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FIYEr el 1ol *@0001* BACKGROUND OF THE | NVENTION 2 3 The present
invention is in the technical field of transportation across uneven
terrain. 4 Specifically, the present invention is ins:the technical field of
personal transportation of a 5 wheel chaired bound individual between two
points on a staircase. 6 7 Stairs have been-a boon to the nobile but not
to a wheel chair bound person. There are 8 many sol utions devised to
transport an i nmobile person fromone end.of the staircase to 9 the other.

Thesge solutions can be roughtycRyUREAOERHE INYENGREIGIOries: [ifts,
escal at ors 10 modi fi ed non-mwotort zed wneel chaits, robotic scoot ers and

g?;ofl z es n nQ/@ r”sa}ﬁlfhet hg1 cla-hf?ela {Qtleﬁrétcrc‘fs%%v |1;f§| | ut : lonf)
pF% h p}r tlﬁYeeH? qg {he%S (5fspf(?§1)r?a}['ﬁraﬂ§at eg{gﬁr%l ef‘é” of €

f
Ir|Gf te%rgwa gk ar‘?fj dt’%@"ﬂf‘@é’cﬁ}\gﬁ?% %pg 9 hcgy are expensive and 15

o s e Fise p ﬁft%f%&bé@'ey@uﬁ“ s awh%%lcﬁ%ﬁ%ﬁgn ig%ﬁ{;agﬂﬁﬁedw. ed
non- $rot B]%Wé@'%ﬁ@%ﬂéwé? éo ABBRAT an Immobile Berson framy 0B £inf|qf e Stal5ase tone
dr a\/\ﬁbacWewthﬂ%lvThﬁjetWéUth\F@nrﬁ,ﬂ:MﬁhQrﬁ"t"@@@ﬂ’i@fwﬁ\ﬁ?wgpﬁés lfts, escalators,

modified non-motorized wheel chairs, robotic scooters and motorized movers on a track.
l 1 The two predominant commercial solutions are: motorized wheelchairs and motorized
12 movers on a track which will be referred to as stairlifts in this doc:um"ent.
13
14 In the categories of lifts and stairlifts, the disadvantages are that they are expensive and
15 require dedicated spaces especially when living spaces are rapidly shrinking. The
16  remaining three classes of solutions, namely, modified non-motorized wheelchairs, robotic
17  scooters and stairlifts, have the drawback of having the drive mechanism together with the
18  load thus needing double the eriergy to move around. The present invention is designed
19  to be cheap, easy to install in public areas and uses low power to move the load about.
20
21
22 PRIOR ART
23 The prior arts are roughly divided into the five categories and in each of the categories, a
24 Prio Arts of “Lifts”:

Existing Patents:
5836423, “People mover system.” Jan K. Kunczynski, 11/1996.

5113768, “Cable-suspended apparatus for supporting a stabilized
camera assembly.” Garrett W. Brown, 03/ 1991

Differentiation between current invention and Prio Art:

These palents describe lift systems with cars suspended on a cable
typically used to transport passengers over mountains or a body of
water. The present Invention is very different as it is not suspended
on a cable system.

25  Prio Arts of “Escalators”™
Existing Patents:

7185741, “System with moving zero step for stairs.” Yakov Rozenfeld,
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18 | oad thus needi ng double the energy to nove around. The present
invention is designed 19 to be cheap, easy to install in public areas and
uses | ow power to nove the | oad about. 20 21 22 PRIOR ART 23 The prior
arts are roughly divided into the five categories and in each of the
categories, a 24 Prio Arts of "Lifts": Existing Patents: 5836423, "People
nover system " Jan K Kunczynski, 11/1996. 5113768, " Cabl e-suspended
apparatus for supporting a stabilized canera assenbly."” Garrett W Brown,
03/ 1991 Differentiati on between current invention and Prio Art: These

pai ents describe lift systems with cars suspended on a cable typically
used to transport passengers over nountains or a body of water. The
present Invention is pegwodpbb®rent as it is not suspended on a cable
system 25 Prio Arts of "Escalators”: Existing Patents: 7185741, "System
with nmoving zero stepd130%t dfecple maeoapperatys. eClyichiGmifd eteait 051991

I nf or mati on e 2 of 39 The |nfornat|on contained in this docunent
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car si SIS
] Prio Arts of “modified non-motorized wheel chairs”:
Existing Patents:

4310167, “Center of gravity wheelchalr with articulated chassis.” Colin A
Mclaurin, 01/1982.

4618155, “Stair-climbing wheelchair.” Laurence |. Jayne, 10/1986.
7219755, “Obstacle traversing wheelchair.” Gerold Goertzen, 06/2005.

7083195, “Suspension with releasable locking system.” Gerald
Goertzen, 10/2003.

4666170, “All terrain wheelchair.” Jiri Vasa, 04/1983
Differentiation between current invention apd Prio Art:

These set of patents describe a system where the climbing
mechanism is part of or attached to the wheelchair. Since this is a
non-motorized wheelchair, it is rather punitive for the rider to have to
lug the additional weight around. The present Invention’s stair
climbing mechanism is independent of wheelchair.

2 Prio Arts of “Robotic scooters™:
Existing Patent:
6571892, “Control system and method.” Dean L. Kamen et al, 08/2001.
4993912, “Stair climbing robot.” Edward G. King et al, 12/1989.
55607513, “Multi-terrain wheelchair.” Bryan T. Peters et al, Jan 18 1995.

6076619, “All terrain vehicle for disabled persons.” Adolph Hammer,
12/1998.
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present Invention differs significantly as the track on which a part of

the car sits is static. Prio Arts of "nodified non-notorized wheel chairs":
Exi sting Patents: 4310167, "Center of gravity wheelchair with articul ated
chassis.” Colin A Mlaurin, 01/1982. 4618155, "Stair-clinmbing wheelchair."
Laurence |. Jayne, 10/1986. 7219755, "Cbstacle traversing wheelchair."
Gerol d Goertzen, 06/2005. 7083195, "Suspension with rel easabl e | ocking
system" Gerald Goertzen, 10/2003. 4666170, "All terrain wheelchair." Jiri
Vasa, 04/1983 Differentiation between current invention and Prio Art:
These set of patents describe a systemwhere the clinbing nechanismis
part of or attached to the wheelchair. Since this is a non- nDtorized

wheel chair, [t IS abiQiodpuns i uedfka LS EiiShERAIR Brld 1. |S8a! BE1003
é) n Ranl sm

addi ti onal wei ght aroun The pre nve ron's stair

i s i ndependeyiiferehtistaebetiaicn cupreRt inQeAtidreand PHERROL i C scoot er s™: EXI sting
Patent: 6571892, "Control system and nethod." Dean L. Kanen et al, 08/2001.

4993912, "Stair clinbhege setmdtpatertziace simiiar i thg peevials narti@edzed B5e41513,
"Mul ti-terrain wheel ctaii patenBryhereThe Bitireelinteng adechdnisnmbsSaré99Bgrat&dinds 19,
"Al'l terrain vehi cl etheorhek!slzit. e thebigsbsesivaniages i thdsensstermd arelidasthey
Confi dential | nfor matdqoiresoibt ckerftagy t@trahs@9t théhpersorf bomedrieqpoistosfite ned i n
this docunment is congtatteadd @l arotiserduzpioi teé eygHt inducsbagy! thetrb@sgorehee

dyl ankhool i m@nai | . c@@chanism. The present invention is designed to operate at low power.

1 Prio Arts of “Stairlifts™
Existing Patents:

11/383289, “System and device for descending stairs.” Stephen P.
Durant, 05/2006.

4666170, “All terrain wheelchair.” Jiri Vasa, 04/1983
_ 7600611, “Stairlifts.” Max D. Woodhams et al, 03/2005
Differentiation between current invention and Prio Art:

The Prio Art describes a system which carries the passenger on car
comprise of a seat strapped with a motor and a gyroscope. However,
the present Invention unconventionally carries the passenger on a
pendulum. Secondly, as previously mentioned, the current invention’s
drive mechanism is separated from the load effectively reducing the
weight and amount of power needed to move the load. Thirdly, the
present Invention does not require the wheelchair bound person to
transfer from the wheelchair to a separate seat like the Stairlifts.
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5308098, "Self-propelled all terrain wheelchair." Brian J. Shea, 04/1993.
Differentiation between current invention and Prio Art: These set of
patents are simlar to the previous non-notorized wheel chair patents
where the stair clinbing nmechanisns are integrated into the wheelchair.
The bi g di sadvantages to these systens are that they require a |ot of
energy to transport the person fromone point of the staircase to another
due to the weight induced by the transport mechanism The present
invention is designed to operate at |ow power. Prio Arts of "Stairlifts":
Exi sting Patents: 11/383289, "System and device for descending stairs.”
St ephen P. Durant, 05/ 2006. 4666170, "All terrain wheelchair." Jiri Vasa,
04/ 1983 7600611, "Stairlifigspymmvry BF MedRgeNTeONal ., 03/ 2005
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st r appeg merdeqp hS/hEREAR i ‘Aﬁ\b%nzeghl\f?eeqr 57h 3“ Shdd on
f
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11 can be placed in between the spokes of the wheel chair. The user controls the movement
12 of the Car (200) with the Remote (510). The Car (200) is driven by Cable Drive System

13 (400). A module called the Safety & Handle (300) provides a safety lifeline to the Car

14 (200). The rider can hold onto the handle bar found on the Safety & Handle (300) module.
15
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to Khoolim Teng Ghee , dyl ankhool i m@mail.com | SUVMARY OF THE | NVENTI ON 2
The present Invention is made In lieu of the deficiencies of the prior

arts. The Stairlift 3 solution is inconvenient to the wheel chair bound
person as it needs the rider to get out of 4 the wheelchair to ride it.
Furthernore the stairlift, notorized wheel chair and nodified 5 wheel
chairs need high anounts of energy to operate because it needs to carry
itself, the 6 drive nmechanismand the rider. The high cost nakes procuring
these solutions out of the 7 majority's reach. The present invention,
whose primary objective is to nove the 8 wheel chair bound person from one
point of the staircase to another, is activated with a 9 Renote (510) which

v& I sumon the car (208RIEP UE@Chﬂfﬁﬁr\DOg(r’anE:D(?W’NG;S (Ei’tlg)ndaglﬁet pgdslo
r s,au

(241(24g¢uf%$t ?iﬁgﬁﬂp‘g%o'éﬁgg] gv?%h%\{ﬁ% the spokes of the wheel chair.
The USGFl(gQﬁH\2r0| Figure 1@eiso®Mow the Rbeti®bbsystaWansbbils bRend2eshiE rdd Hb -

The Car (200) is pftortd thY t656f heldtaiv@sdyst em 13 (400). A nodule called the
Safety & Handl e (300) provides a safety lifeline to the Car 14 (200). The

rider cﬁhﬂufﬁ)3d ont@Hre Israafwap@orwénbreramﬁwn&ﬁruph@eséffa@re&CHmb@reyqtsm)
nodul e. %gonf |Fq1§n rf%&g%g%tal tice: Page 5 of 39 The information
[ ocumne [ [

cont ai ne Inthis s conf i'dential and proprietary to Khoolim Teng
Ghee , Elrguemﬁhoolﬁlgl@rmﬁuktheode@ais&ﬁeIHES@RQR]}IV@NCIG'S d plert ORAW OieS(208) gure 1

Fr o0 | HOUIS By st ERTPEHCHBPt eRlEbe PERdF™ (23T whlsR To st otibe s (20D of

the staFigarse. FiFgglre BddpieditRe Behduldmlanfpéiabe r\ﬁ%ﬁ'%f\@ Hrof$he/C8r Bfooh he
Freed i rrts);er systel:griﬁg{u Fi gétjpre Flggure 4 dep%)cts%t h@ Car 8§ Figure gj t)

Fi gure BOM&Rre PA P aEATE R el ?ﬁewé@?%. §L f?eacﬁrarﬁzg? ihe

Car ( 209i)gure 9 Figure 9 further depicts the Brake + Car-Dampener system (370) which is a part
of the Safety & Handle system (300).

Figure 10  Figure 10 illustrates the Brake Pneumatic (373) and Car Dampener (376) of the
Safety & Handle system (300).

Figure 11 Figure 11 depicts the Handle (330) which is part of the Safety & Handle system
(300).

Figure 12 Figure 12 depicts the Cable Drive System (400).

Figure 13 Figure 13 further depicts the Remote (510) which is a part of the Electronic
Control System (500).

Figure 14 Figure 14 further depicts the Controller (530) which is a part of the Electronic
Control System (500).

Figure 15  Figure 15 depicts the tracker (580) which is a part of the Electronic Control
System (500).

Figure 16 Figure 16 depicts the Rail (630) which is a part of the Track System (600).

Figure 17 Figure 17 depicts the Connector Rail (660) which is a part of the Track System
(600).

Figure 18  Figure 18 further depicts the Extender Arm (610) which is a part of the Track
System (600).

Figure 19 Figure 19 further depicts the bobbin (670).

Figure 20  Figure 20 depicts how the Cable Drive System (400), the Car (200) and the
Extender Arm (610) would interact.
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Figure 7 Figure 7 depicts the pendul um danpener (260) which is a part of
the Car (200). Figure 8 Figure 8 depicts the Safety & Handl e system (300).
Figure 9 Figure 9 further depicts the Brake + Car-Danpener system (370)
which is a part of the Safety & Handl e system (300). Figure 10 Figure 10
illustrates the Brake pneumatic (373) and Car Danpener (376) of the Safety
& Handl e system (300). Figure 11 Figure 11 depicts the Handl e (330) which
is part of the Safety & Handl e system (300). Figure 12 Figure 12 depicts
the Cable Drive System (400). Figure 13 Figure 13 further depicts the
Renmote (510) which is a part of the Electronic Control System (500).
Figure 14 Figure 14 further depicts the Controller (530) which is a part of

the Flectronic Controd:eﬂmwdéé@bupﬁomre THE MYENgIdR depicts the

tracxer (580) whi ch is a par ec ronlc > a part ol the erectronic control  System (500).
Fi gu§e Wire cjrsﬁth% FlnR/Qﬁtl 'I$ cI’< (ﬁ) ﬁ’?é x8 té H@Ck h
Syst m eﬂﬁ(:'zﬁ | V\/m c
;zea A% ;{ we ?@ Jff

g 'rf@ser i a
how ﬁg ‘@ ?’éﬁtﬁ R (gtlg)

woul {—fg‘dﬁlp Cfd@& H%ﬁ)ftt %Io r}%%?ﬁ%ﬁsl on Notlce Page 6 of 39 The
i nf of rratlon contained in this docunent is confidential and proprietary to

Khod®i nf 2@#&& illypjatendis theieghed00) dansrris whselohairke t OR dhtherHE
| N\/IENTI tmp he wheeichalr is supported by extendable rods (241,243) located in the Car’s (200)

pendulum (230). The car (200) is pulled by the Cable Drive System (400). Travelling with
13 the Car (200) is the Safety & Handles (300) which provides a handle for the rider to hold
14 onto.
15
16  Figure 3 is a functional breakdown structure of the FreeClimber (100) system. The
17 breakdown tree structure lays out the FreeClimber System in five key components: the
18  Car (200), Safety & Handle (300), Cable Drive System (400), Electronic Control System
19 (500) and Track System (600). The Car (200) carries the rider. The Safety & Handle (300)
20  connects to the Car (200) functions a safety mechanism that prevents the Car (200) from
21 moving unpredictably and immobilizes the Car (200) in the event that the cable to the
22 Cable Drive System (400) snaps. The Track System (600) is anchored to the newels and
23 balusters and supports the Car (200). The Cable Drive System (400) located on the
24 highest destination on the staircase pulls and releases a cable connected to the Car
25 (200).
26
27  Figure 4 illustrates the Car (200) in further details. The Car (200) is designed to carry the
28 wheelchair and its rider together. Figure 4 depicts the Car (200) in four perspectives
29 namely the side, top, front and back views. The following parts of the Car (200) can be
30 seenin Figure 4: Wheels (225), the Body (210), the Dampener (260) and the Pendulum
31 (230) and the Pendulum-Dampener (260). The Pendulum (230) and Pendulum-Dampener
32 (260) work in tandem to keep the object being transported parallel to the ground. The
33 Pendulum (230) uses gravity to naturally adjust the rider & wheelchair parallel to the
34 ground whilst the pendulum-dampener (260) is a system of pneumatic pumps that keeps
35 the rider upright and forward facing by providing the necessary resistance. There are two
36 rods (241) located at the base of the pendulum (230). When the rods (241) are extended
37 fully, they will go in between the spokes of the wheels and under the seat of the
38 wheelchair. The Pendulum (230) and Pendulum-dampener (260) are connected to the
39  Body (210) of the Car (200) by high tensile strength metal pins.
40
41  Figure 5 further illustrates the Car’s (200) body (210) from the side, front, top and back
42  perspectives. From the side view of Figure 5, the Body (210) comprise of a curve alloy
Confidential Information Notice: Page 7 of 39
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2 3 Figure 1 depicts the overall invention. In Figure 1, the Track (600) is
affixed to the hand 4 rails of the staircase. The Car (200) and Safety &
Handl e (300) are shown in different 5 positions of the staircase to
illustrate how they nove in tandem along the Track (600) and 6 staircase
handrail. The Car (200) sits on the Track (600) whilst the Safety & Handl e
(300) 7 sits on the staircase handrail. The Car (200) is pulled by the
Cable Drive System (400) 8 which is placed at the very top of the
staircase. 9 10 Figure 2 further illustrates how the Car (200) transports
a wheelchair to the top of the 11 floor. The wheelchair is supported by
extendable rods (241,243) located in the Car's (200) 12 pendul um (230).

The far pk 1 ) VB IR0 bliebGabhe (iri¥eed tt@ms&é‘&@émg pRelionoTk
gﬁet |e dé ‘té éﬂ%aﬁa tﬁé‘été%ulg@@délgf%s((% : t?& urFHoOW ﬁ*r%er%v &H bre for
1
st 3)3 re %{% i ﬁés@gﬁ% et t.g Pfﬁ i w%% Sgru;gg;e
Safe | oug Ftem
19(00 Pmsgi; @n? fteaurg 3'& ; e% §¥
§lq hedecertd @S??“%jtt 8ﬁ’§’rso?|§8'ft
ﬁé‘iﬁ 373 Ep ot DNV

i modi | %&e '@fﬂ 99””‘%?“9% B\P&ﬁeet”r%ﬁthﬁﬁép @agiback yiavhel bigutehpe Drive
Syst@m Wedep FiqHps. lnrm@ top yiqw of thedrigyiedo)the bicgaehienrbis cadled e migwePs and
23 bhl usd'é sTbﬁwm'dsag@m%) i$ Hee dead-comte) of thhsuchdlbymiated 2 &) tTemRergiojum
| och? ed(BH) isheormecteddRdbe cuestalloytplaia (dh!)tvie thet mid-pert 62 1h)| The tneadtiorbbthees a
cabl® contrportéalG)os irheorGant as2be CceO@yedrBs alwFiitdake full advantageadfdke spengzar
(200 i likd propkey oflthteadurge alltyepl@te (A1200) thes salasitop eidwt of Kigureys tthe cal28
whees chétbm thaables Drivel Systedy 400 1is coirgicte 4 tHe fowtispdiie2 13 rof (D) rve allbpur
per specpiake11). The car dampener (376) from the Safety & Handle system (300) is connected

17 tothe third port (217) of the curve alloy plate (211). The wheels (225) can be found on the

18 four protruded corners of the curve plate (211) via high tensile strength metal pins.

19

20  Figure 6 is a detailed picture of the Pendulum (230). The Pendulum (230) supports the

21 wheelchair with the rider still in it and regulates the orientation of the object with respect to

22 the ground. The head (233) of the Pendulum (230) is fastened to mid-port (215) of the

23 curve alloy plate (211) by a high tensile metal pin (231). The pendulum head (233) is

24 connected to the Pendulum’s housing block (237) by a metal stem (235). Two holes (239)

25 inthe housing block (237) keep the extendable rods (241,243). The extendable long rod

26  (241) has a diameter of five to ten percent smaller than the holes of the housing block

27 (239), is hollow on the side. It (241) in turns houses the extendable short rods (243). The

28 extendable short rod (243) is five to ten percent smaller in diameter than the extendable

29 longrod (241). It (243) is also half the length of the extendable long rod (241). When the

30 rods are fully extended, it should be long enough to fit through the spokes and under the

31  seat of the wheelchair.

32

33 Figure 7 illustrates the pendulum-dampener (260) in detail. The pendulum-Dampener’s

34 (260) main function is to prevent the pendulum (230) from any unpredictable and violent

35 movements. H(260)doesﬂnsbyabsoﬂnngtheshocksﬂwoughthepneunmncspump

36  (265) and plunger (267).

37

38  Figure 8 illustrates the Safety & Handle system (300) with the side and front views. The

39 right pane of Figure 8 illustrates the front view of Safety & Handing System (300). The

40  Safety & Handle system (300) prevents any unpredictable movements from the Car (200).

41  The Safety & Handle system (300) anchors the Car (200) to the staircase’s handrails. The

42 side view of Figure 8 shows the outside of the Plate (310) which faces the Car (200). The
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29 nanmely the side, top, front and back views. The follow ng parts of the
Car (200) can be 30 seen in Figure 4: \Weels (225), the Body (210), the
Danpener (260) and the Pendulum 31 (230) and the Pendul um Danpener (260).
The Pendul um (230) and Pendul um Danpener 32 (260) work in tandemto keep
the object being transported parallel to the ground. The 33 Pendul um (230)
uses gravity to naturally adjust the rider & wheelchair parallel to the 34
ground whil st the pendul um danpener (260) is a system of pneumatic punps
that keeps 35 the rider upright and forward facing by providing the
necessary resistance. There are two 36 rods (241) |ocated at the base of
t he pendul um (230). Wen the rods (241) are extended 37 fully, they wll
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bi gg@st (3u3) tthbfe &l hedi blRes] éhiRAthe Guide Edge (384), ensures that the Stopper (379)
21  follows a predetermined path. It's important that the through groove is smooth and
22 lubricated to minimize friction between the plate and the high tensile screw.
23
24 Figure 10 further illustrates the Brake Pneumatic (373) and Car-Dampener (376) of the
25  Safety & Handle system (300). The Car-Dampener (376) and the Brake-Pneumatic (373)
26  work in tandem to absorb the shocks generated by sudden movements of the Car (200)
27  and will stop the Car (200) if force of the sudden movements surpasses a predetermined
28 tolerance. The Car-Dampener (376) is the longer single-acting pneumatic cylinder will
29  absorb a majority of the shocks produced by the car (200) and transfer some of this shock
30  to the Brake-Pneumatic (373) which in turn will determine if the brake blade (381) jams
31  the stopper (379) of the Safety & Handle system (300). The tolerance level of stopping the
32 car will be a simple function of the force needed to extend the Car-Dampener (376) fully.
33
34  Figure 11 illustrates the push-up handle (330) attached to the front Plate (310) of the
35  Safety & Handle system (300). The handle (336) is kept upright by a spring loaded screw
36  (333). The user pulls down the handle (336) and holds on to it during the duration of the
37  ride.
38
39  Figure 12 illustrates the Cable Drive System (400) in two perspectives: internal and front
40  views. The Cable Drive System (400) pulls the Car (200) up the stairs and controls the
41  Car's (200) descend. Visible in the left pane of Figure 12, is the internal workings of the
42  Cable Drive System (400). The reader will be able to view the pulley system comprising of
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11 (215). The md-port (215) is the dead-center of the curve alloy plate
(211). The Pendulum 12 (230) is connected to the curve alloy plate (211)
via the md-port (215). The location of the 13 md-port (215) is inportant
as the centeredness allows it take full advantage of the spring- 14 like
property of the curve alloy plate (211). In the sanme top view of Figure 5,
the cable 15 fromthe Cable Drive System (400) is connected to the fourth
port (219) of the curve alloy 16 plate (211). The car danpener (376) from
the Safety & Handl e system (300) is connected 17 to the third port (217)
of the curve alloy plate (211). The wheels (225) can be found on the 18
four protruded corners of the curve plate (211) via high tensile strength
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19 Car (200) depending on the location of the Remote (510). For purposes of illustration,

20 assume that the rider is at the bottom of the staircase. When the rider presses the

21  Remote’s “Come” (617) button, the Remote (510) sends a radio signal to the Cable Drive

22 System’s (400) Controller (530). The Controller (530) will calculate the telemetry it

23 receives, which in this case it would have figured out that the caller is at the bottom of the

24  stairs. It will send an electrical signal to the Cable Drive System's (400) to unwind the

25  cable thus allowing the Car (200) to descend to the location of the rider. Once the Car

26  (200) arrives, the rider positions the wheelchair beside the Car (200). The rider then

27  extends the rods (241,243) from the Car through the wheelchair's spokes. The rods will go

28  below the seat and through to the spokes of the wheelchair's other wheel. The rider then -

29  presses the “go” button (519) on the Remote (510). The Remote (510) sends another

30 radio signal to the Controller (300) which causes the Bi-Directional DC Motor (460) to

31  wind-up the Cable (433) and pulls the Car (200) with the rider up the staircase. The Bi-

32  Directional DC Motor (460) rotates the Drive Axel (419) with a start speed that has been

33  configured in the Motor's Microcontroller (534). The rider can increase the speed by

34  pressing the “Faster” button (515). If the rider wishes to slow down, the rider presses the

35 “Slower” button (513). An activation of the “Faster” (515) or “Slower” (513) button will

36 increase or decrease the speed of the Car (200) by a “unit’. An example of a “unit” of Car

37 speed can be 2 km/hour or 33 meters per minute and can be programmed into the Motor's

38  Microcontroller (534). The speed of ascend or descend need not necessarily be the same.

39 For example, a unit of ascend speed can be 33 meters per minute while a unit of descend

40  speed can be 25 meters per minute. The rider has the option to stop the Car (200) at

41  anytime during the ride by pressing the “stop” button (511). When the “stop” button (511)

42  is pressed, the Remote (5610) sends a radio signal to the Controller (530) which then
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38 Figure 8 illustrates the Safety & Handl e system (300) with the side and
front views. The 39 right pane of Figure 8 illustrates the front view of
Saf ety & Handi ng System (300). The 40 Safety & Handl e system (300) prevents
any unpredi ctable novenents fromthe Car (200). 41 The Safety & Handl e
system (300) anchors the Car (200) to the staircase's handrails. The 42
side view of Figure 8 shows the outside of the Plate (310) which faces the
Car (200). The Confidential Information Notice: Page 8 of 39 The

i nformation contained in this docunent is confidential and proprietary to
Khool i m Teng CGhee , dyl ankhooli m@nail.com | stair's handrail is clanped by
tightening the bolt (357) between the Front Plate (310) and 2 Back Pl at e
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21 collection of three electronics blocks: Communication (531), Motor's Microcontroller (534)

22 and Transducers (532) .The Communication block (531) receives two types of data by

23 radio signal: positional or telemetry data from the Remote (510) and sensor data, such as

24  the speed of the car, transmitted wirelessly from sensors within the Electronic Control

25  System (500). The Communication block (531) is divided into three parts: the Antenna

26 (510), Receiver (523) and Transmitter (525). The Motor’'s Microcontroller (534) processes

27  the telemetry data, sensor data sent from the Communication block (531), position sensor

28 (527), the cable sensors (566) and the actuator (563).then determines the appropriate

29  commands to be issued to the Bi-Directional DC Motor (460) and the Power Management

30  System (535). The Motor's Microcontroller (534) decides real-time by constantly

31  monitoring and reconciling the stream of data. The Transducers (532) executes the

32 instructions from the Motor's Microcontroller (534). The Transducers (532) comprise of a

33 Power Management System (535), sensors or linear encoders (566) and actuators (563).

34 The distinct parts of the Transducers (563) are typically integrated in many of today’s

35 commercial power supply solutions and comes with standard communication interfaces

36  referred to application protocol interface (API) for the Motor's Microcontroller (534) to

37 communicate. The Sensor (566) detects the amount of cable spooled and the speed of

38 the Cable (433) moving into and out of the spooler. These sensors (566) are also

39 commercially available in myriad forms, such as magnetic sensors which can be

40  embedded into the Cable Spooler (430) or an infrared sensor place where the Cable (433)

41 comes out of the Cable Drive System (400). The Actuator (563) which is typically a part of
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20 (383), there are netal guides, called the CGuide Edge (384), ensures that
the Stopper (379) 21 follows a predetermned path. It's inportant that the
t hrough groove is snooth and 22 lubricated to mnimze friction between the
plate and the high tensile screw. 23 24 Figure 10 further illustrates the
Brake Pneumatic (373) and Car-Danpener (376) of the 25 Safety & Handle
system (300). The Car-Danpener (376) and the Brake-Pneumatic (373) 26 work
in tandemto absorb the shocks generated by sudden novenents of the Car
(200) 27 and will stop the Car (200) if force of the sudden novenents
surpasses a predeterm ned 28 tolerance. The Car-Danpener (376) is the

| onger single-acting pneumatic cylinder will 29 absorb a ngjority of the
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Conf i deRulead: | nftaerBbhen (MNot)isigrial Ragent Dyahe Bemotdes10)ftotmaCoatrolant ai ned| i n
this docunent |iviceBhirdiRit(534), &t du BRrfordvany: hetridtapé PGWES Marfdyement
dyl ankhool i ”@lfﬁjen@@mﬂ) t8 sEBPIy HoRRe & Bie BidSikactiohal DCIMVERR (BT EstrOctahe
Bi -Di rectional Aot @63 fbflease thedle M33Padd start tracking the data from the
Sensors (566).

Rule 2: | [f the “Faster” (515) signal is sent by the Remote (510) to the Controller's

| Microcontroller (534), then the Motor’s Microcontroller (534) tells the Actuator
(563) to increase the speed of the Bi-Directional DC Motor (460) by 1 unit. The
Bi-Directional DC Motor (460) will crank the Drive Axel (419) faster by 1 unit as

predefined in the program running in the Motor’s Microcontroller (534).

Rule 3: | If the “Slower” (514) signal is signal is sent by the Remote (510) to the
Controller's Microcontroller (534), then the Motor's Microcontroller (534) tells
the Actuator (563) to decrease the speed of the Motor by 1 unit. The 1 unit must
be predefined in the Motor's Microcontroller (534) and the quantum can be
different than the 1 unit of speed increase.

Rule 4: | If the “stop” (511) signal is sent by the Remote (510) to the Controller’s
Microcontroller (534), then the Motor’s Microcontroller (534) tells the Actuator
(563) to stop the Bi-Directional DC Motor (460). There are various means of
stopping the Bi-Directional DC Motor (460). The three options are: the Actuator
(563) cuts of the power supply or the Power Management System (535) cuts off
electricity or both modes are done.

Rule 5: | If the “go” (519) is sent by the Remote (510) to the Controller’'s Microcontroller
(534), then at the Motor’s Microcontroller (534) tells the Actuator to start the Bi-
Directional DC Motor (460) with a start unit. This start unit is predefined in the
Motor's Microcontroller (534) and the quantum can be different than the 1 unit
of speed increase or decrease. '
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immediately implement Rule 4. It should be noted that calibration has to be

done during set-up so that the Motor's Microcontroller (534) can correlate the

length of the cable to the telemetry data. '

Rule 7: | If the Motor’'s Microcontroller (534) calculates an over-slack situation, then the
Motor's Microcontroller (534) implements Rule 4. An over-slack situation
happens when the Car (200) descends slower than the rate of cable (433)
release. An over-slack can be detected by reconciling the data collected on the
speed of cable (433) at the sensors (566), the telemetry from the position
sensor (527) and the actuator (563). For example, data from the position
sensor (527) tells the Motor's Microcontroller (534) that there should be only 10
meters of cable from the cable spooler to the Car (200), yet the sensor (566) at
the Controller (530) says that 10.1 meters of cable is out from the cable spooler
(430). The Motor’'s Microcontroller (534) can double check by estimating the
amount of cable that is out from the Cable Spooler (430) from the voltage used
by actuator (563) to turn the Drive-Axel (419) and if the estimate turns out to be
10.1 meters, then an over-slack situation has happened.

Rule 8: ' | Rule 8 is designed to take to stop the Car (200) in the event the rider becomes:
separated with the Safety & Handle system (300). The detection of this event is
enabled by the transponder in the Tracker (680) and the Remote (510). In this
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29 presses the "go" button (519) on the Renote (510). The Renote (510)
sends another 30 radio signal to the Controller (300) which causes the
Bi-Directional DC Motor (460) to 31 wind-up the Cable (433) and pulls the
Car (200) with the rider up the staircase. The Bi- 32 Directional DC Mtor
(460) rotates the Drive Axel (419) with a start speed that has been 33
configured in the Motor's Mcrocontroller (534). The rider can increase the
speed by 34 pressing the "Faster” button (515). If the rider wi shes to slow
down, the rider presses the 35 "Slower" button (513). An activation of the
"Faster" (515) or "SIl ower” (513) button will 36 increase or decrease the
speed of the Car (200) by a "unit". An exanple of a "unit" of Car 37 speed
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tel ?gﬂat f:Ygure 18 illustrates the Extender Arms (610) of the Track System (600) which are found
16 atthe end of the Track System (600). The Extender Arm (610) narrows the height gap
17  between the Horizontal-Bullheadrail (633) and the ground. The Extender Arm (610) allows
18 the Car (200) to reach the wheelchair. Figure 18 has four panels. The top panel shows
19  the lower-arm (613) retracted while lower panel shows the lower-arm (613) extended. In
20 the top right panel of Figure 18, the lower-arm (613) is retracted. It will be extended when
21  the Car (200) rolls over Pawl (617) embedded in-the upper-arm (633) which in turn
22 releases the single-tooth-gear (615). The lower-arm (613) sits on the single-tooth-gear’s
23 (615) L-bevel. Gravity will pull on the lower-arm (613) with the release of the Pawl! ((617)
24 while rotating the single-tooth-gear (615). At this stage, the Pawl (617) will rest on the
25 smooth side of the single-tooth-gear (615). The opposite happens when the Car (200)
26  moves away from the lower-arm (614). The wheels of the Car (200) will push against the
27  protruding part of the single-tooth-gear (615). The L-bevel of the single-tooth-gear (615) in
28  turn will raise the lower-arm (613). The Car (200) clears the single-tooth-gear (625) and
29 pushes down on the Pawl (617) and the Pawl! (617) drops back into the groove of the
30 single-tooth-gear (625).
31
32  Figure 19 illustrates the bobbin (670) which ensures that the cable does not get entangle
33 orcutinto any parts of the Handrailing. The Bobbin (670) will sit above the connector
34 railing (660).
35
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11 Additionally. in the schematic diagramon the |left pane of Figure 13,
each of the five 12 functions found on the renote will have a unique radio
signal and the correct radio signal 13 is determ ned by the Renpte's (510)
M crocontroller (533). 14 15 Figure 14 illustrates the Controller (530),
which is the brain of the Electronic Control 16 System (500). Besi des doing
the calculation heavy lifting, the Controller (530) is also the 17
interface between the Renpte (510), Sensors (566) and the Bi-Directional DC
Motor 18 (460). It governs the switching of the 5 operation states of the
Bi-Directional DC Mbtor 19 (460) on the Drive-Axel (419). The 5 operations
states are start, stop speed up, slow down 20 and change rotational

directipg ureTft?lIIGQtrﬂé@Q'o'nq{om( ﬁ%%alr B | at fste ﬁf’ﬁe% fe?'ﬁ ‘?@0 4 Bctédd&GArhect i on

of t re 10?|n?é?r “*r 'ic‘?é‘tr(e5é GraganL el | er
o e s S Bt
Renot e R§1 éﬁéor 5 a, gd@ as 24 the speed of the car, transmtted

mnrelessly fron1sensors within the Electronic Control 25 System (500). The
Comuni cation block (531) is divided into three parts: the Antenna 26
(510), Receiver (523) and Transmitter (525). The Mdtor's Mcrocontroller
(534) processes 27 the telenetry data, sensor data sent fromthe

Comuni cation bl ock (531), position sensor 28 (527), the cable sensors
(566) and the actuator (563).then determ nes the appropriate 29 conmands to
be issued to the Bi-Directional DC Motor (460) and the Power Managenent 30
System (535). The Motor's Mcrocontroller (534) decides real-tinme by
constantly 31 nonitoring and reconciling the stream of data. The
Transducers (532) executes the 32 instructions fromthe Mtor"s

M crocontroll er (534). The Transducers (532) conprise of a 33 Power
Managenent System (535), sensors or |inear encoders (566) and actuators
(563). 34 The distinct parts of the Transducers (563) are typically
integrated in many of today's 35 commercial power supply solutions and
cones with standard communi cation interfaces 36 referred to application
protocol interface (APlI) for the Mdtor's Mcrocontroller (534) to 37
comuni cate. The Sensor (566) detects the anount of cable spooled and the
speed of
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38 the Cable (433) noving into and out of the spooler. These sensors (566)
are also 39 commercially available in nyriad fornms, such as magnetic
sensors which can be 40 enbedded into the Cabl e Spooler (430) or an
infrared sensor place where the Cable (433) 41 conmes out of the Cable
Drive System (400). The Actuator (563) which is typically a part of
Confidential Information Notice: Page 11 of 39 The information contained in
this docunent is confidential and proprietary to Khoolim Teng Ghee ,

dyl ankhool i m@nmail .com | conmercially intelligent notor systens receives
instructions fromthe Modtor's 2 Mcrocontroller (534) also through
standard API. 3 4 Figure 15 illustrates the Tracker (580) which is a

si npl eftransponder that sSends out 1ts 5 focation to the Controfter (530)]
The Tracker (580) contains &ifiperiesoMdktEovertithveditinch 6 powers up the
Positi pn Sensor (527) as described In patent 534263 and sends the 7
telenmetry via the transmtter (525). Furthernore, 534 presune a built-in
power 8 managenent nodul e which has the ability to-turn on and off the
Tracker (580). The 9 Power Source (490) can be a battery or a solar
battery conbination system 10 1 1 The follow ng set of heuristic
governance by Controller's (530) Mcrocontroller (534) 12 illustrates the
rel ati onshi ps between the various parts of the Renote (510), the Controller

U

13 (530), the Power Managenent System (535), the Bi-Directi¢f j tor
(460). |Rule 1: If the "Cone" (517) signal is sent by the sl (SQﬁ) to
the Controller's Mcrocontroller (534), then do the f.ofl aw i nstruct
t he Power Managenent System (535) to supply power . %7t he B i onal| | DC

Mot or (460), instruct the Actuator (563) to qelease t"a, i ) and

start tracking the data fromthe Sensors (J ster'
(515) signal is sent by the Renote (510).t%4
M crocontrol l er (534), t he

thqnuthe Mot or 7 BT
Act uat or o '

10
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(563) to increase the speed of the Bi-Directional DC Mdtor (460) by 1 unit.
The Bi-Directional DC Motor (460) will crank the Drive Axel (419) faster
by 1 unit as predefined in the programrunning in the Mtor's

M crocontroller (534). Rule 3: If the "Slower"” (514) signal is signal is
sent by the Renote (510) to the Controller's Mcrocontroller (534), then
the Motor's Mcrocontroller (534) tells the Actuator (563) to decrease the
speed of the Motor by 1 unit. The 1 unit nust be predefined in the Mtor's
M crocontrol l er (534) and the quantum can be different than the 1 unit of
speed increase. Rule 4: If the "stop" (511) signal is sent by the Renote
(510) to the Controller's Mcrocontroller (534), then the Mtor's

Igcc R/gf n['-'lrgﬁrlgg)e criepsll.:xd‘lc) W tlan e\}aéirlm%elpég'gtlé%tt%ﬁsgl gt?%‘%\)hegghg Ft?cﬁn {h%%o%m Cthg goasifﬂqn e
Mot or (460). The three options are: c?uator (563) cuts of the powe
suppl y| or the Power Managenent System (535) cuts off electricity or both
nodes are done. Rule 5: If the "go" (519) is sent by the Rempte (510) to
the Controller's Mcrocontroller (534), then at the Mtor's

M crocpntroller (534) tells the Actuator to start the Bi- Directional DC
Motor (460) with a start unit. This start unit is predefined in the
Mtor's Mcrocontroller (534) and the quantum can be differeqnt; than the 1
unit of speed increase or decrease. Confidential Informati. tice: Page
12 of B9 The information contained in this docunent is gentjdential and
proprietary to Khoolim Teng Chee , dylankhoollnﬁgnall4>

Motor's M crocontroller (534) detects an overst &
then the Mdtor's Mcrocontroller (534)
situation is defined as the Bi-Directional
than the threshold force needed to pul
is set{in programmatically in the Mot
two possible .

=

| e,

PN
S
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causes for this occurrence. The first is when the brake of the Safety &
Handl e system (300) has been engaged. The second is the Car (200) is

| oaded beyond the weight [imt. The Motor's Mcrocontroller (534) can
detect the overstrain situation with sensors (566) which acts as a
feedback | oop to the Actuator (563). The Mdtor's Mcrocontroller (534)
w Il constantly conpare the data from the sensors (566) and the actuator
(563). For exanple, if the Actuator (563) estimates fromthe anmount of
electricity that it had supplied the Bi-Directional DC Mtor (460) and
determ nes that the anmount of cable that should have been wound up shoul d
have been 10 neters, yet the sensors (566) reads out 9.97 neters, then it
wi |l epact Rute 4. The real-tine nonitoring of Mbtor s M crocontroller
(534) | s done t hrrgughs3:tise fuBotrinabiréadogn (B80e cioherbigeCatbaamystbhock (531)
where |t polls the Renmbte (510) to ascertain the |ocation of the Car
(200). | Assumng that the rider is holding the Renote (510) and is on the
Car (R0O0), the Mcrocontroller can verify the overstrain situation through
the position sensor (527) of the Renote (510). If the position of the
Renote| (510) correlates wth the appunt of cable which in this exanple are
9.97 neters, then it inmediately ijmptementysRul e 4. It shoul d be noted that
calibration has to be done during set-up so that the Mdtor's

M crocontroller (534) can correlate the |length of the cable to the
telemeiry gata. Rule Jr - the Mofor s McrocontrolTer (534) cal cul ates an
over-s acK situatiogé then the Mtor's Mcrocontroller (§§4) i npl enment s
Rule 4 ﬁi%rver-slig§aﬁgluati TEodERRens wWhgdiobitel Car (2QQ)dascends sl oywer
t han the e of cablaeie(433) |rekease: An owerwisl ack can {lsetedet ect ed by
reconciling the data ¢colTected on[the speed®" cable (433)Tat the sensors

(566), 10T e positd g _-sensor| (bZ71-and the acruaro
(563). at a mtheﬁ@@@n sen§'_o-r Tol7) teftsihe Mbtor|s
M croc Yhaendeher e skt He -onl = Hconmtet ers pf cabl e Trom)

. 62¢ .
the cabl e sppole o the Car (200), “the sensor at———-{rall
230 nendulum 352 1 wheels : 8¢ transducers
hi-directional
: : i connector
260 160 | variable | 58¢ [ Tracker

L pendulum- _ | Brake+ speed DC B
dampener 70 | Cap motor g2t
dampener

system 494 | rechargeable 500 [ roals
battery

12
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the Controller (530) says that 10.1 neters of cable is out fromthe cable
spooler (430). The Mdtor's Mcrocontroller (534) can double check by
estimating the anmount of cable that is out fromthe Cabl e Spool er (430)
fromthe voltage used by actuator (563) to turn the Drive-Axel (419) and

if the estimate turns out to be 10.1 neters, then an over-slack situation
has happened. Rule 8. Rule 8 is designed to take to stop the Car (200) in
the event the rider becones, separated with the Safety & Handl e system
(300). The detection of this event is enabled by the transponder in the
Tracker (580) and the Renote (510). In this Confidential Information

Noti ce: Page 13 of 39 The information contained in this docunent is
confidential and proprietary to Khoolim Teng Ghee , dylankhool | m@ynail . com
scenarjo, it is assunmed that tAwd4 aekiers ti{d8d)i20ci. affixed to the Safety &
Handl e systen1(300) and the Renote (510) is in the hands of the R der who
sits on (200 —Wienm the CONtToltTer—(530) derecrs rnat t ,

Tr ackef §q5§@§? ation is nore sone distance fromthe RenDteF?gTﬂyeW
Contro W | |

the

Thi's prevent§WQMo possi bl e

instantly execute Rul

scenar dl e system (300) rsconnected from|the
Car (2 1] A wof f the| Car : !ﬁ%x-nce can defilne
progra i @ .\ tRustrates the: 600) which
suppor i-ges - 3 Figure ! ne Track System
(600) 5. side, front WS- ‘2sbhe base plate

(645) chan be " me deg av‘ed to the joint plates
(643) sppport two (NfrizoWal -Bul | head rails (633

Figure [l6 6 deplcts a frontal cross-sec¢tion o{;gﬂ i
wher e | e profite of tThe 7 horizontar=b(

e joint 5 plates
| ef t upper panel |of

ridges ﬁ@fqand vaIIey (637) can be seén.
essent PQ—QUIde wheel s of the Cai dlri-gur e 17 illustrates
a Conne,t or -I . Which cyggpects two straigl : The
I& XX, T
] — N
225
Top View Back View
15
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11 construction of the Connector Rail (660) is very simlar to the straight
rails except for the 12 sem -circular shapes that allows for corner
fittings. The sem -circul ar shape can be seen 13 fromthe top view as
illustrated in the bottoml|eft panel of Figure 17. 14 15 Figure 18
illustrates the Extender Arns (610) of the Track System (600) which are
found 16 at the end of the Track System (600). The Extender Arm (610)
narrows the height gap 17 between the Horizontal -Bul Il head rail (633) and
the ground. The Extender Arm (610) allows 18 the Car (200) to reach the
wheel chair. Figure 18 has four panels. The top panel shows 19 the | ower-arm
(613) retracted while | ower panel shows the |lower-arm (613) extended. In
20 the[Top right panel of Figure 18, the Tower-arm (613) is retracted. 1
w [l bp extended mfieas: fdidhdraepiciathe( 400 ) 2 10pkhish RafartRawMe d617)c;enbedded i n
t he upper - arn1(633) which in turn 22 rel eases the single-tooth-gear (615 .

The |l o ar n OJ.J) STts—omthe sTnygte-footh-gear s 23 (615 .
Gavity gf' E@glhe | ower-arm (613) with t e of th«fUr fiew
((617) |Ie r ing the single-tooth- _ﬂb_ t th?g%stage, t he
Pawl (817)Jﬁﬁll | pedcsgmeinle 25 smooth sidel&f hestagie L ooth-gear (615).
The opppsit e @hpen a (200) | 26 niy? =3 o' the lower-arm
(614) .| frhe : | @) Wi ll [push 3 : protrudi ng

part ofjthe Ih- ®15). The L-beve i NJl e-t oot h- gear

(615) |h 28 turn will raise the |ower-arm (613). “The “Car (200) clears the
si ngl el foot h-gear (625) and 29 pushes down on the Pawl (617) and the Paw
(617) dfops back into the groove of the|{30 single-tooth-gear (625). 31|82
Figure| 19 illustrates the bobbin (670) \ which ensures that the cabl e does
not getfentangle 33 or cut into any parts of the Hangral g The "Bobbi| n
(670) MII sit above the connector 34 railin : H-i-denti a
I nfornmpation Notice: Page 14 of 39 The infor i'n this

docunent is -@nt@ and p‘”-ri etary

> - = i ’ r“'—"
4 B - -
SNy 221
e e
5 o ."” ;" \

| P —

217 |LM

Top View ' ' Back View
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to Khoolim Teng Ghee , dyl ankhooli m@nail.com | Figure 20 illustrates on
how the Car (200), Cable Drive System (400) and Extender Arm 2 (610)
interacts. The top panel of Figure 20 depicts the Car (200) being pulled
towards the 3 Extender Arm (610). The | ower panel of Figure 20 depicts the
Car (200) resting on the 4 |ower-arm (613) of the Extender Arm (610).
Confidential Information Notice: Page 15 of 39 The information contained
in this docunent is confidential and proprietary to Khoolim Teng Chee ,

dyl ankhool i m@nai |l . com Figure 1. depicts the overall invention. rg! "~
a~00 T5 .JdU Y a~r 10 Confidential Information Notice: Page 16 of 39

The information contained in this docunment is confidential and proprietary
t o Khoptim Teng Ghee , dyl ankhool T m@gmai . com Fi gure 2. depi cts how the
FreeC | nber sysfFamed anbpoddpstahwheelutinai2pofwiomis heabotthedrt @tthe t op of
the staircase. ts: . thy, fF 4}a: C.+ 11 Confidential Information Notice:
Page 1Y of 39 The information contained in this docunent is confidential
and proprietary to Khoolim Teng Ghee . dyl ankhool i m@mail.com Figure 3:]|is
a functional breakdown structure of the FreeC inber system 1w)

D
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Free-d i nber System 1J0 300 400 500 600 Car Safety & Cable Drive

El ectronic Track handle System Control System System 170 310 410 -...
body -- Plate rollers --- renote extender arm 1 wheels 7'~ handle 43t~
cable "' controller spooler 03i' rail 13n pendulum'" wheels transducers
bi -directional connector 250 z 60 variable pendulum Brake + speed DC L===
tracker danpener 3"' car- notor " -' bobbin danpener system, s< '
rechargeabl e '~ wheels battery 12 Confidential Information Notice: Page
18 of 39 The information contained in this docunent is confidential and
proprietary to Khoolim Teng Chee , dyl ankhooli m@nmail.com Fi gure 4:
depicts the Car (200). Side View Front View 210 225 .-- ? 210

Figure 7: depicts the pendulum-dampener (260} which is a part of the Car (2001

263 |

21
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225,,,,, t 2b0 - 2:0 243 241 210 225, 260 m~r. |.-..._-- 200 F22 243
241 Top View Back View 15 Confidential Information Notice: Page 19 of 39
The information contained in this docunment is confidential and proprietary
to Khoolim Teng CGhee . dyl ankhool i m@mail.com Figure 5: further depicts the
Body (210) which is a part of the Car (2001. Side View Front View 241 214
215 . 23 225 J 1 225 ... . 213!V 2'7 | ... ..

... 27.9..._ :21 21 E2 .._ 213 ~" Lr 215 ~,. rT(A'i 224

Figure 8: depicts the Safety & Handle System (300).

Side View Front View

25

Confidential Information Notice: Page 23 of 39
The information contained in this document is confidential and proprietary

to Khoolim Teng Ghee , dylankhoolim@gmail.com




213 " 2171; 219 Top View Back View 17 Confidential |Infornmation
Noti ce: Page 20 of 39 The information contained in this docunent is
confidential and proprietary to Khoolim Teng CGhee , dyl ankhool i m@nail.com
Figure 6: further depicts the pendulum (230) which is a part of the Car
(.200;). 233 231 237 239 /zZ 1] ~ /| 2a~ 19 Confidential Information

Noti ce: Page 21 of 39 The information contained in this docunent is
confidential and proprietary to Khoolim Teng CGhee , dyl ankhool i m@nail.com
Figure 7: depicts the pendul um danpener (260) which is a part of the Car
((200 . 263 - 265 261 ~x_..267 21 Confidential Information Notice: Page
22 of 39 The information contained in this docunent is confidential and
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Side View - 1 Front View

Side View
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355 3i11.. i 353j 357 310 ~' ~ L~ 1~30 1 330 C Ei= 65 357 373 --
373 365; 37 ~ 580 --376 365 363, ~ . 376 Li 25 Confidential

I nformati on Notice: Page 23 of 39 The information contained in this
docunent is confidential and proprietary to Khoolim Teng Chee ,

dyl ankhool i m@mai | . com Figure 9: further depicts the Brake + Car-Danpener
system (370) which is a part of the Safety & Handle System (300). Side
View sl,. Front View 365 ~- %363 i..._365.... |

Figure 10: illustrates the Brake Pneumatic (373) and Car Dampener (376) of the Safety & Handle
System (300) .

Side View _ Front View

30
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g~ ... _ --. ------ 382 ~ 355 ~ 355 363 ., ; i 365 379 380 383 384 379 _
__3b3 10 Side View 365 FronfV/iew Confidential Information Notice: Page
24 of 39 The information contained in this docunent is confidential and
proprietary to Khoolim Teng Ghee . dyl ankhool i m@nmail.com Fi gure 10:
illustrates the Brake Pneumatic (373) and Car Danpener (376) of the Safety
& Handle System (300) Side View Front View 373 370..... 37& 376 30
Confidential Information Notice: Page 25 of 39 The information contained in
this docunent is confidential and proprietary to KhoolimTeng Ghee ,

dyl ankhool i m@mai | . com Figure 11: depicts the Handl e (330} which is part of
the which is a part of the Safety & Handle System (300). Side View Front

View B3Ti Figur:é"‘?(?: depicts the Handle (330) which is part of the which is a part of the Safety & Handle
System (300).
Side View Front View
7 —

336 e - L ‘_: 336

e=d - 333
ol
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333 --. - - 333 u 31 Confidential Information Notice: Page 26 of 39 The
information contained in this docunent is.confidential and proprietary to
Khool i m Teng Ghee , dyl ankhool i m@mail.com Figure 12: depicts the Cable
Drive System (400}. Internal side view 433 Front View 433 1 - 1413 o ..
_. 475 475, .~ 530 0 413 ~413~-9 403 417 403 433 ' 4_ 3 X160 490 430 I,

e 34 Confidential Information Notice: Page 27 of 39
The information contained in this docunent is confidential and proprietary
to Khoolim Teng Ghee , dyl ankhooli m@mail.com .Figure 13: further depicts
the Renote (510)which is apart of the Electronic Control System (500).
Appear ance of. the Renpte Schematics of the Renote - 519 ? ~ 517 ' 588 -~
: Renot g—FontTot—521Power

Figure 12: depicts the Cable Drive System (400).

Internal side view 433 Front View

V433

I I

111

34
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Source 517 transmtter , ( cone FaStel i / C-TT - mcro Stop Receiver
controller 501 ! ~, Slov~er 515 sense, 5x13 13.. 511 ~' 513 527 -, 510
39 Confidential Information Notice. Page 28 of.39 The information
contained in this docunent is confidential and proprietary to Khoolim Teng
Ghee , dyl ankhool i m@mail.com Figure 14: further depicts the Controller
(530) which is a. part of the Electronic Control System (500). 433 521
523 534 r -- V Receiver 4.0 mcro ' . b Lspoolerl <controller transmtter
sensorsbi -directiona

Figure 13: further depictsthe Remote (510) which is a part of the Electronic Control System (500).

Appearance of the Remote Schematics of the Remote

4527 -
Power
\ / : Source

transmitter ¢
- micro
¢ Receiver controller

511 el
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b:.(lineei encoder,:. ;' Nacce,eroneter, electric notor 525 ......... SS~
4bol  power Power Managenent ...._ _...... source .._ 490 System 41
Confidential Infornmation Notice: Page 29 of 39 The information contained in
this docunent is confidential and proprietary to KhoolimTeng Ghee |,

dyl ankhool i m@nmai | . com Fi gure 15: depicts the tracker (;580} which is a
part of the Electronic Control System (500). 521 [52 1 582 - 531 525 582

i Position sensor so :E~ . dower _  transmitter source 534 525 .
............ 58d d 90 i ... _5b80...
Figure 14: further depictsthe Controller (530) which is a part of the Electronic Control System
(500).
534
430 |-,
(,4—. \'i
; : micro
- | controller \ :
ransmiteer - ; Tl .
7 § ior, |  DI-directional
- 5 ' electric
motor
)i e _ggﬂ 45'0 ,
o power | | Power
{490 I__ ) --+— Management
P
| 535 .
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Confidential Information Notice: Page 30 of 39 The information contained
in this docunent is confidential and proprietary to Khoolim Teng Chee ,

dyl ankhool i m@nai | . com Figure 16: depicts the Rail (630) which is a part of
the Track System (600). Side View Cross section of Front View 635 i 635
633 ME 643 645 ...._. | | 645 | 643 IT Top View 45 Confidenti al

I nformation Notice: Page 31 of 39 The information contained in this

docunent is confidential and proprietary to Khoolim Teng Ghee ,

dyl ankhool i m@nai | . com Figure 17: depicts the Connector Rail (660) which is
a part of the Track System (600). 11 Cross section of Front View Side View
635 637 35 635 637 635 --- 643 645 - _ 635 637] j 645 16 35 637 643 ~ - _

Figure 15: depictsthe tracker (580) which is a part of the Electronic Control System (500).

Position
sensor
?
power |
source

Confidential Information Notice: Page 30 of 39
The information contained in this document is confidential and proprietary
to Khoolim Teng Ghee , dylankhoolim@gmail.com




_~; 635 645 ' ' Top View 47 Confidential Information Notice: Page 32 of
39 The information contained in this docunent is confidential and
proprietary to Khoolim Teng Ghee , dyl ankhool i m@mail.com Fi gure 18:
further depicts the Extender Arm (610) which is a part of the Track System
(600). Side View Extender Armup Internal view of Extender Armup 633 613
J.3.... ~'-~~617 ' 633 619 615 '- ~ 617 615 ~ 633 613 - % 617 C
e 615 ,. ... *" 615! 617 615 --. Side View -Extender Arm down
I nsi de view of External Arm down Confidential Information Notice: Page 33
of 39 The information contained in this docunent is confidential and
proprietary to Khoolim Teng Ghee , dyl ankhooli m@nmail.com Fi gure 19:
furt her depicts the bobbin (670). 873 6 73

Figure 16: depicts the Rail (630) which is a part of the Track System (600).

Side View Cross section of Front View

[ 635637 |[ 635 |

Top View

45
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671 49-9 8 '399 51 Confidential Information Notice: Page 34 of 39 The
information contained in this docunent is confidential and proprietary to
Khool i m Teng Ghee , dyl ankhool i m@nmail.com Fi gure 20: depicts how t he Cabl e
Drive System (400), the Car (200) and the Extender- Arm (610.) would
interact. *1000 52 Parts Index Part Index Part Name System 100

Freecli nber Freeclinber 200 Car Car 210 Body Car 211 Curve Alloy Plate
Car 213 Stabilizing Plates Car 215 Md-Port Car 217 Third Port Car 219
Fourth Port Car 222 Dorsal Port Car 225 Four \Weels Car 230 Pendul um Car
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Figure 17: depicts the Connector Rail (660) which is a part of the Track System {600).

Side View Cross section of Front View
635 ||-637 | 635
. ,'/,,,,.../'d l635 H 637 || 635 ]
[ | e

Top View . _ : 47
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231 High Tensile Metal Pin Car 233 Pendul um Head Car 235 Metal Stem Car
237 Housing Block Car 239 Holes Car 241 Extendable Long Rods Car 243

Ext endabl e Short Rod Car 260 Pendul um Darrpener Car 265 Punp Car 267

Pl unger Car 300 Safety & Handl e System Safety & Handle 310 Front plate
Safety & Handle 311 Back Plate Safety & Handle 330 Handle Safety & Handl e
333 Spring Loaded Screw Safety & Handle 336 The push-up Handl e Safety &
Handl e 353 Handrailing Weel Safety & Handle 355 Axel Safety & Handle

357 Bolts Safety & Handle 363 Four Soft Weels Safety & Handle 365

L- Shaped Posts Safety & Handle 370 Brake & Car-Danpener System Safety &
Handl e 373 Brake-Pneumatic Safety & Handle 376 Car-Danpener 1 Safety &

Handl e[ 379 Stopper Safety & Handle 381 Brake Blade Safety & Handle 382
Br ake Pad Sifuest 5,8: Rirthaimpsts the Extender Arm (610} which is a part ofthe Track System (600).

Side View —Extender Armup Internal view of Extender Armup

| 613 |

- 617

i/

Side View —Extender Arm down Inside view of External Arm down
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383 Through groove Safety & Handle 384 Guide Edge Safety & Handle 400
Cable Drive System Cable Drive System 413 Big Weels Cable Drive System
415 Smal | Wheels Cable Drive System 419 Drive-Axel | Cable Drive System
430 Cabl e Spooler Cable Drive System 433 Cable Cable Drive System 460
Bi-Directional Dc Mbtor Cable Drive System 490 Rechargeable Battery Cable
Drive System 500 El ectronic Control System Electronic Control System 510
Renote El ectronic Control System Confidential Information Notice: Page 36
of 39 The information contained in this docunent is confidential and
proprietary to Khoolim Teng Ghee , dyl ankhool i m@mail.com 511 "Stop "
Button Electronic Control System 513 "Slower" Button El ectronic Control
Systenj 5I5 "Faster™ Button Electronic Control System 517 "Cone™ Button
El ectrpni c Control System Figdre 19.Go'theBdegignthElbebbin 610t Control System 523
Recei ver Electronic Control System 525 Transmitter El ectronic Control
System 527 Position Sensor Electronic Control System 530 Controller
El ectrpni c Control System 531 Conmuni cations Bl ock El ectronic Control
Systen] 532 Trlansducers El ectronic Control System (533 Renote's

M crocpntrol l gr El ectronic Control System

o
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534 Motor's Mcrocontroller Electronic Control System 535 Power Manage
System El ectronic Control System 563 Actuators El ectronic Control System
566 Sensor El ectronic Control System 580 Tracker Electronic Control System
600 Track System Track System 610 Extender Arm Track System 613 Lower-Arm
Track System 615 single-Tooth-CGear Track System 617 Pawl Track System

630 Rail Track System 633 Horizontal-Bullhead Rail Track System 635 Quter
Ri dges Track System 637 And Valley Track System 643 The Joint Pl ates
Track System 645 The Base Pl ate Track System 660 Connector Rail Track
System 670 Bobbin Track System Confidential Information Notice: Page 37 of
39 The information contained in this docunent is confidential and

S T T R
chip."|Gary T. 3 Carroll, 1993/5. 4 BSTRACT OF THE DI SCLOSURE 6 The

Free-Q i mbey System (100) is a systemfor transporting a wheel chair bound
person

52

Parts Index
Part Index | Part Name System
100 Freeclimber Freeclimber
200 Car Car
210 Body ' Car
211 Curve Alloy Plate Car
213 Stabilizing Plates Car
215 Mid-Port Car
217 Third Port Car
219 Fourth Port Car
222 Dorsal Port Car
225 Four Wheels Car
230 Pendulum { Car
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7 fromone point of a staircase to another. The system conprise of a Car
(200) connected to 8 a Safety & Handl e system (300) and driven by a Cable
Drive System (400). An electronic 9 control system (500) enables the Car
(200), Cable Drive System (400) and Safety & 10 Handl e system (300) to
communi cate. The Car (200) is supported on a Track System 11 (600). 12 13
CLAIMS 14 What is clained: 15 16 Caim1: a nethod conprising of 5
sub-systens working in conjunction to transport a 17 wheel chair bound
person fromone point to another. The five subsystens are a Car sitting 18
on a track system bounded to a safety systemcalled the Safety & Handl e
driven by a 19 Cable Drive System and controlled by an el ectronic control

system ﬁa £1 biﬁwp 'mﬁ@ﬁeﬁfsmconpr|3|ng of @agleX|b|e aIon body
r ei nf orjced g‘,’yL 1 I F d\n T out 22—whee a rUll protrudimtg—prongs| on
each of it&3%ernet ot HUNEEAdy o ¢ otrports—in-Ees—fexible—23—atHoy| body:
dor sal , -mi-d3ort quuﬁhnnd fourth ports—The g@}sa! port—holds—the
pendul u 7 ﬁﬁléjﬂg\ﬁ’roﬁka high tensile net @a"m n.The md-port is
| ocat ed i n28%he deh@lesenter of the 25 curve a @@V body hol ds t he pendul um
The car| dagptner | Exientabie LSaf Rbds & Handl e syst@an 26 is connected tol Car
via the|l t hpagl porn Extehbsbie 8hbeRbdom t he Cabl e Dcave Systemis 27 connject ed
to the Foupgh POl pendd&ndfantdedbm 3: the Pendul ggp on the Car supporting the
wei ght [of 285 Ob] B L,oPel Ng transportea 30 anucgalances The obj ect Dbei ng
ELanEpO tedopy Keph! Ilg the UU] ect pat dLL’e\I t0o toeor uunu - §:'J:A:3§Ak,l a {T1h4:
33ePeﬁ3Eer§J o Lt as SRRy anor oot B gs et ed b the

310 Front plate Safety & Handle 3

311 Back Plate Safety & Handle

330 Handle Safety & Handle

333 Spring Loaded Screw Safety & Handle

336 The push-up Handle Safety & Handle

353 Handrailing Wheel Safety & Handle

355 Axel Safety & Handle

357 Bolts Safety & Handle

363 Four Soft Wheels . Safety & Handle

365 L-Shaped Posts Safety & Handle

370 Brake & Car-Dampener System Safety & Handle

373 Brake-Pneumatic Safety & Handle

376 Car-Dampener . Safety & Handle

379 Stopper - ' Safety & Handle

381 Brake Blade Safety & Handle

382 Brake Pad Safety & Handle

383 Through groove Safety & Handle

384 Guide Edge Safety & Handle

400 Cable Drive System Cable Drive System

413 Big Wheels Cable Drive System

415 Small Wheels Cable Drive System

419 Drive-Axel Cable Drive System

430 Cable Spooler Cable Drive System

433 Cable _ Cable Drive System

460 Bi-Directional Dc Motor Cable Drive System

490 Rechargeable Battery Cable Drive System

500 Electronic Control System Electronic Control System

510 Remote Electronic Control System

Confidential Information Notice: Page 36 of 39

The information contained in this document is confidential and proprietary
to Khoolim Teng Ghee , dylankhoolim@gmail.com




34 35 Jaimb5: a netal
ext endabl e | ong rods
the neans to carry the wheel chair.

37 38 daimé6:

system anchored to the staircase's handrails design to 39 prevent

unpredi ctabl e novenents fromthe Car.

The sto

ppi ng and stabilizing

bl ock that forns the pendul um head housi ng two
36 which contain two shorter extendable rods provide
the Safety & Handl e

mechani sm 40 is enabl ed by the Brake Pneunatic situated outside of the
Front Plate of the Safety & 41 Handl e system and connected to the Stopper

by a high tensile screw which in turns is

j Confidenti al

| nformati on

Notice: Page 38 of 39 The information contained in this docunent is
confidential and proprletary to KhooI|n1Teng Ghee , dyl ankhool i m@mai |l . com
1 able Aok LHtsgbgﬁiHBhaOe ghpng the Gui de E@%ﬁﬁwyﬁBMhyégﬂ&hts the Brake
Pad f orge+ng—the &Handte—systemtoh al aL L the pl ates
of the 13 & Hﬁﬂﬂwgrtégo%“1are shaped—tike Elsgironic Gonird, 93 gm or—>5 the
head of | eagli®s tq FASEnBoE e+ oblegtronic Canteol Syslem 4", P 1o
the 6 conpdhents | Cang Bytehm 8: t he Br ake Pne|EEETRNGGANttohSyFhamy Mpener| on t he
Safety & Hangl e syGt'eBotone 9 conpound pneunat EbCGMB¢@m§Kd§$ﬂgm to _apsorb
shocks comspg fromRechigerCar. 10 11 O aim9: t hEleBradt Comtrat S@tamr ol  Syst em
consi sts ofgobr ansaednégtiteraf f i xed to the Saf et yEctrdidc Elamtedl Systgmt em | enot e
control an%2$ablepgghgﬁsgm§ﬁen1enables real -t| pRcE6HIE COhtrddbyétBm 13 Car
novenen — 13 ddﬁ?l I0T the Notorks Mcrog E@k&&*é@Bﬁnﬁ%&&éhy fo rtontro
D T e g &, 0ot 1o Eal BB orS S Pl
¥ 7532 Transducers Electronic Control System
533 Remote's Microcontroller Electronic Control System
534 Motor's Microcontroller Electronic Control System
535 Power Manage System Electronic Control System
563 Actuators Electronic Control System
566 Sensor Electronic Control System
580 Tracker Electronic Control System
600 Track System Track System
610 Extender Arm Track System
613 Lower-Arm Track System
615 single-Tooth-Gear Track System
617 Pawl Track System
630 Rail Track System
633 Horizontal-Bullhead Rail Track System
635 Outer Ridges Track System
637 And Valley Track System
643 The Joint Plates Track System
645 The Base Plate Track System
660 Connector Rail Track System
670 Bobbin Track System
1
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17 tracks of the length of cable spooled, data fromthe actuators and the
power data fromthe 18 Power Managenent Unit. 19 20 Caimll: the
heuristics rules placed on the notor's mcrocontroller to coordinate the
21 Cable Drive System Safety & Handle System and the rider on the Car. 22
23 Caim12: A double track systemw th curve connectors which can be
affixed to any 24 staircase to support the Car. 25 26 Claim13: the track
ext ender which closes the gap between the track rails and the ground. 27
The extender ‘allows the rider on a wheel chair to get off the Car snoothly.
28 29 Claim 14: the Bobbin to prevent the cable fromcutting into any of
the handrailing. The 30 Bobbin is typically found on corners of stairs and
mounf ed on balusters or walls. 31 REBRERENGQGEYSS: the Cable Drive System
corrpj | SEBM7 @3 Afe8r &t IdtMtifieSySPR a8 andMméhal mtlﬁz@@ aGMyle @hlp. "Gad T.
re@;ahg iafoogb¥s motor with a systemof four rollers controlling the
spoo I ng 4 and unspooling of the cable. 35 Confidential Information

Not i§:e: Page 39 of 39 The g_'gsﬁ;{ %ﬁ-lﬁ ?%@%qgsuﬁé hi s docunment is
confé de%e f—"ree erB t%Fna 100) fs a'system fo p e%lénoo%u'na‘@%n com
from one point of a stalrcase to another. The system comprise of a Car (200) connected to
8 a Safety & Handle system (300) and driven by a Cable Drive System (400). An electronic
9  control system (500) enables the Car (200), Cable Drive System (400) and Safety &

10 Handle system (300) to communicate. The Car (200) is supported on a Track System

11 (600).

12

13 CLAIMS
14  What is claimed: -
15

16 Claim 1: a method comprising of 5 sub-systems working in conjunction to transport a

17  wheelchair bound person from one point to another. The five subsystems are a Car sitting
18 on atrack system bounded to a safety system called the Safety & Handle driven by a

19  Cable Drive System and controlled by an electronic control system.

20

21  Claim 2: the Car comprising of a flexible alloy body reinforced by metal plates with four
22 wheels on protruding prongs on each of its corner. The car has four ports in its flexible
23 alloy body: dorsal, mid-port, third and fourth ports. The dorsal port holds the pendulum-
24  dampener with a high tensile metal pin. The mid-port is located in the dead-center of the
25  curve alloy body holds the pendulum. The car dampener from the Safety & Handle system
26  is connected to Car via the third port. The cable from the Cable Drive System is

27  connected to the fourth port.

28

29  Claim 3: the Pendulum on the Car supporting the weight of the object being transported
30 and balances the object being transported by keeping the object parallel to the ground.
31

32 Claim 4: the Pendulum-Dampener in a shape of a pneumatic pump is connected to the
33  Pendulum to ensure the Pendulum does not swing unpredictably.

34 _

35 Claim 5: a metal block that forms the pendulum head housing two extendable long rods
36  which contain two shorter extendable rods provide the means to carry the wheelchair.

37

38 Claim 6: the Safety & Handle system anchored to the staircase’s handrails design to

39 prevent unpredictable movements from the Car. The stopping and stabilizing mechanism
40 is enabled by the Brake Pneumatic situated outside of the Front Plate of the Safety &

41  Handle system and connected to the Stopper by a high tensile screw which in turns is
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able to run the Brake Blade along the Guide Edges until it hits the Brake Pad forcing the
Safety & Handle system to halt.

Claim 7: the plates of the Safety & Handle system are shaped like two “broad beans” or
the head of eagles to minimizes the weight and reduce the area needed to house the
components.

Claim 8: the Brake Pneumatic and Car Dampener on the Safety & Handle system are
compound pneumatic systems design to absorb shocks coming from the Car.

Claim 9: the Electronic Control System consists of transceivers affixed to the Safety &
Handle system, remote control and Cable Drive System enables real-time control of the
Car movements.

Claim 10: the Motor's Microcontrollers ability to control the Car by comparing telemetry
data from the Remote, Safety & Handle system against the data from the sensor that
tracks of the length of cable spooled, data from the actuators and the power data from the
Power Management Unit.

Claim 11: the heuristics rules placed on the motor's microcontroller to coordinate the
Cable Drive System, Safety & Handle System and the rider on the Car.

Claim 12: A double track system with curve connectors which can be affixed to any
staircase to support the Car.

Claim 13: the track extender which closes the gap between the track rails and the ground.
The extender allows the rider on a wheel chair to get off the Car smoothly.

Claim 14: the Bobbin to prevent the cable from cutting into any of the handrailing. The
Bobbin is typically found on corners of stairs and mounted on balusters or walls.

Claim 15: the Cable Drive System comprising of an electronic system as in Claim 9
controlling a bi-directional DC motor with a system of four rollers controlling the spooling
and unspooling of the cable. : :
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