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1. An automatic load monitoring system with EP0339833 1989-11-02 .\ \\iAN AEROSPACE 100 %
remote sensing.

A novel system (10) for determining the magnitudes of loads on rotating helicopter components (12) from signals remotely measured on the helicopter fuselage (18) is
characterized by a processor (20) which decomposes the measured signals into corresponding Fourier components and extracts selected components therefrom. A programming
module (44) performs a multiplication on the respective Fourier components to correlate the measured components with corresponding determinative parameter values. The
parameter values are established in a calibration process which is characterized by determination of the independent values of a measured signal set using a Jones
orthogonalization process. The signals output from the coefficient programming module (44) are provided to a multiplying resolver (48) which receives synthesized reference
sinusoids from a digital processor (38) and generates time dependent signal components therefrom. These signals are ultimately summed in an analog summer circuit (52) whose
output signal corresponds to the desired parameter signal.

2. Real time load monitoring system with ~ EP0477948 1992-04-01 . |\ AMAN AEROSPACE 96 %
remote sensing
A system for determining the magnitude of loads on rotating helicopter components from sensor signals remotely measured on the helicopter fuselage is characterized by a
controller which samples the sensor signals according to phase. These measured signals are presented to a coefficient programming module where they are combined with
correlation signals to correlate the measured signal components with the desired parameter, such as flatwise bending moments of a helicopter blade. The correlation signals
are established in a calibration process that determines the independent values of the measured signals using a Jones orthoganization process. The signals output from the

module are recombined to provide a time dependent signal corresponding to the desired parameter. The present system avoids decomposition and recomposition of the
measured signals and therefor operates in real time. <IMAGE>

3. System for detgrmiping the_fatigue ofa  US3744300 1973-07-10 AEROSPATIALE SOCIETE NATIONALE 83 %
structure experiencing varying stresses ' INDUSTRIELLE

A system for measuring fatigue damage in helicopter blades is based on a determination of the number of force cycles to which the blade is subjected and on the amplitude of the s
force experienced in each cycle.

4. Checking system for rotor de-icing KR20110116773 2011-10-26 KOREA AEROSPACE INDUSTRIES 82 %
PURPOSE: An inspection system for helicopter rotor deicing is provided to inspect a real rotor deicing function regardless of inspection environment by transferring an
imaginary rotor blade heating mat operating signal and an imaginary failure control signal to a robot deicing controller.
CONSTITUTION: An inspection system for helicopter rotor deicing comprises an inspection control unit(20) and a rotor load unit(60). The inspection control unit inspects the
operated state of a helicopter rotor deicing system on the ground by transferring an imaginary rotor blade operating signal and an imaginary failure control signal to a real

rotor deicing controller(30). The rotor load unit is connected to the inspection control unit and generates the imaginary rotor blade operating signal and the imaginary failure
control signal.

COPYRIGHT KIPO 2012
5. Apparatus for fatigue test of horizontal CN1818600 2006-08-16 UNIVERSITY YANSHAN 80 %
hinge bearing of helicopter 2

A fatigue fester of horizontal hinge bearing of helicopter rotor is prepared setting form-joining an external arced form track and an internal arced form track on arc frame of
support and frame short shaft on support, firm-joining shaft on frame short shaft, setting said bearing on said shaft, jacketing bearing hole of small frame on said bearing,

connecting two loading hydro-cylinders separately on small frame through ball joints and connecting said hydro-cylinders with frame through a hall joint and with H form
frame through ball joint.
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6. Monitoring system and method for loading CN109580057 2019-04-05 WUHAN UNIVERSITY OF
of helicopter rotor and based on buried ¥ TECHNOLOGY
type optical fiber sensors
The invention provides a monitoring system and method for loading of a helicopter rotor and based on buried type optical fiber sensors. The monitoring system comprises
fiber bragg grating strain sensors, fiber bragg grating temperature sensors, a junction box, a fiber bragg grating interrogator, a data processing system and a strain loading
decoupling system. According to the monitoring system andmethod for loading of the helicopter rotor and based on the buried type optical fiber sensors, engraved array
gratings are buried in a composite material to perform online monitoring, a temperature compensation measure is adopted, and flapping loads and shimmy loads of the rotor
are subjected to decoupling resolving; and the optical fiber sensors are high in the anti-electromagnetic-interferencecapacity, slightly influenced by the environment, good in
sensitivity, high in measurement precision, used for sensing small signals and drawing an oscillograph, and high in practicability and reliability.

74 %

SRR

7. Safety diagnosis system for a helicopter KR20120006807 2012-01-19

rotor using a contact-less displacement
sensor

PURPOSE: A safety diagnosis system for a helicopter rotor is provided to enable a problem caused by the defects of the helicopter rotor to be early found by performing

safety diagnosis using a contact-less displacement sensor. :

CONSTITUTION: A safety diagnosis system for a helicopter rotor comprises a signal input unit(10), a real-time signal processing unit(20), CPU(30), and a signal output k! 1l T

unit(40). The signal input unit measures the displacement, rotating speed and reference phase of the rotating shaft of the rotating unit installed on the helicopter rotor. The

real-time signal processing unit maps the track of the rotating shaft to a 2D planar space based on the displacement, rotating speed and reference phase of the rotating

shaft measured by the signal input unit and obtains a pattern, an order and a rotating direction from the track.

COPYRIGHT KIPO 2012

8. Helicopter overwater forced landing ~ CN109515743 2019-03-26 CHINA SPECIAL TYPE FLIER
model rotor lifting force simulation device RESEARCH INSTITUTE

o
;, KOREA AEROSPACE INDUSTRIES 3%

70 %

The invention discloses a helicopter overwater forced landing model rotor lifting force simulation device which is characterized by comprising a lower connecting disc, a
chassis, a lower gear, an upper gear, a supporting seat, a bearing cover, a pin shaft, a deep groove ball bearing A, an outer shaft, a deep groove ball bearing B, a lug piece
B, a middle shaft, an inner shaft, a lug piece A, a rotor, a cover plate, a bushing, a connecting disc, a lateral plate, a transmission gear and a direct current motor. The
method has the advantages that the lifting force of rotors can be constantly keptin the whole process of water collision of the model all the time. The test device is high in
accuracy, repeatability and reliability of lifting force simulation.

9. Testing apparatus for variable pitch blade KR20170024238 2017-03-07
assembly
The present invention relates to a test apparatus of a variable pitch blade assembly, firmly and precisely controlling a pitch angle even if the present invention has a simple
structure, designing and manufacturing a variable pitch blade assembly randomly changing the pitch angle of a blade in accordance with operation characteristics of an
aerial vehicle, and improving reliability by testing pitch angle control operation of the variable pitch blade assembly manufactured as described above.
COPYRIGHT KIPO 2017

[
;. KOREA DESIGN CENTER 0%

10. Test bench of a device provided witha ~ EP2372335 2011-10-05
plurality of buttons and a display screen

Test bench for testing control and display unit of helicopter, has control unit connected to optical monitoring unit, and activator rotatively integrated to rotative arm around
rotation axis
The bench (1) has a control unit (6) connected to an optical monitoring unit (5) e.g. video camera. A movable chariot (20) is supported by a mobile bar (10) that is movable
by a transversal displacement unit (200) for displacing the chariot along the mobile bar in a plane (P1). A rotative displacement unit (400) turns a rotative arm (40) around a
rotation axis (AX1) perpendicular to the plane. An activator (50) activates buttons (3) of an electronic equipment (2) of an aircraft, where the activator is rotatively integrated
to the rotative arm around the rotation axis.

0y
' EUROCOPTER 0%

1. Externally swing joint-bearing fatigue CN1818598 2006-08-16
experimental apparatus of automatic rotor
oblique device for helicopter
A fatigue tester of oscillating bearing on automatic tilt meter at helicopter rotor is prepared as fixing its sleeve on body frame and form-joining internal coil of said bearing on sleeve, form-joining external o
coil of said bearing with circular frame being connected to piston link of four loading hydraulic cylinders through four ball joints, connecting bodies of four said cylinders to body frame through four ball
joints, connecting circular frame to three links being connected to three sliding blocks with ball nut, engaging three said blocks with three ball screws connected with three servo motors fixed on body
frame.
12. System and methods for remote DE102017108733 2018-09-27
monitoring of drones and aircraft for
monitoring safety and health
There is an increased demand for unmanned aerial vehicles (UAVs), or drones in general, for many civil applications, such as transportation, rescue and monitoring. At the
same time the risk of the illegal use of drones has increased with respect to data protection injuries, espionage and terrorism greatly. Many drones-detector systems have
been developed, such as radar devices, sound - and optical video surveillance; can however none of the currently available methods provide an estimate of the drones
weight during the flight. In addition to that problems such as visual and audible background noises can lead to safety-critical and expensive false alarms. This invention
includes three novel parts: one is a method, to estimate the drones weight during the flying using its acoustic noise or their surface vibration as well as its current flight
position from a remote position. Secondly, two laser-based methods for remote measurement of the surface vibrations of flight drones with minimal impact on by background
noise. Thirdly, a laser-based method, in order to extract the unique signature of the vibration of the drone. This signature can be used to identify flight characteristics, and for
monitoring the Degradation of drones manufacturers of various drones as predictive maintenance possibility to failures. These methods are applicable to all manned and
unmanned aircraft such as drones and B: rotorcraft, helicopter in general, as fixed-wing aircraft and missiles.

o
51 UNIVERSITY YANSHAN 69 %

o
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