Al RERAFTs WHEEL LI FTI NG DEVI CE The present invention relates to a device for
Iiftingavx/ngﬁ Iy of an aircraft, particularly but not aoYRLY 2
tw n nosewhe 2 y, for_aircraft. ground handl i ng pur poses. e present
i nvention particul arI y ai ns te.: provi de: a ‘deVice for Id
assenbly of an aircraft, which is suitable for use i BOST &

not excl usively. Docurment DE- A- 3327629 di sgl 0ses a deyice REPLAGED: i ng
wheel assenbly of an aircraft according to the preanb ot~craim 1. The
present invention provides g iwieey (1L1RerNG VoEete@ssenbly of an

aircraft, particularly but not exclusrively a tw n nosewheel assenbly, for
aircraft - o

The present invention relates to a device for lifting a
wheel assembly of an aircraft, particularly but not
exclusively a twin nosewheel assembly, for aircraft
ground handling purposes..

The present invention particularly aims to provide a
device for lifting the nqéewheel ‘assembly of an aircraft,
which is suitable for use in confined areas, but not
exclusively.

In a first aspect, the present invention provides a
device for 1lifting a wheel assembly of an aircraft,
particularly but not exclusively a twin nosewheel
assembly, for aircraft ground handling purposes, the
device comprising first and second wheel support means
which are rotatable relative to each other between a
first configuration in which a first portion of the
circumference of the aircraft wheel can be located
against the first support means and a second
- configuration in which the second support means is
brought against a second portion of the circumference of
the wheel, opposite the first portion, to cradle the
wheel, said first and second wheel support means being
raisable and lowerable in the second conf-igurat:ion;

Although the device may be embodied as a self-propelled
towing dolly or the like, it is envisaged that the device
will constitute part of an aircraft ground handling
machine. In a preferred embodiment, therefore, the
device also comprises means connectible to a bearing
structure or chassis of an aircraft ground handling
machine to enable the raising and lowering of the wheel
support means and wheel cradled thereby.
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ground handl i ng purposes, the device conprising first and second wheel
support neans which are rotatable relative to each other between a first
confi gurwoi%3@994% which a first poption of the circunfere®c¥/GHI?I®ILYaI rcraft
wheel can be |ocated agai nst the fVHISt SBEBIPRAS BEERIS and a second
configuration in which the secondf suppgy Lh@aps IS br ought agai nst a second
portion of tHe.circunference of it} . L.td the first portion, to
cradl e the wheel, said-fiirst and secoAd wheel support means being raisable
and | owerable in the second confjguration. Although the device may be
enbodi ed adladsSFCPDRIPI]KL ¢ ofhfg PFSSSPtorinvenigre Previdesnansaged t hat
the devi ceatirblaongtolind ChDfdl iy ndbine, ahdcida@URdeBaadyi gg1ipchine. In

a preferred_enbodi nent tﬂerefore, éhe. devi ce , .
or a tractor, having & device according to the first

aspect. -

The wheel support means may be constituted by  wheel- -
engaging surfaces and may comprise a fixed support means
which defines the first support surface and movable
support means which defines the second support surface
and is rotatable relative to the fixed support means. The -
wheel support means may, however, each comprise
laterally-disposed and vertically spaced-apart pins which
define notional wheel-engaging surfaces but which have
the advantages that they have utility irrespective of the
diameter of the wheel. ‘The support means may be-
rotatable relative to each other about an axis which is
substantially vertical in the normal condition of use, so
that the support means close around the wheel laterally -
in the manner of a jaw. '

In a preferred embodiment, the movable wheel support
means rotate relative to the fixed wheel support means
about a transverse axis which is substantially horizontal
in the normal condition of use, the movable support means
being disposed on the same side of the wheel as the fixed -
support means (that is, adjacent the first portion of the
circumference of the wheel) in the first configuration-
and  being swung over the wheel into the second’
configuration so that, in the second configuration, the
movable support means are disposed on the opposite side
of the wheel from the fixed support means. Where the
wheel support means comprise wheel-engaging surfaces,
they are preferably curved surfaces which are concentric -
or substantially concentric about the said transverse
axis, although the wheel support means may as indicated
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al s6 conprises neans connectable to a bearing structure or chassis of an

aircraft growygefysyegt i ng machine to enable the raising and | ower/cEy70i13phe
support neans and wheel cradl ed thereby. The present invention

al so provides an aircraft ground handling machi ne,

wheel

or

a tractor,

havi ng a device according to claim1l.- The wheel

may be constituted by wheel - engagi ng-surflices and may conprise a fixed

support neans which defines the first support surface and nopvabl e support

nmeans whi ch defabeteet hemprisadpdngpor tthairpire may be carried by side

plates for location and rotation purposes relative to the
wheel and may be themselves rotatable or may carry
rotatable sleeves.

In the preferred embodiment for the'lifting of a twin
nosewheel assembly, the first support surface of the
fixed wheel support meaﬁs,corresponds substantially in
width to the overall width of the twin nosewheel and is
engageable by the two wheels thereof, and the movable
wheel support means comprise two members which are
rotatable in unison over respective wheels of the twin
nosewheel assembly, on either side of the central
nosewheel strut, commonly known as an oleo leg, and each
of which defines a respective second support surface
portion engageable with the respective wheel in the
second configuration.

Preferably, on the first support surface, there are two
pressure switches operable by the two wheels of the twin
nosewheel to enable the rotation of the movable wheel
support means, the pressure switches being in positions
such that they can both be operated to enable the
rotation of the movable support means only when the twin
nosewheel is correctly located against the first support
surface. This prevents the movable:wheel support means
from operating in a misaligned condition of the nosewheel

-and hence from fouling the.nosewheel.

The present invention will now be more particularly
described, purely by_way of example, with reference to
the accompanying drawings, in which:

Figure 1 is a partially exploded plan view of a device
for lifting a wheel of an aircraft, according to one

such as a tow ng dolly
support means



and is rotatable relative to the fixed support neans. The wheel support .. .
means may, ~however, each conprise laterally-disposed and vertically

spaced- ap17/38%47s whi ch define notional wheel - engagi ng SURCT/GBYIOBLE® whi ch
have the advantages that they have utility irrespective of the dianeter of
t he wheel . The support nmeans nmay be rotatable relative to each other
about an axis which is substantially vertical in the normal condition of
use, so that the support neans cl ose & ound the wheel |laterally in the

manner a a_pre erred e odlnent t he- novabl e wheel support neans
rotate relﬁ?ﬁvglFﬁnF 8&f %@dgﬁﬁ? n% dPYEAE s about a transverse axis
which is substantially hori zontal in the normal condition of use, the
movabl e SURRONLT™A0E a side view of the device of Figure 1;

Flgure 3 is a plan view of the device in an initial
_operatlng condltlon,

Figures 4 and 5 are a plan view and a side view,
respectively, of the device in a subsequent operating
condition; ' ' '

Figures 6 and 7 are a plan view and a side view,
respectively, of the device in a further operating
condition; o

Figure 8 is a side view of the devxce in’ yet another
operating condition; '

Figure 9 is a side view, corresponding to Flgure 8, of a
variant of the device and

Figure 10 is a plan view, corresponding to Figure 1, of
another variant.

With reference now to the drawings, a device for lifting
a twin nosewheel of an aircraft comprises a structure,
generally indicated 1, which is mounted on chassis
members 11 of an aircraft ground handling vehicle (not
shown in its entirety) for rotation about a transverse
axis X-X which is substantially horizontal in the normal
condition of use of the device and which is defined by
two main supporting'trunnibns 2 located within bearing
housings 10 on the chassis members 11. A shaft 21
“extends coaxiéllY':between the two trunnions -and two
sleeves or collars 6 are fixed to the shaft 21 adjacent



being dissposed on the same side of the wheel as the fixed support neans

(that is, adwﬁggbhe first portion of the circunference of pEHcHFEALI | N

the first con I'gurati on and bei ng swng over the wheel into the second
configuration so that, in the second -configuration, the novable support
means are di sposed on. t'he'opposite side of the wheel fromthe fixed support
nmeans. Where t he wheel support, means conpri se wheel - engagi ng surfaces,
they are preferably curved surfaces which are concentric or substantlally
concentric aboutstb@pm@nﬁetenﬂ&verse axi s, although the wheel support neans

nay as indicated

One end of a respective side member 7 is fixed to the
outer end of each collar 6 and one end of a respective
support arm 8 is fixed to the inner end of each collar 6.
The side members 7 and the support arms 8 project in the
same direction away from the axis X-X and, being fast
with the collars 6 whidh are themselves fixed to the
shaft 21, are rotatable together about that axis.

At their free ends, that is, the ends opposite the

- collars 6, each side member 7 and the two support arms 8
.carry respective wheel supports 13, 8. The two support
arms 8 together carry a £fixed wheel support 9 which
extends transversely over a substantial part of the
distance between the two side members 7. The side
members 7 carry respective movable wheel supports 13
which are attached to support plates 3 which are
rotatable, by means of trunnions 5, in respective bearing
housings 4 aligned on a common transverse axis Y-Y
adjacent the free ends of the side members 7. This
latter axis Y-Y is parallel to the axis X-X. The fixed
wheel support 9 and the rotatable wheel supports 13
define respective curved support surfaces which are
concentric with the axis of rotation Y-Y of the rotatable
supports 13.

In use of the device, the device is first aligned with a
twin nosewheel unit 12 of an aircraft, as shown in Figure
3, by the manoeuvring of the aircraft ground handling
vehicle and the device 1is then moved towards the
nosewheel unit 12 until the two wheels 12A thereof are
located in the bifurcated structure formed by the two
side members 7 and rest firmly against the curved surface
of the fixed wheel support 9, as shown in Figures 4 and



WO 97/ 39947 PCT/ GB97/ 01139 3 above
conprise pins; the pins may be carried by side plates for |ocation and =
rotati onMRAHWAIMEs rel ative to the wheel and may be thenseP@EEBYIMIII%D| € or
may carry rotatable sleeves. In the preferred enbodinent for the lifting of

a twin nosewheel assenbly, the first sup cm[s SHEF_f'!aﬂS CEEE e fixed wheel
support neans corresponds substantially he~ovyeral | w dth of
the twin nosewheel and is engageabl e By h" *M“ ‘ s_thdreof, and the -

ni son oves <1 edBo i SHIEH WGt 1) Setmaﬂég”ﬁme?e FIEE R et
si de of thareedﬂsﬁosed in a position in which they overlie the
fixed wheel support 9, radially outwardly thereof with
slight clearanée,'to permit the support 9 to be placed
firmly against the wheels 12A. |

When the nosewheel unit 12 is properly positioned against
the fixed wheel support 9, the two wheels 12A operate
respective pressure sensitive switches or pads 16 on the
surface of the fixed wheel support 9 to enable the
rotation of the rotatable wheel supports 13, without
their interfering with the tyres of the wheels 12A. As
shown in broken outline in Fzgure 4 and in Figures 6 and
7, the wheel supports 13 rotate through an obtuse angle,
preferably of about 180°, relative to the fixed wheel

' support 9, swinging over the wheels 12A on either side of
the central strut of ‘the nosewheel unit 12. The
rotatable wheel supports 13 thus move from the
configuration of Figures 3, 4 and 5, in which the fixed -
and rotatablé'wheei'supports 9, 13 are disposed on the :
same side of the nosewheel unit 12, to the configuration
of Figure 6 and 7 where the supports %, 13 are disposed
on opposite sides of the wheels, with the curved surfaces
of the rotatable supports 13 in engagement with portions
of the circumferences of the wheels 12A opposite the
portions of the circumferences located against the fixed
support 9. In this configuration, the wheels 12A are
‘cradled by the supports 13, 9.

Once the configuration of 'Figures 6 and 7 has been
reached, the device is raised relative to the aircraft
handling machine, as shown in Figure 8, to lift the
nosewheel unit 12 clear of the ground so that the
aircraft, for example a heliéopter, can be manoeuvred by
" the ground handling vehicle. With the nosewheel unit 12
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nosewheel - strut, connDnIy known as an ol eo | eg, and each of which defines a
respective s port surface portion engageable with the g

wheel in thegggcoﬁgugonflguratlon Preferably, on the first support CHERihn 148
surface, there are two pressure switches operable by the two wheels of the
tw n nosewheel to enable the rotation of the novabl e wheel support neans,
the pressure switches being in positions sgch that they can both be
operated to enable the rotation of the novabl e support means only when the
tw n nosewheel iin cohéeatdisddcposd tdgh nSkoinge cﬁfrsﬁhéuppaghtsucfaoﬂme This

prevents the novabl e suppor ans _from qperati a.msa ed
Pondi 11 on of { nEIRGEaERCERaEH P a e SR PRRd BAPARGPE R lan dRciedstE
the friction between the drive wheels of the vehicle and
the ground and helping to prevent slippage of those
wheels on the ground.

The rotatable wheel supports 13 are rotated by rotary
actuators 14, for example of the rack-and—pinion type in
which the rack is constituted by the rod of the actuator
and the pinion is connected to or formed on the trunnion
5 of the support plate 3. The raising and lowering of
the device relative to the ground handling vehicle may be
effected by actuators acting, for example, between the
chassis members 11 and the shaft 21 but, in an
altefnative arrangement shown in Figure 9, this raising
and lowering may be effegted by an actuator 15 attached
at A to one of the side members 7 and attached at B to an
extension (not shown) of one of the chassis members 11.
In order to prevent the device from being raised until
the rotatable wheel supports 13 are safely' in‘ the
configuration of Figures 6 and 7, a microswitch (not
shown) or the like, which, when open, disables the
actuators for raising the device, may be provided in a
position where it can be closed by the supports 13 to
enable those actuators only when the supports 13 are in
the proper position.

The inner supports 8 may be variable in length by means
of hydraulic cylinders so that the fixed wheel support-9
can be moved in a horizontal plane (in the normal
condition of use) to compensate for any variation in the
diameters of different aircraft nosewheels.
Alternatively or in addition, the fixed wheel support 9
may be slidable on the inner supports 8, for example by
means of an hydraulic actuator, so that the support 9 can



The present invention will now be nore particularly described, purely by
way of exanple, with reference to the acconpanyi ng draw ngs, in which:
Figure 1wios97s9parti al |y expl oded plan view of a devi ce facgigriosmea wheel
of an aircraft, according to one WO 97/ 39947

PCT/ GB97/ 01139 4 enbodi nent of the present invention; Figure 2 is a side
view of the device of Figure 1; Figure 3 is a plan VIeM/Of t he device |n an
initial operatlng condi tion;

F

be moved towards "t_'.hé wheels 12A if necessary to
compensate for the gap which may open at the top of the
fixed support 9, as shown in Figure 8, and thus to
prevent the wheel from drdpping_ slightly when the device
is raised. Alternatively or add'itionally,' the supports
13 may be movable relative to plates 3, or the bearing
housings 4 may be longitudinally adjustable in the side
members 7. in order to maintain the axis Y-Y
substantially in common with the axis of the wheels.

In order to provide for greater flexibility of use with
aircraft wheels of different diameters, particularly with
the ability to vary the spacing between the wheel
supports referred to in the preceding paragraph, the
curved support surfaces 9, 13 may be replaced with
laterally-extending pins or dowels 22, 23, as shown in
Figure 10. The pins méy be rotatably mounted or may
carry rotatable sleeves to prevent any undue chafing
' against the tyre surface in use.



Figures 4 and 5 are a plan view and a side view, respectively, of the

device in a

condi tion;
condi tion;

of the devi E;g;:lglm,mmmmﬂimmm aﬁoi"rg‘?"gogglr §§8ﬁ6$

t operating condition; Figures 6 and 7 ar

anot her variant. Wtht¢ref eence mow.t.0 the draw ngs, %ﬁP&gQ p.for [ifti
twi n nosewheel of an aircraft conprises gLaXMsIcture,

1. A device for lifting a wheel assembly of an
aircraft, particularly but  not exclusively a ctwin
nosewheel assembly, the device comprising first and
second wheel support means whic_h are rotatable relative
to each other between a first configuration in which a
first portion of the circumference of the aircraft wheel
can be located against the first support means and a
second configuration in which the second support means is
brought against a second portion of the circumference of
the wheel, said first and second' wheel support means
being raisable and lowerable in the second configuration.

2. A device according to c_laim 1, in which the
second - portion of the circumference of the wheel is
opposite to the first portion _of the circumference of the
aircraft wheel and which, in use, cradles the wheel.

3. A device according to claim 1 or claim 2
further comprising means connectible to a bearing
structure or chassis of an aircraft ‘ground handling
machine to enable the raising or lowering of the wheel
support means and wheel cradled thereby. |

4. A device accoxrding to claim 1 or claim 2, in
which the device is embodied as a self-propelled towing
dolly, a ground handling machine, or the like.

' 5. An aircraft ground handling machine comprising
a device according to claim 1 or claim 2.

6. A device according to any preceding claim, in
which the wheel support means are constituted by wheel-
engaging surfaces and comp_rise a fixed support means
which defines the €£irst support surface and movable
support means which defines the second support surface
and is rotatable relative to the fixed support means.

7. A device according to any one claims 1 to 5,
in which the wheel support means each comprise laterally-
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and a side view,_respectively, of the device in a further operating

Figure 8 is a side viewof the device in yet another _gperating
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generally indicated 1, which is nounted on chassis nenbers 11 of an
aircraft ground handllng vehicle (not shown in its entirety) for rotation’
about a WOBTSIM7se axis X-X which is substantially horizedmésymiisse nor mal
condition of use of the device and which is defined by two main supporting

trunni ons 2 Iﬂmaﬂllmnnum Mrl ng housi is menmbers 11.
A shaft 21 ex et ween the s and{two sl eeves or
collars 6 are fixed'to" the s aft 21 a a

PCT/ GB97/ 01139 5
disposed and'vertlcally spaced—apart pins or dowels which

define noticnal wheel-engaging surfaces.

8. A device according to any preceding claim, in
which the support means are rotatable relative to each
other about an axis which is substantiélly vertical in
the normal condition of use so that, in use, the support
means close around the wheel laterally in the manner of
a jaw. "

9. A device according to claim 6, in which the
movable wheel support means rotate relative to the fixed
wheel support means about a transverse axis which is
substantially horizontal in the normal:cbndition of use.

'10. A device according to claim 7, in which the
wheel support means comprise wheel-engaging surfaces
having curved surfaces which are concentric or
substantially concentric about said tfansverse axis.

11. A dev1ce according to claim 10, in which the
wheel support means comprise pins.

12. A device according to claim 11, in which the
pins are carried by side plates for location and rotation
purposes relative to the wheel and are themselves
rotatable. : ' ' ' '

13. A device accordlng to claim 11, in which the
pins carry rotatable sleeves. ' -

14. A device according to any preceding claim, in
which the first support surface of the fixed wheel
support means corresponds substantially in width to the
overall width of the twin nosewheel and is engagable by
the two wheels thereof, and in which the movable wheel
support means comprise two members which are rotatable in
unison over respective wheels of the twin nosewheel
assembly, on either side of the central nosewheel strut,
each of which defines a respective secondISUpport surface
portion engagable with the respectlve wheel in the second
configuration. '

IS
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its opposite ends. One end of a respe'ct'i'\?*e"side menber 7 is fixed to the

outer end of |lar 6 and one—end of, a respective suppor 1
fixed to thew?%ﬁ}g?&gmﬁch col lﬁ 6. The side nenbers a%%ﬂtbﬁbﬁguggport

arns 8 project inth ﬂ“ B away fro bei ng fast
with the collars 6} \Aamm“ es fixed tﬁ-llsf&HEilﬁaHAS BEEN qre

rotatabl e together aut ¢t hlat "axis. At theyr firee emgp,Agepat isf the ends
opposite the col | ars..6, each'si de menber an rms 8 carry

respective wheel suggortg Jd% File T&&ém&gp@eranﬁrr %eBOthQﬁIﬂQﬁs Carey a

fixed wheel support 9 &G xt ds transversel ov ukll)stantlal part of
t he di stance béthwe ‘-'tc[w? ey Suppor ere are two

pressure .sw.ltches operable by the two wheels. of the twin
nosewheel to enable the. rotation of the movable wheel

support means, the pressure switch is being in position
such that they are operable to enable the rotation of the
moveable support means only when the twin nosewheel is
correctly located against the first support surface.
-16. A device according to any preceding claim, in
which the two wheels thereof are located in a bifurcated
structure formed by two side members of the device.

17. A device according to claim 8 in which the
rotatable wheel support: means are rotated by rotary
actuators.

18. A device according to claim 17, in which the
rotary actuators are of the rack-and-pinion type.

19. A device according to any preceding claim, the
raising and lowering of the device relative to the ground
handling vehicle is effected by actuators bef:ween the
chassis members and the shaft. .

20. A device according to any omne of claims 1 to
18, in which the device is raised and lowered by means of
at least one actuator, each actuator being attached to
one side member and to an extension of one of the chassis
members . |

21. A device according to claim 20, in which the-
actuators comprise fluid-operated cylinders.

22. A device according to any one of claims 17 to
21, in which a microswitch disables the actuators for
raising the device and enables those actuators to operate
only when the supports are in the correct position.

23. A device according to any preceding claim, in
which the device further comprises inner supports which
are variable in length and moveable in a horizontal plane
which, in use, compensate for any variation in the
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menbers 7 carry respective novabl e wheel supports 13 which are attached.to
support plates. 3 mhich are rot e, by neans of trunnions 5, in
respectlvwoimmw4 3kﬁg§’zzg%?b2ed on a common transvehCRGBATI03139- Y

adj acent the free ends | menbers 7. This latter axis Y-Y is
parallel to the: a d wheel supper+—>=2 §l rot at abl e whee
supports 13 def i n nve scurved supp)WHISsGHE&Icﬁg \L/brﬁfuh are concentric

with the axis ‘of rdtatlon Y-Y.of the ﬂ@ta abIeIﬁﬁhﬁﬁEBs 13.}1 I'n use of the

device, the_device is firs aI| ned Wit W nosewheel unit 12 of an
aircraft, a§1§ﬁ%ﬁﬂr$ﬁ°$ﬂﬁh$% ya%FEFﬁgﬁd%Q§$WhﬁF¥ﬁ the aircraft ground

handl i ng vehi cl ea4nd AheedﬂiéCacbarHElﬂQ oV ed alignwar3ds ievhich the -
inner supports comprise hydraulic cylinders.

25. A device according to claim 23, in which the
fixed wheel support is slidable on the inner supports so
that, in use, the support can be moved towards the wheels
to compensate for any gap which may arise at the top of
the fixed support

26. A device according to any one of claims 23 to
25, in which the supports are movable relative to plates
which are rotatable in respect of bearing housing aligned
on a common trarsverse axis.adjacent the ends of the side

" ‘members. ' : '
27. A device according to any one of claims 23 to
' 25, in which the bearing housings are longitudinally
adjustable in the side members.

\\
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nosewheel. unit 12 until the two wheels 12A thereof are located in the

bi furcated sir formed by the two side nenbers 7 and re

agai nst the %ﬁﬁ@@&hgurface of the fixed wheel support 9, as g%g%%&ﬁ%¥”
Figures 4 and 6 5 In this condition, the rotatable wheel supports 13
are disposed in a position in which they overlie the fixed wheel support 9,
radially outwardly thereof with slight- ckedrance, to pernit the support 9
to be placed firmy against the wheels fi "OWhen t he nosewheel unit 12 is
properly positioned agai nst

Fig 2

SUBSTITUTE SHEET (RULE 26)



the fixed wheel support 9, the two wheels 12A operate respective pressure
sensitive switches or pads 16 on the surface of the fixed mheehgé pport "9
t o enabl wadvs9sdst ati on of the rotatabl e wheel supports : their
interfering with the tyres of the wheels 12A. As shown in broken outline
in Figure 5 the wheel supports 13 rot hrough an obtuse angl e,
preferably of about 180[err], relativ 2? the fixed wheel support 9, .
SW ngi ng over the wheels 12A on either Kide of the central strut of the
nosewheel unit 12. The rot at abl e wheel supports 13 thus nove fromthe
configuration of Figures 3, 4 and 5, in which the fixed and rotatabl e wheel
supports 9, 13 are disposed on the sane side of the nosewheel unit 12, to
-t he configuration

i SUBSTITUTE SHEET (RULE 26)



of Figure 6 and 7 where the supports 9, 13 are di sposed on opposite sides
of the wheel g d4abdist he curved surfaces of the rotatabl e suppericBoieiiion
engagenment wth portions of the circunferences of the wheels 12A opposite
the portions of the circunferences |ocated against the fixed support 9. In
this configuration, the wheels 12A are cradled by the supports 13, 9. Once

the configuration of Figures 6 and 7 'has beenp reached, the device is raised -

relative to the aircraft handling machine, shown in Figure 8, to lift

t he nosewheel unit 12 clear of the ground hat the aircraft, for exanple
a helicopter, can be manoeuvred by the ground handling vehicle. Wth the
nosewheel unit 12

1 2 1B 3 n Y
1]
el \ \gshy
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WD 97/ 39947 PCT/ G897/ 01139 7 in the

rai sed position, sonme of the weight of the aircraft bears on the ground- --
handl i ng VERPEP947 i ncreasing the friction between the dri VEVGREMINof t he
vehi cl e and the ground and hel ping to prevent slippage of those wheels on
the ground. The rotatable wheel supports 13 are rotated by rotary actuators
14, for exanple of the rack-and-pinion type in which the rack is )
constituted by the rod of the actuator ang,the pinion is connected to or
formed on the trunnion 5 of the support e 3. The raising and | owering

of

SUBSTITUTE SHEET (RULE 26)
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t he-devi.ce relative to the ground handling vehicle may be effected by
actuators acy]j r exanple, between the chassis nenbers 1 haf t
21 but, in aﬁkﬁﬁpg%ﬁatfve arrangenment shown in Figure 9, thi%cﬁgﬁg%ﬁgnznd

| owering may be effected by an actuator 15 attached at A to one of the side
menbers 7 and attached at B to an extension (not shown) of one of the
chassis nenbers 11. In order to prevent the gevice from being raised until

t he rotatable wheel supports 13 are safel Lifg the configuration of Figures
6 and 7, a mcroswitch (not shown) or thes?fk& which, when open, disables
the actuators for raising the device, may We provided in a position where
it can be closed by the supports 13 to enable those actuators only when the
supports 13 are in

11
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t he proper position. The inner supports 8 nmay be variable in length by .
means of hydraulic cylinders so that the fixed wheel su&gﬁ.;(%mgmﬁgp be noved
in a horwoonsetd?pl ane (in the normal condition of use) conpenSate for
any variation in the dianeters of di fferent aircraft

nosewheels. Alternatively or in addition, the fixed wheel support 9 may be
slidable on the inner supports 8, .for exanple by neans of an hydraulic
actuator, so that the support 9 can - 97/ 39947

PCT/ GB97/ 01139 be noved towards the s 12A if necessary to

Fig 10
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conpensate for the gap which may open at the top of the fixed support 9, as
shown in Firgure 8, and thus to prevent the wheel fromdropping slightly .

when the dey%ggiLs_La+sed~*¢¢Ternat|ver or additionally, the supports 13
may .be novable relativ ates 3, or the bearing hausings 4 nay bé
-1'ongi t udi nal ‘mn S\‘E ‘3 the side nenbers 7, in order to ~maintain
the axis ‘“ in cormbn witgh the axis of the wheels. In
order to prov1r de® f or greater flexibility of use w tleS“SI—FEE?fHAS’VBEﬁl b of
different diameters, particularly with sfgr@Bility to va Vlﬁﬁﬁ spacing
bet ween t he wheel supports referred to Th the precedLng_EakagLaph——{he
curved support surfaces 9, 13 may be replaced with | aterally-extendi ng pins
or dowels 22, 23, asjishown #s8vice for lifting a wheel assembly (12) of

an aircraft and including first (9) and second (13)
 whee1—engaging support means which are conmectable to a
'bearing structure (11} of an amrcraFt ground handli g.

machine and in use are rotatable relative to each other

between  open aﬁd whael-cradling configurations,

' characterised in that the device includes means {15)
connedted to the bearing structure te enabie ﬁhe raising
or lowering of the support means relative to the grouﬁd
when in the wheel-cradling cqnfigurationf

2. A device according to claim 1 in which the
support means (9,13) are pivotably attached to the
bearing structure (11) about a transverse horizontally-
Adisposed axis (X-X).

3. A device according to claim 1 or ¢laim 2, in
which the second wheel support means (13} are rotatably
attached co'fhe first support means about a transverse
horizontally-disposed axis (Y-Y). |

4. . A device according ﬁo any preceding claim, in

- which the wheel-engaging support means (9, 13) comprise

'wheel_éupport;suxfaces. |

5. A dévice according to any p;eceedihg claim, in N
which the wheel-engineexing support. means comprise
laterally—disposéd and'vertiéally space&-apart_pins (22{

23) which optionally carry rotatable sleeves.

B
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Fi gure, rotatably nounted or may carry rotatable

sl eeves ue chafing against the tyre surface in use. -
CLAI M5 1. lmma ifting a wheel asseniyer-cid—et—an—arreraft and
i ncl udi n econd (13) wheel - enda Bd‘b“rst BRENs whi ch

are connectable to a bear| ng structure (1%} of fan ai REPlaﬂfCiEDgroun handl i ng
machine and in use are rotatable relative to each of R&r EEN open
and  wheel -cradlingg. confisaviabi QRSorday ass esisnd 4 rag Qﬁatpetxia%n@e\bhce
i ncl udes neans (15)°
claim 3, in which the wheel support surfaces are curved

about an axis which substantially corresponds with tae
_axis of the second wheel support'means_(Y—Y).
7. A device according to any preceding claim,.in _
which the second wheel support means comprisé two
lateially spaced-apart suéports (13; 23) carried on a
common axis of rotation (Y-¥) for rotational movement in
géi ~unison between said open and wheel c:adling
configurations. | o
8. A device according to claim 7, in which the
first wheel support means (9; 22) axre Attached to inner
suppdrt arﬁs (8) which extend forwa:dly frem a pivotable
shaft (21) carried by the bearing.structure (11) and the
sécond wheel support means (13; 23) are atcached to outer'
suppbrt arms (7) which also extend forwardly from the
pivotable shaft {21), the outer support arms (7) defining
a blfurcated twin~-wheel recezvzng space and the flrst
Whﬂel support nmeans (9; 22)iextending transversuly over |
a substantial part of the dlstance between the outer
support érms .(7) , whereby in use the first wheel suppoxt
means supports both wheels of a twin wheel unit (12) and
each support:of.the second wheel support heans supports
a respective one of said twin wheels. |
9. A device according to claim 8, in which said

second wheel support means {(13; 23) overlie fadially said

This Sheet Has Been Reﬂlaced
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Date: 05 JUN 1998 _ AMENDED SHEET




-

R e

¢onnectabl e to the bearing structure to enable the raising or |owering of
the support means—tetative to tie ground when in t he wheel -cradling

configuration. ordlng to claim 1 in which the support -
means (9, 13) ar umu i“!i SLE |hab| e to the bearing—structure (11) about a
transverse hori sed axis (X-X). 3. A devi ce according to

~claiml or claim?2, in which the second wheel .support neans (13) are

rotatably attached to the first support mgans about a transverse
hori zontal | y-di sposed axis (Y-Y). 4. A device according to any preceding

claim in whi chfihstwhebkedncamppgrsuppeahsmeans (22)13)ikonphaseqphgel
support surfaces.
configuration.

10. A device accordihg to any preceding claim
including pressure-sensitive switch means (16) carried by
the first wheel support means (9; 22} and operatively
conneqted to the second wheel support means (l3; 23) to
actuate rotation thereof when an aircraft wheelt(le).is

' in position against said first wheel support means.

11. A device according to claim 10, including two
‘pressure-sensitive switch means (16) positioned laterally
spaced aparﬁ on said first wheel support means to be
actuated by respective wheels (123A) of an aircraft twin
whéel unit (12) to enable rotation of said seécnd wheel
support means only when the twin wheel unit {12) is

. correctly located against said first wheel.support neans.

12. A device according to any precading ¢laim, in
which the first (9) and/or second (13) wheel-engégin
suppoit rmeans ares horizomntally adjustable on their
;esgective support arms (8; 3) to wvary their distance
from the axis of rota=ion (¥-¥) of the second support
means, whereby to comnensate for aircraft wheels of
different dlameter

13. An alrcraft ground handllng machine including

a device for lifting a wheel assembly of an aircraft as

claimed in any of claims 1 to 12.

This is the replacément sheet
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5.

verti
sl eev
whi ¢ch
subst

(Y-Y)|. 7. A device acq

to any preceeding claim in which the -

Adeyi Ce..accordi-ng
wheel [REPIAGEMENT SHEETYpport neans .conprise laterally-disposed and

pins (22, 23) which optlonaﬁg% tat abl e
ijce according co cllaim4 as mﬁé ITaSHEETn

surfaces are curved about an axis which
ds with the axi s of the second wheel support means

-

5 whi ch the second

wheel stpport
carried on a

nmearis o

prlse'tmo Iatefally spaced apart supports (13; 23)

The present invention relates to a device for lifting a
wheel assembly of an aircraft, particularly but not
exclusively a twin nosewheel assembly, for aircraft
ground handling purposes.

The present invention particularly aims to provide a
device for lifting the nosewheel assembly of an aircraft,
which is suitable for use in confined areas, but not

 exclusively.

Document DE-A-3327629 discloses a device for lifting a
wheel assembly of an aircraft according to the preamble

©Of claim 1. The present invention provides a device for

1:Lft‘1ng a wheel assembly of an aircraft, particularly but
not exclusively a twin nosewheel assembly, for aircraft
ground handling purposes, the device comprising first and
second wheel support means which are rotatable relative
to each other between a first configuration in which a
first portion of the circumference of the aircraft wheel
can be located against the first support means and a
second configuration in which the second support means is
brought against a second portion of the circumference of
the wheel, opposite the first portion, to cradle the
wheel, said first and second wheel support means being
raisable and lowerable in the second configuration.

Although the device may be embodied as a self-propelled
towing dolly or the like, it is envisaged that the device
will constitute part of an aircraft ground handling
machine. In a preferred embodiment, therefore, the device
also comprises means connectable to a bearing structure
or chassis of an aircraft ground handling machine to
enable the raising and lowering of the wheel support
means and wheel cradled thereby.



comon axis of rotatlon (Y-Y) for rotationa‘l
said open- ang
| *B

according to cl H first wheel support WEBW H "'-&re
SUpport arns [8) whi ch extend.g PEAdE

attached to inngr a pivotable

shaft (21) adapted t?b%@ﬁg? efl py the bearing s ructure (11) and the

second wheel supp¢rt nmeans 2B) -are attached to . outer support arnms (7)
whi ch al so extend +-e-|*wa-r-d+-y'——f-1-5rr t he givot abI e shaft (21), the outer
support arns -

: : ‘a . |fu&cat n- wheel recel vin c%J‘Pace and
the first whe port- fe %2?——5—%69&9 95 aPRvEHEEFF LGy FF

substanti al p&enddfnghaatitsirencesumt ween at he:muigerdcslu@p%f ar mrddbor,.
wher eby in hav1ng a device according to claim 1.

nmovement 'i n unison  between
Izﬂj _ T 1'-ng configurations. 8. A -devi ce

The wheel sugport means may be constituted by wheel- .
engaging surfaces and may comprise a fixed support means
which defines the first support surface and movable
support means which defines the second support surface
and is rotatable relative to the fixed support means. The
:wheel Support means may, however, each comprise
laterally-disposed and vertically spaced-apart pins which
define notional wheel-engaging surfaces but which have

the advantages that they have utility irrespective of the |

diameter of the wheel. The . support means may be

rotatable relative to each other about an axis which is
substantially vertical in the normal condition of use, so

that the support means close around the wheel laterally
in the manner of a jaw.

In a preferred embodiment, the nmvablé wheel support
means rotate relative to the fixed wheel support means
about a transverse axis which is substantially horizontal

\_ in the normal condition of use, the movable support means
being disposed on the same side of the wheel as the fixed

support means (that is, adjacent the first portion of the

circumference of the wheel) in the first configuration

and being swung over the wheel into the second

configuration so that, in the second configuration, the

movable support means are disposed on the opposite side
of the wheel from the fixed support means. Where the
wheel support means comprise wheel-engaging surfaces,
they are preferably curved surfaces which are concentric
or substantially concentric about the said transverse

axis, although the wheel support means may as indicated
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|s supports both wheel s .of a tw n wheel untt

@e e ’

e espent  REREACEMBN F oRhEET .
cgor, t i i 8, in which said second wheel support :
o] eﬁﬂ? Q‘G‘Qlal

I aid 11 first wheel support neans
eper—econfTgurption. 1Q A device according to any

use the first
(12)- and each
respective one
9. : A device
means (13; 23)
(9; 22) in
precedi ng cl ai. _ _ .
'5.. In this condition, the rotatable wheel supports 13
are disposed in a position in which they overlie the
fixed wheel support .9, radially outwardly thereof with
slight clearance, to permit the support 9 to be pxaced

flrmly against the wheels 12A.

When the.nosewheel unit 12 is properly positioned against
the fixed wheel'support 9, the two wheels 12A operate
fespective'pressure sensitive switches or pads 16 on the
surface of the fixe_d wheel support 9 to enable the
rotation of the rotatable wheel supports 13, without
\/ﬂ _ their interfering with the tyres of the wheels 12A. As
shown in broken outline in Figure 4
# the wheel supports 13 rotate through an obtuse angle,
preferably of about 180°, relative to the fixed wheel
support 9, swinging over the wheels 12A on either side of
the central strut of the nosewheel unit 12. The
rotatable wheel supports 13 thus move from the
configuration of Figures 3, 4 and 5, in which the fixed
and rotatable wheel supports 9, 13 are disposed on the
same side of the nosewheel unit 12, to the configuration
of Figure 6 and 7 where the supports 9, 13 are disposed
on opposite sides of the wheels, with the curved surfaces
. of the rotatable supports 13 in engagement with portions
of the circumferences of the wheels 12A opposite the
portions of the circumferences located against the fixed
support 9. 1In this configuration, the wheels 12A are
cradled by the supports 13, 9.

Once the configuration of Figures 6 and 7 has been
reached, the device is raised relative to the aircraft
handling machine, as shown in Figure 8, to 1lift the
nosewheel unit 12 clear of the ground so that the
aircraft, for example a helicopter, can be manoeuvred by
the ground handling vehicle. With the nosewheel unit 12



|nclud|ng pressure- sensitive switch means (16) Cﬁ%é§ﬁeA2ﬁEkﬂ§ first mheet
Support’ neans pd—-eperahi Vel y connect éd ﬂbort
means (13; 23)Fﬁﬁﬁﬁﬁﬁmﬁﬂ$rﬁgﬁﬁﬂ on thereof when an aircraft mheel (12A) is

i n position aghgl heel support neans. 11. A devi ce accordlng
to claim10, ihpcfudi gugae gsqure-sensitive switch '
| ateral |y spacgd| a %alc

I rst wheel support d by
respective whepl b(1248)of—andaijfrcraft t®in wheel uni a"{"HﬁI" I,agﬂmm

rotation of sald second.wheel support neans only when tw newneels unit
(12) is correctHy—tocated—agarnst sai EHARES mheel support neans. 12. A
devi ce according to any preceding claim in which the first (9) and/or
second . (13) wheel -

—hm <—“

?PQaQBP%evice for lifcing a wheel assembly (12) of
-an aircraft and including first (9) and second {13)
wheel-engaging support means dh~ch are ccnnectaole to a
bearing structure {11} of an alrbraft g*ourd handl_ng
machine and in use are LOCatanle relative to each other
between open  and . wheel-cradling configurations,
characterised in that the dJdevice inéludes means (15)

N> connectableto the bearing struCCure tc enable the raising

or lowering of the suppcrt means relatlve to the grcund
when in the wheel-cradling configuration. -

2. & device according te claim 1 iﬁ which the
support means (9,:3) are pivotably attachable to the
bearing structure (1) abcu; a transverse horizontally-
disposed axis (X-X).

3. 3 aevice accerding to claim 1 .or claim 2, in
which the second wheel support means (13) are rotatably
attached co the first suppor: means about a transverse
horizontally-disposed axis (¥-Y).

4. A device according to any precading claim, in
which the wheel-encaging support means (9, 13) comprise
wheel support surfaces.

S. A device according to any preceeding claim, in
which the wheelééhgéging support means comprise
laterally-disposed and vertically spaced-apart pins (22,

23) which optionally carry rotatable slseves.



support '.‘_rr.eans are horizontally adj ust abl e ontheir respecti ve support’
arms (8, 3) t 3 hce fromthe axis o

second suppor £l NI S E/'P o0 conpensate for héﬁﬂtg}\ﬁfﬁ S(HEET
different dia er. 13 An aifcfaft ground handling machi ne i ncluding a

devi ce for I|ft|ngzé 1999asseTny of an aircraft as clained in any-of
claims 1 to 1 10

6. A devig

w

acccrdiﬁg to claim 4 as dependent on
claim 3, in which :hé wheel suppcrt surfaces are curved
about an axis which substantially corresponds with the
axis of the second-wheel support means (Y-Y).
7. A device according to anv preceding claim, in
which the second wheel support means comprise two
lateraily spaced-apart supports (13.; 23) caxried on a
common axis of rotation (Y-Y) for rotational movement in
uniscn between said open and wheel cradling
\; : corifigurations.
3. A device according to claim 7, in which the
first wheel support means (9; 22) A:e attached to inner

supvort arms (8) wh;ch extend forwardiy frcm a pivotable

shaft (21) adapted to be carried by the bearing structure
(11) and the second wheel support means (13; 23) are
attached to outer support arms (7) which also extend
forwardly from the pivotable shaft (21), the outer
support arms (7) defining a bifurcated twin-wheel
receiving space and the first wheel support means (9; 22)
extending transversely over a substantial part of the
distance between the outer support arms (7), whereby in
use the first wheel support means supports both wheels of
a twin wheel unit (12) and each support of the second

wheel support means supports a respective one of said
twin wheels.
a respective one of said twin wheels.

9. a device according to cliaim 8, in which said

second wheel support means (13; 23) overli radially said

AN
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