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 sui.tcase 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

) . . . h
LRI RIARADRSA L B9 Py
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.
[0003] Conventional suitcases usually have 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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WD 2008/ 115145 PCT/ S&007/ 000075 2 Sunmary [0006]
The present invention provides a device for conveying
an object on a surface, which conprises a support
havi ng a open chanber facing the surface; and a
clinmbi ng nodul e housed in the chanber, the nodule
coopisgisig a pair of pulleys operable to rBCHSG06IONOTS
paral |l el axes; a belt C|rcuﬁscr|b|ng the pair of
pul | eys and operable to turn in cooperation with the
pair of pulleys in a first direction or in a second
direction opposite to th@uhidayy direction; a one-way
brake for engaging with one of the puIIeys and
preventing the belt fromturning in the first
dijeodef | on bmke pRgént invertioe pr@&ﬁ@@deﬂéer 12 Edn%y,mgadmd)bﬁbcv\brf &
havi_n first end and second e vge fi nd 0
¢ REPToct; WIS opTRgSeS iy RRCK 08 & CRED gping g uwtecs; and a
Weinbing rﬁbdpul Housed 1&@1&&@;1@6%1 fhe nidduR codipﬁlﬁﬁg a@exs of Ppelleys
e so t the belt .is o ra to turn in
orPHIRY 1 TS P Pals! BHRS oh SsSmS Pyl and
bepéralilé td tuen Siuafoiiﬂﬁmn[\ﬁﬂﬂtﬁ]: phif oﬁtpﬁltmyd &ns @irsnidiréctiomer in a
enbod nventi on e .0
praoed o et PF BRLE-EEr oSt il S e B ey
t h)ﬁthelp&ll@’ﬂ gadpeveniing thebdintom winindinahefirstadigoetivh biroot in the
a he tche [ i,n t Lt
0" gh Piboth doh R e} 4 il at sReoR i, B R 3 b
d |W13dbentgn<;onambdato bhastergayrbeks Wiereirca epalimgl gbrae obitlesivirg
f ' r, t:
t Elésglggna%{% V%é; S%r &%}ﬁbrm% thdd ttle It'i Wﬁ% ﬂl Qfther ‘auééaéﬁ

A ake 1I's engage reln t e one-way
braacﬂ(éleidm@ﬁosehgag@dbmﬂie;bemmesmﬁacml ling force on the
Wi re overcones the biasing force and noves the paw

away fromthe resting position. [0008] In accordance
wil8407hnot hdn aeqetsleekervati ong emberiment oF tha prasepy Evertion, thepren

t Ry DX ESnprRe QPG IRL eﬂeép YecAreltl 8 the pRl1ey AHY ﬁ)én%@e@@ B bne-
on an uneven sl ope, such as a st al rcase

t OV brake; mp%é@re?na%a%ww the ratehst yhgel ingF reﬁtuwp@%orbméo
t RffeveR R B fronPhurdid}Sin @RI 126 diredtioh/ ¥d %'bﬂﬁiﬁg #iashstftetreating a
one-way brake js configured to be, en %$
biasing force to lock the pawl in the resting position s t the one-way brake is
engaged; wherein the one-way brake is disengaged only when the pulling force on the

wire overcomes the biasing force and moves the pawl away from the resting position.

[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.



i medi ately to stop the device from noving down the
sl ope, once the user accidentally |oses the control
of the device. [0009] The objectives and advant ages of
the present invention will becone apparent fromthe
foll owi ng detailed description of enbodi nents thereof

iwo 209m3est i on with the acconpanyi ng drawi ngsr/sc2697/000075
2008/ 115145 PCT/ SG2007/ 000075 3 Brief Description of
the. Drawi ngs [0010] The present invention will now be
described wth reference to the acconpanying

drawi ngs, in whi cﬁhgflﬂ@gcr %ﬁggpﬂggrm Jjal s denote |ike

el enents. [0011] FIG ows a perspective view of a
stair clinbing device i n accordance with one

SIBA0) Ment 186 prlaént ARRAAGH Wil KW o Wescrb@D Wih Blofeeeld the

shows a perspéctive view of the cli |ngrm
staca‘i°P‘Pa‘1¥ng1’B*}Vﬁ@€Sd’@\)’Yhé‘él likp gfipseniop nympezals denotglike glements, 2 B
shows an enl arged cross sectional view of part of the
cI | n‘ill duI e shown in FIG 2A [0013] FIG_ 3 shows
r clt H‘E)‘I hoshawy i @ersnsctiec WeWasice siiin klimbing rsyice in

eﬁhﬁfhaﬁaa%th%e thiBodthéh® B the prodéRiihveRilon, i N Operation to
convey an object on an uneven slope. [0014] FIG 4

shows  a perspective view of a stair clinbing device in
aqamzld ance Fm tIA 2%k E%Ers&@b&%émﬁﬂ th®tlihhife R6&IEH the stalr

[ nve 015 ) er spective vi ew of

< Ui PevegishM R ATE s WG LT 2B B it eeurcgess sppel
amwrocﬂaﬁcefthudlimbmgeﬁdwesﬁmaﬂdlﬂmm of the present
invention. [0016] FIG 6 shows a perspective view of

a stair clinbing device integrated wth a suitcase in
afadldanceFiG.t h shnfwst hestalrecthﬁlﬂﬁgmﬁceOi&l ich&dﬂfcesﬂfht another

[ 7. ho ers ectlv vi ew of
a@%ﬁg@ﬂﬁ&g Pf t\l/:é %9 mven fon, in. oHera n%o onvey an obJec on an uneven
slope.

[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,



device in accordance with yet another enbodi nent of
the present invention. Detailed Description [0018] The
present invention nmay be understood nore readily by
reference to the follow ng detail ed description of
certain enbodi ments of the invention. However, WO
2BOROEITAES PCT/ SG2007/ 000075 4 it will bePORSEE000T
by those skilled in the relfvant art that the present

invention may . b out.these spec
vt besmdprodd apos Al B ke ~lieamt e e atighich may
pB@gﬁaﬁwﬁnh@ndm&ogﬂss@maaﬁlshmvah@ Qﬁstahe:@nwdhhmv\mhﬁdhods,
detail so as not obscure the %@gﬁ |nv g e the
[ Proedyress ags! compog veyngy E?%‘ﬂ@%f‘l’?ﬁién 5"? ¥ n8 e
Chresdhi ifgen&i ce 100 in accordance with one enbodi nent
of the present invention. The stair clinbing device
100 conprises a support 102 for |oading and supporting
38)4“]] ect Fﬂgtl ﬁhﬂ% pefspckite V}eﬂv) of aastaﬂ' clivhbing gemémw in
connegted to the support co t ect;
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1lh£hd1ehml fSﬁﬁmg ds devive URo itng dbmmehré@mn't and cwiredbh @r
nodul that is positioned
80‘385‘35 &5[‘1”%@1@26 {hggﬁ‘ﬁ]ﬁgg@%ﬂé es of the supporting

bean1110 Upper surfaces of the supporting beam 110
he sl g f
%p o]r ting ?‘% fg] ect Erllh %%)&grl? ﬁomﬂ}iggstrﬁr ﬁ%%er{u%?eﬁs
a 1hbthhtoervescds amv@mmgmpfeﬁha@ln@@w%& Wy and @sleggs beam
h:irgoﬂé; }fiéd' lﬁ‘g&m’d g &rtﬂe%ro s1d00F% ke duPpdREy beam 110,

ortlng beam the supportlng bﬁ
1 Upperi ssrf@es pEbe qurpptmg Tpam 419 Ard Beislsegenheams 320 for@ 2

shedot kaafbpdrite Bl estfiRt. PARNugRtidgSbdam 110 defines a hollow

chamber 112 open at a ground surface for housing the climbing module 104.

[0021] In one embodiment of the supporting beam, the supporting beam 110
is U shaped.
[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 the 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).



shaped. The horizontal |eg of each L shaped sl edge
beam 120 forns part of a planar contact surface

bet ween the device 100 and stairs (not shown in FlIG
1). In addition, a plurality of slots 122 are carved
on the vertical leg of each L shaped sl edge beam 120.
TWesmssisoiss 122 are useful as anchor poi nt spd1¥G2007/000075
| uggage straps, strings, ropes or hooks for fastening
the object to the support 102. [0023] In one

e b ¥d iEAhar °6‘P°41ﬁénts‘h%ﬁ‘§1eﬂlﬁ'éfmﬂ0n@@t§hrfmeeﬂgewwdm attachirigs
C Qakipf W ficon id&al @fthd saitadeipgl 1 ON material, such as
pol ytretrafluoro-ethylene (PTFE), on the surface 124
in contact with stairs in order to reduce sliding
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partially displaced so that the end of the bars 130
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[0026] In 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.



and the sl edge beans 120 to be connected in a
col l apsi bl e manner. In yet other enbodi nent of the
support, the sledge beans 120 are connected to the
supporting beam 110 by two-position hinges. [0026] In
one enbodi nent of the support, pockets are carved in
twWe 20asuppex ti ng beam 110 as wel | as sl ots i RCT/$E2007/000075
sl edge beans 120 and the bdts 130 to reduce the
wei ght of the stair clinbing device 100 for conveni ent
carriage. [0027] Still referring to FIG 1, the handle
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preventing the belt 164 from bending inward and maintaining the planar contact

mlayy|

surface with stairs.

[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.



supporting beam 110. The interior surface of the belt
164 circunscribes the two pulleys 160, 161, so that
~the belt 164 is operable to turn in cooperation with
the two freewheeling pulleys 160, 161. The exterior
surface of the belt 164 that extends below the |ower
swoh@seiseds t he supporting beam 110, toget hepcwdd2tn7/000075
| oner parts of the sledge "eanms 120 (not shown in
FIG 2A), fornms a planar contact surface with stairs
(not  shown in FIG 2A), acting as a traction surface
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belt 164 and the surface in contact. WO 2008/ 115145 7

PCT/ SG2007/ 000075 [0032] FIG 2B illustrates a cross
s¢amsjonal Sk vefafingtrFIGo2B,tdne el ofihyi bigpingroepns 801ig Jpcated
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stopper arm 173b, such that the recess 182, the aperture 184 and the supporting beam
110 keep the biasing means 180 in position. The biasing means 180 creates a torque in

the anti-clockwise direction as seen in FIG. 2 on the lever 173 so that the pawl 172 is

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.



resting position. The ratchet wheel 171 is nounted
co-axially on a side of the front pulley 160 with
teeth of the ratchet wheel 171 pointing in the
anti-clockwi se direction as seen in FIG 2B. The paw
172 is located at one end of a lever 173 rotatable
awounosarsi#sxi s 174 parallel to the axis 162. pPAHEG2DEEN075
173 has three arns: a paw &rm 173a, a st opper arm
173b and an actuator arm 173c. The paw arm 173a
termnates with the pawm 172, which is operable to
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by 4glef @ehdndleWpgr €i n the belt 164 can only turn in the
cl ockwi se direction and the clinbing nodule 104 can
only nove in X direction. [0034] In one enbodi nent of
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bijgsi ng neans 180 is a tension spring; for exanple,
one end of the tension spring is attached

[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.



to the stopper arm 173b whist the other end is
attached to the supporter nenber 166. WO 2008/ 115145
PCT/ S. @007/ 000075 8 [0035] Still referring to FIG
2B, the stopper arm 173b has an additional threaded
hol e 190 near the recess 182. A screw 192 is provided
iwotdhe1isiiseaded hole 190. The | ength of thectst2emocho3
extending fromthe stopper 8rm 173b towards the
locating plate 186 is adjustable. Once the screw 192
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Nthgreby preventingjthe deviica lﬂbﬁﬁhﬁovﬁjg,doWimﬁrsa pul l'ing force,

in Xdirection as seen in FIG 2, is exerted on the

wire 150, it generates a torque on the lever 173 in
t 094031 oc kwilns enedembendinienh of Vieedevich €00,0the fony 2600 amt edr g1

t Blﬁle?éjérle %&gecf et Sucll Rt h]%y lsfa\‘xeardlstance between edges of at least two

steps of a typical staircase.

[0041] FIG. 4 shows a perspective view of a stair climbing device 400 in
accordance to another efnbod.iment 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
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.



173 is greater than the opposing torque generated by
the biasing neans 180, the lever 173 will rotate in
the cl ockwi se direction, thereby noving the pawl 172
away -from the resting position and rel easing the
ratchet wheel 171. In this way, the one-way brake is
dwogpgagaes; wherein the belt 164 i s oper abl eCT/8G20a70p0075
i n either clockwise or ant#®clockwise direction, and
[%0{2:# nbi modul e is movable in either X direction
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enbodi nent of the device front rear
16780045 35 fhe\plimbing madyles 104:p é?lilersﬁm?dwatt Eﬁqhecylmbpla rqgules
dico4 ameuhial Wes Burpddiag bedim 810 (RAShoWwd MR 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



steps of a typical staircase. [0041] FIG 4 shows a
- perspective view of a stair clinbing device 400 in
accordance to another enbodi ment of the present
invention. The stair clinbing device 400 conprises
tmofpllngéng nodul es 404. Each clinbing nodule 404 is
CWORb0gLTS in a simlar manner as the clinbinsg00@0006
104 of the earlier enbodi mtht. However, the t%% ’
clinmbi ng nodul es 404 are positioned in parallel and .
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and back to ON again. If the recorded duration is within a pre-determined time period,

the control circuit sends an output signal to actuate the motor 703 in a second
direction reversed from the 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
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.



stairs (not shown in FIG 5). In yet another
enbodi nent, the surface of the beans 520 in contact
with stairs is coated with a layer of low friction
material. [0044] FIG 6 shows a perspective view of a
clinmbing device 600 integrated w th a suitcase 660 in
avoorganges wi t h anot her enbgodi nent of the pPEBESEMO7/000075
i nventi on. The suitcase 660°conprises two clinbing
ngﬂﬁk s 604 e configured in a simlar nmanner

cl i tfes 1 erla%metsr@iﬂw Brekiest @8 §0 uneven
Eastdpe Cduicirbs ngtamdd,l ltiRsX dedioh Herdidnhe dlrécﬁo@uﬁ%@ RelunBn
be?n1610 (not shown in FIG 6) that is directly
moulrded on the surface of a vertical recess 663 (not
shown in FIG 6) on a rear panel 662. Two wires 650,

onne to one of the clinbing nodul es 604,
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7®5ﬂ$dme@#E¢@mkMW@ speed and rotation direction of
the notor 703. The power unit 701 is manually turned
on or off by activating a naster switch 702. Wen the
power unit 701 is turned on, the notor 703 is on a WD
2008/ 115145 11 PCT/ SG007/ 000075 st andby st at us,
awai ting signals fromthe controller 705. The
controller 705 is connected to the |ever 173,
responding to a pulling force on the wire 150. [0046]
The controller 705 is a Proportional Integra
Derivative (PID) controller, conprising a contro
box, a switch connected to the | ever 173, a contro
timer, a control circuit and an encoder (not shown in
FIG 7 but understood) attached to the notor 703. The
control tinmer records the duration between two
nei ghbouri ng



states of the switch. And the control circuit receives
signals fromthe switch, the tinmer and the encoder
for controlling the notor. The controller 705

i npl enents a speed and direction control on the notor
703 based on the history and rate of the change of
swob@mbi1siat e sensed by the tinmer and the eneoxkr2007¥6v815
a pulling force is applied }% and maintained on the
Wwre 150, the lever 173 is pivoted away fromthe
resting position, thereby disengaging the paw 172
fromthe ratchet wheel 17Fmnibe | ever 173 al so
activates the switch to an ON state and the contro
circuit actuates the notor 703 in a first direction;
the noAEvied Yot ebiteying dibjebion @ 8aFd6) the/ R4icabinisppe! S
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1
d &R thebeltds ¢ maighing timingkelt. o convey an obj ect on an
uneven slope, such as a staircase, the X direction

denot t.he direction rd the .uneven
?. eﬁ-xe de\(relce accor&mg to clalij.BVYaor g, 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.



sl ope. [0049] Wiile the present invention has been
described with reference to particular enbodi nents,
it wll be understood that the enbodi nents are
illustrative and that the invention scope is not so
limted. Alternative enbodi nents of the present

I WOeR0e87105145M | | beconme apparent to those haviPahsG2007/000075
ordinary skill in the art Hg whi ch the present

i nvention pertains. Such alternate enbodi nents are
considered to be enconpassed within the spirit and
sgope e delite RERGIAE to didimS)ivheéin thddoofridtiomgingteridl isDPE.
scope of the present invention is described by the
appended clains and is supported by the foregoing
dgscr i PHel detice WebrdBigaé it dfy oh8 oPEE(eBIBR GRS MDEFH the one-
Cainms. 1. A device for conveying an object on a

sO¥ay Beake COPESHeyi ce conprising:  a support having a
open charharvhbestdugdioh thegulidyahat is eagaged biha gnerwalibrake;

housed in the chanber.. the l.e .cC L& ] NG e L I
of pul t &2 BpePaBre v PPt S B s lelosiol 3 o
b @kdverititiebelriromitirhing irt thefiedirectirn; gdl | eys and oper abl e
to turn. in coogperation. wth. | Pl G Fhel rBsti
first BPPaR F‘S&% fg}r ér?é%ng"ﬁ'sté%g%gkﬁ r&??éegotcggl}l oppl)osi te tlgg
t hpesifior sstthat the baetvayolbrakeds engageday br ake for engagi ng

Wi th on h | i ' i Sultisk fored SR
turni ngﬁ?r%tttﬁ?e&?%g tbﬁ%? rls:{:l%n%{r% g%glw %tgn [ n%t heé.soéf:o nd
diwisectvemoomesalmechiasingiforee dnsdnaygs the pawl gwasefiom thedesing RStig
end, the first end of the wire being connected to the
one-way brake; wherein a gulling force on the wire

di% engAbedevich eccording iaglainy & et thepewl isjecated g 3 tisstarm of a

0 leSeveP tUrn in either direction and the device
cgﬁ‘;o?)%en%ved by the belt on the surface.

10.  The device according to claim 9, wherein the lever further comprises a second
arm and a third aﬁn, wherein the wire is fixed to the second arm of the lever and the
biasing means is attached to the third arm, creating a torque on the lever to 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.



2. The device according to claim1, wherein the pair

of pulleys is timng pulleys and the belt is a

mat ching timng belt. 3. The device according to claim
1 or 2, wherein an exterior surface of the belt is
coated with a rubberized conpound to enhance traction
wvbboos/tB1sur f ace. 4. The devi ce accordi ng tecwd@immoanys
one of preceding clains, whktein the clinbing nodul e
further conprises a support menber for preventing the
bePt f TBnelevise AwPiips thwae of caims $rio Hi whetein ghecbiasingmmgans is a
cqak@ﬁgrh@terface bet ween the belt and the surface.

5. The deV|ce according to claim4, wherein the
support nenber is coated with a layer of low friction
ME%er | The @ick BRoMingo bile SRAMAES o1 Whérglﬁ tﬂ%efjlis Cheads € 2
device according to claimS5, wherei n t he ?%lctlon
nﬁl‘%’ﬁfz&a is PTFE. WD 2008/ 115145 14 PCT/ 5(32007/ 000075
7. The device according to claim5, wherein the | ow

- fricti ferial  is he devi ce according to
cldi m gmﬁ% acgprding de eleﬁ ﬁgylaevsaﬁ sl l> Whrseinthe biasmg ssans is a

walocksabdogbec.ONpri ses: a ratchet wheel secured on the

pul l ey that is engaged by the one-way brake; a paw

for engaging with the ratchet wheel in a resting

pasi t i Bie davicaacdoflingdioene v clathe 8he i1, Wietsih tHérbisig rhéans a

t cﬁég&%csrmrectlon and a biasing neans for creating

I'asi ng OBte to | ock the pawl in the resting
position so that the one-way brake is engaged ;

di
o o BB Sy SR 50 ! e
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T b is
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| ocat e irstarm.o 10. The
devi ce according to claim9, wherein the Iever further

CRRPT i BReficS &eQBHg to claim 17, wherein slots are carved on the plurality of
sledge beams for fastening the object to the support by straps.

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.



armand a third arm wherein the wire is fixed to the
second arm of the lever and the biasing neans is
attached to the third arm creating a torque on the

| ever to lock the paw in the resting position to
engage with the ratchet wheel so that the one-way
bwelkeosiissiengaged; and V\,her%i n the pul ling fBECUH2007/0000%5
Wi re creates an opposi ng tgrque on the lever to
overcone the torque created by the biasing neans and
pivot the paw away fromthe resting position, so
thit thR s Makdhg akayl ce Of prefgRgeitims Wherfinahatetatios of
according to claim 10, wherein the biasing neans

f theridqys isappipfizedes a screw | ockabl e on the third arm
of the lever by a lock nut for stopping the |ever
frompivoting further he a_pr e-det erm ned position
adfy fHsAetiFRcradpg H’gclanﬂﬁg’i O CUPRIEY 8t he pul 1§ ng
force Ppowiehenitvhéied IPthe Sippordevi ce according to one of
claims 8 to 11, .\é\%[erein %Be bi asi ng.means is a
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PCT/ SGRAMLRAREEDy 113 motdieo theit @e ofithe pulltyngnd o one of
clainms 8 to,.11, wherein the hiasi '
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r%d. 15. tghe %evi ce according to one of clains 8 to

1 FrecipB PEPRPYIE i asing means is a  shock- absor ber
16. The device according to one of claim8 to 11,

\M.}g.r el gy d 16;:P Ec%glldﬂlg {SBARS 3 whe bR B cOHtrofleriSa BIFY doliSler.
177 The device according to clalmany one of preceding
claims, wherein the support further conprises a

Plgr al ihe o hce SheEfy REAH B0 WAGEHAH oIl b Fsy bberol
manner "so as to forma ftlat platformfor |oading and
ssppemt i ng the object. 18. The device according to
claim17, wherein slots are carved on the plurality of

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.



sl edge beans for fastening the object to the support
by straps. 19. The device according to claim 17 or 18,
wherein the plurality of sledge beans are coated with
a layer of low friction material on the side in
contact with the surface so as to reduce sliding
fwoados@314520. The devi ce accordi ng to cl ai npca%5G2007/000075
mhereln the low friction nmalerial is PTFE. 21. The
ﬂﬁ%l ?cgordlng to claim19, wherein the low friction
er eyicgapsprding)ty claimp 1, Jihreitothe devdeeds Apprable fangoveme

Ofthepdl@ﬁ Qe he GllfthgForceloH il Vafe foRY Bd Q%)e%nd E?ﬂaq{ &ou
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C betwebSthe Belt andhlssairmg, f or hol ding a portion of the

wre close to the second end; and a rel ease for

rel easing the wire disposed in the housing so as to
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aggar digh urther conprising: a power
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so as to control the speed and rotation direction of
the pulley. 25. The device according to claim23,
wherein the controller is a PID controller. 26. The
devi ce according to claim 23, wherein the controller
is a fuzzy control system



27. The device according to claim 23, wherein the
controller is an anal ogue control system 28. The
devi ce according to claim 23, wherein the controller
is adigital control system 29. The device according
to any one of preceding clains, further conprising a
second set of support and clinbing nodule. 30. The
devi ce according to any one of the preceding clains,
wherein the device is integrated into a suitcase. 31
The device according to any one of preceding clains,
wherein the surface is a slope and wherein the device
noves down t he sl ope when the belt turns in the first
direction; the device noves up the slope when the belt
turns in the second direction. WO 2008/115145 17

PCT/ S&007/ 000075 32. The device according to claim
31, wherein the device is operable to nove up the

sl ope when the pulling force on the wire points up the
sl ope and is great enough to overcone the opposing
force fromthe gravity force and the rolling friction
force between the belt and the surface. 33. The

devi ce according to claim 31, wherein the device is
operable to nove down the slope when the pulling
force on the wire points up the slope but is not
enough to overcone the opposing force fromthe gravity
force mnus the rolling friction force between the
belt and the surface. 34. The device according to any
one of preceding clains, wherein the surface is a
staircase and the device is configured to engage at

| east two stair edges at a tine. TH S PAGE | S BLANK
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