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i.nvention relates to conpact unmanned hel i 86p¥ers with nultiple rotors. The

particul ar 5concerns of this invention are-to add a-protecti

the helicopter and to allow fast and easy change of applicat mm‘umm{wm
and accessories, so that the conpact unmanned helicopter may sw} JBmLtS
role or application within m nutes. BACKGROUND OF THE [|-NVENH-GN

conpact unmanned hel i copters have a frane W|th mul tiple rotors nounted on
top 10of the_ extreme end of each armof the franme. Regardless of the size,

wei ght, or nifiibEPERMUGIREERPOSE MYLIERPIRRGAIY LS YHEANSER FERICOFIE Runi ch,

when colliding with objects during operations, causes damages to the

bl ades. If the franme collides with objects, damages could also result in

ot her conponents of the conpact unmanned helicopters (the control board,
for exanpl EELDGF TiHe INNGNIHOM| ades were to collide with human body, injuries
resulting in cuts and 15 bl eeding may occur. This nmakes conpact unmanned
hel i copt er Jhejopenion tatatesdo agepactismeasiaed mlisiptarnwidsmultivle Dtre The partidulas t o
practice W%&Q%kh\éro\‘mg n§}éht|idn~°ar@t%fa983pFHtEcE\}er&Buellcito'tHétHéthb%PBrﬂoCt@'alldd\S@st Further,
he risks ﬁh‘il{: %-5 dHrl ng) ECt i ces and ogpr ations. o%ﬂ}551 [ ssue with current
conpact unfBhRAEY “HI9F B%tp galion compeReNts AN ACETHSPriegsSoAh @8fves a specific
pur pose, andmeireddelivgptetreay awitch it or biyplicdtioe withie ansitdsui | di ng a new unit.
20For exanpl e, conpact unmanned helicopters used for delivery of packages
may not eaSAICKGROUND OF THE INVENTION

Currently, compact unmanned helicopters have a frame with multiple rotors mounted on top
10  of the extreme end of each arm of the frame. Regardless of the size, weight, or number of
blades, such design exposes the rotor blades which, when colliding with objects during
operations, causes damages to the blades. If the frame collides with objects, damages could
also result in other components of the compact unmanned helicopters (the control board, for
example). If the rotor blades were to collide with human body, injuries resulting in cuts and
15  bleeding may occur. This makes compact unmanned helicopters expensive to use, as user
must invest in several units to practice manoeuvring skills before putting it into practical use.

Further, he risks injury during practices and operations.

Another issue with current compact unmanned helicopters is that each unit as a whole
serves a specific purpose, and changing the functionality often means building a new unit.
20  For example, compact unmanned helicopters used for delivery of packages may not easily
convert into a vehicle for surveillance purposes, as it will take time and much effort to
remove the carrier for carrying goods and replace with a surveillance camera, which would
usually require more precise installations and adjustments for the camera to function

effectively.

25 Taking these into consideration, the current invention adds protective shield to compact
unmanned helicopters, and adds mechanisms on the shield so that application specific
components and accessories may be easily replaced to serve new purposes and

functionalities.
STATEMENTS OF INVENTION

30 A compact unmanned helicopter according to the present invention comprises of a frame,
which consists of arms extending out from the centre of the frame, and the length from each

end point of the frame to the centre is equal in length. At the below each arm, a rotor is



convert into a vehicle for surveillance purposes, as it will take tinme and
much effort to renove the carrier for carrying goods and replace with a
‘survei |l l ance canera, which would usually require nore precise installations
and adjustnents for the canera to function effectively. 25Taking these into
consideration, the current invention adds protective shield to conpact
unmanned helicopters, and adds nechani sns on the shield so that application
speci fic conmponents and accessories nay be easily replaced to serve new

pur poses and functionalities. STATEMENTS OF | NVENTI ON 30A conpact unmanned
hel i copter according to the present invention conprises of a frame, which
consists of arps exten out framthe centre of the e | ength
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application compartment or replace the application station, rather than replacing the

20 application component or accessory alone, as accessories such as cameras may require
adjustments to render usefulness. The two compartments together provide protection over
the operations components of the helicopter, minimizing possible damage should it collide
with objects. They also provide protection to the human operator from possible cuts from the
blades of the rotors. Finally, the compartments serve to shield the operations components in

25 the event a crash landing occurs.
DESCRIPTION OF THE DRAWINGS

Figure 1 is the top view of the Shielded Multipurpose Multi-Rotor Compact Unmanned
Helicopter.

Figure 2 is the front view of the Shielded Multipurpose Multi-Rotor Compact Unmanned
30 Helicopter.

Figure 3 is the perspective view from bottom side of Shielded Multipurpose Multi-Rotor

Compact Unmanned Helicopter.

DESCRIPTION OF PREFERRED EMBODIMENTS



20appl i cation conponent or accessory al one, as accessories such as caneras
‘may require adjustnents to render useful ness. The two conpartments together
provide protection over the operations conponents of the helicopter,

m ni m zi ng possi bl e danage should it collide with objects. They al so

provi de protection to the human operator from possible cuts fromthe bl ades
of the rotors. Finally, the conpartnents serve to shield the operations
conponents in 25the event a crash | anding occurs. DESCRI PTI ON OF THE
DRAWNGS Figure 1 is the top view of the Shielded Miltipurpose Milti-Rotor
Compact Unmanned Fblicopter Figure 2 IS the front view of the
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shaped pr ofEEEIVES AULIFYIOR @Vﬁa 's fastened to the top mesh shield. On and
bel ow this bottom protective nesh shield are the application stations 4a
and 104b (directly behind 4a) shown in Figure 3 for nounting application
conponents and accessories and payload carriers.



SHI ELDED MULTI FPURPOSE MULTI - ROTOR COVPACT UNMANNED HELI COPTER CLAI M5 1.
A conpact unnmanned helicopter with multiple rotors, each rotor installed
"‘bel ow t he Ssupporting frame which has arms with equal |ength from each
endpoint to the centre of the frame. 2. A conpact unmanned helicopter as
claimed in claim1, and having protective nmesh casing above and bel ow, each
in the shape of a shall ow bow . 3. A conpact unmanned helicopter as
claimed in claim2, with the top protective nmesh 10casing fastened to the
frame, and is renovable for the purposes of easy mai ntenance. 4. A conpact
unmanned helicopter as clainmed in any of the clains 2 to 3, with the bottom

protective nesh casing_fastened to _the_top protective nmesh Si and is
Pemovabl e f orFIEHEES MUBSEEDREOSE M ThEETOBRaNreAC UM ANNES ReL B0 ¥ Ra nned
hel i copter as clainmed in any of the clains 2 to 4, with control board
mounted on top of the centre of the frame bel ow the opening of the top nesh
casing, and with an additional protective shield over it. 6. A conpact
unmanned hé&lA®bpter as clained in any of the clains 2 to 5, wth
application conponents and accessories such as canera, detection devices,
and / or 20palyl dsomesst wireannembeticenter aith anvitiiple resers brech votarlinstaied below Heot ect i ve

nmesh casgi ng. 7. suppsandRshe WIERRR ORIt SRBUSHtHEFontéath BREbolnMtcdhy cédtre t he
claims 2 to 6 mheregn t he bottom protective mesh casing together with the

appl i cation con¥dMFA™E-and accessories are easily replaceable as a whole to
suit the chamges compgtinmmahecdiicliogpter at cleingd iRd8m 1Aambirgeiag protaeiieemesth

hel | copter as claiigefoldr@BYiof skl ifd #HaBB ot didichy YT €1 1 Lhe appli cati on
station is easi rep?aceab e to suit the changes 1 n purpose of operations.
3. A’compact unmanned helicopter as claimed in claim 2, with the top protective mesh
10 casing fastened to the frame, and is removable for the purposes of easy
maintenance.
4. A compact unmanned helicopter as claimed in any of the claims 2 to 3, with the
bottom protective mesh casing fastened to the top protective mesh casing, and is
removable for the purposes of easy maintenance.
15 5. A compact unmanned helicopter as claimed in any of the claims 2 to 4, with control
board mounted on top of the centre of the frame below the opening of the top mesh
casing, and with an additional protective shield over it.
6. A compact unmanned helicopter as claimed in any of the claims 2 to 5, with
application components and accessories such as camera, detection devices, and / or
20 payload carrier mounted on and / or below the bottom protective mesh casing.
7. A compact unmanned helicopter as claimed in any of the claims 2 to 6 wherein the
bottom protective mesh casing together with the application components and
accessories are easily replaceable as a whole to suit the changes in purpose of
operations.
25 8. A compact unmanned helicopter as claimed in any of the claims 2 to 7 wherein the

application station is easily replaceable to suit the changes in purpose of operations.



