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forklift trucks have to be designed to provide enough counterbalance to counteract the

20 tipping moment caused by lifting the specified rated load capacity for stacking. More
importantly the forklift truck must also have enough counter-balancing weight for travelling

mode where the dynamic forces experienced require greatly increased stability.

Conventional counterbalance forklifts carry extra counterbalance weight on the rear of the
25  truck to ensure safe operation while stacking or travelling. However, truck mounted
forklifts are generally of straddle frame construction which enables the load to be carried
substantially between the front wheels during travelling mode. This greatly improves
stability without the requirement for additional counterweight. However, straddle frame
construction generally requires a reach system to enable the forks to engage the load

30  especially on a trailer bed or raised platform.

Generally, reach systems comprise, for example, moving mast systems, telescopic forks
or pantograph linkage arrangements. When the forks are in an extended position, the
load capacity that can be borne by the forks is substantially reduced. This can be

35 overcome with a combination of additional machine weight, extra counter weight and



350vercone wth a conbi nati on of additional machi ne weight, extra counter
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must be of |ightweight construction in order to ensure that they can be
mounted on the carrying vehicle. It is therefore advantageous to enpl oy
nmeans to increase forklift capacity without increasing the forklift weight.
5 A pant ograph reach system and tel escopig forks tilt fromthe mast or fork
carriage. This results in a magnification of tilt nonment as the reach of
the forks i stabiisenstesck legsnroheted pr ihgHtontrabthe farkiEt. pilaweves druckimagttediork Hiss
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i ncreased ov 1ft i's nounted on a carrying vehicle. This
causes a pr ¢id @nfudcient o strict road transport regul ations for 20carrying
vehiclesmsuch as trucks or lorries. Each of the aforenenti oned problens are
of increased inportance when the forklift is required to reach across a
trail er bed Fudhefrrbilacsaspedidted with bhiburantagrantyreeple sYdes pn¢ talescopis fekpare
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cost of the forklift truck is also creates additional weight that the forklift must
counterbalance in order to operate effectively at extended reach. Furthermore the
pantograph system forms a substantially increased overhang when the forklift is mounted
on a carrying vehicle. This causes a problem due to strict road transport regulations for

20  carrying vehicles such as trucks or lorries.

Each of the aforementioned problems are of increased importance when the forklift is
required to reach across a trailer bed to offload a pallet without moving the forklift to the
other side of the trailer. This is known as a double reach system. These systems normaily
25  comprise one or more of the aforementioned systems for examples, a combination of
telescopic forks attached to a moving mast system, telescopic forks attached to a
pantograph system or a pantograph system used in conjunction with a moving mast

system.

30 It is therefore an object of the present invention to provide a linkage system and wheeled

stabilisation mechanism that are designed to overcome the aforementioned problems.

It is acknowledged that the term ‘comprise’ may, under varying jurisdictions be provided
with either an exclusive or inclusive meaning. For the purpose of this specification, and

35 unless otherwise noted explicitly, the term comprise shall have an inclusive meaning that



stabilisation nechanismthat are designed to overcone the aforenenti oned
pr obl ens. It is acknow edged that the term ' conprise' may, under varying
juri sdi ctWO81E3Ylovi ded with either an exclusive or iﬁ@FGé?W@mﬁﬁﬁﬁing.
For the purpose of this specification, and 35unl ess ot herw se noted
explicitly, the termconprise shall have an inclusive neaning that 3 it
may be taken to nmean an inclusion of not gnly the listed conponents it
directly references, but also other non-s%ecified conponents. Accordingly,
the term'conprise’ is to be attributed with as broad an interpretation as
possi bl e wi thmay arey talieneto reainsat dndlusiprantl nehiosiyr Hiei bsted cosmenpatsal srepdy
used when t r ' ri ' : ' & NG ; '-
aapects of RS BPEE oo BT on Py e aBBient: Dbcofiyp g R bR i
descri pti on twhechtribstegiwitnap progdyarointesgigtaiioa asnbyssiblonibioralyngvern juiseicia

aspect of tRE,WIVENGLOB hBGHSdoh LR ARM e kdRIARSn SRS cERYRIR bre

conprising; a novea means contai ne In a nnel ; i rst

i nk arnfpi weedl |y connected to the noveabl e neans at a first pivot point

and a connecting |link nmenber at a second pivot point; 15a second |link arm
pivotally connected substantially near a mdpoint of the first Iink arm at
a third pivéurtpei aspenial oft the Presedt poiention éMEt beeemep appareghdive| the ensuing

subst anti al ld)ésé? Anand Lield BEwa of nq:éy@g 9] at a forth pivot point;

athird link rregjﬂénplvota 'y connected to the second link armat a fifth
pi vot point and to the connecting |link nmenber at a sixth pivot point at the

opposi te,en LR § t5ayg! ik Ofhetd) SNl Bl MdagBOsydtem for
connect ﬁ%g ?}(};26@!?1?5{& %i ﬁ%ggfég%to&tﬁe @oﬁﬁ@gtgﬁg Fslﬁﬁ menber rear%ai nysé °
subst anti al Inyovpeepbedingusia®. t o t he channel when the |inkage systemis noved

bet ween a rEtrac%%o%gle%éf{}?cgﬂtﬁﬂfb?k&ihﬂ?a%Hé#u{erl‘,e angl e through the second

pi vot point connecting the Ti armto the connecting |ink nenber and
the sixth pivot pdirsitlingennebotaly coneedad todhe Muveabltmmaans e adeH mdet Palgt ichk

Irrysrrber r emia%nﬁé’&@g(ﬁﬂ F%'H@ér%%@é&ﬂbﬁl@t Eoi;,gl ation to the channel when the
i nkage systemis ved between a retracted and
15 a second link arm pivotally connected substantially near a midpoint of the first link
arm at a third pivot point and at a fixed point relative to the channel substantially near a
centreline of the channel at a forth pivot point;
a third link means pivotally connected to the second link arm at a fifth pivot point
and to the connecting link member at a sixth pivot point at the opposite end such that the
20 ftravel path of the second pivot point connecting the first link arm to the connecting link
member remains substantially perpendicular to the channel when the linkage system is
moved between a retracted and extended position and the angle through the second pivot
point connecting the first link arm to the connecting link member and the sixth pivot point
connecting the third link arm to the connecting link member remains substantially constant
25 in relation to the channel when the linkage system is moved between a retracted and

extended position.

The advantage of the linkage system of the invention is that it is able to controf the angle
of the movement of the connecting member in the second plane as reach is extended or
30 refracted. The linkage system is also designed to ensure a lower manufacture cost

compared with conventional systems.

Movement of the linkage system is occasioned by the application of force to the linkage
systern. Optionally the force can be applied by an actuator.
35



extended position. The advantage of the |inkage systemof the invention is
that it is able to control the angle of the novenent of the connecting
menber i "VPREII4EEUAd pl ane as reach is extended or 30r ePFAEPEYVOGHES | | nkage
systemis al so designed to ensure a | ower manufacture cost conpared with
conventional systenms. Movenent of the |inkage systemis occasioned by the
application of force to the |inkage system Optionally the force can be
applied by an actuator. WD 2011/ 033111PCt#/ EP2010/ 063815 4 | deal | y one end
of the actuator is pivotally connected to the first link armand the other
end of the &salthaboe endotibaretbtd it pvatalhi occededted i thedirgifink Rem end teepther end

Al ternativel y,or additionall Sa he actuator is
pivotally nﬂﬁﬁ‘fgfﬁﬁjggoa{t's % Ie(%%gwgrﬁ%ﬂngf %é&g%]ctgﬁgh?inn - arm The force
applied by the actuator becones a translational novenent in which the

actuator forges the no e ' ' NNl
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connecti 8g heabar ot therseeendlirdiggma second 10pl ane which is substantially

perpendicular to the first plane. It is understood that any

The force applied by the actuator becomes a translational movement in which the actuator
forces the movable mass to move in a first plane within the channel, thereby moving the
first link arm and consequently forcing the connecting member to move along a second
10 plane which is substantially perpendicular to the first plane. It is understood that any

number of actuators can be used as required by the person skilled in the art.

Optionally in a further aspect of the invention, the third link means of the linkage system is
a link arm or either a hydraulic or electrical ram which enables the linkage mechanism to
15  provide an independent tilt mechanism. It is of course understood that the third link
means of the linkage system is not limited to this type of independent tilt mechanism any
suitable means to achieve an independent tilt known {o a person skilled in the art can also
be used. In operation the connecting link member will pivot about the pivot point
connecting the first link arm. In this way the reach of the load carrying means is extended
20 without magnification of the tilt moment as the reach is extended from the upright fork
mast. This enables the linkage system to compensate for a load’s tendency to angle the
load carrying means toward the ground, which in turn reduces the risk of slippage of a

load from the load carrying means.

25 In a further aspect of the invention a mounting member is positioned at a fixed location
relative to the channel such that the pivot point connecting the first link arm of the linkage
system to the moveable means and the pivot point connecting the second link arm to the

mounting means are positioned on a centre line of the channel.

30 In a further aspect of the invention the distance between the pivot points on the first link
arm, {hat is, the distance between the pivot point connecting the moveable means to the
first link arm and the pivot point connecting the second link arm to the first link arm is
substantially equal o the distance between the pivot point connecting the second link arm
to the first link arm and the connecting link member to the first link arm are substantially

35  equal



nunber of actuators can be used as required by the person skilled in the
art. Optionally in a further aspect of the invention, the third |ink nmeans
of the |iWRZIH/ Sy emis a link armor either a hydraul PSTEP2MPQEIIT cal ram
whi ch enabl es the |inkage nechanismto 15 provide an independent tilt
mechanism It is of course understood that the third I'ink means of the

| i nkage systemis not limted to this typg i ndependent tilt nechani sm
any suitable nmeans to achieve an i ndependént tilt known to a person skilled
in the art can also be used. In operation the connecting |ink nenber wll

pi vot about the pivot point connecting the first link arm In this way the

reach of the, quﬁhé}aa[]sg}é&trkgt ﬂ%nﬁo% ﬁﬁég@% g be éentthelﬁvorfr?em fcbﬁ?éch@dl‘_t

the tilt nmonent as t reac is exte om the upri mast
enabl es the Sbcoﬂdaiglé aspdo dhe fu"@t tdnaenand defpbrot @oanbawwti%&rerﬁ,@yw%ﬂ%qu he

| oad carryi '?,93 gt QURHEr bgfaﬂﬂé]&yﬁ{}@ eilrir ro\"fﬁé él@t@H@@S’sbét%eﬁ 'tl*'?‘é(FQf)t

sl i ppage of romt e Io car neans. further aspec
t he invehti @n!nacnmtammgwenﬁm;bla mepws ot the diedd ligk aanfﬁnsdéﬁe lpty@htaﬁ)iahcqrepatmgve

to the changel (G468 hhlbtgf]m ttc?ﬁwepﬁr Fnkr%mnrﬁr tﬁé’g%ﬁﬁélﬂlgcc}nlﬂéctfdgrt% sebaHa kMR

the |inkage systemto rmvea e means an I vot point connecting the
second | i nk tatmfrs linkermreothterapnieciing liak eepisi t4 @ﬁééﬁtéﬂk @Mentre |ine of
the channel. 30In a further aspect of the invention the distance between
the pivot points on the first link arm that is, the distance between the
pi vot poi nt Irceiwiéer ianpedt ivé hroveetice thee lirege Gy$tRB gfithe invePtigo igradeaied fohise

pi vot pgjnt m&ﬂ@ﬁ%ﬁér&g hﬁﬁ(ﬂm esengd . | !d@gliyafnmhko d@%t bt fh%t inlbitionas 1 naddscarrymgh

substantrally e i Sstance bet'ween ﬁ;@\é poi nt connecting t
second | i nk rraaemveatt*@eﬂutaéfne ppwcﬁmgﬁi@hmeﬂﬁ)@reb mkaa@ systar. neptinally §e he

st 1ink QEmasg RHOSLARE! slliaSenab ond QAR ORAALIEH FERRIOLASIHLS

5 1In a further aspect the 1 nvention di st ance between pi vot
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substantially equal to eith the di stances between the pivot
15
In a further aspect of the invention the actuator comprises a rod or a hydraulic or electrical
ram. It is of course understood that any other type of suitable actuator known to the

person skilled in the art could also be employed for this purpose.

20 In a further aspect of the invention the movable means comprises a component that is
maveable hetween a first and second position within the channel. For example such
components include a sliding mechanism or a rolling component. It is of course
understood that any other type of suitable component known to the person skilled in the
art could also be employed for this purpose.

25
In a further embodiment of the invention the channel is removably or slidably attached to

an upright member such as an upright mast of a forklift truck.

In a further aspect of the invention, there is provided a forklift truck provided with the
30 linkage system of the invention. Conveniently the forklift truck is adapted to be mounted
on a carrying vehicle. Ideally in this aspect of the invention the load carrying means
comprises a fork carriage and forks which are attached to the connecting link member of

the linkage system.



5 point connecting the noveable neans to the first Iink armand the pivot
poi nt connecting the second link armto the first link armor the pivot

poi nt coﬁﬁ@é@ﬂﬂ§3ﬂﬁe second link armto the first |ink BFHERAYOOMISIS
connecting link menber to the first link arm In a further aspect of the
invention the |inkage systemof the invention is adapted for use 10 wth a
mat eri al handling device. ldeally in this aspect of the invention a | oad
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i nvention tﬁ%”ﬁﬁggm%ﬁéTying nmeans conprises a fork carriage and forks which
are attached to the connecting Iink nenber of the |linkage system WO
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It is understood that the term reach system means a system that is suitable for altering the
reach of a load carrying means such as for example, moving mast systems, telescopic
20 forks or pantograph linkage arrangements. In a further aspect, the reach system is
provided with Joad carrying means wherein the load carrying means are any one of stand
alone detachable or adjustable forks, welded forks or alternatively a fork carriage having

forks or tines attached thereto.

25 In a further aspect of the invention the wheel assembly comprises at least one wheel
mounted such that the axis of rotation of the wheel is paralle! to the axis of rotation of the
pivot assembly. Thus in operation an actuator such as a ram extends forcing the pivot
assembly to rotate about a pivot point, which in turn forces the wheel assembly
downwards onto a loading surface whereby the wheel assembly rotates or rolls along the

30 [loading surface.

in a further aspect of the invention the wheel assembly optionally further comprises an

actuator directly connected to the pivot assembly.



A further advantage is realised by the ability to fully retract the |inkage
systemto within the confines of the channel thus reducin% any over hang of
the syst WP 2PH/%#3¥r t her aspect of the invention, any oR€& 6?“%%@&§F%B of
the |inkage systemare 10 optionally provided mnth an adjustable |ength at
either end to account for manufacturing deviations or alternatively to
enabl e an operator to adjust the tilt setglng of the load carrying neans.
In a further aspect of the invention, there is provided a wheel
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rotation of the pivot ‘assenb
15  stabilisation mechanism to allow side shift of the forks while the forks are bearing a load.

In a further aspect of the invention there is provided the linkage system of the invention for

use with a reach system mounting a wheel stabilisation mechanism of the invention.

20  Itis undersiood that conventional wheel stabilisation mechanisms could also be used with

the linkage system of the invention.

it is also understood that although the linkage system of the invention and wheel
stabilisation mechanism of the invention are described above with reference to a single

25 component system. It is also understood that in practicable application the components of
these systems can be increased as desired and that the increased number of components
can by connected by various cross members, pins and so forth as required by a person
skilled in the art.

30 Detailed description of the invention:

The invention will now be described more particularly with reference to the accompanying

drawings, which show by way of example only various embodiments of the invention.

In the drawings,
35



100ptionally the wheel stabilisation nmechanismof the invention is

nmount abl e on either the fork carriage or the forks of the |oad carrg/i ng
means. | "V 2PUW/BREL aspect of the invention the wheel sE&BEPPYA0PIH
mechani sm can be incorporated for use into tel escopic forks. In a
further aspect of the invention, the forks of the forklift are provided

wi th a wheel 15stabilisation nmechanismto allow side shift of the forks
while the forks are bearing a load. In a furt her aspect of the invention
there is provided the |inkage systemof the invention for use with a reach
syst em nounfigigest wheels shoabibieatrit ohporeisharihs inkefgetsysteimyfdine ingantiaroaarosss

der st ood t hat. ti | wheel stabhilisati al I d al b
used wi th- 1 REOTFRRAE S oA BRETHe PR P A e OR T EOIME ™ Ger st ood ¢ hat
al t hough the |inkage systemof the invention and wheel stabilisation

hani f.the.,i t.ion. ' . . '
25 component SyEear 8 107 el &4 RHEeER AT YErE oI ELEIETER O Ty FhRE

t he conpenemteanein dmesendisissitencan be i ncreased as desired and that the

i ncreased nunber of conponents can by connected by various cross nenbers,
pins and so forth as required by a person skilled in the art. 30Detail ed
descri pti onFafuré Be isrvside view: of it énkayeerysieonofwihk linvestiom ettarhed tp tead eRITYEN]
particularly with reference to the acconpanyi ng draw ngs, which show by way
of exanple aﬁsﬁ?f%%%gr%)(?a’lgrﬁ’ents of the invention. In the draw ngs,

10 Figure 3.1 is a side view of the linkage system of the invention attached to a walk behind

forklift truck in an extended position,

Figure 3.2 is a side view of the linkage system of the invention attached to a walk behind
forklift truck in a retracted position,;

15
Figure 3.3 is a front view of the linkage system of Figure 3.2;

Figure 3.4 is a top view of the linkage system of Figure 3.1;

20  Figures 4.1 to 4.4 and 5.1 are a side view of an unloading sequence using the linkage

system of the invention attached to a walk behind forklift truck when removing a load from

a first position on a raised surface;

Figure 5.2 is a side view of an unloading sequence using the linkage system of the
25  invention attached to a walk behind forklift truck when removing a load from a second

position on a raised surface;

Figure 5.3 is a side view of a walk behind forklift truck using the linkage system of the
invention attached to a moving mast system;

30
Figure 5.4 is a side view of a walk behind forklift truck using the wheeled stabilisation

mechanism of the invention attached to a telescopic fork system;



WO 2011/ 033111PCT/ EP2010/ 063815 8 Figures 1.1 to 1.8 show novenent of
points on the |linkage system of the invention across a horizontal plane
froman e¥PeAHAE3Ydsition to a retracted position; PETERPU0H63615 5 g
side view of the |linkage systemof the invention attached to |oad carrying
5nmeans in an extended position; Figure 2.2 is a side view of the |inkage
system of the invention attached to |load carrying neans in a retracted
position; 10Figure 3.1 is a side view of Phe |inkage system of the

i nvention attached to a walk behind forklift truck in an extended position;
fl gure ?kzbiFﬁgua%sﬁE%.d@cl)( l@!ﬁ?/ﬁdﬂ*igmrE% dre skdagge ey st eseavhd vWieel stakiligation nagdhaciked

0 awa ehin orklift truyck in retracted position: | 3 1S a
front view 8f th@H’é"ﬁ”i“ﬂ'P(éEj%w'E%gTeeﬁ?%ﬁ‘OFﬁ%ﬁ"g%gﬁngﬁea{ﬁogwg?%?iegb%ﬁ{ %Sp%\?i%gvhv of
the |inkagevayst emadh &bgskee 3. 1; 20Figures 4,1 to 4.4 and 5.1 are a side
vi ew of an unl oadi ng sequence using the |inkage systemof the invention
attached to a walk behind forklift truck when removing a load froma first
posi ti onson Fayuféd Bedo $8 draCligure 9 fregiideevidw of & trardsiitkee! wicbilisatfonameciaindadoig

sequence usi ng the |inkage stem of the 25invention .at h t I

behi nd f or ki pventigaic ke &’érﬁ% Sn‘% ey g‘ﬁd”sr?tr 38%088o%%e%ﬁsogﬁf’%g%na%o*ﬁ@ﬁm
rai sed surf agaesis Hr@ugtea Stréket s a side view of a wal k behind forklift truck
using the linkage system of the invention attached to a novi ng mast system

Figure 10.1 and 10.2 are first and second side views of the transverse wheel assembly of

10 the wheel stabilisation mechanism;

Figure 10.3 is a top view of the transverse wheel assembly of the wheel stabilisation

mechanism;

15  Figure 11 is a side view of a independently tilting linkage mechanism of the invention
attached to load carrying means in an extended position mounted in a low overhang
configuration inside a conventional type duplex mast showing the stabilising wheel

arrangement of the invention attached to the fork carriage; and
20  Figure 12 is a front view of Figure 11 but in the retracted position.

Referring now to the drawings and specifically to Figures 1 to 5.4, there is shown a
linkage system denoted generally by the reference numeral 300 which is suitable for use
in a forklift truck 100, 100a and 100b of the kind shown specifically in Figures 3, 4 and 5.
25
Forklift trucks 100, 100a and 100b are the type of forklift truck known as a walk behind
forklift truck. 1t is understood that the linkage system of the invention is not limited to use
with this type of forklift truck. The linkage system of the invention is suitable for use with
any forklift truck known to a person skilled in the art.  The forklift truck 100, 1002, 100b is
30 of the general type consisting of a U-shaped chassis comprising a base frame 200
mounting a rear steering wheel 201 which is driven by a motor (not shown) and controlled
by steering arm 204. A pair of side frames 202 project from the base frame remote from
the rear steering wheel 201. Each side frame 202 mounts a front wheel 203. The base
frame 200 further mounts an upright mast 205 for carrying the linkage system 300 and
35 forks 4. Itis of course understood that the forklift truck of the invention further comprises



30 WD 2011/033111PCT/ EP2010/ 063815 9 Figures 6.1 to 6.6 and Figure 8 are
side views of a second wheel stabilisation nechanismof the invention

showi ng tW8 2811@¥3114f how the first and second wheel s en§&GEPFLOABIF gm
travel s through a stroke; S5Figures 7.1 to 7.6 and Figure 9 are side views
of a third wheel stabilisation nmechanismof the invention show ng the steps
of how the first and second wheel s engage as the ramtravels through a

st roke; Figure 10.1 and 10.2 are fir¥t and second side views of the
transverse wheel assenbly of 10the wheel stabilisation nmechanism Figure
10.3 is a tapdrvicesath fidvnd Eaey elesas Whesl fuastomsbifheforklife Woedft trucks 100,

stabilisation. mechani 15Fi 1 i d [ '
11t ng. i nRAge e Run AR Bemianen s hoR at feeheders f shEE BEGERS bhine
in an ext enggrs. POSirtiffoRuADUNELHas I enolvioy ousr fistgn A0HE] gbilstt foddifti tngikdE008

fhe i nvent | SAPDEAEREIPLIORRAEOT dribeudh Prasemiana DURrgR e A SRy JEE o
O e e e e e 1T neage.
syst em denold%ig*@@h@ﬁ ?ri‘bytﬁ’ip?‘t%ég?%‘f@?%ﬁggwhmeﬁsgﬁgggoI \?\h?cﬁm?sasu: tn;g?g f or
use in a forklift truck 100, 100a and 100b of the kind shown specifically
o Folin o5 Feroa? b S O Lm0 OB e PR GabRr S
that the |i meageesisst @mereh hbainkayesystan 308 lmas Uprightt mdstt 205 gea dirstiplars ©
26 ui t O anyPrkb i PRESLTLER KA b 1BBr S0 Sl B e s S e ©F
forklift trupkgrt@fast 200ahed ARDIiikage system 300 is in a retracted or expanded position. For
clarity, the upright mast 205 shown is a simplex single stage configuration. It is
understood that the linkage system 300 can be adapted to suit a varied array of lift masts
with any number of stages.
15
The linkage system 300 comprises a first link arm 1 pivotally connected at one end to a
roller 1.4 at point 1.1 which is vertically movable within the channel 6.1 of mounting
carriage/member 6, and to the forks 4 at the opposite end via fork carriage 5 at pivot point
1.3. A second link arm 2 is pivotally connected fo the first link arm 1 at pivot point 1.2.
20 The opposite end of the second link arm 2 is pivotally connected to the mounting
carriage/member 6 at pivot point 2.1. Pivot points 1.1 and 2.1 are positioned on or near
the centre line of channel 6.1. The tilt angle of the forks 4 and fork carriage 5 is restricted
by link arm 3 which is pivotally connected at one end to second link arm 2 at pivot point
3.2 and pivotally connected at the opposite end to the fork carriage 5 at pivot point 3.1.
25  During operation link arm 3 forces the fork carriage 5 to rotate about pivot point 1.3 1o
compensate for the continuously changing angle of first link arm 1 while maintaining a
generally fixed angle to channel 6.1 thus ensuring the forks 4 remain substantiaily
horizontal throughout the movement of the linkage system. Movement of the linkage
system 300 is actuated by ram 7 which is pivotally connected to mounting
30  carriage/member 6 at point 7.1 and to first link arm 1 at pivot point 1.1. In an alternative
arrangement ram 7 can be mounted at any suitable position on first link arm 1 or indeed
on second link arm 2. It is also possible to mount ram 7 directly between first link arm 1
and second link arm 2 instead of using a mounting carriage/member 6. It is understood
that any number of rams can be used as required by the person skilled in the art.
35



30 of the general type consisting of a U shaped chassis conprising a base
frame 200 nounting a rear steering wheel 201 which is driven by a notor
(not showWNY 28H@38Bhtrol | ed by steering arm 204. A pair BFT@?@@OPﬁﬁh%S 202
project fromthe base frane renote fromthe rear steering wheel 201. Each
side frame 202 nmounts a front wheel 203. The base frame 200 further nounts
an upright mast 205 for carrying the |inkage system 300 and 35forks 4. It
is of course understood that the forklift'truck of the invention further
conprises WD 2011/033111PCT/ EP2010/ 063815 10 a drive station having
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forklift trughstdli@hy equiadys. tel escopic forks 40 Al t hough not shown it is
understood that adjustable forks, a 5 fork positioning neans and side
shift nmechanisns are easily incorporated into overall design of the
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cont i nuous| yeehiasgbnthedinghge ofstdn BEG. | i nk arm1l while nmaintaining a
gener al I¥ fixed angle to channel 6.1 thus ensuring the forks 4 remain
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subst ant? al |y horizontal throughout the novenent of the |inkage system
Movenent of Ashatbd pi@gﬂswmeem 260 3 restictsumtdebniyy!s traramalaef tie fokspf anskfarl y
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It is under showd 3tzhatll resyit muibdorkodarriages5 e:aang)eg asgld dwingdbjaisead pvement.
person skil lT?\gs icerlln tbgea(%/%%fageous as it is possible to fine-tune the linkage system 300, for
example, to give an automatic tilt downwards by a fixed angle when the linkage system
300 is extended and automatic tilt upward by a fixed angle when the linkage system 300 is
retracted. This option can be used as an alternative to an independent tilt system or
30 merely as a fine adjustment to compensate for bending moments when the linkage

system is extended.

For the purposes of clarity the description of linkage systems and wheel stabilisation
mechanisms above references components as single parts. However, in practicable
35  application of these systems most components are duplicated and connected by various
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second link arm2 is connected to the first link arm 1 such that the

di st ancesWB2PWEBAL vot points 1.1 to 1.2, 1.2 to 1.3 aR§TEP2010463813 are

all substantially equivalent. 5The novenent of |inkage system 300 is shown
in Figures 1.1 to 1.8. The force applied by hydraulic ram 7 becones a
transl ati onal novenent in which pivot point 1.1 noves along the channel 6.1
in the first plane and pivot point 1.3 nol@s substantially along a second
pl ane which is substantially perpendicular to the first plane regardl ess of
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f or ks 413ndv‘f65‘FRg%3Wri‘9§§%en' relative to the channel 6.1 and thus the
nounting carriage/ menber 6. The main purpose of link arm3 is to keep the

forks 4 generally horizontal through travel h t end :
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this same noyene
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a fixed+iangl e when the |inkage system 300 is extended and automatic tilt
upward by a fixed angle when the |inkage syst.em I S,etr.ac '
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systens st,..co nents, are dupl.i.cat ed,and, conne i r
menber s ,zggi g2 nB,% rlf’arl’i‘y‘8 8{ p'\‘ﬂﬁ‘i |@cﬁmcar‘?' b}:égrin et 9Te éggﬁqg)#%ﬁ%&%’@v{g% i%%rr?]( €?§W
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the main |i Hag‘aé{%i?gﬁé}yﬁ{”%?% aé%%@%e‘ﬁt?,“s?%epm%f@ V@g‘ngéﬁ‘gﬁﬁ fowé'?jhfgggﬁd”uhgﬁ[:e
is first |imouatsn dn paiobpeiquedd ko sisetiyncbmponents. In operation ram 8 extends forcing
pivot assembly 11 to rotate about pivot point 11b forcing wheel assembly 10 downward on
25  the loading surface hence raising the fork 4 sufficiently to elevate a load clear from the

loading surface.

Another embodiment of the linkage system of the invention 300 is shown in Figures 11
and 12 incorporating several options that can be used either individually or in combination.
30 Linkage system 300 is shown constructed in a narrow version and fitted inside a standard
type duplex mast 25. The duplex mast 25 is shown in very basic form without lift rams,
chains or rollers for clarity. A modified mounting carriage/member 6 is used with bearing
mounting points 6.2 & 6.3 fitted with outwardly facing roller bearings (not shown} to
engage the corresponding inner channels on the duplex mast 25 so that pivot points 1.1 &
35 2.1 and channel 8.1 are located on or near the centreline of duplex mast 25. This



51link arm2 and finally link arm3 in the innernost position. It is
understood that |inkage system 300 conponents can be arranged in an
sequence V8O 28E13é11¢ t he same nmovement. It is al so under €& ZYW@ﬁﬁ%gthough
the |inkage system 300 is described with reference to roller 1.4 any ot her
nmovabl e means which all ow a pivoting novenent together wth a sliding
novenment within channel 6.1 can be used for exanple a pivoting 10 wear pad
arrangenent. Al though not shown it is und&¥stood that an adjustable |ength
link can be provided at either end of the arns or |inkage conponents to
account for panuf@ekrengergerdemil atiovotiss ikagh tsgsteat 80eloybe dttet&blevida rapgs at or
to adjust the tjlt settin ad carr%%g nmeans. 15 Wee
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to rotate about pivot point |Ilb forcing wheel assenbly 10 downward on 25
t he | oading,syrface hence rajsing. the fork suf f L cl ent I |l oad
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the inventi espl3RQ weh ajdranid mnFRQ s esovide amthdi@enderoti oreechanigms ederdion of
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syst em 300 ittge @%ﬁ'céawg%q)ﬁ@?%rﬁeif?{gﬁaﬁgggéq\;v“\)/g’[t&& g‘ﬁg%@“%ﬁ% g@w?urt]SI gghgkﬁ
st andar d t ypelitkgheX onastOf 2burst hies strgiesot titesh 225 andesdasigneid o gyeya axingim
formw thout Iif .. chains or rollers.for clari @IE ing
carri age/ rrer"f’ﬁg’runéo{ @p&%@%ﬁn%ﬁ rﬁgﬁrrdlgna& SURE i riltgls%gc’!lv%\%{tgg%%l) t ﬂgd?r%gy{éq
wi th outipar dbry deatigegsa dhdreris beamaggscatinotofstitomeinend vwdegahe reaeh is extended
correspondi ng i.nner %ﬁannel s on_the du . so that pivot points 1.1
& 352.1 and r‘%‘l‘&ﬁ‘ﬁéﬁ‘ r _UEQ%F%@%SSEQF%H“FHHP%?&(‘WE@EQ"&@ centreline of duplex
mast 25. This WD 2011/033111PCT/ EP2010/ 063815 13 nounting arrangement w ||
al l ow the |inkage,h syst 300 fit. t . rd dp f ts
in a compact {6 63&%‘2&195“80?1% iqa%f%\tdfe%'%f%mhﬂi ﬁoo\llj\fﬁfgrgq Lotaagggnt% %aé{n%aﬁydbs{rﬁ abl e
type of | oadaised syfaeg IMeanis teiarabeaatilachdd Refewmingny Figure 4.1 the linkage system
20 300 of Figure 2.1 is connected to forklift 100 in an extended position white wheeled
stabilisation mechanism 400 is shown in a retracted position. In Figure 4.2 the forklift 100
has moved forward so that forks 4 have engaged with load 110a. Once the forks are fully
engaged, the wheel stabilisation mechanism 400 is deployed and engages with the
surface 111a of trailer 111 as shown in Figure 4.3. As the wheel stabilisation mechanism
25 400 full lowers, it raises the load 110a relative to the trailer surface 111a and hence most
of the weight is carried by the wheel assembly 10 of wheel stabilisation mechanism 400.
Load 110a is retracted by the linkage system 300 while the wheel assembly 10 of wheel
stabilisation mechanism 400 allows smooth transfer of the load as shown in Figure 4.4.
Forklift 100 is supporting very little of the load 110a until this point when it safely lifts the
30 load clear of the trailer 111 with the linkage system 300 in the fully retracted position as

shown in Figure 5.1,

Forklift 100 is shown in Figure 5.2 engaging the second load 110b at the far side of the
trailer in the same manner as load 110a as already described. In this instance, the front

35 wheels of the forklift 100 travel under the trailer 111 to gain the required position.



5 type of fork carriage that enable pivot points 1.3 and 3.1 to be fitted
as required. Fi %ure 11 shows linkage system 300 fitted with standard type
forks 22 WPPB@#Hlal ternative fork carriage 21. Vari ou$CT{FFaLI086381 Dy K
positioner, side shift or wheel stabilisation mechanism can be incorporated
for use with the |inkage systens 300. 10l n this enbodi nent of the |inkage
systemof the invention fixed length link arm3 is replaced with hydraulic
ram 20 to provide an independent tilt nmechhni sm Extension of the hydraulic
ram 20 will force fork carriage 21 to tilt or rotate upwards w thout
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stabilisation mechanism 25 400 full lowers, it raises the |oad 110a

rel ati vé®to the trailer surface 11la and hence nost of the weight is

carried by tﬁ@:r@meﬁ sam:egrbﬂmow f0thef embedimeatsadiial wissx stabilisatnanesrantd040020ad
110a is retracted
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Fi gure 5gl, stabiikatidd mbéhah@dn 480.shown in Fi gure 5.2 engagi ng the second Ioad
110b at the far side of the trailer in the same manner as |oad 110a as
al ready described. In this instance, the front 35wheels of the forklift 100

travel undenyhéd® stabaish®in dhdhdrisrga@iona tidehaveqin Figdresddil tto &b and\®. Specifically
2011/ 033111P:Cg11-1/reEsP qlt8/60§§f§olw5 als%quence of steps using the second embodiment of the wheel
stabilisation mechanism 400a, however in operation there will be a continuous movement

20  from position 6.1 to 6.4 and then from 6.4 to 6.6. In Figure 6.1, shows the assembly in the

fully retracted position. In this position the straight wheel 14 is in use whilst the transverse

wheel assembly 13 is elevated to allow clearance to enter a pallet and to allow for smooth

forward travel. Figures 6.2 to 6.4 show the transverse wheel assembly 13 being lowered

by extending ram 8 while straight wheel 14 is kept elevated against stop plate 11c by

25  tension spring 15. Figure 6.5 and 6.6 shows the transition to full deployment of the wheel
stabilisation mechanism 400a by further extension of ram 8. In this fully deployed state,

the straight wheel 14 is in full contact with the loading surface and transverse wheel

assembly 13 is in an elevated redundant position.

30 Referring specifically to Figure 8 and Figures 10.1 to 10.3, pivot assembly 11 is pivotally
connected to forks 4 at pivot point 11b. Pivot assembly 11 is also connected to wheel
connection means 12 at pivot point 12a and to ram 8 at pivot point 11a. Tension spring 15
also connects pivot assembly 11 to wheel connection means 12. Straight wheel 14 is
connected to wheel connection means 12 at point 12b and transverse wheel assembly 13

35  is pivotally connected to connection means 12 at pivot point 12a. Figures 10.1 to 10.3



However, in sonme cases this may not be possible because of larger forklift
wheels or lower trailer elenents that restrict access. Figure 5.3 shows an
al ter nat iY@ 286/B#Ydr ati on consisting of a noving nast fSFEEPRYIOPOAS wi t h
the |inkage system 300 and wheel stabilisation nmechani sm 400. Again the
wheel stabilisation nechani sm 400 supports the 5 load 110b while the

| i nkage system 300 retracts the | oad. The noving mast is then retracted
(not shown) until the load can be raised Yafely. Figure 5.4 shows that the
wheel stabilisation nechani sm 400 can be al so used with other reach
systems. | nghdik Srapaesd AnkdiidsterhPQI3iia Mart tledationtandmedi Yipedesmtsdppivoee
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wheel assembly 13 is in full contact with the loading surface and straight wheel 14 is in an

elevated redundant position.

Referring specifically to Figure 9 and Figures 10.1 to 10.3, pivot assembly 11 is pivotally
25  connected to forks 4 at pivot point 11b. Pivot assembly 11 is also connected to wheel
connection means 12 at pivot point 12a and to ram 8 at pivot point 11a. Tension spring 15
also connects pivot assembly 11 to wheel connection means 12. Straight wheel 14 is
connected to wheel connection means 12 at point 12a and transverse wheel assembly 13
is pivotally connected to connection means 12 at pivot point 12b. Figures 10.1 to 103
30 show transverse wheel assembly 13 in plan elevation and end view respectively. Wheel
13.1 is connected to pivoting cradle 13.3 through axis 13.2 which are located
perpendicular to mounting pivot point 13b. Pivot point 13b in turn connects to wheel
connection means 12 at pivot point 12b. This arrangement ensures that transverse wheel
assembly 13 can pivot throughout the operation of wheel stabilisation mechanism 400a

35  ensuring correct contact with the load-bearing surface.



show transverse wheel assenbly 13 in plan elevation and end view
respectively. Wieel 13.1 is connected to pivoting cradle 13.3 through axis
13. 2 whi NO2PB/B3HAt ed perpendi cul ar to nounting pi vot BETHP201896381Hy \ ot
point 13b in turn connects to wheel connection neans 12 at pivot point 12a,
Thi s arrangenent ensures that transverse wheel 5 assenbly 13 can pivot

t hroughout the operation of wheel stabilisation nmechani sm 400a ensuri ng
correct contact with the | oad-bearing surfece. Wieel stabilisation

mechani sm 400b is shown in Figures 7.1 to 7.6, 9 and 10.1 to 10.3. As
before Fi gures 7 1 to 7.6, show a sequence of steps using the third

enbodi nent qf 0 | . st ahi at.i | &M T

order to usg\ V\%eel i‘t g@ﬂfel%sa |3®§ %?h%ngg%ﬁggg% |sgﬂgéhgsﬁ!reglag!aﬁlilg%ogy
fully bef or eeshareshidD0j 40Patane 406b ks the faski angiades’. ﬁhar‘r@@@?@@b'{iﬁfﬁé@ﬂ nephanpmy
13 and subs ent [ ht el
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when fully gt 1RE aé]gﬂi]"?”eea Q%E}"?%nes\%‘ecg”s”ém oy fgpgu'%%tt%@ t? S I%Eialéc?\?v
cl earance t beegitaetedpal l et. Figures 7.2 to 7.4 show ram 8 extendi ng causi ng
the forks 4 to lift and the straight wheel 14 to drop until the forks 4
have reached approxi mately three-quarters stroke causi n% the pallet to be
el evat ed. Rngw ke Underalodd Tha betiowkea!h wilk pealowieradoiegeider. i pweu@rplf gyt as

t he whe S i sati Y

(e whosh WAL Gy STREAN SERAORN e o S SN0 ek
cont act vmtldowné)rlctmnw ng surface and straight wheel 14 is in an el evated
redundant position. Referring specifically to Figure 9 and Figures 10.1 to
10. 3, pivot assenbly 11 is pivotally 25 connected to forks 4 at pivot

poi nt 11b. Pheotheabstebitiajion machanibme 408nHels ant! 4QPversele é@tﬁﬁ@étQYd?ia%H@ 12
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assenbly 13 A means 12 at pivot point
12b. Fi gur eéd’d?[@% i %}e\’?ﬁﬁgg{ﬁ@h%\%@ gﬁ@\%ﬁeﬁ%@mel assenbly 13 in plan

el evation and end VI ew respectively. Weel 13.1 is connected to pivoting

cradie 13- SrhDiAER s%feﬁ‘n 3o &1 W FRnRPod P62 R RS BRBMSH B LAigRwB )0

pl vot p0| nt In turn connects to el connecti on neans
12 at pi vot offer mpel@rbsndmuftsoefqﬁang@w ferksngrreaget Wil of wsth%wiew%%' wiabdisation

assenbl ¥q 13 c an @qubotM@%om pthe operation of wheel stabilisation
mechani §m 4005 35&nsur | ng correct contact with the | oad-bearing surface.

WO 2011/ 033111PCT/ EP2010/ 063815 16 As shown in Figures 11 and 12 it is al so
possi bl e €0 ixgunl, 1 WHRELY SUABKLT BAL AINTRRARNE AN #002aE 490l

the fork carriage’ 2 |sat|on ani sm
approximately 30% of the unladen forklift weight at full extension if fitted with a single

reach system, for example liting the first load 110a, and are capable of lifting

25  approximately 100% its unladen weight if front mounted jack legs are deployed. If a
double reach system is used with jack legs deployed the lift capacity will be again reduced
to approximately 30% of the forklifts untaden weight so for example a 3000kg forklift is
needed to lift 1000Kg in load position 110b. In contract, a straddle type truck mounted
forklift fitted with one of the aforementioned Wheel stabilisation mechanisms can greatly

30 increase rated load capacity for a given forklift weight as the only restricting factor is the
design strength and power in retracted reach mode. it is therefore possible for this type of
forklift to lift 200% its own unladen weight either with single reach to lift from load position
110a or with double reach to lift from position 110b with or without front mounted jack
legs, so for example a 1000kg forklift of this type can lift in excess of 2000kg.

35



400b is fitted under the fork carriage 21. In operation the transverse
wheels 14 are in 5 contact with the surface fromfirst contact until the
forks haWOR2814Bdl1And el evated the | oad. The strai ght WREEEPFHORPISAS cone in
contact fromthere to full height and the | oad can be retracted. It is
to be understood that both wheels will be | owered together, however Figures
11 and 1012 show one wheel stabilisation nmechanismup and one wheel
stabil i sati on mechani smdown for clarity.1”The wheel stabilisation
mechani snms 400, 400a and 400b can be actuated by placing the ramin other

| ocati ons on wheff@uks ¥e ahdemntdoietmbote iDasttioages i fisiiteeto thiet dpeaifidi dedails

coupling 15as sho or through a series of rods, Ilinks I i ot
is also posg??ﬂ”ge%er&&' L\fg]ﬂcg] %ﬁé" " yf%g?yk‘% Wmﬁ’?eo%'gy’ralaﬁ%tﬁ éltr%ﬂ’éﬁg Q{I og &ﬁ%ﬁ‘oen S

| i nkage systginalteratidfdearkipoksipie vayat @msadfe of thehievdntive as idefinashin the appended
with a stanEg*d fgrE carriage or any other type of sideshift or fork

posi ti oner s dde ?age with or without wheel stabilisation 20 nechani sm
400, 400a and 400b. Cenerally conventional straddle type truck nounted
forklifts are capable of lifting approxi mately 30% of the unladen forklift
weight at full extension if fitted with a single reach system for exanple
lifting the first |oad 110a, and are capable of lifting 25 approximtely
100% its unladen weight if front nounted jack | egs are deployed. If a
doubl e reach systemis used with jack | egs deployed the |ift capacity wll
be again reduced to approxi mately 30% of the forklifts unladen weight so
for exanple a 3000kg forklift is needed to Iift 1000Kg in | oad position
110b. In contract, a straddle type truck nmounted forklift fitted with one
of the aforenentioned Wheel stabilisation mechanisns can greatly 30
increase rated | oad capacity for a given forklift weight as the only
restricting factor is the design strength and power in retracted reach
node. It is therefore possible for this type of forklift to lift 200%its
own unl aden wei ght either with single reach to |lift fromload position 110a
or with double reach to lift fromposition 110b with or w thout front
nmounted jack |l egs, so for exanple a 1000kg forklift of this type can |ift
in excess of 2000kg.



WO 2011/ 033111PCT/ EP2010/ 063815 17 It will of course be understood that the
invention is not limted to the specific details described herein, which
are gi verWBPOAIBE exanpl e only, and that various nodi PCEAFRYUAY63ISAY
alterations are possible within the scope of the invention as defined in
the appended Cains 1 to 23. WD 2011/ 033111PCT/ EP2010/ 063815 18 CLAI MVS:

1. Aforklift truck including a |Iinkage systen1for novenment, conprising; 5a
noveabl e neans contained within a channel?8 a first link arm
pivotally connected to the noveable neans at a first pivot point and a
connecting |link menber at a second pivot point; a second link arm
pivotally c nR ed substantially near a mdpoint of the first [ink arm at
athird pivgﬁwggéht and at a fixed point relative to the channel
substantially near a 10centreline of the channel at a fourth pivot point;

athird link nmean Lvotall onnected to th | i m.at a fifth

pi vot poi nt 'and ﬁi"ﬂﬁ%%@%ﬂéﬁ&f‘%a 'Phﬁ? %‘émr‘”f{l%%%gi‘&i:ﬁ%f%‘%o’ point at the
opposi t es end such nidvabbleheedns @eetaingdtwithof a themnskecond pi vot poi nt connecti ng
the first link ar

per pendi cul ar toamﬁéﬂeagﬁﬁéﬁg%ﬁgﬁéﬁ%ggdﬂéﬁgegrgggéasbtﬁegﬁ%?g&aﬁglﬂ%@@éé ‘de“ltw%aé}gn a
retracted aadosixdotingéck pesiti e sevdnd bizobpghte t hrough the second pi vot
S\th pi vor pol né SBEHHLER #5 Trelbh el R e TERAREL Pha’ & Bl RE i gy ke
merber renakns asulisitapioapdint aunstafited pointeeltivoto the tisenelmubsentiallyerear ke
forki 1701 r benredte BT caa i ecs S EVF BB ng an actuator in which
movenment of the hithikalyk sigstepivosllpcoascmadd thy sedrmddingl drmasti fittopivblopaiel
from the aCtaHg Eootrhetc%mtwgc%nlgiiiﬂilé%%?nbse)(%g &'Wxth pivot point at the opposite end such that the

travel path of the second pivot point connecting the first link arm to the connecting link

member remains substantially perpendicular to the channel when the linkage system is

15  moved between a retracted and extended position and the angle through the second pivot

point connecting the first link arm to the connecting link member and the sixth pivot point

connecting the third link arm to the connecting link member remains substantially constant

in relation to the channel when the linkage system is moved between a retracted and

extended position.

20
2. A forklift truck as claimed in Claim 1, including an actuator in which movement of
the linkage system is occasioned by the application of force from the actuator to the
linkage system.

25 3. A forklift truck as claimed in Claim 2, in which one end of the actuator is pivotally

connected to the first link arm and the other end of the actuator is connected to a fixed

location on the channel,

4, A forklift truck as claimed in Claim 3, in which optionally the other end of the

30  actuator is pivotally mountable to a location on the second link arm.

5. A forklift truck as claimed in any one of the preceding claims, in which the third fink
means of the linkage system is a link arm, or either a hydraulic or electrical ram which
enables the linkage mechanism to provide an independent tilt mechanism.

35



253. A forklift truck as claimed in Caim2, in which one end of the
actuator is pivotally connected to the first link armand the other end of
t he act ua¥8r2011¥33dhnected to a fixed | ocation on the chBRAEP20109638AS
forklift truck as claimed in aim3, in which optionally the other end of
the 30actuator is pivotally nountable to a | ocation on the second |link arm
5. Aforklift truck as clained in any one of the preceding clains, in which
the third |link nmeans of the |inkage systelfiis a link arm or either a
hydraulic or electrical ram which enables the |inkage mechanismto provide

an i ndependgnt t jalfbrkife&hanhs Blaimadln 203 bhe 3B kRl dui? 02 Bi<) 688 hish EOmoBnting
forklift truck as claimed i

n ne of the precedin |_ai i ich.
nmount i ng meMSEPET & B‘Efétiot”ieﬂﬁééafnﬁ%dgo‘i‘ait'gi'éﬂel?tb"@gtpﬁﬁ% Cbﬁﬁ}fﬁﬁ%}%h Gt ttrﬂeeg\@htaaoﬁrgl
such that tBenrficyes tHeOirBt inkaitRestthagnitdie dyistesd td ineknaveablef mehes bid kegeivot
systemto the noveabl e neans and .t he pivot pojnt connecting.the,seco i nk
a?/m to the ﬁ%‘ﬂh?‘?ﬂﬁ‘&c‘ff’&ﬁﬁ@@eﬁ?@]‘%sﬁrﬁ tgﬁ%%”lﬂ’ﬁ” P RRTPE %‘Ilei O%“tgpe(fl ﬁg acﬁeg\rtfjr‘?el .
7. A forklifite drtHs khashee! @i med in any one of the preceding clains, in which
t he di stance between the pivot points on the first link arm that is, the
di stance between the pivot point connecting the noveable nmeans to the first
link arm and. t heagbxot trpeH & clgiofaeaes hngné bethe Mlecdmgrudiinsnk vérich the distance

first link armis substantially egual to the distance bhe t [ :

poi nt conneBeEE ePYRIIYS PR grrsﬁl'rikoarphg@i’sr Zrﬂe &P%QC%%XE"%%H t?%BR'OM%'m
connecting kbmtecimiTher mboeddne nfdansto tienkrsalimh ame asdlis¢ aivot pdihy ceteating te. A
forklift truck as clained in im6, in i,ch th S .

i vot | péf nt Secnsd ghaRets g FadnE arb i erriRk T el o tas HRREEe BENERR S B
the pivot prim cEHPRBRE thaGethiel FRconttol thakrsatink sion ke treoconieniingtinkbeember
subst anti al equal, to either of .the distances between the pivot point

0
connect i ng thBeHERFdRLPE AEOsEBUEW Pk st 1 ink arm and the pivot poi nt

connecting the second link armto the first link armor the pivot point
eonnect| 09 4 SaoRIT LKk iel Skt Sl BB s PESREL
any one 9f thedefiesedi BgopbainkBarmi tacthuedirstgink droaend dver pivogpoeanennaltingh thes
e L Oob e BhoEs b U RREsCl BISLARAr LR AL Borrse
link ar m andefdichdhd bRkt pR@BNAERINDitotnalbable araes teethe first link arm and the pivot
point connecting the second link arm to the first link arm or the pivot point connecting the
second link arm to the first link arm and the connecting link member to the first link arm.
20
9. A forklift truck as claimed in any one of the preceding claims, including a load
carrying means which is attached to the connecting link member of the linkage system
and the connecting link member comprises at least one component to which the first link
arm and third link means are pivotally connected.

25
10. A forklift truck as claimed in any one of the preceding claims, in which the movable

means comprises a component that is moveable between a first and second position

within the channel, such as a sliding mechanism or a rolling component.

o 11, A forklift truck as claimed in any one of the preceding claims, in which the channel
is removably or slidably attached to an upright member such as an upright mast of the
forklift truck.

12. A forklift truck as claimed in any one of the preceding claims, in which the forklift

35 truck is adapted to be mounted on a carrying vehicle, and the load carrying means



25 10. Aforklift truck as clained in any one of the preceding clains, in
whi ch the novabl e neans conprises a conponent that is noveabl e between a
first andvV928HA¥3Ydsition within the channel, such as aP§TEFEHYABEHani sm
or arolling conmponent. 3011. A forklift truck as clainmed in any one of the
preceding clains, in which the channel is renovably or slidably attached to
an upright nenber such as an upright mast of the forklift truck. WO

2011/ 033111PCT/ EP2010/ 063815 20 conpri ses2@& fork carriage and forks which
are attached to the connecting |link nmenber of the |linkage system 13. A
forklift truekpasesc dorkredrriage any foke wofchtdne apacdhedd e coraiesting link mkinbhr the

| i nkage 5 s¥sten1additionally controls the angle of the |oad carrying nmeans
relative to R A PGt forkiift mast which houses the channel of the

| i nkage system as the | oad carrying nmeans noves between a retracted and

t ended i,tion, by the.li ' . . t4
wthin the dant | Ree R ERE ob el THEHY IR RbobihbplifhiRdri! e lfkace
system 30 sjdtemPadditiokbilyf torttrolictheamotd af imedoach cammyin@ neeao$ reltivepioeibedipight

| ai nB, | i f t f L t i j i th
an"ad) ust ablaemgrrwaET st e RoFs” st kit SRR AR o B intalt
or to enabl eng@vies dperadros rétoaciel] asd ekteaded posiet, twhegelnf thehlinkbgagyetary igi flally

means. 15 15. A forklift truck as_cl.ai in_any.o t j
clains, i nclr‘fltﬁqcﬁﬁ)lea Qe i Q6PT fnsegt(igfgeﬁgerr%c?ﬁﬁ%ii {snrénsl %@3@@ Jeﬂ‘? @{é?g | aggﬁh{e
the front engstein.the forks of the forklift conprising a wheel assenbly
novabl y Sonnect ed to a pivot assenbly. 2016.A forklift truck as clained in
Claim 1§, in which the wheel assenbly conprises at |east one wheel nounted

such that tHhe. axissfoediiftriaicktas ariméd imenywreedf the ppenedingediaimg, inhehietx BRY efe of
rotation of the piv assenbl : . ner.at i itk U a
rﬁ]% Hgttrf%ﬁnkﬁ O%’y’ste%?ér’rg%a o] gﬁeédg&g%dt?e ) AL kithSY ; ¥

ram ext endd"¥ & asse 0Tro 01 vot poi nt,
whi ch in turaecéon desmahdacttvég) dasaienbloy tdevahiaed operater ta ddistithegtilt settisg ef so
that the vvhc?el agserrbl rotates or

he load carryind means.

15
15. A forklift truck as claimed in any one of the preceding claims, including a wheel
stabilisation mechanism located at or adjacent the front end of the forks of the forklift

comprising a wheel assembly movably connected to a pivot assembly.

20  16. A forklift truck as claimed in Claim 15, in which the wheel assembly comprises at
least one wheel mounted such that the axis of rotation of the wheel is parallel to the axis
of rotation of the pivot assembly, whereby in operation an actuator, such as a ram,
extends forcing the pivot assembly to rotate about a pivot point, which in turn forces the
wheel assembly downwards onto a loading surface so that the wheel assembly rotates or

25 rolls along the loading surface.

17. A forklift truck as claimed in Claim 15 or Claim 16, in which the wheel assembly

comprises an actuator directly connected to the pivot assembly.

ac 18 A forkiift truck as claimed in any one of Claims 15 to 17, in which the wheel
stabitisation mechanism further comprises additional rods or links for connecting rams or

actuators.

19. A forklift truck as claimed in any one of Claims 15 to 18, in which the wheel

35  stabilisation mechanism comprises at least one wheel which is mounted such that the axis
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21. A forklift truck as claimed in any one of Claims 15 to 20, in which the wheel
stabilisation mechanism is provided on the forks in an arrangement to allow side shift of

10  the forks while the forks are bearing a load.

22. A forklift fruck as claimed in any one of the preceding claims including an

integrated side shift system.

15  23. A forklift truck substantially as herein described with reference to and as shown in

the accompanying drawings.



