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69 Improved ioad handllng vehicle.

€) The application provides a toad handling vehicle with
a chassis (1) and a telescopic load handling member
which may be increased or decreased in length as required.
The load handling member is movable about both a hori-
zontal axis (x) and a vertical axis (y-y) so that the load
handling member may extend either to the front or to the
rear of the vehicle. The load handling member comprises
a boom (5) of two or more telescopic sections pivotally
mounted at one end to the chassis (1) and having a load
handling attachment (6) at the other end, the load han-
dling attachment (6) being detachable and selected from a
fork carriage, a shovel loader bucket and a digger bucket.
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IMPROVED LOAD HANDLING VEHICLE

This invention rclates to improved load handling
vehicles which may te operative to the front and rear
whilst the chassis of the vehicle remains stationary.

An object of the present invention is to provide an
imprbved load handling vehicle in which'the load handling
member is more versatile.

’ Aecofding to the present invention a load handling
vehicle comprises a chassis, and an elongate telescopic

load handling member so that the length of the load handiing
membér may be increased or reduced wherein the load handling
member is movable about both a substantially horizontal

and a substantially vertical axis, the movement about the
.substantially vertical axis being'at least 180° and arranged
so that the load handling member may extend cither to the
front or to the rear of the vehicle as desired and wherein
the telescopic load handling member comprises a telescopic
boom of two or more telescopic sections pivotally mounted

at one end to a rotavable support on the chassis, and a load
handling attachment at the other end of the boom, the load
handling attachment being detachable and iﬁterchangeablg

and selected from a fork carriage, a shovel loader bucket
and a1 digger bucket. o

The load handling vehicle may include a sicain gauge
mechanism connected between the chassis and each of the
axles of the vehicle to detect changes in the turning
moment applied to a respective axle by the weight of the

superstructure and the load and an audible and or visual
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alarm operable by a respective sfrain gauge mechanism 1o
give warning when the turning moment about an axle is
such as to render the vehicle unstable,

The invention will now be described by way ofJexample
with reference to the accompanying drawings in which:

Figure 1 is a side elevation of a preferred form of
load handling vehicle simplified by the inclusion only of
the main parts.of the vehicle; |

Figures 2a, 2b and 2c are side elevations of part of
the load handling boomréhown in the load handling vehicle
of figure 1 partly in section and with various alternative
load handling attachments; -

Figure 3 is a rear view in the direction of arrow 4
in figure 1; -

Figure 4 is a side elevation of the-load handling vehicle
of figure 1 showing the load handling member in an aliernative
~position;

Figure 5 shows an arc of movemenl of the load handling
member about a horizontal axis with the load handling
vehicle standing still; and

Figure 6 shows the preferred arc of movement of the
load handling member about a vertical axis with the load
handling vehicle standing still.

In the drawings and referring particularly to figure 1
a load handling vehicle consists of a chassis 1 surrorted

upon ground-engaging sheels 2. The chassis 1 supporis engine

and transmission components (not shown), a control cab 3
]

py
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and a cradle 4 positibned'at the.;ear of the vchicle.

The cradle 4 provides a mounting for a load handling member
which comprises a load handling boom 5 pivotally; mounted
between the cradle 4 for movement about the horizontal

axis X-X (see also figure 3), and a load handling atiach-
ment 6 at the end o1 the boom. The cradle 4 is mounted on
a slewing bearing 7 (figure 3) so that the load handling
member may be .rolated abont a vertical axis Y-Y.

The 1oéd handling boom 5 is shown as two telescopic
sections but the boom may comprise three or more sections
if desired. The hoom 5 is elevated or depressed respectively
above or below the horizontal by means of hydraulic piston
and cylinder assemblies 8 pivoted to the boom at 10 and
pivoted to the cradle 4 at 27 power being supplied in a
conventional manner by means of the main engiune or a
‘secondary engine nrovided for the operation of the load
handling member,

As seen from figures 2a, 2b and 2c the bcom 5 1s
extended or retracted by means of a hydraulic ram 11 or
similar device contained within the boom. The boom 5 may
have various alcernative load handling attachments 6 three
of which are shown in figures 2a, 2b and 2c to illus(rate
different modes of operétion.

Figute 2a illustrates a boom 5 having a fork carriage
load handling attachment 6. The fork carriage 6 pivots
about the point 9 on the boom 5 and is able to change its

attitude to the boom by means of a hydraulic piston and

R
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.eylinder assembly 12 acting between a fixed point 13 on

the boom 5 and a pivot 14 on the fork carriage 6. As shown
the hydraulic assemblies 11 and 12 may act through the same
fixed point 13 attached to the final boom section.

If desired there may be provided an arrangement whereby

the fork carriage 6 will autométically level itself as‘ther
boom elevation angle chénges, a manual override being
provided if the operator particvlarly wishes to angle

the fork carriage 6 during movement.

In figure 2b the construction of the load handling
member is substantially the same as in figure 2a except fhat
the load handling attachment is a shovel loader bucket 15
rather than a fork carriage 6.- However in figure Zc¢ the
construction is slightly aifferent from the construction
in figures 2a and 2b., In figure 2c¢ the load handling atitach-
ment is a digger bucket 16 which is pivotally mounted to the
boom 5 at 9. The digger buéket 16 is actuated by thé
hydraulic assembly 12 which acts between the fixed point i3
on the boom 5 and a linkage assembly 18 comprising links
19 and 20. The link 19 is pivoted to the boom 5 at pivot 17
and the link 20 secured to the digger bucket 16, Preferably
the various load nandling attachments are readily intor-
changeable by means of quick release devices at all of the
boom head pivots.

In figure 4 the cradle 4 and load handling member carried
ihiereby have been rotated through 18Q0 so that the boom 5 is
in a rearwardly extending position with a digger attachmenet

16 fitted. Either before or after rotating the boom 5 to the
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rear of the vehicle the pivots 10 of the hydraulic assemblies 8
are moved frowm the positions 10 to positions 21 on the boom

5 thus allowing an arc of movement of the boom about the
horizontal displaced downwardly from that in the forward
facihg mode shown in figure 1. The pivbt positions mayrbe
displaced from 10 to 21 either manually with the boom 5

held in the horizontal condition or the ends of the

hydraulic assemblies 8 may be placed in slider blocks which
may be moved between positions 10 and 21 by manual or powered
- means, In the position shown in figure 4 the ‘digging
operation may be coutrolled from a seat 24 attached to the
rotatable cradle 4 as well as from the cabin 3 =9 that_ the
onera£or has a clear view of the digging operation.

Figures 5 and 6 show the arcs of movement of the load
handling member about horizontal and vertical axes
respectively. 1In figure 5 the load handling boom 5 is shown
in front and rear modes but has an additional extension member
known as'a dipper arm 25 attached between the boom 5 and the
load handling gttachment, in this case a digger bucket 26.
The dipper arm 25 is attached to the end of the boom 5 by
quick release devices and is actuated by the hydraulic
assenbly 12 (see figures 2z, 2b and 2c). The digger bucket
26 is identical with the digger bucket 16 excep’ that it is
actuated by a further hydraulic device (not shown) mounted
separately in the outer end of the dipper arm anrnd powered
from the vehicle itself via hoses up the boom 5. In figure
6 the arc movement about the vertical axis Y-Y is shown

indicating that the load handling. vehicle may operate not
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only front and rear as shown in figure 5 but also to the
sides of the vehicle.
Although figure A illustyates an angle of rotation

of 2700 the angle of rotation could be in excess of 3600

in the case of a load handling vehicle having no cabin 3.
Also although the specification has referred to movement
about horizontal and vertical axes this is understood to
include movement about axeé lying substantially horizontal
or vertical.

The load handling vehicle of the presenthihvention
is preferably a four wheel drive vehicle having four wheel
steering for rough terrain or agricultural usage. Aléo, as
- a load handling %ehicle of the present invention may be
subject to overloading or unbalancing it is preferred to
include a strain gauge mechanism connected between the
chassis and each of the axles of the vehicle to detect changes
in the tﬁrning moment applied to a respective axle by the
weight of the superstructure and the load and to give warning
when the turning moment about the rear axle with respect
to the position of the load handling member is Such as to
render fhe vehicle unstable.

A suitable strain gauge arrangement is dic<eclosed in our
cognate copending application Nos. 44295/74 and 23270/75 now
Pritish Patent No. 1 528 741 to which reference is directed
for further details.

Although the present invention has been particularly
described with reference to movable pivot poihts on the boom
5 for the hydraulic assemblies 8 élternatively the pivot points

on the cradle 4 may be movable.
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'WHAT WE CLAIM IS:

1. A load handling vehic¢le comprising a chassis, and

an elongate telescopic load handling member so that the
length of the load handling member may be incrcased or
reduced wherein the load handling member is wmovable about
both a substantially horizonta! and a substantially vertical
axis, the movement about the substantially vertical axis
being at least 18_0O and arranged so that the load handling
member may extend either to the front or to the rear of the
vehicle as desired and, wherein the telescopic load handling
member comprises, a telescopic boom of two or more
teleécopic sections pivotally mounted at one end to a
rotatable support on the chassis, and a load handling
attachment at the other end of the bhoom, the load handling
attachment being detachable and selected from a fork carriage,
a shovel loader bhucket and a digger bucket.

2. A load handling vehicle according to claim 1 wherein
the rotatable support comprises a cradle between which the
elongate boom is pivotally mounted for movement about a
substantially horizontal axis, the crédle being rotatable
on the chassis akout 2 substantially vertical axis.

3. A load handling vehicle according to claim 2 wherein
the telescopic sections of the boom are extendoble and

retractable hydraulically.

-

L, A load handling vehicle according to claim 3 wherein
the pivotal movement of the boom is effected by a hydraulic
piston and cylinder assembly acting hetween the cradle and

the boom,
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5. A load handling vehicle according to claim 4 wherein
the cradlc is mounted at the rear 6f the vehicle and there
are two positions either on the cradle or.on the boom

at which tﬂe hydraulic piston and cylinder assembly

may be pjvotally mounted, a first forward positioﬂ when

the boom is extending towards the front of the vehicle

and a second pésition still forward in relation to the
vehicle when phe cradle and bocm carried thereby have been
turned through 1800 about thervertical axis so‘.that the
boom extends outwardly from the rear of the vehicle so that
in the rear position the arc of movement of the ﬁoom about
the horizontal axis is inéreaSed.

6. A load handling vehiélg according to any one of the
preceding claims including a strain gauge mechanism copnected
between the chassis and each of the axles of the vehicle
‘to detect changes in the turning moment applied to a
respective axle by the weight of the superstructure and the
load and an audiblé.and or visual alarm oﬁerable by a
respective strain gauge mechenism to give warning when the
turning moment about‘an axle is such as to render the
vehicle unstable,

7. A loa24 handling vehicle according to any one of
claims 1 to 6 wherein the load handling member is movable
about a vertical axis ihrough 3600 or more.

8. A load handling vehicle substantially as hereinbefore
described with reference to and as illustrated in tke

accompanying diawings.,
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