EP 4 269 318 A1

(19)

(12)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(43) Date of publication:

01.11.2023 Bulletin 2023/44

(21) Application number: 23170804.1

(22) Date of filing: 28.04.2023

(51)

(52)

(11) EP 4 269 318 A1

EUROPEAN PATENT APPLICATION

International Patent Classification (IPC):
B66D 1/22(2006.01) B66D 1/58 (2006.07)

Cooperative Patent Classification (CPC):
B66D 1/22; B66D 1/58

(84) Designated Contracting States:

(30)

(71)

AL AT BE BG CH CY CZDE DK EE ES FI FR GB
GRHRHUIEISITLILTLULV MC ME MK MT NL
NO PL PT RO RS SE SI SK SM TR

Designated Extension States:

BA

Designated Validation States:

KH MA MD TN

Priority: 28.04.2022 IN 202241025009
13.07.2022 US 202217864271

Applicant: Goodrich Corporation
Charlotte, NC 28217-4578 (US)

(72)

(74)

Inventors:

HARIRAM, Sridhar

560100 Bangalore, Karnataka (IN)
SRINIVASAN, Rajagopal Kalathur
Chandler, AZ, 85224 (US)
KALARIKKAL, Greeshma Nellikkurussi
678601 Kerala (IN)

MAHEVE, Manju

560093 Bangalore, KA (IN)

Representative: Dehns
St. Bride’s House

10 Salisbury Square
London EC4Y 8JD (GB)

(106) coupled to the hoist and hook assemblyin response

(54) AUGMENTED HOIST CABLE CUT ALGORITHM
(67)  Systems and methods for operating a hoist and
hook assembly may method comprising determining a

clutch slip via a clutch sensor (204, 206), determining an
overload via a load sensor (212), and cutting a cable

2

<k
=2iE ,,

(=2

to the clutch slip determination and the overload deter-
mination.

/Q}Ozt

300

Cable-Cut
Panel Switch

k 308

Clutch
212 MON
Controller
212
206 204
ﬁé/ CON
- Controller

Cable-Cut Cartridge ARM
Cable-Cut

Clutch |

Y

Cartridge Fire

FIG. 3

Processed by Luminess, 75001 PARIS (FR)



1 EP 4 269 318 A1 2

Description
CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to, and the ben-
efit of, India Patent Application No. 202241025009, filed
April 28,2022, (DAS Code BA80) and titled "AUGMENT-
ED HOIST CABLE CUT ALGORITHM".

FIELD

[0002] Thedisclosure relates generally to cable hoists,
and more particularly to rescue hoist cable cut alert sys-
tems and methods.

BACKGROUND

[0003] Hoist and winches are commonly used on air-
crafts and ships to haul, pull, raise, and lower heavy
loads. Hoists may be used to apply pulling force through
acable or other lifting medium to a load. Hoists and hooks
are used in various vertical applications including, for ex-
ample, cranes and aircraft mounted rescue hoists. During
the course of rescue operations using an aircraft rescue
hoist, the supported load on the rescue hoist cable is
imparted to the aircraft via the rescue hoist and support-
ing structure. Often times, the support load will be one
or two persons. The hoists have safe operating capaci-
ties, and exceeding the safe capacity may result in dan-
gerous conditions. A hoist cable encountering an over-
load condition beyond the rated capacity might lead to a
cable snapping, resulting in a hazardous scenario for a
helicopter. A pilot or operator may have limited reaction
time. Accordingly, the manual decision to initiate the ca-
ble-cut activity among multiple emergency situations is
not ideal.

SUMMARY

[0004] A method of operating a hoist and hook assem-
bly is provided. The method may include determining a
clutch slip via a clutch sensor, determining an overload
via aload sensor, and cutting a cable coupled to the hoist
and hook assembly.

[0005] In various embodiments, the method includes
determining a first clutch slip via a first clutch sensor on
amotor side of a gear train ofthe hoist and hook assembly
and determining a second clutch slip via a second clutch
sensor on a drum side of the gear train of the hoist and
hook assembly.

[0006] In various embodiments, the method includes
determining a duration of the clutch slip is at or above a
first predefined threshold and determining a duration of
the sensed overload is at or above a second predefined
threshold.

[0007] In various embodiments, the method includes
initiating a cable cutin response to determining the clutch
slip and the overload, indicating aurally and visually that
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a third predefined threshold has elapsed, and cutting the
cable in response to the third predefined threshold elaps-
ing and a cable cut switch not being set to disable.
[0008] A non-transitory, tangible computer readable
storage medium having instructions stored thereon that,
in response to execution by a processor, cause the proc-
essor to perform operations is also provided. The oper-
ations comprise determining, by the processor, a clutch
slip using a clutch sensor, determining, by the processor,
an overload using a load sensor, and cutting, by a proc-
essor, a cable coupled to the hoist and hook assembly
using a cable cut cartridge.

[0009] Invarious embodiments, the operationsinclude
determining a first clutch slip via a first clutch sensor on
amotor side of agear train of the hoistand hook assembly
and determining a second clutch slip via a second clutch
sensor on a drum side of the gear train of the hoist and
hook assembly.

[0010] Invarious embodiments, the operationsinclude
determining a duration of the clutch slip is at or above a
first predefined threshold and determining a duration of
the sensed overload is at or above a second predefined
threshold.

[0011] Invarious embodiments, the operationsinclude
initiating a cable cut in response to determining the clutch
slip and the overload, indicating aurally and visually that
a third predefined threshold has elapsed, and cutting the
cable in response to the third predefined threshold elaps-
ing and a cable cut switch not being set to disable.
[0012] A hoist system is also provided. The hoist sys-
tem comprises an airframe mechanically coupled to a
hoist assembly, a cable disposed between the hoist as-
sembly and a hook assembly, at least one clutch sensor,
at least one load sensor, a cable cut cartridge, and a
controller. The controller is configured to determine a
clutch slip via the clutch sensor, determine an overload
via the load sensor, and cut the cable via the cable cut
cartridge.

[0013] Invarious embodiments, the controlleris further
configured to determine a first clutch slip via a first clutch
sensor on a motor side of a gear train of the hoist and
hook assembly and a second clutch slip via a second
clutch sensor on a drum side of the gear train of the hoist
and hook assembly.

[0014] Invarious embodiments, the controlleris further
configured to determine a duration of the clutch slip is at
or above a first predefined threshold and a duration of
the sensed overload is at or above a second predefined
threshold.

[0015] Invarious embodiments, the controlleris further
configured to initiate a cable cut in response to determin-
ing the clutch slip and the overload, indicate aurally and
visually that a third predefined threshold has elapsed,
and cut the cable in response to the third predefined
threshold elapsing and a cable cut switch not being set
to disable.

[0016] The forgoing features and elements may be
combined in various combinations without exclusivity,
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unless expressly indicated herein otherwise. These fea-
tures and elements as well as the operation of the dis-
closed embodiments will become more apparent in light
of the following description and accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The subject matter of the present disclosure is
particularly pointed out and distinctly claimed in the con-
cluding portion of the specification. A more complete un-
derstanding of the present disclosures, however, may
best be obtained by referring to the detailed description
and claims when considered in connection with the draw-
ing figures, wherein like numerals denote like elements.

FIG. 1 illustrates an exemplary hoist assembly and
hook assembly mechanically coupled to an aircraft
for positioning the hoist assembly and/or hook as-
sembly, in accordance with various embodiments;
FIG. 2illustrates a sensor assembly having a sensor
configured to detect a clutch slip and an overload, in
accordance with various embodiments;

FIG. 3 illustrates an exemplary sensor monitoring
and cable cut cartridge control system, in accord-
ance with various embodiments;

FIG. 4 illustrates an exemplary method logic of op-
erating the sensor monitoring and cable cut cartridge
control system of FIG. 3, in accordance with various
embodiments; and

FIG. 5 illustrates an exemplary fault prevention logic,
in accordance with various embodiments.

DETAILED DESCRIPTION

[0018] The detailed description of exemplary embodi-
ments herein makes reference to the accompanying
drawings, which show exemplary embodiments by way
ofillustration and their best mode. While these exemplary
embodiments are described in sufficient detail to enable
those skilled inthe artto practice the disclosures, it should
be understood that other embodiments may be realized
and thatlogical, electronic, and mechanical changes may
be made without departing from the scope of the inven-
tion as defined by the claims. Thus, the detailed descrip-
tion herein is presented for purposes of illustration only
and not of limitation. For example, the steps recited in
any of the method or process descriptions may be exe-
cuted in any order and are not necessarily limited to the
order presented. Furthermore, any reference to singular
includes plural embodiments, and any reference to more
than one component or step may include a singular em-
bodiment or step. Also, any reference to attached, fixed,
connected or the like may include permanent, removable,
temporary, partial, full and/or any other possible attach-
ment option. Additionally, any reference to without con-
tact (or similar phrases) may also include reduced con-
tact or minimal contact.

[0019] A cable cut system in a rescue hoist assembly
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is vital to abandon the attached load in the event of cable
snag, which would ideally happen automatically without
the need for manual cutting of the cable. The failure of
cable cutting in the event of snagging on ground objects
can cause structural damage because of cable snapping
and recoiling into the helicopter rotors blades. Though a
handheld cutting tool is made available, the damage
would have been complete by the time human interven-
tion is possible during such a scenario. Accidents may
be caused due to the delay of human intervention in in-
itiating (i.e., arming + firing) the cable cut system as the
pilot was engaged in stabilizing the helicopter before re-
acting to initiate the cable cut which could have been
avoided if the cable cut circuitry was fired automatically
without the need of human intervention.

[0020] Accordingly, a Rescue HoistSystem (RHS)with
an augmented cable cutting algorithm is provided. The
RHS includes a hoist and auxiliary components (e.g.,
control devices), and provides the capability to hoist Hu-
man External Cargo (HEC) and Non-Human External
Cargo (NHEC) up and down from the RHS-equipped hel-
icopter. The RHS with an augmented cable cutting algo-
rithm, in various embodiments, monitors continuously
dual-redundant clutch-slip and load monitors and exe-
cutes the decision to perform cable cut with a pre-deter-
mined time window for aural and visual indication and
option for operator/pilot to override during this time.
[0021] The cable cut decision is taken, in various em-
bodiments, based on overload detection by clutch slip
assembly and load pin. The current cable cut circuitry
functions based, in various embodiments, on two cable
cut switches when activated will power the ARMED and
TRIGGER relays to send power to the cable cut cartridge.
In various operational procedures, either or both the
switches (Operator & Pilot) need to be activated manually
to initiate cable cutting operation. In the augmented sys-
tem described herein, the arming of the cable cut when
a snag is detected and firing will be performed based on
a preset timer with an override option based on pilot's
input. The override option, in various embodiments, is
available in cockpit/operator panel to the pilot/operator
for approving or rejecting the cable cut operation priori-
tizing the loss of HEC/NHEC and/or Helicopter.

[0022] The RHS with an augmented cable cutting al-
gorithm avoids delay caused by human intervention in
the activation of cable cut circuitry during a snagging sce-
nario, thus can reduce the risk of crashing the helicopter
asthe cable cut will be completed within a pre-determined
time of snagging, saving precious time while allowing op-
erator/pilot option to decide on override.

[0023] Referringnowto FIG. 1, an exemplary hoistand
hook system 100 is shown, in accordance with various
embodiments. Hoist and hook system 100 includes an
airframe 102 mechanically coupled to a hoist assembly
104. Hoist assembly 104 may be coupled directly to air-
frame 102 or mechanically coupled to a boom that is me-
chanically coupled to airframe 102. Cable 106 may be
wound about a drum within hoist assembly 104 and re-
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leased or retracted based on rotation of the drum. Cable
106 may thus hang at various distances from hoist as-
sembly 104 and airframe 102. A hook assembly 108 may
be coupled to cable 106 at the free end of the cable op-
posite hoistassembly 104. Hook assembly 108 may hang
from hoist assembly 104 on cable 106. Cable 106 and
hoist assembly 104 may thus swing and/or translate rel-
ative to hoist assembly 104 and airframe 102. The posi-
tion of hoist assembly 104 may be controlled in part by
changing the position of hoist assembly 104 and/or air-
frame 102.

[0024] Referring now to FIG. 2, a sensorassembly 200
is illustrated, in accordance with various embodiments.
The sensor assembly 200 includes an overload slip
clutch assembly 202. The overload slip cutch assembly
202is configured toreside in the gear train, and to actuate
and release cable load tension on the cable when the
tension reaches a threshold due to overload. During ex-
cessive loads due to snagging, cable cut action would
be required to avoid damage to the helicopter. The clutch
slip is configured to be activated under extreme load con-
ditions such as when the hook or hoist payload is caught
or tangled with a ground object (e.g., a tree), for instance,
the cable has wrapped around another item such that
the payload is no longer free-moving, and cannot be re-
leased or overloaded more than the limit load (e.g., 3.5
times of rated load), and the clutch slip assembly 202
detects "slip". Forinstance, movement detected by a first
slip sensor assembly (e.g., motor side rotation of a gear
train) with no corresponding movement (e.g., no move-
ment or minimal movement) from a second slip sensor
assembly (e.g., drum side rotation of the gear train) is
considered a clutch slip.

[0025] Each side of the overload clutch slip assembly
202 includes a slip sensor. For instance, afirst slip sensor
204 is positioned on a motor side of the overload slip
clutch assembly 202 and a second slip sensor 206 is
positioned on a cable drum side of the overload slip clutch
assembly 202. The motor side of the overload slip clutch
assembly 202 refers to the side including a motor 208 of
the gear train and the cable drum side of the overload
slip clutch assembly 202 refers to the side including a
cable drum 210 of the gear train. The motor side and
cable drum side slip sensors (e.g., the first and second
slip sensors 204, 206) are independently monitored by
CON (Control) and MON (Monitor) lanes of a controller
to determine if clutch slip has occurred. For instance, the
decision that a clutch slip has occurred is made when
both CON and MON lanes independently determine that
a clutch slip occurred. Clutch slip persisting for at least
T1seconds (e.g., 2 seconds) is only reported to prevent
single slip events or short duration slips from activating
the cable cutting operation. For instance, T1 is the time
elapsed once movement is detected by the first slip sen-
sor 204 but no corresponding movement (or minimal
movement) from the second slip sensor 206 is detected.
The first and second slip sensors 204, 206 detect the
movement discrepancy and send a message via the con-
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troller. As described herein, the controller then used the
message to determine whether to initiate the cable cut.
The sensor assembly 200 is configurable to determine
the decision-making process with a combination of time
and load factor.

[0026] In addition to clutch slip monitoring, hoist load
via a load sensor 212 also may be monitored independ-
ently by CON (Control) and MON (Monitor) lanes of the
hoist controller unit to determine an overload condition if
the threshold is crossed for a persistence time of T2 sec-
onds (e.g., 2 seconds). For instance, when the cable is
snagged, the load sensor 212 may detect an overload
condition due to the excess force being applied to the
hoist assembly 104. Accordingly, as the overload condi-
tion persists for a certain period of time (e.g., T2), the
sensor assembly 200 is configured to detect a snag, en-
tanglement of the cable 106, etc.

[0027] In various embodiments, a communication de-
vice may be in electronic communication with the first
and second clutch sensors 204, 206. Communication de-
vice may be, for example, a wireless transceiver. Com-
munication device may be configured to transmit and/or
receive data to and/or from hook assembly 108. In that
regard, communication device may transmit data cap-
tured by the first and second clutch sensors 204, 206.
Communication device may be in electromagnetic com-
munication with a similar communication device on air-
frame 102 and/or hoist assembly 104. In various embod-
iments, cable 106 may also be configured to carry elec-
trical power and/or electrical signals between hook as-
sembly 108 and hoist assembly 104.

[0028] With reference to FIG. 3, an exemplary sensor
monitoring and cable cut cartridge control system 300
(the "cable cut system 300") is illustrated, in accordance
with various embodiments. In the cable cut system 300,
the CON/MON lanes are independent for sensor moni-
toring. For instance, the cable cut system 300 includes
a CON controller 302 and a MON controller 304. If both
clutch slip sensors 204, 206 and load sensor 212 indi-
cates excessive load, possibly due to snagging, a cable
cut cartridge 306 is automatically armed (powered) by
the MON controller 304. However, the firing action is con-
trolled by CON controller 302 in response to the hoist
operator approving the cable cut request through cable
cut panel switch 308. For instance, the cable cut is initi-
ated in response to determining the clutch slip and the
overload. An aural and visual indication is triggered, in-
dicating that a predefined threshold has elapsed. The
cable is then cut in response to the third predefined
threshold elapsing if the cable cut switch is not set to
disable.

[0029] Referring now to FIG. 4, a method 400 of oper-
ating the sensor monitoring and cable cut cartridge con-
trol system 300 is illustrated. If the two independent slip
sensors indicate clutch slip and load sensor indicates an
overload condition for T3 seconds (e.g., 2 seconds), the
mitigating action is activated automatically by arming the
cable cut circuitry (e.g., enabling the cable cut cartridge
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306 with necessary power inputs, but not activating the
cable cut operation) and displaying an aural and visual
indication for a specified duration Tt seconds (e.g., 4
seconds). This indication is a request for the hoist oper-
ator or the pilot to authorize cutting of the cable. The hoist
operator or the pilot is provided with the cable cut panel
switch 308 with position "CUT", "DISABLE" and "NULL"
to approve/reject the cable cutting. "CUT" position acti-
vates cable cutting the moment it is pressed while "DIS-
ABLE" causes rejection of cable cutting. If "NULL" is re-
ceived from the cable cut panel switch 308 then the cable
is cut automatically once the aural and visual indication
is elapsed, i.e., after T 1 seconds. In response to the
cable cut switch being "DISABLE", the algorithm ceases
authority for automatic cable cut until the next power cy-
cle. However, the cable cut panel switch 308 will still have
authority to fire the cable-cut cartridge.

[0030] For instance, at 402, continuous monitoring of
the clutch slip sensors 204, 206 occurs. At 404 and 406,
the CON controller 302 and the MON controller 304 de-
tect whether a clutch slip is detected via the first clutch
sensor 204 and the second clutch sensor 206, respec-
tively. Contemporaneously, at 408, continuous monitor-
ing of the load sensors 212 occurs. At 410 and 412, the
CON controller 302 and the MON controller 304 detect
whether an overload is detected via the load sensor 212,
respectively. At 414, the cable cut system 300 deter-
mines if clutch slip has occurred for T1 (e.g., YES at413a)
and if overload has occurred for T2 (e.g., YES at 413b).
If YES, at 416, the cable cut system 300 initiates the
cable cut aural or visual indication for Tt seconds. At
418, the aural or visual indication time elapses and de-
termines whether the cable cut panel switch 308 is not
setto DISABLE status. If NO, the cable cut is not initiated
at420. If YES, the system triggers the cable cut cartridge
at 422. Further, at 424, if the cable cut switch is set to
CUT, the system triggers the cable cut cartridge at 422.
[0031] T1,T2, T3 and Tyt may be times that are con-
figuration and specific to a configuration and length of
specific host. Overload and clutch slip parameters are
additionally configuration based on the hoist configura-
tion.

[0032] The cable cut system and method may be op-
erated by and executed on a controller. A controller may
be, for example, a computer based-system having a
processor and memory. A controller may thus include
one or more processors and one or more tangible, non-
transitory memories and be capable of implementing log-
ic. The processor can be a general purpose processor,
a digital signal processor (DSP), an application specific
integrated circuit (ASIC), afield programmable gate array
(FPGA), a graphical processing unit (GPU), or other pro-
grammable logic device, discrete gate or transistor logic,
discrete hardware components, or any combination
thereof.

[0033] In various embodiments, the processor may
thus be configured to implement various logical opera-
tions in response to execution of instructions, for exam-
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ple, instructions stored on a non-transitory, tangible,
computer-readable medium. As used herein, the term
"non-transitory" is to be understood to remove only prop-
agating transitory signals per se from the claim scope
and does not relinquish rights to all standard computer-
readable media that are not only propagating transitory
signals per se.

[0034] In various embodiments, the controller may be
in electronic communication with the first and second
clutch sensors 204, 206. The controller may, forexample,
receive a signal from the first and second clutch sensors
204, 206. The controller may be in electronic communi-
cation via, for example, one or more of a wire, a bus, a
circuit, a wireless channel, or another suitable electronic
communication channel. The controller may transmit
control signals to airframe 102, hoist assembly 104,
and/or hook assembly 108 of FIG. 1.

[0035] Referringto FIG. 5, a fault prevention logic 500
isillustrated. The erroneous orinadvertent (uncommand-
ed) cable cutting action occurring with the HEC attached
to the hoist could result in loss of HEC which is cata-
strophic. This scenario is overcome by a combination of
Dual Modular Redundant (DMR) architecture with pair of
dissimilar sensors and continuous monitoring. The prob-
ability of occurrence of both dual sensor network being
erroneous to automatically arm and failure of pilot over-
ride to disable would be extremely low for an inadvertent
cable cutting action to occur. For instance, for an erro-
neous cable cut to occur, both of the clutch slip sensors,
the load sensor, and the controller/monitoring systems
would have to fail. Within that scenario, any of the failed
components would have to go undetected, the cable cut
would erroneously be armed, and the pilot would further
have to fail to override the cable cut switch (or the cable
cut switch would have to fail). Accordingly, the augment-
ed hoist cable cut algorithm described herein ensures a
low probability of automatic erroneous cable cut.

[0036] Systems and methods of the augmented cable
cutting increases the operational safety and protection
from cable and helicopter damage when the hoist load
or hook is snagged to a ground object and cannot be
unsnagged. A cable cutting cartridge will be armed au-
tomatically when the overload is detected by load sen-
sors and clutch slip is detected by slip sensors indicating
a snag condition. Atthe same time, hoist operator or pilot
will be provided with an aural and visual indication of
cable cutarming for a pre-determined duration. The hoist
operator or pilot will provide input through the 3-way cable
cut switch to authorize (reject/approve) the cable cut op-
eration based on the scenario. No input, ie. "NULL" po-
sition will initiate automatic cable cutting at the end of
aural/visualindication. The augmented cable cutting sys-
tem avoids delay caused by human intervention in the
activation of cable cut circuitry during a snagging sce-
nario and reduce the risk of crashing of helicopter as the
cable cut will be completed within a pre-determined time
of snagging, thus saving time.

[0037] Benefits, other advantages, and solutions to
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problems have been described herein with regard to spe-
cific embodiments. Furthermore, the connecting lines
shown in the various figures contained herein are intend-
ed to represent exemplary functional relationships and/or
physical couplings between the various elements. It
should be noted that many alternative or additional func-
tional relationships or physical connections may be
presentin a practical system. However, the benefits, ad-
vantages, solutions to problems, and any elements that
may cause any benefit, advantage, or solution to occur
or become more pronounced are not to be construed as
critical, required, or essential features or elements of the
disclosures.

[0038] The scope of the disclosures is accordingly to
be limited by nothing other than the appended claims, in
which reference to an element in the singular is not in-
tended to mean "one and only one" unless explicitly so
stated, but rather "one or more." Moreover, where a
phrase similar to "at least one of A, B, or C" is used in
the claims, it is intended that the phrase be interpreted
to mean that A alone may be present in an embodiment,
B alone may be present in an embodiment, C alone may
be present in an embodiment, or that any combination
of the elements A, Band C may be present in a single
embodiment; for example, A and B, A and C, B and C,
or A and B and C. Different cross-hatching is used
throughout the figures to denote different parts but not
necessarily to denote the same or different materials.
[0039] Systems, methods and apparatus are provided
herein. In the detailed description herein, references to
"one embodiment”, "an embodiment", "an example em-
bodiment", etc., indicate that the embodiment described
may include a particular feature, structure, or character-
istic, but every embodiment may not necessarily include
the particular feature, structure, or characteristic. More-
over, such phrases are not necessarily referring to the
same embodiment. Further, when a particular feature,
structure, or characteristic is described in connection with
an embodiment, it is submitted that it is within the knowl-
edge of one skilled in the art to affect such feature, struc-
ture, or characteristic in connection with other embodi-
ments whether or not explicitly described. After reading
the description, it will be apparent to one skilled in the
relevant art(s) how to implement the disclosure in alter-
native embodiments.

Claims

1. A method of operating a hoist and hook assembly,
comprising:

determining, by a controller, a clutch slip via a
clutch sensor (204, 206);

determining, by the controller, an overload via a
load sensor (212); and

cutting, by the controller, a cable (106) coupled
to the hoist and hook assembly in response to
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10.

the clutch slip determination and the overload
determination.

The method of claim 1, further comprising determin-
ing, by the controller, a first clutch slip via afirst clutch
sensor (204) on a motor side of a gear train of the
hoist and hook assembly.

The method of claim 2, further comprising, by the
controller, determining a second clutch slip via a sec-
ond clutch sensor (206) on a drum side of the gear
train of the hoist and hook assembly.

The method of any preceding claim, further compris-
ing determining a duration of the clutch slip is at or
above a first predefined threshold.

The method of any preceding claim, further compris-
ing determining a duration of the sensed overload is
at or above a second predefined threshold.

The method of any preceding claim, further compris-
ing initiating a cable cut in response to determining
the clutch slip and the overload.

The method of any preceding claim, further compris-
ing indicating aurally or visually that a third prede-
fined threshold has elapsed.

The method of claim 7, further comprising cutting the
cable in response to the third predefined threshold
elapsing and a cable cut switch not being set to dis-
able.

A non-transitory, tangible computer readable stor-
age medium having instructions stored thereon that,
in response to execution by a processor, cause the
processor to perform operations comprising:

determining, by the processor, a clutch slip using
a clutch sensor (204, 206);

determining, by the processor, an overload us-
ing a load sensor (212); and

cutting, by the processor, a cable (106) coupled
to the hoist and hook assembly using a cable
cut cartridge in response to the clutch slip de-
termination and the overload determination.

The non-transitory, tangible computer readable stor-
age medium of claim 9, wherein the operations fur-
ther comprise determining, by the processor, a first
clutch slip via a first clutch sensor on a motor side
of a gear train of the hoist and hook assembly, and
optionally wherein the operations further comprise
determining, by the processor, a second clutch slip
via a second clutch sensor on a drum side of the
gear train of the hoist and hook assembly.



1.

12.

13.

14.

15.

11 EP 4 269 318 A1

The non-transitory, tangible computer readable stor-
age medium of claim 9 or 10, wherein the operations
further comprise determining a duration of the clutch
slip is at or above a first predefined threshold, and/or
wherein the operations further comprise determining
a duration of the sensed overload is at or above a
second predefined threshold, and/or wherein the op-
erations further comprise initiating a cable cut in re-
sponse to determining the clutch slip and the over-
load, and/or wherein the operations further comprise
indicating aurally or visually that a third predefined
threshold has elapsed, and optionally wherein the
operations further comprise cutting the cable in re-
sponse to the third predefined threshold elapsing
and a cable cut switch not being set to disable.

A hoist system comprising,

an airframe (102) mechanically coupled to a
hoist assembly (104);

a cable (106) disposed between the hoist as-
sembly and a hook assembly (108);

a clutch sensor (204, 206) coupled to the hoist
assembly;

a load sensor (212) coupled to the cable;

a controller configured to:

determine a clutch slip via the clutch sensor;
determine an overload via the load sensor;
and

cut the cable via a cable cut cartridge in re-
sponse to the clutch slip determination and
the overload determination.

The hoist system of claim 12, wherein the controller
is further configured to determine a first clutch slip
via a first clutch sensor on a motor side of a gear
train of the hoist and hook assembly and a second
clutch slip via a second clutch sensor on a drum side
of the gear train of the hoist assembly.

The hoist system of claim 12 or 13, wherein the con-
troller is further configured to determine a duration
of the clutch slip is at or above a first predefined
threshold and a duration of the sensed overload is
at or above a second predefined threshold.

The hoist system of claim 12, 13 or 14, wherein the
controller is further configured to:

initiate a cable cut in response to determining
the clutch slip and the overload;

indicate aurally or visually that a third predefined
threshold has elapsed; and

cut the cable in response to the third predefined
threshold elapsing and a cable cut switch not
being set to disable.
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