WD 2008/ 115145 PCT/ SG007/ 000075 A Stair dinbing
Device Field of Invention [0001] The present invention
relates to a device for conveying an object on an
uneven slope, in particular a staircase. Background
[0002] There are 'situations where people need to
owoy®y1i3edvy or bul Ky objects, e.g. suit cas@ssG201/0075
down uneven sl opes, such aslstaircases when no

el evator is available. Draggi ng such heavy objects up
or down a flight of stairs can be very difficult.
[0003] Conventional sSsiahiC@ifSingPeAtd Y have wheels on
the bottomto ease the novenent of the suitcase on a
flat surface. However, such configured wheels are not
sui tabl e for manoeuvr ipigdbbhmvestidncases over the edges
of staircases. [0004] US patent 6,938, 740 di scl oses a
suitcase that has a plurality of rollers nounted on

t pwobjack paneprestht lidtisniielAd 3Ca vicd $8 cohveying BA bbjbdi9n an
the suitcase up .a staircase and a handbrake to stop
tﬁ'éevﬁ'ﬂﬁ%l?‘?elﬁ‘tpa‘glfuli”f?estaé’ﬁ?s%ase on the stairs by
frictionally engagi ng brake pads with the rollers.
However, this disclosed itcase has certain

di sadvant ages. Firstly, Bl%#égrfﬂdﬁti on brake is not
consistently reliable, due to wear and tear of the

b pads ... Secondly,. the brake.is ineffective whe
O, P TueiE S8 Shphions g Pete st 18 iy o6 Butey
Aobjeds eigatuitraéseas er ddfvnameven alopesj fuclh ssestadcasanwhigner elevator
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t Hiffigdtai r case. - [0005] Therefore, there is an

i nperative need for a device for conveying, objects
on uneven sl opes conveniently and safely. WO

2198311 151 4 SopEHi@alV@SEGOBEAE hage wheels on the bottom to ease the

movement of the suitcase on a flat surface. However, such configured wheels are not

suitable for manoeuvring the suitcases over the edges of staircases.

[0004] US patent 6,938,740 discloses a suitcase that has a plurality of rollers
mounted on the back panel of the suitcase to assist in pulling the suitcase up a
staircase and a handbrake to stop the movement of the suitcase on the stairs by
frictionally engaging brake pads with the rollers. However, this disclosed suitcase has
certain disadvantages. Firstly, the friction brake is not consistently reliable, due to
wear and tear of the brake pads. Secondly, the brake is ineffective when the suitcase is
out of the reach of a user. Accidental release of such a suitcase at an upper staircase
would endanger the lives of people who happen to be in the way of the suitcase

rolling down the staircase.

[0005] Therefore, there is an imperative need for a device for conveying

objects on uneven slopes conveniently and safely.
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Summary [ 0006] The present invention provides a

devi ce for conveying an object on a surface, which
conpri ses a support having a open chanber facing the
surface; and a clinbing nodul e housed in the chanber,
the nodule conprising a pair of pulleys operable to

r soepe/igeut paral l el axes; _a belt circunscPChisGRY0TIN®7S
pair of pulleys and operab?e to turn in cooperation
with the pair of pulleys in.a first direction or in a
second direction opposite to the first direction; a
one-way brake for engagi Rgmwidrf one of the pulleys

and preventing the belt fromturning in the first
direction but not in the second direction; and a wire
hﬁmonp_ a f ibirhjétpreem irﬁ'&ﬁioﬁdpﬁcﬂﬁéﬁﬁ devet, fof Etﬁxv%jiﬂgidn ddiedt &f a
the_ wire being connect to the gne: .br ake;
RSP LT CHPTRVISES S UPROE HHE A aPe) SHambey teeiiRghe Bitapgrand a
o_raﬁnhlmg él!nfdalea;o‘a@dtiﬂ alle 6hEﬁbég;i‘{h_E m&ump@g@béi@ ] gaig of mﬁlildys
either direction and the deyice can, be nove t he

D P TS e R} 5155 A Dol T R M RO nd
erpaabléentunoin édoperpionswitt the puie RF poifeys the fiesn directiay or in a
br ake, conprises.a.ratchet. wheel secur.e n the. pul.le

¢ ek SRR R B et AR ok i bl i Bl
e g égipalieyaahdpreveatitigthe et fromtn aeding in the firetsditectipn posadt irothe
sq_as,to .prevent .t he .be m turning i f
citr 2R DB RER v B el B Rol BBl b Bt hd B e
f ovircebeing ¢ampéctedhte thawhe-way brake; véwtdimg pollisg tforom os dhet Wixe

t - i 1 e i t . - .
o Y B P ot AN U ol U i et Bctipn
wishéthe deviceorar be mbreediby theibelgor e swfaannd noves t he pawl
away fromthe resting position. [0008] In accordance
w t h anot her enbodi ment of the present invention, when
t He00gkvi ce Ingecopslancetvath dyy embediment ohthe preseny inyention, the pne-

O Ry BrattD 8RS LBRhet WED sdire@ on Tk Plilley AL is ehdhBed B the one-
turnlng in'cooperation with the pair_ of pulleys eases

p . . . ! A
t ey ket prvl forr engpgineonsitotbe raiphet wheek ingyrestip potifien so as to
O NBeviid ¥he et KRont R th U@ AirbQioRCind R BRGAE mehddBrCiraitifg ¥
tQ.stop the device from noving down the sloge, oqgg{_
t héasing doroe 3 fork i Rap §p 1he Seling RRSINOB OB thit ey brake is
dMgaged; wheRQShe dfsaway ke isl diRbgagetondiwhdnttRgading fforbdién the
pr esent inngtLon lelggecone §$ arent fromthe ..
f ST RN ERdbeifsiRg oes XAy Fie B EWBOHT RN Tt Resitor
In
[0008] In accordance with another embodiment of the present invention, when
the device is operated by a user to convey an object on an uneven slope, such as a
staircase, the belt turning in cooperation with the pair of pulleys eases the movement
of the object on the slope and the one-way brake is configured to be engaged
immediately to stop the device from moving down the slope, once the user

accidentally loses the control of the device.

[0009] The objectives and advantages of the present invention will become
apparent from the following detailed description of embodiments thereof in

connection with the accompanying drawings.



connection with the acconpanyi ng draw ngs. WD

2008/ 115145 PCT/ S&G2007/ 000075 3 Brief Description of
the. Drawi ngs [0010] The present invention will now be
described wth reference to the acconpanying

draw ngs, in which |like reference nunerals denote |ike

avenmyinsiys [0011] FIG 1 shows a perspecti vieEcw@us706003
stair clinbing device in adcordance with one

enbodi nent of the present invention. [0012] FIG 2A
shows a perspective view of the clinbing nodule of the

stair clinbing dgNle§fss Mofmeprg\v/ilnéélv whilst FIG 2B

shows an enl arged cross sectiona of part of the
clinbing nodule shown in FIG 2A [0013] FIG 3 shows

a6010) r cl iTKRiRGeH N Rfod HilPREP b ISR LYY W%ﬁeﬁ&r o] the

enbodi nent of the present iInvention, 1 n operation

c GFF\?@P”‘JH‘%(S‘B*}V%SS igrwhigh lika esfesence gwn@qs@s de{ne@inkg: elpmets. 4

shows a perspective view of a stair clinbing device in
icordance wi th anot her enbodi nent of the 1;‘:y)lge.sent o
WLk i on. FlGolsthows @ persnsaidvgs viaw pefr 8 piain iclimbing elgvies im -

-staadofdaﬁdelmmloﬁgexd@a&xﬁ&t bfﬂlﬁ%’é@hﬁﬁ’venﬁ\éﬂ h a suitcase in
accordance w th another enbodi ment of the present

invention. [0016] FIG 6 shows a perspective view of
a [mnall r cl Frdizgshday | h@erspeﬁﬁﬁgﬁ@i 8the Whirhbin@mddtild SAREsthiP

th a r of the present
" liEhieg Bvice w1 b & whISE B Sty Spiaed gt expioel
avmtocﬁpardasﬂthmmﬂi@modulelsmmgmdaw ce in accordance
Wi th yet another enbodi nent of the present invention.
Det ai | ed Description [0018] The present invention nay

b§o0udider st 610Gl Ishevy eathin Yintbing' évédecinCacérdance Reth another

f cri, t|on of, certali n _enmbodi nents
o bR o B ER R R owEition P o et 6 o Ganvn
PelopeSG2007/ 000075 4

[0014] FIG. 4 shows a perspective view of a stair climbing device in

accordance with another embodiment of the present invention.

[0015] FIG. 5 shows a pérspective view of a stair climbing device integrated

with a suitcase in accordance with another embodiment of the present invention.

[0016] FIG. 6 shows a perspective view of a stair climbing device integrated

with a suitcase in accordance with another embodiment of the present invention.

[0017] FIG. 7 shows a perspective view of a motor-driven stair climbing

device in accordance with yet another embodiment of the present invention.
Detailed Description

[0018] The present invention may be understood more readily by reference to

the following detailed description of certain embodiments of the invention. However,



it will be understood by those skilled in the rel evant
art that the present invention nmay be practised

wi t hout these specific details. In other instances,

wel | - known net hods, procedures, and conponents have
not been described in detail so as not to obscure the
pweseestitiisssent i on. [0019] FJ G 1. shows a peCBRE0e700®75
view of a stair clinbing device 100 in accordance

with one enbodl nt o present vent i

it Do ol rean b st imEes may,

| gagﬂaage@wﬂh&uaﬁwgpwﬁc adailRbinesther (iﬂmhcesmmmdmmlﬁmds,
cllq$ | e 10% connegteddHO t he SupRor. o
ehgnd ¢t 8’6?“&* Vo o bpaea bt A g ot B REebR R

dp%yﬁﬁn&gﬁmio a deS|red direction; and a wire 150 for

connecting the handle 140 to the clinbing nodul e 104.

[0020] Still referring to FIG 1, the support 102

C o9} seSf G qp?@wg lahl’&rsbaﬁg% vikWOoft anstdir sliigtzr&ﬁ@ dexdceal 00 in

nmounti n ame for, the [
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Upper rfaces. o he suppor
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t h&d&b}dﬂct’br stdelning shepevict 100 td e alesirkd Airelaibn;nand 9aWh® |15¢b\f9r'
chanb ce for housing the
cf’?”f%‘f %ﬁﬂ%ﬁ)eeﬂfgé thgf%ﬁ%%]gf)%ﬂ%%@ embodi nent of the
supportlng beam the supporting beam 110 is U shaped.

LOR3EL |0 S8 SerharloTRE! 1 ol dir b2 UaRrBEA Ruphdiing bean

shéape e horizont al
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Ition, pl ural i
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%ﬁ% BSafhpokR the NGbRR:. Sttt sipﬂo?@ngaséému mf aéfineS adkutioar
Ints for gage straps strln%. %ﬂ (gooks

f shmbasilém ¢ Beoupbsusiase fopbqupias T P ¢1H023] In
one enbodi nent of the sledge bean1 each sledge beam

120 is coated with a |ayer of fr¥§ﬁlon natﬁ ]D
si¥Bths poly preerroasimest -the syppazting be FIPPEHNE RE™

s ampedt24 in contact with stairs in order to reduce
sliding friction. In

[0022] In one embodiment of the sledge beam, the sledge beam 120 is L
shaped. The horizontal leg of each L shaped sledge beam 120 forms part of a planar
contact surface between the device 100 and stairs (not shown in FIG. 1). In addition,
a plurality of slots 122 are carved on the vertical leg of each L shaped sledge beam
120. These slots 122 are useful as anchor points for luggage straps, strings, ropes or
hooks for fastening the object to the support 102,

[0023] In one embodiment of thé sledge beam, each sledge beam 120 is
coated with a layer of low friction material, such as polytretrafluoro-ethylene
(PTFE), on the surface 124 in contact with stairs in order to reduce sliding friction. In
another embodiment, the low friction material is high-density polyethylene (HDPE).



anot her enbodi ment, the low friction material is

hi gh-density pol yet hyl ene (HDPE). WD 2008/ 115145

PCT/ S&G007/ 000075 I n yet another enbodi nent, the
lowfriction contact surface is provided by attaching
a strip of lowfriction material to the surface 124.
[WO2ebp11Stasl | referring to FIG 1, the suppordrsdidhroans
be assenbled in a collapsi Bl e way. Each sl edge beam
120 is connected to a side of the supporti né:] beam 110
by? ¥¥h3neiagr smbadimentyfhe lopfristonseentactisurface S0prpvideddiyrattaching
t @ skrip@f PoMPPIidn MideriP@Me shrthbe1¥4.2 Dracket 132 and a pin
134, such that each bar 130 is pivoted and foldable to
a side of the supporting beam 110. The ot her end of
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c%mmn@@amdlﬁh!eawpepmn ng beam 110 by two-position
hi nges. [0026] I n one enbodi nent of the support,
pockets are carved in the supporting beam 110 as wel |
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19pomdd0 Phﬁ’fo'ﬁqii’éwllb'ﬁ%qsh of the wire 150 between the
handl e 140 and the clinbing nodul e 104 can be
a[%fﬁ?t ed i?n order to cater for individual use.

one embodiment of the support, pockets are carved in the
supporting beam 110 as well as slots in the sledge beams 120 and the bars 130 to
reduce the weight of the stair climbing device 100 for convenient carriage.

[0027] Still referring to FIG.1, the handle 140 comprises a housing 142 for
holding a part of the wire 150 within and a release 144 for releasing the wire 150
disposed within the housing 142 so that the length of the wire 150 between the handle
140 and the climbing module 104 can be adjusted in order to cater for individual use.
The wire 150 is spring-loaded (not shown in FIG. 1) in the housing 142. When the
release 144 is pressed, the wire 150 will be recoiled. When the release 144 is pressed

and a pulling force is exerted on the wire 150, part of the wire 150 disposed within the
housing 142 will be released.



The wire 150 is spring-loaded (not shown in FIG 1) in
the housing 142. Wien the release 144 is pressed, the
wire 150 will be recoiled. Wien the release 144 is
pressed and a pulling force is exerted on the wire
150, part of the wire 150 di sposed within the housing
1wD w48lisusse rel eased. WO 2008/ 115145 PCT/ SGROUTGF0QPHTS
6 [0028] FIG 2A shows a petspective view of the
clinmbing nodule 104 of the stair clinbing device
shown in FIG 1 according to one enbodi nent of the
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memer, _the support nenber 166 is coated with a |ayer.

ofufaswith staigs. on mat erial, such as PTFE, on the surface
167 (not '

[6030] In one embodiment of the support member, the support member 166 is

L shaped. In another embodiment of the support member, the support member 166 is
coated with a layer of low friction material, such as PTFE, on the surface 167 (not
shown in FIG. 2A) in contact with the belt 164, in order to reduce sliding friction. In
yet another embodiment of the support member, the low friction material for coating

the surface 167 is HDPE.

[0031] In one embodiment of the climbing module 104, the pulleys 160, 161
are timing pulleys; accordingly, the endless belt 164 is a timing belt that matches the
timing pulleys 160, 161. In one embodiment of the timing belt 164, the exterior
surface of the belt 164 has a rubberized coating to enhance traction between the belt -
164 and the surface in contact.



shown in FIG 2A) in contact with the belt 164, in
order to reduce sliding friction. In yet another
~enbodi ment of the support menber, the low friction
material for coating the surface 167 is HDPE. [0031]
In one enbodi nent of the clinbing nodul e 104, the
pwbheys15160, 161 are timing pul |l eys; accoreimglyer/o06d0es
endl ess belt 164 is a t|n1ﬁ8 belt that matches the
timng pulleys 160, 161. In one enbodi nent of the
timng belt 164, the exterior surface of the belt 164
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rotation of the front pulley 160 as seen in FIG 2B,
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urged towards the resting position to engage with teeth of the ratchet wheel 171. In

this way, the one-way brake is engaged by default, wherein the belt 164 can only turn
in the clockwise direction and the climbing module 104 can only move in X direction.

[0034] In one embodiment of the biasing means as shown in FIG. 2B, the
biasing means 180 is a compression spring. In another embodiment, the biasing
means 180 is a biasing block, such as a rubber 1od. In yet another embodiment, the
biasing means 180 is a stack of disc springs. In another further embodiment, the
biasing means 180 is a fluid shock-absorber. In yet another embodiment, the biasing
means 180 is a tension spring; for example, one end of the tension spring is attached

to the stopper arm 173b whist the other end is attached to the supporter member 166.



110 keep the biasing nmeans 180 in position. The

bi asi ng nmeans 180 creates a torque in the
anti-clockw se direction as seen in FIG 2 on the

| ever 173 so that the pawl 172 is urged towards the
resting position to engage wth teeth of the ratchet
wWWeehosAE14s I n this way, the one-way brake PeI/sgHEATS
by default, wherein the bel t8 164 can only turn in the
cl ockwi se direction and the clinmbing nodul e 104 can
only nove in X direction. [0034] In one enbodi ment of
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[0036] Still referring "to FIG 2B, one end of the

W[0037[L50 i 9n adchraskte ithQunbth& enffoliitdh
I everls‘}?S I'll'he att achnment |se for nedtq{gﬁﬂ}%sgﬁﬁﬁ%or{w%

BoPORPRtsH {hths agfuster armal78e by, metnsofie ﬂaeqdefhh@p o the)

1B3e t&ﬁdghCﬂhé B MBcang bR i I thiraded HoR tigﬁfegﬁf ot 48 Ryire
thg Le 153 .at one_ end of . the wire 150. addi ti onal
e gui

IR PO, 4, Yet, JRperserpbaeisnent e wirs @HP%hp%m dBBeoand

t ladﬂlﬁ(mal’gmdeﬂm f3fa batBatS4HREO bt térehidaRe With AP attalBent Br A Sire
epgp of the wire 150, passed through the bore 155, is

di sposed in the housing 142 of the handl e 140.

[0038] Now referring again to FIG. 2A, when a pulling force, in X direction
as seen in FIG. 2, is exerted on the wire 150, it generates a torque on the lever 173 in
the clockwise direction. When the torque generated by the pulling force on the lever |
173 is greater than the opposing torque generated by the biasing means 180, the lever
173 will rotate in the clockwise direction, thereby moving the pawl 172 away from
the resting position and releasing the ratchet wheel 171. In this way, the one-way
brake is disengaged; wherein the belt 164 is operable to turn in either clockwise or
anti-clockwise direction, and the climbing module is movable in either X direction or

the opposite direction.



[0037] In accordance with another enbodi nent of the
present invention, the wre 150 is connected to the
actuator arm 173c by neans of a threaded hole on the
bore through the arm 173c and a screw in the threaded
hol e tightened on the wire against the bore. In yet
amotdheiisegbodi nent, the wire through the arveristioramnos
addi ti onal guide 154 is a bAr that is rigid but

term nates with an attachnment for a wire 150. [0038]
NIt er r iFHG- tharsa side Hpw of 2 stairwhimbing deyidel 100 in dcovrdance

| Rvigk sl Eﬁ%dnﬂéht oPfhe PR if¥edtof? in Rerh?onﬁf&e.f ﬁs@xd%_@g tc&ﬁfey

wire 150 generates a torgq ue o

t e oBi eatcm %Ie aoﬁtaﬂé%,sﬁ i396:. lemlmeqt 1384 tiv steappedy om éheatoedoﬂjgze

t G@ppBitdr! 102.arnE QLef 8020t hethe BXiRlie 141; 7:%&% i Fa’%!}l 972 L\b@nﬁ'om
t he opposi ng torque generated ast ng nean
181 refiRg ppetesyand %w@anem ﬂ}ecﬁnmy ibrake.fehe ghayetrenit slirection of

diHeafelic® D00 sAE @Qﬂca@iVOMIIt ﬂ%‘fﬁeﬂ:ﬁ%edlgyzthﬁ %efetfgpefit‘géf of

restlngl position and rel easin he rdtc
g

| Frepuiliag fprge. thergaavify forgeapd tbﬁraﬂ@g ifidctign &v@&wﬁn therhelt db
t bl Qs 3056WhibaloRehe Rl &id A st A m@ ﬁthteflsﬁﬂ gkd?t?é%"géﬁ er
or nti-clockw se dlrectlon and |
aﬁlaﬁkfaﬁ‘la'é‘ty resi Rlysethe yollmg Eidtipp @rﬁf‘r’ 1ih‘?t lI’Fé‘ ngl tpgn in fhe '
db]baammecﬁw mmkﬁm{;ﬁg%ﬁ@mmp&&%&&% WHR 3Bhg
ng(@; de.vjew,of a stair clipbing device
¥ B P oS i o T8 sersy Froeh s fRgolpre Seien
i t‘or&nttheobelt 6% wnetnm wmeb%élaloﬂ&ﬁiﬁ a&gnanotss glﬁoh\i QNe clifibing
0 t ai.r.ca obj ec i S
fd r g‘%pe r{‘P ?’ﬂve ?ﬁ‘gn 8@@&@8 é f€ 1§ gmoved; dhe paxil 172
304l jpurhddéateiyn sitap éadkaﬁ\ dieereshﬂ@ posmmnl mgertﬁetoﬂlﬁﬁ\ﬁgeﬁbﬁ?edai&ﬁue

f he i N di senga t.he one-way
o afihe bl T b RS 488 B ok i Bt e gion
t thereby pricvantisethd G@nomlmb frive rmbemgrdmmmﬂrsby t he

conmbi nation effect of the pulling force, the gravity

force and the rolling friction force between the belt
18840land sirapn%e@@@memeﬁ thel deipe 1106, Ke Hronts 1605 asemar 161

F
rbffeysart Bl gt Qe 0k Gy oo GRAEL ber DAL B R b
whtens of g typicalstaiegse. c| OCkWI se direction, so that the

clinbing nmodule 100 will nove upstairs. Wien al ong

the X- axis the pulling force is |ess than the gravity
fES'P‘é’é ni nuEIG: Heshows 3 pegspedtive tvieghof a stair climbing device 400 in

accordance to another embodiment of the present invention. The stair climbing device
400 comprises two climbing modules 404. Each climbing module 404 is configured in
a similar manner as the climbing module 104 of the earlier embodiment. However, the

.&1

two climbing modules 404 are positioned in parallel and connected by two bars 430.
Each bar 430 is configured similar to the bar 130 in the earlier embodiment. One end
of the bar 430 is pivotable with one climbing module 404 and the other end is -
detachably connected to the other climbing module 404 by a socket 436 lockable by a
spring loaded locking pin 438. The two wires 450 are housed in a same handle 440

and controlled simultaneously.



force, the belt 164 will turn in the anticl ockw se

direction, so that the clinbing nodule 100 will nove
downstairs. Wen the pulling force is renoved, the
paw 172 wll imrediately snap back to the resting

position under the torque generated by the biasing
nParreosi8d4sand stop the belt 164 from turni NBCT/SGWITB00075
anti-cl ockw se direction, t"hereby preventing the

de %‘? 100 from nmovi ng downstairs. [0040] In one |
el rent BE. thehoge EsPEEye Yigw ofr steir 1digbing adevicq r500

1 Gidtegrated WitH 2 st @sSFAGE Becdildice WithGhothGambbRE¥nt PRI fResent
di st ances,lﬁ’gtween edges of at least two steps of a

t yiBYSELP™- Slto5i SUHEASE SO desq g [vertieeh, reoesy Ausn 2 ysar Banek §62, The

Vi sippodtingcbesith BiL0 isChikddtdy MBulARMInELhé ARfaEdof (REEQESIIGE whith
i nvention. The stair

anot her. .enbodi .of th resent ] )
o PRI E S04 sgmeuigr Thecainiigs Bpdioitig: coriened o a
4 Qefinildragaingt | ds T E1EnbIOHbRIANA dfthe Qiifidr @eb6EmER. TR handle
s;gp!.a({eta% er stt e cli |52 dul e 104 of t he

eatl g FeRRIeA to thadoprass!, e fupe2se P¢%bi ng modul es
404 are positioned in parallel and connected by two

b 30. .Each bar..430 is confi ed simlar, to_the
o FEo°; . TrREe aicinasat of B s SO0 s ier sotfoedh e
43Rndl $6D is\/agfﬁﬁddld veithid Ihaljlegaiﬁ&)v@ Friceibih ﬁ%teﬂﬂﬂbdﬁﬁ aﬁ@'ﬂFE el ahdier
ot her ..en S t achabl v .co t to t t her

I BRERT, bR 100 TN Bt 3 BRRE! fauoiieithofinety tup beams
s 20, ye bpeade sidé oftthe climtingmdR e S0ANare tiwed 16ithexgar4ahk] 362 for
h .| e A4 nd, contrpll ed .

o Pk dnf RO R0E Byt dhe BRE SPRED BB ot ity and
[ Gire {nofshown 5o Bl Wk Imyep anothiseerhbodanent, éiw soffaca of the béams 520
Cli BRkAOwAEML; k j 1. htcase 560 in
acdcl: gérﬁgag nce gv‘vlél%ﬁs %%%%1 r‘?}étﬁs ga%rgogi?‘%veﬁc{lg I%%t%gah' pr esent

i nvention. The suitcase 560 has a vertical recess 563
Oljoga4| €ar e : : rdel Ocal

dirlr,eg{l y rmggﬁdgggbgﬁtaopg% 'eecuiﬂ?i gcog ao?m tIB ﬁgrmrﬂg%ee%dg%gtg%r atte%
wiTithip suitepse 660 intarqeedanescivitheansthar drebodimentt efdhe Ferent invention.

ClTneRifagke BB nfprRE4wb Sli ' ' Bl ;
o e F blutbriay e SR b 804 Bafhee Sl n TRIMIGE
THRAOREE 35 fhe clisbime modyles H4nn spriercesrhofiognt Saghiriimbing mapdles
5@44 @ mbinfedStdl 4 GEpBrtiaP Beam 610 (not shown in FIG. 6) that is directly

moulded on the surface of a vertical recess 663 (not shown in FIG. 6) on a rear panel

662. Two wires 650, each connecting to one of the climbing modules 604, have one

end disposed in a same handle 640 to be controlled simultaneously.

[0045] FIG. 7 shows a perspective view of a motorized stair climbing device
700 in accordance with another embodiment of the present invention. Based on the
non-motorized stair climbing device 100 shown in FIG. 1, the motorized stair
climbing device 700 further comprises a power unit 701, a motor 703 electronically
connected to the power unit 701, a gearbox 704 driven by the motor 703 for rotating
the front pulley 160, and a controller 705 for controlling speed and rotation direction
of the motor 703. The power unit 701 is manually turned on or off by activating a
master switch 702. When the power unit 701 is turned on, the motor 703 is on a



[0043] In one enbodi nent of the suitcase 560, the
~exterior surface of the rear panel 562 is affixed
with a layer of low friction material, such as PTFE
In anot her enbodinment, the low friction material is
HDPE. | n another enbodi nment, two beans 520, one at
ewbhomsiifkessof t he clinbing rmdul e 504, are fpepshh@otdits
rear panel 562 for supporilng the suitcase and
preventing the direct contact between the suitcase and
sdtanidbys satvst awditingn signelsefran & . coptrolles {708 Hhen ggntroller 705 is
enbodi i18p.cont act
V\‘/foflﬁec a‘?{hg le}ré}elg ?)g %@Fﬁ\%’gﬁé gﬁﬁ%’gﬁ!@gg ﬁl%gnvlvreflr ?ct ion
material. [0044] FIG 6 shows a perspective view of a

Clof1 "9 I G 7Y 912 pfortibha Nngid Dege COPIDY!

dance anot her nment of presen
i ﬂmafnllqrmmpﬂﬂih& asoritrol beve agBilicl emmpeqtelte theplsver| 1737 pRgtrol

m%r | £8 @g%{cm%@%eelngdﬁ&f (619%8% i FIG. § bl und@érstod®) BftRhed

4 1n earlier enbodi nent

E@cﬂle motqwﬂph@hmaple@nereewr¢5§hﬁ%rﬁwobwea twQ, BeightorTing
b&ﬁ il% gw@l@% Aﬁﬁ%\:oht?ol E:ir&lt rB0eivel ﬁknalﬁ’dﬁl {he EWikdh, the timer

e surface of a vertlca recess 663 é d
' sthe ¢ngoder Gr cerytrofing ghemaopr. Bhg-comtroliss 305 RS A8 %@6“
e fieddi 6P BSHRG! b Chel Rot@ M3 WasddNéh Gk ihisRry Gndl”fhdaubfetﬁe 6mge of
have one end disposed in a %g “Hgndle 64 lied t
c ewitoh statecsenss oy thextiees aad {he epengans When @ pulling 6?/65‘5 é‘PP ed to
gg%ds Remint® oni Bk 13;)] JTHBE Qéver @03 ﬁi;o ﬁﬂébted: hivasbfrom tHe vésting

i n accordance an o)

P peskion BERDLAPERISSIR U7 i TR e 2k dpver 173
c Els&’&&tﬂweéiﬁu kwiech10&h ORGiarRe dnd tiel ontrd cirtditactuateothe metbr 703

t 700 th

i v 552 oo m e et 9 TR D, e ARy
PABE o otate HOthe aixtlg;bak\hee( dﬁ%onlrasvwm ty RGe 7imtheopelty 364
for t th t d i
I R T T
t Bgertgdlonrthe’ Gde 1'50|,ebup mmmammemmd jiand meickin lexeyted @giﬁ@dthe
ogﬂg{ rec oﬁf;ftiT b%%c \ﬁ?}l 'bQ[Q; %gé’s o?M&@ta?@ﬁomWfb bﬁe

urne 03 1s on a
2@%16&11 w1 agdin. PR @@wﬂu@@g@ mw@wmwetmeéélme penoi
I t I 1 gﬁ%?eﬁdsf J.nogﬂté]d? esl ¥or QJttLa?er ch%otorTm in a second

con ecte to the lever 173
r elgpcmlnnl rewgrsecbfrqn faificst digection. cad By umpeonls the epasox ThpRdiey
Thgo Sxﬂf‘éeh%lz %ﬁoftpé FIS. 2) i PRI @RBlion! FtRAufdtion recorded is

Derivative
longer than the pre-determined time period, there is no change of the output signal

and the control circuit actuates the motor 703 in the first direction.

[0047] In another embodiment of the controller, the controller 705 is a fuzzy
control system. In yet another embodiment of the controller, the controller 705 is an
analogue control system. In another further embodiment of the controller, the
controller 705 is a digital control system.



controller, conprising a control box, a switch
connected to the lever 173, a control tiner, a

control circuit and an encoder (not shown in FIG 7

but understood) attached to the notor 703. The contro
timer records the duration between two nei ghbouring
swan2ees/1014% he swi tch. And tgf control circuPCT/SGOEI0OTS
signals fromthe switch, the*timer and the encoder

f ntrolling.the nofor. The controller 705

i ﬁ@?‘@ie nts é(h@g@édle‘élmls 8 PRI ©BKY ! oRiFFt PR an HBeER
70Bopbasiell aon staideasd)itlsel Ridire i deitd 1B dkdBor BANGE 1T uneven
S gch state sensed by the tinmer and the encoder. Wen
a p@ﬁling force is applied to and naintained on the
wire 150, the lever 173 is pivoted away fromthe

r ond  positign, thereby disengaging the paw 172
fﬁgéﬁ‘gi] he ra eeg’evmgs&“ ipFyqntiop has I%é?f‘e[iesiri@d withs geference to

aqiticalte ambddémens 164l the vaderSbbdSthat Be BMBbdiAGCAB M Rlrative
3. in.afirst direction;

cireuit.actuates the notqr .7 f
¢ 108 Wik o SR g B oo e e pabodieraicd psipsesent
g tievehiionswillhet dneyappdr6d It:ct gofec?ﬁaahg ofdéhalbhg(ilggltthe &t QLM Be
. di I seen 1 n ;. the t ]

sﬁ%egéé&tq u‘g‘ﬂ?ﬁ%yntpﬁr s frel gfepiaty i”@ﬁ“g‘ai%%iafee cprsidered o be
dieneostpassed withie rtheasprit! anil Isg)pf:@:ftﬂe ﬂrzsfent igw)@ﬁélﬁ%c&ﬁdihél?, the
Wi Lly.released a ui c .exerte
ag%ﬁ’ﬁ 5P e g TRBRIENE, higkined of B “eafied laised inppart
c 93 thgdaregdingsdeisariptiosst at e from ON to OFF and back to ON
again. If the recorded duration is within a
pre-determined tinme period, the control circuit sends
an out put signal to actuate the notor 703 in a second
direction reversed fromthe first direction, and in
turn propels the gearbox 704, pulley 160 and belt 164
(shown in FIG. 2A) in a reverse direction. If the
duration recorded is |onger than the pre-determ ned
time period, there is no change of the output signa
and the control circuit actuates the notor 703 in the
first direction. [0047] In another enbodi nent of the
controller, the controller 705 is a fuzzy contro
system In yet another enbodi nent of the controller,
the controller 705 is an anal ogue control system 1In
anot her further enbodi nent of the controller, the
controller 705 is a digital control system WO
2008/ 115145 12 PCT/ SG2007/ 000075 [ 0048] Wen the
device is in operation to convey an object on an
uneven '




sl ope, such as a staircase, the X direction denotes
the direction upward the uneven slope. [0049] Wile
the present invention has been described with
reference to particular enbodinents, it will be

under stood that the enbodiments are illustrative and
tWatoosm®s14snvent i on scope is_not so |imted.PCT/SG2007/000075
Al ternative embodi nents of the present invention wll
becone apparent to those having ordinary skill in the
art to which the present invention pertains. Such

al ternate enbodi nents aregmsi dered to be
enconpassed within the spirit and scope of the present
i nvention. Accordingly, the scope of the present

i nvent J'tkdgvi;?foﬂi&ﬁﬁéyifiﬂg% obycttohg sﬁws,nﬂee&t eabvich %ﬂﬁisﬁ@:d is
supporte e foregojn escription.

2008/ 115PRest Hay o ppes b ber Bstha Fos Ssgeis 1. A devi ce
for c nglﬁgfdiﬁg)néﬂtwlbhsbﬁﬁrllq 186 clAmBeY, ﬁlaﬁﬁ,dultﬁ bﬁ%&@m’?c e

conpri sing: su t, havi a open chanber facing
the sut ?aélgog;pu@eyﬁ Pllg)%ﬁerfﬁ r%a&%gt H?Bdg@g’éeﬁ; n the chanber,

t he nodhdlecicamsribiigrtae paixeofgﬁiwyscafnd PHérhtdY fo @REIBbRrdtion
oS AR bl ey B o Seaopd BT e ey B oot
mﬂhhﬁDMe.pair.of pulleys in a first directiofi or in a
oo et 5T 85 il BORBS e ot e oy b S B8 e B
p fremgpmingdn thiy Ershdirdctiorf rupmat inuthe seaond direttivn; 4ndr st

di rectj . ' i rection: a. W r.e
havi n gd g’{}? rﬁ?il?é] gﬁét gﬁ% Q‘S\d g géc::cgﬁ% e h-gfe tﬁlﬁte‘mfli Or%g%je ‘é’ﬁ%ﬂbgflg
t Rennggteddo ghejongrwag brakesct ed to t he one-way brake;

wher ei : ' r . | [ h
On. veuy by ol BB i i Benlhde o) BERHPURRe bt e,
ePelhis epeabietorthmyin gither direstieheand thee dsmiee ban teonawyed by the fhelt on
b@letoyu@Re. the surface. 2. The device according to claim
1, wherein the pair of pulleys is timng pulleys

2. The device according to claim 1, wherein the pair of pulleys is timing pulleys
and the belt is a matching timing belt.

3. The device according to claim 1 or 2, wherein an exterior surface of the belt is

coated with a rubberized compound to enhance traction with the surface.

4, The device according to claim any one of preceding claims, wherein the
climbing module further comprises a support member for preventing the belt from

bending inward and maintaining a planar contact interface between the belt and the
surface.

5. The device according to claim 4, wherein the support member is coated with a

layer of low friction material on the side in contact with the belt.

6. The device according to claim 5, wherein the low friction material is PTFE.



and the belt is a matching timng belt. 3. The device
according to claiml1l or 2, wherein an exterior surface
of the belt is coated with a rubberized conpound to
enhance traction with the surface. 4. The device
according to claimany one of preceding clains,
wwereesrnisitle  cl i nbi ng rmdullg further conpri 8€E5GR007/000075
support nenber for preventitig the belt- from bending
inward and maintai ning a planar contact interface
between the belt and the surface. 5. The device

agcor diRaietice t@iling & cladae; wheteih the Ioufrjotion materid erHIDRE.
coated with a layer of low friction material on the
side in contact with the belt. 6. The device according
t @, cl art® devicaiesrding tb bidint ay dne bf prec@dingwiagns, sherei theT¢He:
WO 28{%{%/ 115145 14 PCT/ SG007/ 000075 7. The device

adB PF Y HPEE] ai m 5, wherein the low friction

mat er i gdatch& wWibREecuftd ol ki@ pilbiayi tha iscengagedibnipe bue-whydbrakeany
one of preceding clai. wher ei n one: "

conprid 5%‘% )§>r fﬁ%@ﬂétw‘ﬁg’& ratgheec l}ﬁ‘hg%f} t’ﬁg N %Etén g\éﬁﬁt@)ﬁ/ %!t§ %gtto
| previgagadlt Bymtiiraing etheinst direetiom; and pawl  f or engagi ng
wth the, r.atchet . ' it J Q. ;
prevent %{aﬁuég bett tA&rj‘grrgnzlutng gnﬁﬁgngﬁﬂcgg%&g F rﬂgelt 191311 ?Igéht%isrg%@g
anpdsitiontroalst they oneamsbrakeris engagedisng a bi asing force to
lock th ' i 1t ; e
one- vt PR e i SRS difeosBE By wih B pult 4rton

i swichi cvemgragyeit: hiasing fosoeandiryesthe pavil gwWasoirera theqestingposifop-e
overcones the biasing force and noves the paw away
fromthe resting position. 9. The device accordin %o
cl%i m She dotvise edcardinigdo plait 8.ivhereincby repv iptlocgtediat %ﬁ“%ﬁ“i%@ #
a _.niyat e lever. 10. The device according to claim
9}”&%%@%?%Lthe | ever further conprises a second arm
and a third arm wherein the wire is fixed to the

seond T8¢ devRE adBRlidgaY SlhinR 9 Ovielteh thOledé fligheediSisesa second
attached to the third arm, creatin

 canyand o gk WS ERARYS D176 1 S UARY LT P g od the
eNGANS Miahdlis biRhéPloGRethirdass) créafing M dkquelon thiievenagy lock the
pawl in the resting position to engage with the ratchet wheel so that the one-way
brake is engaged; and wherein the pulling force on the wire creates an opposing
torque on the lever to overcome the torque created by the biasing means and pivot the

pawl away from the resting position, so that the one-way brake is disengaged.

11. The device according to claim 10, wherein the biasing means further
comprises a screw lockable on the third arm of the lever by a lock nut for stopping the
lever from pivoting further beyond a pre-determined position away from the resting

position under the pulling force on the wire.

12.  The device according to one of claims 8 to 11, wherein the biasing means isa

compression spring.



brake is engaged; and wherein the pulling force on the
Wi re creates an opposing torque on the lever to
overcome the torque created by the biasing neans and
pivot the paw away fromthe resting position, so
that the one-way brake is disengaged. 11. The device
agoodsirsgst o cl ai m 10, wherein the bi asi ng rE@sE2007/000075
further conprises a screw lbckable on the third arm
of the_lever by a lock nut for stopping the Iever

f rldm pibotsvicy afeardingde opeistaimss oy . wherein therhiasinggesians ion
awentioh kgt he resting position under the pul ling
force on the wire. 12. The device according to one of
clainms 8 to 11, wherein the biasing neans is a

calpr eThd &Nice @Jcbﬁlihf tU@l@&Q&‘uﬂéﬁ%“ﬁ, aiﬁerei_n the biasing means is a
PCT/ SG2Q07/ 000075 13. The device according to gne of
cITufbRErog: ¢ o 11, wherein the biasing neans is a

tension spring. 14. The device according to one of

- cl.ai ns o, 11, erein the biasing peans is a rubber
rda: 1@133“ ér‘ﬁ’ée 6‘&9&%& 10, QR FHAES § 19 1 nwbesein e dtiasipe gnops is a

1 khockhabsogien t he bi asing nmeans is a shock-absorber.

16. The .device according to one of claim8 to 11,

wherein the biasing neans a stack of disc springs.

176. ThEhedduvice accdatiny @i dhg of Glaith 8itéN1 {NYhetsHe tHef bidiRGRGALNS

cl_ai .wherein the support further conprises a
m#%%ﬁ?%?sgymgledge beans connected in a coll apsible

manner so as to forma flat platformfor |oading and

sypportid n e ect. 18 The deyice accardi ng,to,
clliZ"l m i_‘lﬂf ge\%cg r'e |°Ehl§¥ ot Sar " 8% 8 p%?ﬁe‘ﬁrfﬁsc r gﬂ’F‘ﬂ? the
sisempge forthenwompnises agtlenlity pft shedgo bagist connectel ein Sl pgiRpdible

b ] r di cl ai 7 or 18,
\/\,{)ﬁlnea?lrgzlE %&%ﬁ%}%?ﬁ r aﬁ’ 1%30\%1?@ rslﬁae%glgéag %géﬁésrgngar 80518%’t ed with
a layer of low friction material on the side in

cqpt ac ol : T |i.di .
Pt e AQaaRic AR LR RS st SELF ot ) My of
wiledgsi beams-fer fagionine the ohiesh torthe wipport byistraeTFE.

19.  The device according to claim 17 or 18, wherein the plurality of sledge beams
are coated with a layer of low friction material on the side in contact with the surface

so as to reduce sliding friction.

20.  The device according to claim 19, wherein the low friction material is PTFE.

21.  The device according to claim 19, wherein the low friction material is HDPE.

22.  The device according to any one of preceding claims, further comprising a
handle connected to the second end of the wire for steering the device in a desired
direction, the handle comprising:

a housing for holding a portion of the wire close to the second end; and

a release for releasing the wire disposed in the housing so as to adjust the

length of the wire outside the housing.



21. The device according to claim19, wherein the | ow
friction miterial is HDPE. 22. The device according
to any one of preceding clains, further conprising a
handl e connected to the second end of the wire for
steering the device in a desired direction, the
hweebw/1te4fpri si ng: a housing for hol ding a por$G2007/000075
the wire close to the secontd end; and a rel ease for

rel easing the wire disposed in the housing so as to
adjust the Ilength of the wire outside the housing. WO
2098/ Iy ivicel fecbifithh QCE?Q)?LE QP PRdERing Blainld) e/heteinitheerotation of
according to any one precedi ng cl ai ms, wherein the
réleﬁlﬁlqyﬁlsd?"“’fizﬁé pul l eys is notorized. 24. The device
according to claim 23, further conprising: a power
unit mounted to the s a notor.electronically
céhnectisdetiee Qcﬁ@%%%yﬁ‘ﬁ%’twr 5‘8%‘ driven by the
not or iﬂw&@ﬁﬁhﬁmQMﬂquchﬂpmpulIeys and a' controller
connected tqQ the rake for sen3|ng t he change
of the?™Py ?3@“&?&%‘%°&‘Hﬁ°§% &%r?@wgﬁ%al s to the notor
SO as {4 feafboR tiven by ke nsiveedirozndcone of tit pdlvys; diid ect i on of

t he puIIe 25. Th e [

wher ei h® ?‘ﬁ'@u%rocf?f‘?ecﬁeflg \éfesongav%?%r%% %rr o%flﬁé ‘Eﬂer@f é&’g et

d ewike etaR A0 ketiding signals kaithennBor sofae tee¢anirolitbe snsed ans togation

i§.a fu§ﬁ¥ gﬁ&%rol system 27. The device according

t §URFU8P A1 BSP"Rher ein the controller is an anal ogue

control systen1 28 The device according to claim 23,

\Még rei py & N6ics Qb ltoeJlaﬂnSB awgérah i@ leotQANEriO4 PIDS ARSI
The device according to any one of preceding

clainms, further conprising a second set of support

ang clifibinge rggcg)%usg to3%aim I3 WiENInGRe 8GHHBNE 11018 fiRy 3bdtrol
one’ of g C

e precedi alns, wherein the device Is

system.

27.  The device according to claim 23, wherein the controller is an analogue

control system.

28.  The device according to claim 23, wherein the controller is a digital control

system.

29,  The device according to any one of preceding claims, further comprising a

second set of support and climbing module.

30.  The device according to any one of the preceding claims, wherein the device is

integrated into a suitcase.

31.  The device according to any one of preceding claims, wherein the surface is a
slope and wherein the device moves down the slope when the belt turns in the first

direction; the device moves up the slope when the belt turns in the second direction.



integrated into a suitcase. 31. The devi ce according
to any one of preceding clainms, wherein the surface is
a slope and wherein the device noves down the slope
when the belt turns in the first direction; the

devi ce noves up the slope when the belt turns in the
swoamdngissect i on. WO 2008/ 115145 17 PCT/ SGEG7IE0000075
32. The device according toltlaim31, wherein the
deyice_js operable to nove up the slope when the

pLﬁ\él i ngng &7VICE agherdingstoiaima 3 hovhrrein the deviee is bpasebleriadndves up
grtRadlope MhdA the pRllin@ FoRde 08 MR WikSoRRPh o QhE R g{'«{a}gétﬂ\g\)g%ﬁo

gravity force and the rolling frictionforce

{ EeERRG the presing forer i thesgavitypforcg aapdl dhe rollingrfdiiting forse
C lbaiweedthe bsthaidehasuifitg, device i s operable to nove down
the sl ope when the pulling force on the wire points up
the slope but is not enough to overcome the opposing

fasce Tho@Rvidsactrdiuy t/clhif] SE WHeRMtS thl RviOld dddBible tg move
friction., force b tm§ﬁa%}he belt and the surface. %4.

THEVHIRA Hepe wheg, e Rulling fasen onihe vare pointe uplithegslene dupis not
Wesdugh rto tovercai thaCeppbsingtfordet fidnh GRS SraRRfokdiemBAGY it}ﬁeroilﬁg

f%?rget{&%ﬁ?%eé%é%%%gﬁfﬂ%ﬁﬁ&-tm Stair edges at a

34.  The device according to any one of preceding claims, wherein the surface is a

staircase and the device is configured to engage at least two stair edges at a time.



