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(54) Front loader boom

(57) A front loader consists of two loader arms (1,
18) laterally spaced apart, and which can be hinge-
mounted on a carrier vehicle about a horizontal axis.
Each arm comprises first and second arm elements (2,
3) and a parallel guide linkage (11-17) to control move-
ment of a work tool (10) when the loader arm is pivoted.

In order to accommodate different chordal meas-
urements (S1, S2) whilst retaining the largest possible
number of common parts, it is proposed that the loader

arms (1, 18) of a range have a common vehicle-end ele-
ment (3) and the differing chordal measurement (S1,
S2) is set by means of elements (2, 19) of differing
lengths at the tool -end, the angle subtended by the first
joint (7, 22), the second joint (13, 23) and the third joint
(14, 20) being of the same size for all loader arms (1,
18) in the range.
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Description

[0001] The invention relates to a front loader range for
vehicles, and comprising front loaders consisting of two
laterally spaced apart loader arms with differing chordal
measurements which

- can be coupled with a carrier vehicle and pivoted
vertically about a first articulated joint,

- are made up of a vehicle end arm element and a
tool end arm element inclined with respect thereto,
and

- support, at the tool end, a work implement, such as
a loading shovel, which is guided substantially par-
allel by means of a parallel guide-linkage when the
loader arm is pivoted, the parallel guide linkage
have a rear and front reversing lever, these being
joined to one another by means of a tipping cylinder
and the rear reversing lever being mounted in a
second articulated joint arranged in the end region
of the vehicle-end arm element remote from the
vehicle, and the front reversing lever being mounted
in a third articulated joint at the tool end of the tool-
end arm element

[0002] A front loader range may comprise several
front loaders of differing chordal measurements, which
will depend on the size of the carrier vehicle or the
intended use. In this description chordal measurement
refers to the shortest distance between the joint by
which a loader arm is supported on the carrier vehicle,
and a joint at the free end region of the loader arm about
which a support frame receiving the tool can be pivoted.
[0003] The front loaders of ranges known to date con-
sist of loader arms with arm elements of different
lengths at the vehicle end and tool end which in addition
subtend differing angles. In front loaders which have a
parallel guide-linkage for the tool, however, this
approach brings with it a disadvantage, since modifica-
tions have to be made to the linkage in order to obtain
the smallest possible deviations from the parallel
motion. This means that each loader in the range
requires a plurality of different reversing levers, which
makes rationalised manufacture of the front loader more
difficult.
[0004] The objective of the invention is to provide a
range of front loaders of the type outlined above, the
front loaders of which, and in particular the parallel
guide-linkages, are made up of as many common parts
as possible.
[0005] This objective is achieved by providing the
loader arms of a range with a common arm element at
the vehicle end and by arranging for the different
chordal measurement to be set by arm elements of dif-
fering lengths at the tool end, the angle subtended at
the first, second and third joints being the same in all
loader arms of any one range.
[0006] By applying this approach, the front loaders of

a range differ only in terms of the arm element at the
tool end and the tipping cylinders, the length of which
will depend on the desired chordal measurement of the
respective front loader. The reversing levers are the
same in all front loaders of the range.

[0007] In order to be able to manufacture front loaders
of this type on an even more rationalised basis, the
invention offers another feature whereby the arm ele-
ment at the tool end consists of an end-piece, which is
of the same form for all front loaders of a range, co-
operating with the tool frame receiving the tool, and an
intermediate piece adjusted to the desired chordal
measurement. Consequently, the end region of the
loader arms, which is of complex construction, with the
articulated joints for the reversing lever and the tool
frame, can be designed to fit all front loaders, whereas
only the intermediate pieces will be of differing lengths,
these intermediate pieces being relatively simple in con-
struction.
[0008] The invention will be described in more detail
below to a preferred embodiment shown in the accom-
panying drawings, in which:-

Figure 1 is a first front loader of a first range with a
small chordal measurement;

Figure 2 is a second front loader from the same
range with a large chordal measurement,
and

Figure 3 is a front loader from another range.

[0009] In the alternative, as explained below, it may be
possible to achieve the object by having arm elements
of different length at the vehicle end whilst keeping the
length of the tool end arm element constant, and keep-
ing the same angle at the first, second and third joints
for each loader arm of the range.
[0010] The front loader illustrated in Figure 1 consists
of two loader arms 1 arranged spaced laterally at a dis-
tance apart from one another. Each loader arm is made
up of an arm element 2 at the tool end and an arm ele-
ment 3 inclined relative thereto at the vehicle-end, and
is welded in the region between two link plates 4
between which the spars 2, 3 are received.
[0011] In the region of the tool-end element 2, the two
loader arms 1 are joined by means of two tubular mem-
bers 5, 6 to give a stable unit. Located at the free ends
of the element 3 at the vehicle end is a first articulated
joint 7 with a horizontal axis, by means of which the
loader arm 1 is hinged-mounted on a front loader frame,
not illustrated, which is mounted on a carrier vehicle so
that the front loader can be pivoted in a vertical plane
with the aid of hydraulic positioning cylinders.
[0012] Located at the other end region of the loader
arm 1 is an articulated joint 8 for pivotally mounting a
tool frame 9, which will receive the work tool 10 to be
used. The distance of this joint 8 from the first joint 7 is
defined as chordal measurement S1 of the front loader
arm, which is relatively small in this particular embodi-
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ment of the invention.

[0013] So that the work tool 10 received in the tool
frame 9 remains in its position relative to the surround-
ings whilst the front loader is being pivoted, as required
when conveying loose material in a loader-shovel for
example, the front loader is fitted with a parallel guide
linkage. This has two reversing levers 11, 12 and of
these the dual-arm reversing lever 11 is mounted in a
second articulated joint 13 at the link-plate end terminal
region of the element 3 at the vehicle end. The reversing
lever 12 is mounted in a third articulated joint 14
arranged off-centre in the peripheral region of the ele-
ment 2 at the tool end. The parallel guide-linkage is
completed by a push rod 15 pivotally mounted between
the one arm of the reversing lever 11 and the front
loader frame (not illustrated) and a tipping ram 16 pivot-
ally mounted between the reversing levers 11, 12. The
cylinder 16 pivots the tool frame 9 with the fitted work
tool 10 about the joint 8 along with a pivotally mounted
push rod 17 arranged between the reversing lever 12
and the tool frame 9. The tipping ram 16 is illustrated
schematically by its longitudinal axis only.
[0014] The joints 13, 14 of the reversing levers 11, 12
and the effective dimensions thereof are specified in
such a way that when the work tool 10 is tipped, is illus-
trated in Figure 1, the relative position of the work tool
10 in relation to its surroundings remains substantially
constant ( to within slight but negligible variances) as
the front loader is pivoted about the horizontal axis.
[0015] Like the system described above, the front
loader illustrated in Figure 2 is one of a range which dif-
fers by their respective chordal measurement. In con-
trast to that of Figure 1, the front loader illustrated in
Figure 2 has a considerably larger chordal measure-
ment S2 and is therefore capable of servicing a signifi-
cantly broader work range. To accommodate the larger
chordal measurement S2, the loader arms 18 of this
front loader have elements 19 at the tool end which are
longer than those described above and a tipping ram 16
of matching length. All other components are the same
as those described with reference to the first front
loader described above. This advantage is achieved by
an arrangement in which the third joint 20 for the revers-
ing lever 21 subtends with the first joint 22 at the front
loader frame end and the second joint 23 for the revers-
ing lever 24 an angle that is the same for all front load-
ers of a range.
[0016] Figure 3 depicts a front loader which belongs
to a different range in which intermediate members are
used to adapt to the differing element lengths S3 of the
loader arms 25. The element 26 at the tool end includes
a member 27, which is the same length for all arms in
the range, and which, in the same way as the tool-end
element 2 of the front loader illustrated in Figures 1 and
2, is permanently connected to the vehicle-end element
3. In the case of a loader arm 25 with the smallest pos-
sible chordal measurement S3, an end-piece 28 at the
free end of the member 27 provides a link with the tool

frame 9 receiving the tool 10 and is the same size for all
tool-end members in this range. At the free ends, the
member 27 is provided with a flange 27a and the end
piece 28 is provided with a flange 28a, which enable the
two components 27, 28 to be detachably connected to
one another. In the case of loader arms 25 having a
larger chordal measurement S3, an intermediate mem-
ber 30 with flanges 30a, 30b at its ends is arranged
between the member 27 and the end-piece 28, the
length thereof being adjusted to the desired chordal
measurement S3.

[0017] Other arrangements are possible within the
scope of the claims appended hereto. For example, it is
also possible to increase the length of the vehicle end
arm-element whilst keeping constant the length of the
tool end arm element of the range. This may however be
disadvantageous because a long vehicle end arm ele-
ment is more nearly horizontal when the work imple-
ment is on the ground, and accordingly substantial end
loads can be transmitted to the region of the vehicle
front axle when a load is lifted by the implement. In con-
trast a short vehicle end arm element is more vertical,
and thus the horizontal component of lifting force trans-
mitted to the front axle is reduced. If however, the load-
ing of the front axle is not a critical factor, variation of the
length of the vehicle end arm element may be possible
in order to vary the chord length of front loaders of a
range.

Claims

1. A front loader series for a vehicle, comprising two
loader arms laterally spaced apart and adapted to
differing chordal measurements, the loader being
arranged for coupling to

- a carrier vehicle via a first pivotal connection,
each arm comprising an arm element at the
vehicle end, and an arm element inclined with
respect thereto at the tool end, the arms being
adapted to support a working tool at the tool
end, said working tool being guided by means
of a parallel guide-linkage, the parallel guide-
linkage comprising front and rear reversing
levers joined to one another by means of a tip-
ping ram, the rear reversing lever being
mounted via a second pivotal connection at the
junction of the arm elements, and the front
reversing lever being mounted via a third piv-
otal connection at tool-end of the arms,
wherein the loader arms have a common vehi-
cle-end arm element, and the chordal meas-
urement is set by means of tool-end arm
element of suitable length, the angle sub-
tended by the first, second, and the third con-
nections being substantially the same
regardless of the length of the tool-end arm
element.
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2. A front loader series as claimed in Claim 1, wherein
the tool-end arm element is connected to the vehi-
cle end arm element in a relative position such that
the linkage line of the joints (7, 22; 13, 23; 14, 20)
runs essentially parallel with the longitudinal axis of
the tipping cylinder (16) when the work tool (10) is
located in the position in which it is required to
exhibit the smallest parallel guide error

3. A front loader series as claimed in Claims 1 and 2
characterised in that the tool-end arm element (26)
consists of a member (27), which is of the same
construction for all loader arms (25) of any one
series, connected to the vehicle-end arm element
(3) and an end piece (28), which is of the same con-
struction for all loader arms of any one series, co-
operating with the tool frame (9) receiving the work
tool (10), which together form a loader arm (25)
with the smallest possible chordal measurement
(S3), whereby in order to obtain a loader arm (25)
with a larger chordal measurement (S3) an inter-
mediate member (30) adapted in terms of length to
suit the desired chordal measurement (S3) can be
arranged between the spar member (27) and the
end-piece (28).

4. A front loader series as claimed in Claim 3, charac-
terised in that the components (27, 28, 30) of the
tool-end element (26) are detachably joined to one
another.

5. A front loader series as claimed in Claim 4, charac-
terised in that the components (27, 28, 30) of the
tool-end element (26) are detachably joined to one
another by means of flanges (27a, 28a, 30a, 30b).

5 6

5

10

15

20

25

30

35

40

45

50

55



EP 0 982 439 A1

5



EP 0 982 439 A1

6



EP 0 982 439 A1

7



EP 0 982 439 A1

8



EP 0 982 439 A1

9


	bibliography
	description
	claims
	drawings
	search report

