W0'.02/ 42093 - | "Atroll ey wheel mechani smt' | NTRODUCTION 5 Field of the

i nvention 15 APR 2005 PCT/ 11';01/00146 The invention rel ates tg) Aml h S,
and nore paydpHhd |y to caster wheel nechanisns for trolleys' 7 8 =Prior
Art Di-scussion Caster wheels have been used for trolleys forrararyi/gear S.- By
virtue of their 'swivelling action they allow trolleys to be easily
manoeuvred in confined spaces. 15 It is al_slo_ known to provide a brake
mechani smto prevent rotation of the wheels, and a |ock nechanismto
prevent swivelling of the wheels. British Patent Specification No. 1010363

descri bes such an arrangenent. He . LQ prevent swvelling
appears to | ock the wheels at \Ahi%ﬁ%%?@?\n&\;yé%g@g—on t hey happen to be
at. This is awkward for users. Also, little detail is disclosed about how
the user 20nQPRBHEFAGMEChani sns. British Patent Specification No.
1438530 descri bes a wheel nechanismin which a single handle is rotated
operation. It

t hrough various angul ar positions for different nodes of
woul d be required to effectively use the

appears t.hat-.a go eal of skill
25 handlé ar@glt@.%ttﬂﬁei“?'%gﬂkely to be accidently knocked into an undesired
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by 1 5

obj ect is tdhedgsention sélatet thni in, for users,
APJR 2005 -2,__ aollers ! tholleys, SEhods PQﬁl%bla?'ﬁ' 15 caster wheel mechanisms

10 + Prior Art Discussion

- Caster wheels have been used for trolleys for many years, Ey virtue of their

swivelling action they allow trolleys to be easily manoeuvred in confined spaces

15 Itisalso I;no_wn to provide a brake mechanism to prevent rotation of the wheels, and
a lock mechanism to prevent swivelling of the wheels. British Patent Speciﬁc;tion
No. 1010363 describe; such an arrangement. However, the aét_ion to prevent
swivelling appears to lock the wheels at whichever swivel position they happen to be
at. This is awkward for users. Also, little detail is disclosed about how the user
20  operates the mechanisms. '

British Patent Specification No. 1438530 describes a wheel mechanism in which a

single handle is rotated throu;,gh various angular positions for diﬂ‘"er‘ent modes of

| operation._ It appears that a good deal of skill would be required to effectively use the
25  handle and that it is likely to be accidently knocked into an undesired position.

Objectives of the Invention

The invention is directed towards providing for simpler and easier user control of a

30 wolley. A related object is to reduce risk of injury, such as back pain, for users, by



O reducing the push and pull forces required for a trolley. An exanple is
novenent of a trolley into and out of a galley in an airplane or train
SUMVARY OF THE | NVENTI ON 5 According to the invention, there i ol 5rAPR02{Jg5a
troll ey wheel mechanismconprising at |east one caster wheel, a user ~
actuat or nmeans, braking neans for applying a brake to the wheels according
to user control of the actuator neans, and regtaining neans for retaining
the wheel in an in-line position in a uni.girectional node in response to

10 user control of the actuator neans, characterised in that the actuator
means conprises an apply actuator and a rel ease actuator, the braking

means conpr redicingthespusbrandpillfoncesaeduisddefora thdleeyWneR lexh MpleR RRGSEnerdt 3 2
user input \Q't}(ﬂle&qﬁ arﬁi acft uaateugr .. and . for rel easing the gr ake 1 n response
15 to a usef THput (ﬂif %{Weoraeﬁ ¥ dN ARAYR{BIE O wher ei n t he retai ni ng

means conprises nmeans for retaining the wheel in the unidirectional node

in response J inputs with both actuators. In another enbodi nent, the
A RLEN THEOINVENTIONt her enbodi ment, the retaining neans

conprises nmeans for entering the wunidirectional nodel in response to

si mul t aneous depression of both pedals . In one enbodiment, the retaining

means conpr iAggerding & theninmentie khere ia prévddbd a 2Roley NERel rrf&fchﬁni@ﬁ‘:&ﬁﬂfﬁsrﬂlg

frame nenbe e retajni ock conprising neans for engagenent in a
ret ai ni ng p(%%}etfllgo?%{eu%ag rsv%?‘??th miie] ag%af%mgh% braking maans ferrppipisita oake i n
the unidiree tdenwheel®decordiny dPRe? BAYOP HALII R0t Theans, and retaining means

for retaining the wheel in an in-line position in a unidirectional mode in response to

10 user control of the actuator means, characterised in that

the actuator means comprises an apply actuator and a release actuator, the
braking means comprises means for applying a brake to the wheel in response
to a user input with the apply actuator, and for releasing the brake in response

15 to a user mnput with the release actuator, and wherein the retaining means
comprises means for retaining the wheel in the unidirectional mode in
response to user inputs with both actuators.

In another embodiment, the actuators are foot pedals.
20
In a further embodiment, the retaining means comprises means for entering the

unidirectional model in response to simultaneous depression of both pedals .

In one embodiment, the retaining means comprises a retaining lock on a wheel
25  support or a mechanism frame member, the retaining lock comprising means for

engagement in a retaining position upon swivelling of the wheel to an in-line position
in the unidirectional mode.



PCT/ 1 EO1/ 00146 1 n anot her enbodi nent, the retaining |ock is mounted for
engagenent between a rotatable support for the wheel and the ‘bﬁa}ggR ?[mSone
enbodi ment ,ywhhs,bjyake conprises neans for novenent between three

operative positions as follows: a free position at which it pc/moioaRP! 1 ed
to the wheel and it is not engaged wth the retaining |lock; 10 a

uni directional position at which it, is not applied to the wheel but is in
engagenent with the retaining lock for thedmidirectional node; and a
braki ng position at which it is applied to-the wheel. 15 In one enbodi nent,

the retaini ngnl fhdrS plient .for snap-fitting engagenment upon
“swivelling of the Me%rﬁstégﬁ%eﬁl?’i [ {mgsiqci'dﬁ mpiEred Her megigemesmbeswidn 4 he
uni di recti ona&tamﬁmsupmrafmvmwh@émﬂgmaket he mechani sm conpri ses at

| east two caster wheels for use 20 on laterally opposed sides of a
trolley. In one enbodinent, the braking neans and the retaining neans

conprise an g &4k I ' vabl e between free, unidirectional, and
br aki ng positions iﬁlb\re@?%g%% Zthgto)bm‘?ﬁec%ﬁ’%omemrfgr BSvdmemnbéieen three

enbodi mert , opeatvepesitiosvpplbesa brake, and the braking position is at a
| owernost | ocation of the elenent. In a further enbodi ment, the el enent

engages wi'th the retaining l'ock at its 30 unidirectional position. 1 5 APR

2005 WO 02/ 42093 I 0146, | ne enbodj nent, the actuator neans

conpri ses a cam 's%a“?r;gté ﬂ;t{%ﬁ’ﬂ%eé %'Bmﬁnﬁés Ak applied to the wheel and it is not engaged
with the retaining lock;

10. _ a unidirectional position at which it is not applied to the wheel but is in
engagement with the retaining lock for the unidirectional mode: and

a braking position at which it is applied to the wheel.

15 In one embodiment, the retaining lock is resilient for snap-fitting engégement upon

swivelling of the ‘th:el to an in-line position when the mechanism is in the
unidirectional mode.

In another embodiment, the mechanjsm comprises at least two caster wheels for use
20 on laterally opposed sides of a trolley. | |

In one embodiment, the braking means and the retaining means comprise an element

which is movable between free, unidirectional, and braking positions in response to
the actuator means.

In another embodiment, the element supports a brake, and the braking position is at
a lowermost location of the element. '

In. a further embodiment, the element engages with the retaining lock at it
30  unidirectional position.



el ement. in response to user inputs. 5 In another enbodinent, ﬁhe mechani sm
further conprises an apply link neans and a release |ink nea $ APR 2005
interconnee&épﬂ4the rel ease and apply actuators of the mechanism and for
connect.i on Aot her mechanism In a further enbodi ment , maigisoRk nmeans
conprises neans for causing the apply 10 actuator to nove to a hone .
position in response to a user input with the rel ease, actuator, and for
causi ng the rel ease actuator to nove to a-Home position in response to a
user input with the apply actuator. According to another aspect, the
invention provides a trolley conprising a trolley 15 body and at |east one
wheel nechani sm as defined above. DETAI LED DESCRI PTI ON OF THE | NVENTI ON

Bri ef Descrilt omneraboditeerd?d e 1985 i Lon will be nore dearly
under st ood fromthe fol | ow ng desgrg?&-l%agﬁCQ%@Q%S%CW%‘&R%%@C@ﬁéﬂm,the
gi ven by \A/ayd%‘ﬂlelé&lélﬂi@ﬁl@mﬁlt? uggrtinpusst erence to the acconpanying draw ngs
in which: 25 Fig: | is a pllan view of a wheel nmechanismin a free node
(un-braked and- unlocked), and Fig. 2 is a diagranmatic side view showi ng a

wheel s h§di ' d_vi f ti bet :
cam and a plunger. nb oo soane uctaER kNG Lo B B b rrp oknems spdn | s
a plan vi ewfﬁkaﬁq{@hﬁlﬁﬁaﬁﬂﬁmﬁonnmmlg&brraﬂee@ ailapsy %@‘5931‘5 B?ﬁ#-et l!ﬂg@saf or a
uni di recti onal Fi.g. 3(b) is a perspective view of a whee @ﬁ%’?’y,
and Fig. 4 {agldga}é?@ngnreghﬁﬁtm%héF%tz‘e¥}WM~ng a wheel assenbly

In a further embodiment, said link means comprises means for causing the apply
10 actuator to move to a home position in response to a user input with the release

actuator, and for causing lthe release actuiator to move to 2 home position in response
to a user input with the apply actuator.

According to another aspect, the invention provides a trolley comprising a trolley |
15 bodyand at least one wheel mechanism as defined above.

DETAILED DESCRIPTION OF THE INVENTION |

Brief Description of the Drawings

20
The invention will be more clearly understood from the following description of
| some embodiments thereof, given by way of example only with reference to the
accompanying drawings in which:- ”
25 Fig. 1 is a plan view of a wheel mechanism in a free mode (un-braked and

unlocked), and Fig. 2 is a diagrammatic side view showing a wheel assembly

for this que and an enlarged view of connection between a cam and a
plunger;



for. theé .unidirectional node; 5 Fig. 5 is a plan view of the nechani smin a
braking node;, and Fig. 6 is a diagrammatic side view show ng alvlhetR 2005

assenbly foyotfiigyg3pde; and Figs. 7(a) and 7(b), and 7(c) are diagrammtic
side views illustrating a pedal 10 nechanism of the wheel npehafiipRin the

free, unidirectional; and braking nodes respectively. Description of the
Enbodi nents 15 Referring to Fig. 1, a wheel nmechanism 1l conprises a pair of
wheel assenblies 2 interconnected by a camshaft 3. The nechanism 1 al so

conprises a release pedal 4 and an apply pedal 5 connected to the cam
positions, described bel ow. -The

- shaft 3 to rotates thr operativ
| Pl%mggﬁaiptaeg’k?‘g WE% %\feg@dﬁleChﬁiﬁ@naiﬁ am tn-bidked PARAetained

connection to the c

mechani sm 6 i s compositioadot @ ﬁﬂiﬂﬁe@tﬁ[}]ﬁa] to transfer 20 pedal
novenents to anot Qgﬁregl lch;ggjicgm ;gr t e%@%ﬁg%,ﬁ%ﬁ & PEIEPSLEVE wiewhlof a, whdad
link arms 7 and 8 it g éeisenl digranoiaic sRiet gl ransfer
movement to eachfcf}ttﬂggmicﬁfq%g % assenmbly 2 conpréfvs%s%%%gs@e&?&fsé@b’
for securing by bolts to op Qﬁ’(not shown). 25 Referring to Fig. 2
and Fig. 533(b), each wheel assenbly 2 conprises a pair of side-by- side

wheel s 15, and a_rFI'zrjB verted U shaped bracket 16 supporting an axle 17 for

the wheels 15. - Br ok plang iews of aind nm‘chéliﬁﬁtﬁtgl%kﬁdﬁgﬁ%%g 1§\I%Eppqrti ng
aresilient ret W@%ﬁ %% whi cﬂ rotates with the us g)a.11 08/182093
-6 1 5 APR 2005 0146 ViR Shawingy wheel vosesuifip dot ismphainggr 20, the
upper end of which has a face 21 engaging the cam 3. The Iower’_ end of the

pl unger 21 is i ntEeigr a7l with a brake disc 22
_ gs. /(a) and 7(b), and 7(c) are diagrammatic side views illustrating a pedal

IQ mechanism of the wheel mechanism in the free, unidirectional, and braking
modes respectively. ' i

i

- Description of the Embodiments

15 .Refem'ng to Fig. 1, a wheel mechanism 1 comprises a pair of wheel assemblies 2
mterqonnected by a cam shaft 3. The mechanism 1 also comprises a release pedal 4
and. an apply pedal 5 connected to the cam shaft 3 to rotate it ‘to three operative
posttions, described below. "The comnection to the cam shaft 3 is via 2 pedal
mechanism 6. The pedal mechanism 6 is connected to link arms 7 and 8 to transfer

20 l?edal movements to another mechanism for the trolley, and vice versa. Also. the
Iink arms 7 and 8 are interconnected as shown so that they transfer movemel;t to
each other. Each wheel assembly 2 comprises a base plate 10 for seéuring by bolts to
the trolley (not shown). '

8]
h

Referring to Fig. 2 and Fig. 3(b), each wheel assembly 2 comprises a pair of side-by-

side wheels 15, and an inverted U-shaped bracket 16 supporting an axle 17 for the

wheels 15. The bracket 16 is part of a rotatable housing 18 supporting a resilient
. . (=]

retainer lock 19 (which rotates with the housing).



for . di rect engagenent wth the wheels 15. The plunger 20 is keyed on a

central sleeve secured to the base plate 10, and so does nof 5rm>gt§@ Its
[ [ éed

only novemamp grg2dztransl ationally up and down. This novenent is
upwardly by a helical spring 23. The brake disc 22 incl udespermetimhiihi ch

isinregistry with the resilient lock 19 when the wheels 15 are in an
in-line (straight-ahead) position. In use, as shown in Figs. 1 and 2 the
wheel assenblies have a free node at which the 10 wheels are not braked
and the housia%g 18 and wheels 15 are free to swivel through 360. This node
is achi eved ebaspriiatd 0@ subpofisle ' I causi ng the camshaft 3 to
rotate so that its face face!gPt'he p?ﬁ%&%ﬁég{),tﬁ%alumﬁ tHewhichnlas a2fice 01

hits hFLFEES Bsssam n. Theslaver ehdaf the plinbbo1 & ; ' 2 i
Lg?Ci nI ,eﬁgagﬁﬁ'-’d}}ec?/i !’nga él?‘gl Wh?t?;' 3#55 ar}d dlfg notgiz}q%_e%lg%%bfgﬁﬁ aﬂérgﬁe éﬁ’élﬁ
retainer |ock 19. 15 Barerringfolhe Wheels 18ndThe plumgedi 2eeat ?gﬁgomdg%i@l

shown. Thi s sleevacdecensddtcdihet He, r1dr i ng both of the_ pe 4 "an
si mul t angous| Icausi ng the .ca%%ﬁ%f %@3&{%2&0 ﬁBF%P@t toiptsughts 4mly findwement is

rotati on’pu tmaly wpgand dowdoVFhiangdive ; i the spring 23 to
an inter rrgdiﬁt erp }a?'eo(ﬂ. é%t hi s pOSit] Qﬁﬁﬁ?ﬁﬁ%@ﬁ%&&ﬁ%ﬁ&qaﬁm@g
in contact Wi ‘?ﬁ atlgne wh F%C‘(‘ffﬁs HBoteh évhich és moteghstiyswith teoga ’P&ck"{?t h

not

the ret.ai navhdmitlke villgeeld {5 Efbeintémnqggad% 5.are pressed sinultaneously
when the wheels 15 are not in-line, a &?égﬁgg%a@%ﬂilﬂﬁl l ey i s pushed they
woul d swivel to the in- line position and the notch would engage with the

retainer. |lo « resilience '‘of the loock 19. 25 30 In t-he
uni di-recti o%ﬁlggﬁoﬂggﬁgw %ﬁé@f'sl W‘Fgﬁ]&f Whetl ansembliesdnde afed mpehag; wihlich the.
is

ks |1 g e PO ARSIl Mt e et eyt o
E EL Z'u g gt - ?hj o . ggﬁﬁ fjquz?giagm-eved aftptpieksing td lEROHERL) tCEUTlS?]I';lg I1er <(::arr§ilfs£1afltJ >¢
o :st - :got;a:: ifa:; :::z ntlh; 'plunger 20, aHo?z‘ving the plunger 20 to reach its
1g. 2 the brake disc 22 is not in engagement with
the wheels 15 and is not in engagement with the retainer lock 19.
- 15
Referring to Figs. 3 and 4 a unidirectional mode is shown. This is achieved by the
user 1?1'essing both of the pedals 4 and 5 simultaneously, causing the'ca;n shaft 3 to
| rotate t.hrough 45°. This rotation pushes the plunger 20 dovwnwardly against bias of
the s.prmg 23 to an intermediate position. At this position the Erake disc 22 is still
20  not in contact with the wheels 15, however its notch is in engagement \.n.rith the
retainer Iock 19. If the two pedals 4 and 5 are pressed simultaneousiy When the
wheels 15 are not in-line, as soon as the trolley is pusliéd they would swivel toj the in-

line position and the notch would enes i i
gage with the retainer lock 19 due ¢ ilie
of the lock 19. ‘ | i res¢ence

In the unidirectional mode all wheels of the mechanism 1 and any mechanism
interlinked by the arms 7 and 8 are retained in the in-line position. This makes it
.Very easy for an operator to push or pull the trolley in a straight-ahead path, Thus. it
| 1s particularly convenient for aircraft use because of the narrow aisles. |
30



26047 2 15 APR 2005 I E01001 -7 Referring to Figs. 5 an , ~a braking
ngﬁﬁ?Fgaﬁglustrated. Thi.s i s reached by the user pressing ﬂhg APRI0RPHED1001
pedal 5, rotating the camshaft 3 through 90 with respect to the free
node. This urges the plunger 20 to its | owernost position, at which the
brake disc 22 is in contact with the wheels, and the retainer lock 19 is in
engagenent. 5 In this position there is neither swivelling or rotation of
t he wheel s 15. The followi ng sunmarises theyoverall operation of an
aircraft trolley (cart) having a nechanism1 at each end. In this summary,
the release pedal 4 is coloured green and the apply pedal 5 is col oured
red. 10 OpeReferringteFigs 5-anh6, Hbidkiag e@c_sueaﬁcinﬁﬁfht&ﬁdq*ﬁ& i qgféﬂéﬁfb BL user
ei t her pushes or, puI*s the cart _in the aisle or into the galley space.

All the castBessing ghebraksagply pedal o sotating the compbaftid taroighwetivithasspic o
and are helgd in the unidirectional de. To release the cart fromthis
node press d@\fﬁﬁ?%@oﬁeeﬁhﬁeﬂ’fﬂes Bge Hgﬁ’ég?oé? {9 &t lometmosigpesidon.oatWhiciTithe
IS required paRe diseDNiis ¢h ' I . - blish the
uni di rectional node pr ess@%%t\%ﬁf .“b,(;!dthhthreté‘?%i’l% agraedéﬁyeﬁ%%gﬂsor&sl%ﬁ Sﬂgﬁgﬁ’?ﬂt
Press dofn tInghisbspautheroisamither bwinedling or rotatiors of thefwheels s cart is

about to be stored. in the galley press both red and green pedals
together. This will align casters in unidirectional node. Then press red

pedal ‘when CRifd followih@sehmariies e %@%%ﬁﬁ%? gggﬂhﬂd’a&?g@g%ggﬁ)ﬁﬁ%ﬁﬁ 2

green and red pedal s together, after re e gr

i's. requiredn 1 8t aachoend.oln this sminmaretieGelpasd padal Res esloufdl sreelriagd.
7@ TO) el el RGN ST 6 15 Shown 1 more detai
10 - '

* Operator presses down both green and red pedals together and either pushes or
pulls the cart in the aisle or into the galley space.

* All the casters are aligned simultaneously irrespective of wheel position and are
held in the unidirectional mode.

15+ To release the cart from this mode press down the green pedal to home position
(multidirectional). This is required when turning out of or into the galley.

¢ To re-establish the unidirectional mode press down both red and green pedals

simultaneously.
¢ Press down the red pedal to apply brake.

20« Just before the cart is about to be stored in the galley press both red énd green
- pedals together, This will align casters in unidirectional mode. Then press red

pedal when cart is stored.

* When removing cart from storage press both green and red pedals together, after
removal press the green pedal. This is required when turning out of or into the
25 galley. |

Referring to Figs. 7(a), 7(b) and 7(c) the pedal mechanism 6 is shown in more detail.
A release part 6(a) of the mechanism 6 is operated by the release pedal 4, and an

AMENDED SHEET



A rel ease part, 6(a) of the mechanism6 is operated by the rel ease pedal 4,
and an AVENDED SHEET 1 5 APR 2005 WD 02/ 42093 PCT/ JEO7/ 00746 18 Ap;‘% 236%] K
apply part ‘%’b‘éﬁ%@?‘the mechanism 6 is operated by the apply pedal 5. e
pedal nechani as a whol e conprises a frame 30, and the p@m@ffﬁmﬁﬁ
passes through it. The release part 6(a) conprises a drive arm wefded
to the camshaft 3 at its inner end, and having a pin 32 at its outer end.
The pin 32 is engaged with the link arm 7,-8and an inner end of the rel ease
pedal 4 abuts against it. Rotation of the release pedal 4 is biased in the
anti-cl ockw ivot pin 40 by a nylon bias arm 33. The

td t
nyl on bias ar 3f) iﬁg q@?ﬁ?‘%m@égal% 6t Heonerated iys thedpiotiednl by -p?@%jﬂeﬁal
da

spring 34 anchenhedisnné ke viksee i saRRl 3 part. 6(b) of the pe
mechanism6 is not directly conﬁe fues%i-{]?gd. ?eyocéﬁ#tgﬁéﬁm Sﬁﬂﬁlﬂmaa&esdnronghﬁme

apply pedal 5 about a pivot pin 41 is biased in the anti- clockw se

di rection by i rm35, itself biased in the clockw se direction
by a heli cafﬂlsg‘?i%%% @éfgéf‘ﬁ@m%@e%(ﬂéwﬁgmwm@d tohheWa ] sHfeP 3t 1946
d

rel ease pedabnd, andrithvike i.s,not .myed. This is.11lustrate
in Fig. 7(a) mgr essi ng aﬁg‘ﬁg?&ggﬁg%’l’&eﬁfl% @5@@§2¥\%§mdémﬁhﬂmlkﬂ{arm 7,
fol l ows: 20° &8¢ aR gmer e ¢ redeasapedhibd hbwks R¥ai [ Lhe rel ease
pedal 4 wit h4 w@ gé# ve.arm .3]%? at rpt he pin %?%?ﬁgﬁ%'%amgﬁéﬁféﬁ%etma
link arm7; intd e HY-tloskwiss| dirgstignlabbut a pi‘ﬁmepih%(ﬁbﬁﬁﬁlmppﬁjstain%n,
and causi ng 3he i he .ot her end of the trolle 0

g | Thé hslod BRR 3RS 53 1 # t&meblasel& 1 the clockwise direction gy a helical

spring 34 anchored on the frame 30 '

bt

- 10
The apply part 6(b) of the pedal mechanism 6 is not directly connected to the cam
shaft 3. Rotation of the app}y pedal 5 about a pivot pin 41 is biased in the anti-
clockwise direction by a nylon bias arm 35, itself biased in the clockwis direétion b
a helical spring 36. | '
15

The free mode is caused by the user pressing the release pedal 4, and the apply pedal

5 is not moved. This is i]lustrated: in Fig. 7(a). Pressing the release pedal 4 causes
two movements as follows:

20 (a) rotation of the cam shaft 3 by abutment of the release pedai 4 with the drive arm
| 31 (at the pin 32), and : o

(b) movement of the link arm 7, in turn causing the apply pedal 5 to move to a home

| position, and causing the other mechanism 1 at the other end of the trolley to
25 enter the free mode.

The unidirectional mode is cauged by the user pressing both pedals 4 and 5

simultaneously. This action brings the two pedal mechanism parts 6(a) and 6(b) to

an mtermediate pqs1t1011 as shown in Fig. 7(b). The pressing actions cause



25:.enter the free node. The unidirectional - node is caused by the user

pressing both pedals 4 and 5 sinmultaneously. This action briqygs e
an internedi ate posi tfgnAgg %@gown

pedal mech 'Osdip 2@”5 6(a) and 6(b) to

in Fig. 7(3?\). 0 )ﬁr essing actions cause WD 02/42093 -9 10 1 @?/%ﬁﬂglg?S
PCT/ LEO1/ 00146 correspondi ng novenents in the pedals 4. and 5Po e her
mechanism 1 via the |inks 7 and 8. The braking node is showmn in Fig. 7(c).
In this case the apply pedal 5 is pressed.-95 This pulls the rod S to the

| eft as viewed in Fig. 7(c), in turn causing the release pedal 4 to rotate

as shown in Fy ine Lterconnection by way of the link arms 7 and 8
causes the fol ?rg\s/#c%g s’%éﬂé‘ﬁ?&eq@%i‘n ﬂ;‘f%ﬂ‘?d%ﬁ" Kandahaifihe ofhdr heBRGN lo‘fn'g .
nechani sns | liaks Gapdd.t e ends of the trolley. Press near apply pedal tgovvn

to enter the braking node (Fig. 7(c)). Near release pedal 4 goes up. Far

rel ease péedal 4 goes up. Far apply pedal 5 goes down. 15 The opposite is
4 for the free node (Fig. 7(a)):

the case upomnpnigssipg. the.rel ease pedal
20 Press nea?‘h_rget? %%}slgqﬁg s §1_Q§mw.l I§Nee). abpthis estatheSar@0e pelfl- 5 EabreaRR ly
pedal 5 goesThis.pulls the rod 8 to the left as viewed in Fig. 7(c) '
I ) !
4 to rotate as shown in Fig. 7(c).

In turn causing the release pedal

Interconnection by way of the link arms 7 and 8 causes the following sequence for

near (“N”) and far (“F”) pedals of mechanisms 1 at opposite ends of the trolley
10 | |

- Press near apply pedal 5 down to enter the braking mode (Fig. 7(0))

- ' Near release pedal 4 goes up,

- Far release pedal 4 goes up.

- Far apply pedal 5 goes down. |
15

The opposite is the case upon pressing the release pedal 4 for the free mode (Fig

7(a):

- Press near release pedal 4 down.,
20 - Near apply pedal 5 goes up.

- Far apply pedal 5 goes up.

- Far release pedal 4 goes déWn.

As shown in Figs. 1, 3(a), and 5 there is g spring-loaded ball .catch 60 which is
25 located for snap-fitting engagement with the apply pedal 5 in the unidirectional
mode. This adds to stability of all pedals because of their mterconnections. There is

no need for such a catch for the free or braking modes because the pedal positions are
very stable for these modes.



Far . rel'ease pedal 4 goes down. As shown in Figs. 1, 3(a), and 5 there is a
spring-l oaded ball catch 60 which is 25 |located for snap-fit4ign ‘
f$h%gRa2ﬁﬂ§ to

engagenent %to?/ E(Bg apply pedal 5 in the unidirectional nopde.
stability YO8 BEdal s because of their interconnections. TREFol/8014H0
dal :

need for such a catch for the free or braking nodes because the peda
‘positions are very stable for these nbdes. WD 02/42093 -10 1 5 APR 2005
PCT/ 1 E01/ 00146 It will be appreciated thatl@he invention provides for very
sinple and effective control. Only two pedals are required to provide the

t hree nodes pf ration.. mechanismis al so very conpact. Another
advant age i sﬁt ng?%let EP%reﬁlﬁt%eﬁtbarteﬁ’é‘nHl%HQQtprwﬁﬁt forctarg rsimpld Tanbaéf{‘é&ﬁeél
found't hat, feomas, TR r ' jrcraf rolley in. an out of a
gal l ey are consj derab ngétjdtggda}lp}fg?@ge(g{&n&ﬂgf& ITBggessefiopsuatiom The
exanpl e abd®echaniyms évalsBregumenpare. %@éﬁdvﬁﬁ&g@qpﬁﬁ\éﬁi?%x# ﬁiﬁféﬂe} %&@‘g&s{‘
pu '

his or her f d _because of the reduced pushi'ng an
there is a rcg)gll%%ﬁ%qj}'sk of 10 cunul ative strain on operators. There is al so

| ess risk of accidentally bunping of objects or people. The invention is
not limted_to the enbodi nents described but may be varied in construction

and detail . It hgs Apen foosd thdr forédsanet®ssary to move an aircraft trolley in.an out of a

galley are considerably reduced if the control methodology set out in the example

above is u'sedf Because the operator can achieve all control with his or her feet and
because of the redu;:ed pushing and pulling forces there is a reduced risk of

| 10 cumulative strain on operators. There is also less risk of accidentally bumping of
objects or people. o

The invention is not limited to the embodiments described but may be varied in
construction and detail.



1. Atrolley wheel nmechanism (1) conprising at |east one caster wheel (15),
a user actuator neans, braking neans for applying a brake (22) Eo t he
wheel s 5 according to user control of the actuator neans, and rle aARR 05
means (19) for retaining the wheel (15) in an in-line position in a
unidirectional node in response to user control of the actuator neans (4,
5) characterised in that, the actuator means_conprises an apply actuator
(5) and a rel ease actuator (4), 10 the braking neans conprises neans for
applying a brake (22) to the wheel (15) in response to a user input with
the apply actuator (5), and for releasing the brake (22) in response to a
user input Wldimst he rel ease actuator (4), and wherein the retaining neans
conprises neans for retaining the wheel in the wunidirectional node in
response to user inputs with both actuators (4, 5). 15 2. A troll ey wheel

mechani sm as cl ai i fm1l, wherejn the actuators are foot pedals (4,
5. 3. Atr gl I eyAmgng vﬁ{e%gn.esc%aggsnbﬁ | FRERPTHNE PRiGest enecaster wheele(1s) the

retaining 20 neass aougmbi &&%nﬁ?ﬁf%é—%)eaﬁ?rforeﬁp‘f%%g% %%%Sﬂgﬁfg cti onal

nodel in response toQ simultaneous depression S wheels A
trol | ey Wwheel nedfekdismtadiser eonsel ofithangtyareaneimyast aétmmﬂ@%e%w(fg?g I
retaini ng neans @m{'ﬁﬂ% %hreﬁ]gfﬂi ng | chmf(-:lg)' on a wheel support "( ()) or
a 25 nechani sm frane er, Y eflaf hilhigF RORIteno @ gppdiredtrpaireante fror
engagement in a respemsei toGsOOSIHHEIbE i ' e wheel.to an
in-line position in the unidirecti %ngﬂéﬂhggAg&C%%ﬁgte?e&%'i%éi’I ey
wheel nechanismas clained in claim4, wherein the retaining lock 1is

nmounted for engageneai 5’1%1%? rotat abl e support (18) for the wheel and
the brake (22). 5 6. .tt ro @%C‘&HBSFeSnaé’cMY %ﬁﬁé"é’%&a@%@l r¢lpasel agiaidy, (4),
wher ei A0t he br akthe(i#2king means comprises means for applying a brake (22) to the wheel

(15) in response to a user mput with the apply actuator (5), and for releasing

the brake (22) in response to a user input with the release actuator (4), and
wherein the retaining means comprises means for retaining the wheel in the
unidirectional mode in response to user inputs with both actuators 4, 5)

15

2. A trolley wheel mechanism as claimed in claim 1, wherein the actuators are
foot pedals (4, 5).

3. A trolley wheel mechanism as claimed in claims 1 or 2, wherein the retaining
t=
20 means comprises means (19) for entering the unidirectional model in response

to simultaneous depression of both pedals (4, 5).

4. A trolley wheel mechanism as claimed in any preceding claim, wherein the
retaining means comprises a retaining lock (19) on a wheel support (18) or a
25 mechanism frame member, the retaining lock (19) comprising means for

éngagement in a retaining position upon swivelling of the wheel to an in-line

position in the unidirectional mode.



conprises neans for novenent between three operative positions as follows:
a free position at which it is not applied to the wheel and it 1§ PE 200
engaged with the retaining lock; 10 a unidirectional position at I Ch Q5
is not applied to the wheel but is in engagenent with the retaining |ock
(19) for the unidirectional node; and 15 a braking position at which it is
applied to the wheel (15). 7. Atrolley wheebt nechanismas clainmed in any

of clainms 4 to 6, wherein the retaining_ keck (19) is resilient for
snap-fitting engagenment upon swi velling otJ t he wheel (15) to an in-line
position when the nechanism (1) is in the 20 unidirectional node. 8. A
troll ey whedl. nechanillemeSed raédmeish 2@ iREE S L@ dkiergLn th
e £ i e apubefog

mechani sm conpri ses at | east two caster wheels use
opposed si des of HMYBeEipr pgagemptthesiveaya wtetiblarghart (38) 8 td #ha@ Gy n

any preceding cl g, {n the braking neans and the retaining neans
conpri se an el enent fag%)?ﬁg}m ch is novable between free, unidirectional,

and braking positions in response to the actuator nmeans. 30 1 5 APR 2005
-13 0 10 A6trol I e\é?q eel _nechanismas clained in claim9, wherein the
el enent 020) supp&ialsyavheeakmechmysmeardclatmedimidaim Fpsiteie the btke(22)

I 'ower most | ocati @fnffrised Heath BBA vement between three operative positions as follows:

a free position at which it is not applied to the wheel and it is not
engaged with the retaining lock; '

10
a unidirectional position at which it is not applied to the wheel but is

m engagement with the retaining lock (19) for the unidirectional mode;

and
15 a braking position at which it is applied to the wheel (15).

7. A trolley wheel mechanism as claimed in any of claims 4 to 6, wherein the
retaining lock (19) is resilient for snap-fitting engagement upon swivelling of
the wheel (15) to an in-line position when the mechanism (1) is in the

20 unidirectional mode.

8. A trolley wheel mechanism as claimed in any preceding claim, wherein the
mechanism comprises at least two caster wheels (15) for use on laterally
opposed sides of a trolley.

25

9. A trolley wheel mechanism as claimed in any preceding claim, wherein the
braking means and the retaining means comprise an element (20) which is
movable between free, unidirectional, and braking positions in response to the
actuator means.

30



5 11. Atrolley wheel nmechanismas clained in any of clainms 4 to 10,

wherein the elenent (20) engages with the retaining | ock (9) it
unidirectional position. 12. A trolley wheel nechanismas clai frirjsél A?Raa@ﬂ%f

clainms 9 to 11, wherein the actuator neans conprises a camshaft (3)
nmounted to nove the elenent (20) 10 in response to user inputs. 13. A
troll ey wheel mechanismas clainmed in any preceding claim wherein the

mechani sm further conprises an apply linkijgeans (8) and a release link
means (7) interconnecting the release and apply actuators (4, 5) of the 15
mechani sm ( )O’ and for connection with another nechanism 14. A trolley

wheel mechari’sm d% TSy el imethainmm 3s cldheeein By | [k 4 nezelﬁé%,gt @O)

(5) to nove

conprises neans f [ t a actuator (&
R DB B e () L T

position in respon
causing 20 the rehedsmeactuator (4) to nove to a home position in response
to a user input wth the apply actuator. 15. A trolley conprising a
trolley body and at | east one wheel nmechanismas clained in any preceding

claim 1
» 11. A trolley wheel mechanism as claimed n any of claims 4 to 10 wherein the

element (20) engages with the retaining lock (9) at its unidirectional position

12. A trolley wheel mechanism as claimed in any of claims 9 to 11, wherein the

actuator means comprises a cam shaft (3) mounted to move the element (20)
10 In response to user inputs.

13. A trolley wheel mechanism as claimed in any preceding claim, wherein the
mechanism further comprises an apply link means (8) and a release link
means (7) interconnecting the release and apply actuators 4, 5) of the

15 mechanism (1), and for connection with another mechanism

14. A wolley wheel mechanism as claimed in claim 13, wherein said link means

(7, 8) comprises means for causing the apply actuator (5) to move to a home

position in response to a user input with the release actuator, and for causing

20 the release actuator (4) to move to a home position in response-to a user input

with the apply actuator.

15. A tolley comprising a trolley body and at least one wheel mechanism as
claimed in any preceding claim.
25



