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(57) Abrége/Abstract:

A lift truck comprising a first portion having a carnage mounted on a carriage mast and one or more first wheels, and a second
portion distinct from the first and comprising a cab mounted on a cab mast to enable the raising of the cab and one or more
second wheels, the first portion being pivotally mounted relative to the steering of the truck being capable of being effected by
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(57) Abréege(suite)/Abstract(continued):
adjusting the angle of the first portion relative to the second, wherein substantially all controls for controlling the functioning of the
truck during depositing and pickup of goods are arranged so as to permit the raising thereof together with the cab.
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ABSTRACT

A lift truck cbmprising a first portion having a carriage mounted on a carriage mast and
one or more first wheels, and a sec.ond'portion distinct from the first and comprising a
cab mounted on a éabi mast - to enable;t'h,e“ raising of the cab and one or mdfe second-
wheels, the first portion being pivotally "n-ioun'ted relative to the steering of the truck
being capable of being effected by ad] usting the angle of the first portion rclat\ive to the
second, wherein substantially all COntrol-é for controlling the functioning of the truck
during deposi;ting and :pi‘\ckup of goods are “arrangéd SO as to permit the raising thereof

together with the cab.
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Lift Truck and Lift Truck Operating Method

The present invention relates to a lift truck, in particular a lift truck for use in

warchouses. The preSent invention.add‘itiOHally relates to a method of operating a lift

- truck.

Lift trucks are known and fall into two bro_ad categories, bullding_ trucks and warehouse

type trucks.

Building trucks are used outside to transport material around building sites. Typically
building trucks will have a mast with :vertically moveable forks upon which the material

can be lifted and carried.

Building sites have contrasting types of terrain, such as soft ground rough ground and
surfaces having loose material, in addltxon to the possibility of the terrain being wet and
sloping. T herefore building trucks have pamcular features which enable them to

ne gotlate such terrain.

To operate over rough terraln the butldmg truck must have a suttably high ground-
clearance 1n addltlon to the suspensmn pI'()peI'tleS of pneumatlc tyres. The tyre footprint
loading of the butldmg truck must be sufﬁmently low to prevent it from smklng into
soft ground Consequently, htgh ﬂotatlon tyres are employed and the weight of the
building truck is minimised, the welght bemg detenmned by the structural strength

requirements of the truck.

To maintain traction over the various terrain, particularly when conditions are wet, and

the surface is inclined, building trn_cks often employ drive to all fonr wheels. This is

particularly neceSsary when taking into consider_ation the low weight of the building

truck. Furthermore the centre of gravity 1S ’located at the | approximately the central
position of the bulldtng truck to load all four wheels evenly, thus ensuring each wheel is

capable of prov1d1ng tractive force
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2

Bmldmg tmcks must also be sufficiently manoeuvrable and gcnerally have the ablllty

to turn the forks and steering up to a maximum of about 45 degrees either side of the

forward dlrectlon _:(t.e. In a yaw dlrect-.lon). ;Howev-er, angles mgmﬁcantly above 45

degrees are not used since they tend to make the building truck unstable.

Building trucks are powered by petrol or diesel driven internal combustion engines

- where the harmful emissions are diluted'in the atmosphere.

Building trucks are not required to lift loads to very great heights because:-

a) other forms of lifting dcvices are ayailablc €.g. cranes.

b) lifting a load to a mgmﬁcant helght when the bulldmg truck 1s on uneven ground 1S
dangerous since the truck may tip over as the load 1s raised. Thls 1s particularly
significant on butldmg trucks wh1ch have pneumatlc tyres (and hence: allow roll or

pitch of the truck body as the load is raised) and, as mentloned previously, building
trucks are desrgned to be light (in line with strength reqmrements) and have a relatively

high ground clearance (thus raising the centre of gravity of the truck).

Conversely warehouse type trucks are required to lift loads to significant heights and -
thus use a tel.escopic mast and forkarrangement to load and unload goods in loading
bays, typlcally in the aisles of warehouses. To maximise space efﬁcrenpy in the

warchouse, the alsles are narrow, and goods are stacked vertlcally in the loading bay.

The condmons and the requirements of a lift truck in a warehouse, and the assomated

problems these condrtrons bring, contrast strongly with those condmons found on a

building site and the requlrements of a bu1ld1ng truck.

Warehouses are ihsi'de and hence dry, the warehouse floor is generally hard'and smooth

usually of concrete, as well as being flat. Therefore there are no associated traction

problems associated with the warehouse type truck when movmg along an aisle, and for

this reason warehouse type trucks employ drive to the two rear wheels
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Operating inside a warehouse requires warehouse type trucks to be powered by power
sources where there are no harmful emissions, such as gas -'fuelled internal cornbustion

engmes or electrrc motors Therefore it would be mappropnate to use a llft truck

powered by a petrol or diesel fuelled internal combustlon cngtne in a warehouse.

To maintain the stability of the warehouse type truck, particularlywhen it 1s loading and
unloading goods into the loading bays;- extra weight is added to the rear of the

warehouse type truck The combined extra weight and the weight of the heavy goods

exhibits hrgh loadmg on the tyres of the warehouse type truck, and hence solrd tyres are

used, i.e. non- pneumatic tyres, which do not srgnlﬁcantly deform durtng loading and
unloading. Such tyres exert hlgh loadmgs on the ground Wthh must be sufficiently

strong to resist such loads, hence the use of concrete

The added extra weight results in the centre of gravity being located towards the rear of

the truck. Thus, the stability of the truck is improved when steering at hi gh steer angles.

Storage space is gcnerally at a premlum in warehouses and hence goods are stacked to a
Very srgmﬁcant hetght and arsles between rows of goods can be narrow Consequently,
1t 1s difficult for a llﬁ truck to retrleve and deposrt goods that are located at right angles
to the truck’ S drrectlon of travel. If the goods are located at some height above the

position of the lift truck drlver th1s manoeuvre is further complicated by the difficulty '

- of the driver in seemg whether the forks are at the correct height and lateral posrtton to

enter a pallet or the llke upon Wthh the goods are stored.

Prior art trucks have attempted to overcome this problem by employing pallet forks
mounted on a travers'ing arrangement at '90'°--'to the- truck’s direction of travel. The

arrangement permits the forks to move rnto a pallet and retneve the pa]let with no

‘movement of the remalnder of the truck occurrlng Such truck designs limited to

working at thlS 90‘? angle,- may suffer from stabllrty;problerns at height, and can be

relatively cornplex to manufacture.
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The present invention seeks to overcome, or at least mitigate, the problems of the prior

art.

One aspect of the present mventlon prowdes a y lift truck comprising a first portion
having a carrtage mounted on a. camage mast and one or more first wheels and a
second portlon dlstmct from the first and compnsmg a cab mounted on a cab mast to
enable the ralslng of the cab and one or more second wheels, the first portion being
pivotally mounted relanve to the steering of the truck belng capable of bemg effected
by adjustmg -the angle of the ﬁrst portlon relative to the second, wherein substantlally
all controls for controlhng the functlonlng of the truck durmg deposmng and pickup of

goods are arranged so as to permit the ralsmg thereof together with the cab.

A second aspect of the present invention provides a method of operating a lift -truck
compnsmg a first portlon having a carriage mounted on a carnage mast and one or

more first wheels, and a second portlon distinct from the ﬁrst and comprising a cab

- mounted on a cab mast to enable the rals-mg of the cab and one or more second wheels,

the ﬁrst portion bemg pivotally mounted relatlve to the steenng of the truck bemg
capable of being effected by adjustlng the angle of the ﬁrst portion relatlve to the

second wherein substanttally all controls for controllmg the functlomng of the truck

- during deposmng and pickup of goods are arranged so as to permit the raising thereof

together with the cab compnsxng the steps of:
1) posmonlng the camage at the requtred helght to engage goods to be plcked
. up, |
1) manoeuvnng the entlre truck into the requlred posmon to engage the goods by
drwmg at least one of the ﬁrst or second truck wheels

iii) raising the carnage to plck up the goods |

- Embodiments of the present inventionw_i-l-l now be described, by way of example only,

with reference to the accompanying drawings, in which:

FIGURE 1 is a side View of a lift truck accot'ding to an embodiment of the present

Invention; and
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FIGURE 2 1s a pla_n view of the lift truck of Figure 1‘.

Referring to the ﬁgures, a warchouse type lift truck indicated generally at 10 comprises

a first portion 12 and a second portion 14 that are inotally_ mounted together by a pin

34 arranged along a vertical axis.

‘The first portion 12 comprises a\i mast 16 that' may be raised telescopically using any

suitable knoWn méans such as hyd'raulic rams The mast 16 -is shown in unbroken lines
in its retracted posrtlon and in broken llnes in 1ts extended posmon The mast 16 shown

in the ﬁgures is a two-stage mast but in other embodlrnents other suitable mast

' arrangements may be provrded.(eg .three stage masts). |

' A carriage 15 1s provrdcd on the front face at the top of the mast 16 and is arranged to

mount pallet forks 18 or other suitable attachments such as spikes or grabs (not shown)
Suitable arrangements comprising hydraulic rams (not sh_own) are preferab_ly provided
to enable the entire fﬁmas.t 16 to be tilted'(i-..e. pitched) backwards and forwards and/or the

carriage 15 to be tipped forwards and backwards relative to the mast.

A parr of wheels 32 are provrded to support the first portron and are arranged in a fixed
position relatrve to each other by an axle (not shown) The axle 1S preferably arranged to
pivot about a horlzontally arranged pivot p1n 36 to permlt the ‘wheels to. rlde over

uneven ground. The wheels 32 are driven by electric motors (not shown) but i In other '

classes of embodlment, hydraulic orother sultab-le- motorsmay be employed.

‘The second p0rtionl4‘ comprises a cab 22 mounted on a‘sec’ond mast 20. The mast 20
1s shown in a retracted position in unbroken hnes and an extended posrtlon In broken

lines. The cab S provrded with a safety cage 28 a seat for the truck operator 24 and a

plurality of controls 26 (mcludmg a steering wheel 27) to control the speed and

direction of the truck as well as to enable the camage 15 and cab 22 to be lifted. Ascan

be seen from Frgure 1,: the entlre cab 22 mcludmg the ‘seat_24 .and controls 26 may be
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‘ 6 .
raised by the mast 20. The controls lifted with the cab’include at least those for

controlling the manoeuvring of the truck 10 and cont-rols for li.fting the fork carriage 15.

" The second portion turther comprisesa:pair of wheels 30 mounted in a substantially

fixed position relative to the second portion 14 and weights 25 to improve the stability
of the truck 10, particu1arly when the masts 16 and 20 are raised. A proportion of this
weight may be provided by batteries provided in the truck to store the energy required

to power the motors.

In operation, the tr-uck operator drives down a warehouse aisle to the locatiOn from
which he/she wrshes to retrieve some palletlsed goods (not shown) If the goods are
above ground level, he/she raises the pallet forks 18 to the required level and preferably |
also raises the cab 22 to a posmon where he/she has a good view of the pallet forks 18.
Since the necessary truck controls 26 are rarsed with the cab it 1s stlll possible for the
truck manoeuvring and hifting functlons to be_ operated..- Ina preferred embodlmen_t, the
cab 22.'is automatically raised s-imultaneously with the forks 18 (e.g. under the control
of a mrcroprocessor controller or the like). Once the forks 18 are at the correct height,

the operator turns the first portion 12 through 90° in drrectlon A to the posrtlon shown
in Figure 2. This is preferably achleved by mdependent motors (not shown) dnvmg
wheels 32 in opposrte directions under the mﬂuence of an mput from a control 26 (e.g.

steering wheel 27) controlled by the drrver Of course, the ﬁrst portion 1is capable of

pivoting through 90° in the opposrte dlrectlon to that shown in Figure 2 (i.e. the first

‘portion can be turned through 90" to the right or left of the stralght ahead posrtlon

shown in broken hnes in ﬁgure 2). A surtable controller (e g A mlcroprooessor

controller) may be provrded to convert lnputs from the steering wheel 27 rnto the

appropriate relatrve angular velocmes of the wheels

Both wheels 32 may then be drlven forward to enable the pallet forks 18 to mterengage
with a pallet (not shown) in a stack. The operator may then lift the pallet and optlonally

tilt the pallet backwards to ensure that it is held stably on the truck To remove the

pallet he/she then reverses the drive to wheels 32 so ‘that the pallet is clear of the stack

before agam causmg the wheels to be drrven n opposrte directions thereby rotating the
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forks 18 back to a Straight~ahead pos*ition Both of the forks 18 and the cab 22 may then
be re-lowered so that the goods stacked on the pallet may be transported safely to thelr

_ desired location and deposited.

One advantage of the hift truck of the present mventmn is that it requires fewer

- components than prnor art trucks that pcrmanently have the fork carriage 15 mounted at

90° to the vehicle’ s normal dlrectlon of travel, and Wthh use a separate “traverse”
mechanism to w1thdraw and deposu goods from a stack Addltlonally, the truck of the
present invention 1s more ﬂemble 1n 1ts operatlon than such prior art trucks

Furthermore, by ensunng that wheels 32 remam close to the forks 18 in a fixed relative

direction at all txmes the stability of the truck 10 may be 1mproved

It should be understood that numerous changes may be made w1thm the scope of the
present mventlon The cab 22 or seat 24 may be arranged so as to rotate together with
the forks 18. The truck may be drwen by any suxtable power unit such as electric
motors, gas or d:esel engines. Steermg may. be effected by alternative means such as
hydraulic ram(s) or the like mounted between the first and second portlons for
example. The truck may be rear wheel drive or four wheel dnve (as alternatives to front

wheel drive), and in WhICh cases the rear wheels may be dnven in o;:pomte directlons to

perm1t the truck to be steered.
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Claims

A l’ifttruck compr‘ising’ a first portion having a carriaege mounted on a carriage mast
and one or more first wheels, and 2 second 'portion distinct from the first and
comprisino a cab mounted on acab'mast to enable the raising of the cab and one or
more second Wheels the first portlon belng pivotally mounted relative to the

steenng of the truck bemg capable of bemg effected by adjusting the angle of the

first portion relative to the second, wherein substantlally all controls for controllmg
the functlonlng of the truck during depo.s:ttng and ptckup of goods are arranged so
as to permit the raising thereof together with the cab.

A 1ift truck according to Claim 1 whereinthe or each first wheel 1s a driven wheel.

A lift;truck according to Claim 1 or Claim 2 wherein two first wheels are provided.

A nIift truck according to Claim 3 when dep_endent upon ciaim 2 wherein differential

amounts of drive can be apphed to the tw-o first wheels.

‘A lift truck according to any preceding-Claim wherein the or each second wheel is a

- driven wheel.

A llf’t truck accordmg to any precedmg clalm wherem two second wheels are

prov1ded

A hft truck accordmg to Clalm 6 when dependent upon claim 5 wherein differential

' amounts of drive can be applied to the two second Wheels

A lift truck a_ccording\ to any preceding Claim wnerein the cab ‘ma'y be raised

independently of the carriage.

. A hift truck accordmg to any one of Claims 1 to 7 wherein the cab is raised

automancally when the camage 1S ralsed
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10. A-liﬁ truck according to any preeedingClaim .whereih the cab is capable of rotation

relative to the second portion. -

1. A hﬂ truck accordmg to any precedlng Claun wherem the seat 1s capable of

rotatlon relatlve to the cab

12. A hift truck according to any p;eceding claim where the mast 1s fixed for rotation

with the first portion in the steering direction.
13. A lift truck according to any preceding claim which is a warehouse type truck.

14. A method of operatmg a llft truck of any precedmg Clalm comprising the steps of:
1) posmomng the camage at the requn'ed helght to engage goods to be plcked
up; -
ii) manoeuvring the enti.re truck ih’to the 'required pOSition to engage the goods by
dnvmg at least one of the first or second truck wheels

iii) raising the camage to pick up the goods.

15. A method accordmg to Claim 14 wherem in step (1) the cab 1s raised or lowered to

a helght correspondmg to the posmon of the camage
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