Figure 5d shows a cut-away, internal side view of
the release mechanism body of Figure 5a, compris-
ing a link assembly, the link assembly being in an
abutting-triggered position;
Figure 5e shows a cut-away, internal side view of
the release mechanism body of Figure 5a, compris-
ing a link assembly, the link assembly being in a fully-
triggered position;
Figure 6a shows a perspective view of part of the
release mechanism body, showing a first stage of
attachment of the transmit cable to the release mech-
anism body;
Figure 6b shows a perspective view of part of the
release mechanism body, showing a second stage
of attachment of the transmit cable to the release
mechanism body;
Figure 6c shows a perspective cut-away view of part
of the release mechanism body, showing connection
of the link assembly to a collar of a collar release
arrangement;
Figure 7a shows a side cut-away view of the collar
release arrangement, the collar release arrange-
ment being in an un-released position; and
Figure 7b shows a side cut-away view of the collar
release arrangement, the collar release arrange-
ment being in a released position.
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DETAILED DESCRIPTION

[0051] Figure 1 shows a perspective view of a discon-
nect assembly 100 according to a first embodiment of
the invention.
[0052] The disconnect assembly 100 comprises a de-
tector device 120 which is connected to a disconnect
device 140 by a transmit cable 130. The detector device
120 comprises a water sensor device 210 and a trigger
mechanism 250. The disconnect device 140 comprises
a first attachment portion 410 for attaching to a payload
(not shown), a second attachment portion 420 for attach-
ing to a parachute (not shown) and a release mechanism
body 430 in between the two attachment portions 410,
420.
[0053] The first attachment portion 410 has a handle
412 with a webbing pole 411 (for attaching to webbing
of a payload) and a bolt 413 for attaching to a first end
of the release mechanism body 430, as will be described
later. The second attachment portion 420 has a handle
422 with a webbing pole 423 (for attaching to webbing
of a parachute) and a bolt 421 for attaching to a second,
opposite end of the release mechanism body 430.
[0054] The release mechanism body 430 will be de-
scribed in more detail later, but in relation to Figure 1, it
can be seen that it is elongate, with an open cover 432
to allow for the transmit cable 130 to pass through and
attach to a linkage assembly (440, 450, 460, not shown
in Figure 1) inside. The release mechanism body also
has an impact protector device 470 attached to an outer
sleeve 473 of the release mechanism 471 and a foam
impact protector 471 on the device 470. The outer sleeve
473 is connected to the rest of the body 430 by a slot
connection 472 to allow for relative movement of the outer
sleeve 473.
[0055] At the second end of the release mechanism
body 430 is a release pin 487. The bolt 421 of the second
attachment portion is attached to the pin 487, as will be
described later.
[0056] Figure 2a shows a perspective, cut-away view
of the trigger mechanism 250. The trigger mechanism
250 comprises an elongate cylindrical casing 251. Inside
the casing, there is a trigger sleeve 252 at a first end.
This trigger sleeve 252 is connected to the sensor device
210, as will be described later. A plunger rod 255 is lo-
cated within the casing 251 along most of its length. To-
wards a first end, near the trigger sleeve 252, the plunger
rod 255 has a narrowed portion 255a, which correspond-
ing to the shape of an enlarged lip portion 245a of a collet
254 which surrounds the plunger rod 255 and holds it in
place (see Figure 2b). As can be seen in Figure 2b, the
collet 254 is held in the position where it holds the plunger
rod 255, by the trigger sleeve 252. More specifically, an
end portion of the trigger sleeve surrounds the end of the
collet 254, thereby preventing fingers of the collet 254
from expanding. The trigger sleeve 252 is prevented from
moving along the casing 251 by a spring 253. Therefore,
a force is required on the sleeve 252 to move it towards

the right hand side of Figure 2b.
[0057] When a sufficient force is exerted on sleeve 252
(in the right hand direction, as shown), the sleeve 252
pushes to compress the spring 253 and thereby moves
away from holding the collet 254. This allows the collet
fingers to expand and release the plunger rod 255. This
allows the plunger rod 255 to move towards the left hand
side, as shown. This can be seen in Figure 2c.
[0058] As can be seen in Figure 2a, the plunger rod
has a plunger plate 257 further along its length and a
spring 256 surrounds the rod 255 in between the plunger
plate 257 and an interior abutment surface 251a of the
casing 251. This spring 256 is compressed, as shown in
Figure 2a, and when the plunger rod 255 is released by
the collet 254, this spring pushes against the plunger
plate 257 and causes the plunger rod 255 to move to-
wards the left side, as shown. Hence, the plunger rod
255 moves to the left hand side, until the plunger plate
257 abuts against a second internal abutment surface
258 of the casing 251, as shown in Figure 2d.
[0059] The trigger mechanism includes an attachment
arrangement 260 at its second end. This is shown in more
detail in Figure 2e. The attachment arrangement 260 at-
taches the transmit cable 130 to the trigger mechanism
250.
[0060] The transmit cable is approximately 10 metres
in length and comprises an inner cable line 131 and an
outer cable housing 132. The inner cable line 131 trans-
mits a mechanical force and the outer cable housing pro-
tects the inner line from damage. It also allows the cable
130 to be secured to the trigger mechanism 250 and also
to the disconnect device 140, as will be described later.
The outer cable housing is in the form of a twin-trapezoi-
dal helix design. This minimises the change in length of
the housing as the cable 130 is flexed or coiled.
[0061] The arrangement 260 includes three holes 261
(the furthest right hole, as shown, being labelled as 261c
in Figure 2e) in the end of the plunger rod 255. These
holes 261 accommodate a cylindrical nub 135 at a first
end of the inner cable line 131 of the transmit cable 130
in different longitudinal positions, depending on the
length difference from the end of the outer cable housing
132 (i.e. tension) required. This is dependent on the cur-
vature of the transmit cable 131 between the detector
device 120 and the disconnect device 140 and also allow
for manufacturing tolerances. As can be seen in Figure
2e, the nub 135 is located in the middle hole (261b).
[0062] The arrangement 260 also comprises a slot 262
in the casing 251. An outer casing 132 of the transmit
cable has an end frame 133 attached to it. The end frame
133 has a circular end frame plate 134 on a neck portion.
The end frame plate 134 sits above the slot 262 with the
neck of the end frame passing through the slot 262.
[0063] Hence, the outer casing of the transmit cable
130 is held in place on the trigger mechanism casing 251,
and the inner cable 131 is attached to the plunger rod 255.
[0064] The arrangement 260 also comprises an ac-
cess lid 263, which is placed on top of the attachment
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arrangement previously described and secured in place
by two cable ties (not shown) located in grooves 264 a,
b around the circumference of the casing 251 and lid 263.
[0065] Figure 3a shows a perspective, cut-away view
of a detector device 120 comprising a water sensor de-
vice 210 attached to the trigger mechanism 250. As can
be seen here, the trigger sleeve 252 is attached to a
trigger plate 211 in the water sensor device 210. The
water sensor device also has two water sensor cartridges
212a, 212b. These cartridges may be the same or similar
to those already used to trigger inflation of lifejackets.
[0066] As seen in more detail in Figure 3b, each water
sensor cartridge 212 has a water chamber 213, into which
water can enter, and which contains a paper annulus (not
shown), that is softened and ruptures when water is de-
tected. Each cartridge 212 has a corresponding plunger
214 restrained by the corresponding paper annulus. The
plunger 214 acts on a detector rod 215 and each rod 215
is attached to the trigger plate 211.
[0067] When water is detected by a paper annulus, the
corresponding rod 215 is pushed about 5mm under the
action of the plunger 214 and a spring (not shown). This
causes the plate 211 to move towards the trigger sleeve
252. This can be seen in Figure 3c. If both annuli 214 are
ruptured, both rods 215 are pushed back and the trigger
plate 211 is pushed on both sides towards the trigger
sleeve 252. If only one paper annulus is ruptured, only
one rod 215 moves. However, a fulcrum 216 a, b action
on the inside of the water sensor device 210 causes the
plate 211 to pivot so as to still push against the trigger
sleeve 252, as shown in Figure 3d.
[0068] Figure 4a shows a perspective view of an alter-
native detector device 120’, comprising a land sensor
device 230 (instead of the water sensor device 210) at-
tached to the trigger mechanism 250. The land sensor
device 230 is in a stowed position.
[0069] Figure 4b shows the land sensor device 230 in
more detail. Here, it is still in the stowed position. The
device 230 comprises a sacrificial rod 231 mounted in a
frame 232, by a friction screw 232a.The frame 232 is
pivotally mounted (at hinge point 233) to a plunger 234.
In the stowed position, as show in in Figures 4a and 4b,
the frame 232 is pivoted with respect to the plunger 234
so that the rod 231 extends approximately perpendicular
to the trigger mechanism 250 and a housing 237 of the
land sensor device 230. The rod 231 could be held in this
stowed position by contact with an aircraft floor, or an-
other suitable surface. When the aerial delivery platform
(using the disconnect assembly) is released from the air-
craft and the rod 231 is no longer in contact with the
aircraft floor/other surface, it will swing into the armed
position shown in Figure 4d.
[0070] Figure 4c is an enlarged, cut-away side view of
the land sensor device 230 in the stowed position. This
shows a locking ring 235 located around the plunger 234.
A spring 236 biases the locking ring downwards, away
from the housing 237, as shown. Hence, when the rod
231 swings downwards (see Figure 4d), the locking ring

is urged downwards so that it surrounds the hinge point
233 and prevents the rod 231 moving back to the stowed
position.
[0071] As can be seen in Figures 4c and 4d, the hous-
ing 237 has a hole 241 at the top, to which is attached
the trigger sleeve 252 of the trigger mechanism. The
housing 237 also contains a plunger button 238 at the
top of the plunger 234, and a spring 240 to bias the plung-
er button 238 away from the trigger sleeve 252. A plunger
plate 239 directly under the plunger button 238 abuts
against the bottom of the housing 237 in this position.
[0072] Figures 4e and 4f show the land sensor device
230 when the rod has been triggered by contact with the
ground (upon landing). The rod 231 pushes on the plung-
er 241 and the plunger button 238 moves upwards,
against the bias of spring 240 (and spring 236) to contact
with the trigger sleeve 252 to trigger the trigger mecha-
nism 250. In Figure 4e, the rod 231 experiences a largely
longitudinal force. However, in Figure 4f, the rod 231 is
at an angle to the ground and is pushed at an angle to
its longitudinal direction. As can be seen in Figure 4f, the
plunger button 238 is still able to reach the hole 241 to
trigger the trigger sleeve 252.
[0073] Figure 5a shows a cut-away, internal side view
of the release mechanism body 430, comprising a link
assembly 440, 450, 460, the link assembly being in an
un-triggered position. The trigger assembly is mounted
on an "L" shaped bracket 433 that is attached to the re-
lease mechanism body 430. As can be seen in Figures
6a and 6b, the "upright" of the "L" is contained within the
main body 430 and the end of the "side part" of the "L"
extends out of the main body 430. It is covered by cover
432, in use.
[0074] A second end of the transmit cable 130 is at-
tached to the bracket 433. The second end of the cable
130 is similar to the first end in that there is a cylindrical
nub 138 at a second end of the inner cable line 131 of
the transmit cable 130. The outer casing 132 of the trans-
mit cable has a second end frame 136 attached to it. The
end frame 136 has a circular end frame plate 137 on a
neck portion. The end plate 137 sits above a slot 433a
on the "side part" of the "L" bracket 433 with the neck of
the end frame passing through the slot 433a.
[0075] The nub 138 of the inner cable 131 is held within
a hole 442 in a first link 440. As can be seen in Figures
6a and 6b, the nub 138 is placed through the hole 442
while the inner cable line 131 is passed through a slot
441a on the far side of the hole 442 (away from the "side
part" of the "L" bracket. The cable 130 is then rotated so
that the inner cable line 131 pivots through a second slot
441b. The neck of the end frame can then be slid through
slot 433a so that the end plate 137 of the end frame 136
sits against an abutment surface 434 of the bracket 433.
[0076] Figures 6a and 6b also show that the release
mechanism body 430 has an attachment hole 431,
through which the bolt 413 of the first attachment portion
410 passes, to attach the first attachment portion 410 to
the release mechanism body 430.
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[0077] Going back to Figure 5a, the first link 440 is
pivotally mounted to a third link 460. There is a second
link 450 that is also pivotally mounted to the third link
460. The third link 460 is then pivotally mounted to the
release mechanism body 430.
[0078] The first link 440 has the hole 442 attached to
the inner cable line 131 at one end. At a second opposite
end is a latch hook 444 and towards the second end is
the pivot point 443 where the first link is pivoted to the
third link 460. The latch hook 444, as shown in Figure
5a, is latched onto a latch surface 435 of the "L" bracket
433. The first link 440 also has a pivotable extension part
445 extending substantially upright, as shown in Figure
5a. This extension part 445 sits between the "upright" of
the "L" bracket and the second link 450.
[0079] The second link 450 is substantially upright, as
shown in Figure 5a. It has a pivot point 451 at its lower
end, where it is pivotally mounted to the third link 460. At
its upper end, it has an attachment hole 452 for attaching
to a collar 481 of a collar release arrangement 480, as
will be described later.
[0080] The third link 460 is roughly "C" shaped, and is
pivotally mounted to the release mechanism body 430
at pivot point 461 at a "lower corner" of the "C". The first
link 440 is pivotally mounted approximately half way up
the "upright" of the "C" and the second link 450 is pivotally
mounted at an "upper corner" of the "C". The inner sur-
faces of the "arms" of the "C" provide an upper abutment
surface 463 upon which an upper surface of the first link
440 is abutting in Figure 5a, and a lower abutment surface
464. The third link 460 also has a spring 462 mounted
around its pivot point 461 and acting on a lower surface
of the first link 440 to urge it into abutment against surface
463, as shown in Figure 5a.
[0081] Figure 5a shows the link assembly 440, 450,
460 in the un-triggered position. As the inner cable line
131 is pulled downwards, as shown in Figure 5b, this
pulls on the hole 442 of the first link 440 to pivot the right
hand end of the first link 440 downwards against the
spring 462. The left hand end of the first link 440 lifts up
and unlatches the latch hook 444 from latch surface 435.
[0082] As the inner cable line 131 is further pulled, as
shown in Figure 5c, the first link 440 further pivots so that
the extension 445 starts to act on the second link 450 to
move it away from the "upright" of the "L" bracket 433
and so its pivot point 451 moves to be directly above pivot
point 461.
[0083] As the inner cable line 131 is further pulled, as
shown in Figure 5d, the first link 440 abuts against abut-
ment surface 464. This causes the third link 463 to pivot
about pivot point 461.
[0084] Figure 5e shows the link assembly 440, 450,
460 in a fully triggered position, where the third link 460
has pivoted clockwise to the point where the first link 440
abuts against a lower surface of the bracket 433. The
second link 450 has pivoted anticlockwise. As the third
link 460 pivots clockwise and the second link 450 pivots
anticlockwise at the same time in the process, this causes

the hole 452 in the second link 450 to suddenly drop so
that it can provide a sudden pulling motion on the collar
481 attached to the hole 452.
[0085] Figure 6c shows a perspective cut-away view
of part of the release mechanism body 430, showing con-
nection of link 450 to a collar 481 of a collar release ar-
rangement 480. The connection is formed by a pin 453
passing through hole 452 in link 450. The pin also passes
through a hole 482 in a first end of the collar 481 and a
flanged end of the pin 453 prevents the pin from discon-
necting from the collar 481.
[0086] Figure 7a shows a side cut-away view of the
collar release arrangement 480, the collar release ar-
rangement being in an un-released position. The collar
release arrangement 480 comprises a collar 481, at-
tached to the second link 450 at its first end, as already
described. At its second end, the collar 481 has an inner
wall that slopes outwards 483 (right hand side, as shown
in Figure 7a). The collar 481 surrounds a collet 484 that
has 8 expandable fingers. The fingers of the collet 484
have outer walls that have a slope 485 at their far end
that corresponds to the slope 483 of the collar 481. The
inner walls of the fingers of the collet 484 have a nub 486
on them. A releasable pin 487 is located within the collet
484 and has a corresponding groove 488 that accommo-
dates the nub 486 of the collet 484. The pin 487 also has
a bolt hole 489 for attaching second attachment portion
420 with bolt 421. This collar release arrangement 480
is located within and through the outer sleeve 473 already
described.
[0087] As shown in Figure 7a, the collar release ar-
rangement 480 is in the unreleased position. When the
collar 481 is pulled (towards the left, as shown in Figure
7a), this pulls the sloped surface 483 backwards, which
releases the fingers of the collet 484 and allows them to
expand. This releases the nub 486 of the collet 484 from
the pin groove 488 and allows the release pin 487 to
move towards the right hand side, as shown in Figure
7b. There is a spring (not shown) which urges this move-
ment of the pin 487, even in the absence of a tension
load from the parachute.
[0088] In use, it is chosen whether a water sensor de-
vice 210 or a land sensor device 230 is most appropriate,
depending on the proposed landing site of the aerial de-
livery apparatus. The appropriate sensor device 210/230
is attached to the trigger mechanism 250 so that, in use
the trigger plate 252 can be triggered by the sensor de-
vice 210/230. The first attachment portion 410 is attached
to the payload with webbing pole 411 and also to the
release mechanism body 430 by bolt 413 through hole
431. The second attachment portion 420 is attached to
the parachute with webbing pole 423 and also to the re-
lease mechanism body 430 by bolt 421 through hole 489
in pin 487. The second end of the transmit cable 130 is
then attached to the first link 440 and bracket 433, as
previously described. The first end of the transmit cable
130 is then attached to the trigger mechanism 250, as
previously described, picking the most appropriate hole
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261 in the attachment arrangement 260 of the trigger
mechanism 250. The sensor device 210/230 is then lo-
cated on the aerial delivery apparatus in a suitable loca-
tion. If a land sensor 230 is being used, the sensor device
230 is placed in its stowed position with the rod 231 rest-
ing on an aircraft floor, or other suitable surface, so that
it moves to the armed position upon leaving the aircraft
or other such defined event.
[0089] Upon landing, the water/land sensor device
210/230 detects water/ground, as previously described.
This causes the trigger sleeve 252 of the trigger mech-
anism 250 to push against the spring 253, to release the
collet 254 and plunger rod 255. This causes the inner
cable line 131 to be pulled by the plunger rod 255 and
this mechanical force is transmitted through the inner ca-
ble line 131 so that it pulls on first link 440 of the release
mechanism body 430. This causes hole 451 of second
link 450 to be pulled and so pull on collar 481 of the collar
release arrangement 480. This causes the pin 487 to be
released from the collar 481 and collet 484. As the second
attachment portion 420 is attached to the pin 487, this
also causes the second attachment portion, and there-
fore the parachute, to be released from the rest of the
disconnect assembly 100 and the payload.
[0090] Whilst the present invention has been de-
scribed and illustrated with reference to particular em-
bodiments, it will be appreciated by those of ordinary skill
in the art that the invention lends itself to many different
variations not specifically illustrated herein. By way of
example only, certain possible variations will now be de-
scribed.
[0091] Of course, it may be that both a land sensor
device 230 and a water sensor device 210 are used. If
using a land sensor 230, the rod 231 may alternatively
be held in its stowed position, while on the aircraft, by a
cord or line. If using a water sensor device 230, the device
230 may also have a spray shield.
[0092] The release collar and releasable pin may be
replaced by any suitable release component and asso-
ciated releasable component, such as a release lever
and releasable block. Spring 250 may be replaced with
a charged gas cylinder, for example.
[0093] Where in the foregoing description, integers or
elements are mentioned which have known, obvious or
foreseeable equivalents, then such equivalents are here-
in incorporated as if individually set forth. Reference
should be made to the claims for determining the true
scope of the present invention, which should be con-
strued so as to encompass any such equivalents. It will
also be appreciated by the reader that integers or fea-
tures of the invention that are described as preferable,
advantageous, convenient or the like are optional and do
not limit the scope of the independent claims. Moreover,
it is to be understood that such optional integers or fea-
tures, whilst of possible benefit in some embodiments of
the invention, may not be desirable, and may therefore
be absent, in other embodiments.

Claims

1. A disconnect assembly (100) for disconnecting a
parachute of an aerial delivery apparatus from a pay-
load of the aerial delivery apparatus, the disconnect
assembly comprising:

- a detector device (120) for detecting that the
aerial delivery apparatus has landed,
- a disconnect device (140) for providing a re-
leasable connection between the parachute and
the payload, and
- a transmit cable (130) for transmitting a me-
chanical trigger force from the detector device
(120) to the disconnect device (140),

wherein the detector device (120) is arranged such
that, upon landing of the aerial delivery apparatus,
the detector device (120) detects that the aerial de-
livery apparatus has landed, and a mechanical trig-
ger force is transmitted by the transmit cable (130)
from the detector device (120) to the disconnect de-
vice (140) and the disconnect device (140) releases
the connection between the parachute and the pay-
load.

2. A disconnect assembly (100) as claimed in claim 1,
wherein the transmit cable (130) comprises an inner
force transmitting line moveable within an outer
housing.

3. A disconnect assembly (100) as claimed in claim 1
or claim 2, wherein the disconnect device (140) com-
prises a releasable mechanism comprising a release
component and associated releasable component
releasably held by the release component, such as
a release collar (481) and a releasable pin (487),
releasably held by the release collar (481).

4. A disconnect assembly (100) as claimed in claim 3,
wherein the releasable mechanism further compris-
es a release collet (484), wherein the releasable
component is releasably held by the release collet
(484), and wherein the release component clamps
the release collet (484) so as to ensure the release
collet (484) holds the releasable component when
the release component is in a release component
locking position.

5. A disconnect assembly (100) as claimed in claim 3
or claim 4, wherein the releasable mechanism further
comprises a link assembly connected to the release
component to move it from the release component
locking position to a release component unlocking
position;
preferably wherein the link assembly comprises a
first link (440) attached to the transmit cable (130)
and a second link (450) attached to the release com-
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ponent, and wherein, when the mechanical trigger
force is transmitted by the transmit cable (130) to the
first link (440), the first link (440) is caused to move
towards a first link unlocking position, which causes
the second link (450) to move towards a second link
unlocking position and for the release component to
move towards its release component unlocking po-
sition;
more preferably wherein the link assembly further
comprises a third link (460), connecting the first and
second links (440, 450), wherein the first and second
links (440, 450) are pivotally connected to the third
link (460) and wherein the third link (460) is pivotally
connected to a housing (430) of the release mech-
anism, such that when the mechanical trigger force
is transmitted by the transmit cable (130) to the first
link (440), the first link (440) is caused to pivot to-
wards the first link unlocking position, which causes
the third link (460) to pivot with respect to the release
mechanism housing (430) towards a third link un-
locking position, which causes the second link (450)
to pivot towards the second link unlocking position
and for the release component to move towards its
release component unlocking position.

6. A disconnect assembly (100) as claimed in claim 5,
wherein the link assembly comprises a latch (444)
for engaging with a latch surface (435) of the release
mechanism, such that initial movement of the link
assembly causes the latch (444) to be unlatched.

7. A disconnect assembly (100) as claimed in any pre-
ceding claim, wherein the detector device comprises
a trigger mechanism (250) having a trigger plate
(211, 239), the trigger plate (211, 239) being move-
able from a non-triggered position to a triggered po-
sition upon landing of the aerial delivery apparatus;
preferably wherein the trigger mechanism (250) is
connected to the transmit cable (130) such that when
the trigger plate (211, 239) moves towards its trig-
gered position, the transmit cable (130) transmits the
mechanical triggering force to the disconnect device
(140);
more preferably wherein the movement of the trigger
plate (211, 239) to the triggered position is in the
opposite direction to the mechanical triggering force
on the transmit cable (130).

8. A disconnect assembly (100) as claimed in claim 7,
wherein the trigger mechanism comprises a trigger
sleeve (252) and a releasable plunger (255), releas-
ably held by the trigger sleeve (252);
preferably wherein movement of the trigger plate
(211, 239) towards its triggered position causes the
trigger sleeve (252) to move to its triggered position,
thereby allowing the releasable plunger (255) to
move to its triggered position.

9. A disconnect assembly (100) as claimed in claim 8,
wherein the trigger mechanism further comprises a
trigger collet (254), wherein the trigger sleeve (252)
clamps the trigger collet (254) so as to ensure the
trigger collet (254) holds the releasable plunger (255)
in its non-triggered position when the trigger sleeve
(252) is in its non-triggered position.

10. A disconnect assembly (100) as claimed in any of
claims 7 to 9, wherein the detector device (120) com-
prises a ground-sensor device (230) and wherein
the ground-sensor device (230) comprises a ground
contact rod (231) for triggering the trigger plate (239)
to move to its triggered position, when the ground
contact rod (231) experiences a ground contact
force;
preferably wherein the ground contact rod (231) is
moveable from a stowed position, in which the
ground contact rod (231) cannot trigger the trigger
plate (239), to a deployed position, where the rod is
able be moved to trigger the trigger plate (239).

11. A disconnect assembly (100) as claimed in any of
claims 7 to 9, wherein the detector device (120) com-
prises a water-sensor device (210) and wherein the
water-sensor device (210) comprises a water-sens-
ing cartridge (212) associated with a trigger rod (215)
for triggering the trigger plate (211) to move to its
triggered position, when the cartridge (212) experi-
ences water contact.

12. A disconnect assembly (100) as claimed in claim 11,
wherein the water-sensor device (210) comprises
two or more water-sensing cartridges (212), each
associated with a trigger rod (215) connected to a
common rocker trigger plate (211), wherein only one
trigger rod (215) needs to trigger the rocker trigger
plate (211) in order for the rocker trigger plate (211)
to be triggered.

13. A kit of parts for assembling a disconnect assembly
(100), for disconnecting a parachute of an aerial de-
livery apparatus from a payload of the aerial delivery
apparatus, the kit of parts comprising:

- a detector device (120) for detecting that the
aerial delivery apparatus has landed,
- a disconnect device (140) for providing a re-
leasable connection between the parachute and
the payload, and
- a transmit cable (130) for transmitting a me-
chanical trigger force from the detector device
(120) to the disconnect device (140).

14. An aerial delivery apparatus comprising a parachute,
a payload and a disconnect assembly (100) accord-
ing to any of claims 1 to 12.
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15. A method of disconnecting a parachute of an aerial
delivery apparatus from a payload of the aerial de-
livery apparatus, the method including the following
steps:

- using a detector device (120) to detect that the
aerial delivery apparatus has landed,
- using a transmit cable (130) to transmit a me-
chanical trigger force from the detector device
(120) to a disconnect device (140), and
- using the disconnect device (140) to release a
connection between the parachute and the pay-
load.

19 20 



EP 3 505 447 A1

12



EP 3 505 447 A1

13



EP 3 505 447 A1

14



EP 3 505 447 A1

15



EP 3 505 447 A1

16



EP 3 505 447 A1

17



EP 3 505 447 A1

18



EP 3 505 447 A1

19



EP 3 505 447 A1

20



EP 3 505 447 A1

21



EP 3 505 447 A1

22



EP 3 505 447 A1

23



EP 3 505 447 A1

24



EP 3 505 447 A1

25



EP 3 505 447 A1

26

5

10

15

20

25

30

35

40

45

50

55



EP 3 505 447 A1

27

5

10

15

20

25

30

35

40

45

50

55


	bibliography
	abstract
	description
	claims
	drawings
	search report

