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(57) Abréegée/Abstract:

A device for gripping one or more elongated element(s), includes two main gripping arms adapted to hold a load between them.
This type of device Is often used in a mobile machine such as a wheel loader for handling lumber. One or more hydraulic cylinders
move the main gripping arms relative to one another for gripping a load. At least one auxiliary gripping arm controlled by a second
hydraulic cylinder moves the auxiliary gripping arm relative to the main gripping arms in order to further engage the load against the
main gripping arms. The second hydraulic cylinder Is connected operationally to the first hydraulic cylinder in such a way that the

movement of the auxiliary gripping arm is Initiated only when the piston of the first hydraulic cylinder reaches a predetermined
position.
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Abstract

A device for gripping one or more elongated element(s),
includes two main gripping arms adapted to hold a load
between them. This type of device is often used in a
mobile machine such as a wheel 1loader for handling
lumber. One or more hydraulic cylinders move the main
gripping arms relative to one another for gripping a
load. At least one auxiliary gripping arm controlled
by a second hydraulic cylinder wmoves the auxiliary
gripping arm relative to the main gripping arms in
order to further engage the 1load against the main
gripping arms. The second  hydraulic cylinder 1is
connected operationally to the first hydraulic cylinder
in such a way that the movement of the auxiliary
gripping arm 1s initiated only when the piston of the
first  Thydraulic <cylinder <reaches a predetermined

position.
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A device and method for gripping at least one elongated
element

FIBELD OF THE INVENTION

The present invention relates to a device for gripping
at least one elongated element, which device comprises

two main gripping arms adapted to hold said element
between them and at least one first hydraulic cylinder

for moving the main gripping arms relative to one
another, the device also comprising at least one

auxiliary gripping arm and at least one second

press sald element against the main gripping arms. The
invention will be described below in a case where the
device is applied in a mobile machine, such as a wheel
loader, for handling lumber. The invention also relates

to a method for gripping said elongated element.

The auxiliary gripping arm is intended to be activated
after the main gripping arms have been made to grip one
Or more elongated element(s), such as a bundle of logs.
By bringing the auxiliary gripping arm against the
bundle, the logs are packed together Dbetween the
auxiliary gripping arm and the main gripping arms and
they are thus held in a stable manner, and the risk of
them falling out of the grip during transport is
minimized. The auxiliary gripping arm is intended to be

activated automatically when the main gripping arms
have been moved together.

The gripping arm device is often used in an aggressive

‘environment and is subjected to powerful impacts during

operation. Broken-away pieces of wood, snow, ice etc.

can find thelr way into the gripping arm system of the

device and have a negative effect on the control of the

auxiliary gripping arm and also subject hydraulic
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valves etc. to great stresses. There are therefore
problems 1n achieving a zrobust, operationally reliliable
solution as far as the control of the auxiliary

gripping arm 1is concerned.

PRIOR ART
Patent specification SE 319 592 describes a log-
handling device of the type described above. The

10 the hydraulic circuilt of the main gripping arms via a

quxiliary gripping arm 1S moved after the main gripping
arms have closed. Said valve ig arranged on a first
hydraulic line whilch leads to the hydraulic cylinders
15 which drive the main gripping arms and is activated
only when a predetermined pressure has been reached in
trhis 1line. When the maln gripping arms close, the
pressure in said fFirst 1line is built up and, when 1t
+eaches said predetermined value, the valve opens and
270 admits fluid 1into a second line which leads TO &

hydraulic cylinder for moving the auxiliary gripping

AaXin.

75  to SE 319 592 is that 1if a rrunk comes to lie between
the main gripping arms in such a way rhat they are not
closed fully, the pressure in the first line will be
built up all the same and rhe auxiliary dJripping arm
will be moved. This can lead to one Or more logs belng

30 dropped during transport, which would entail a risk of
harm or damage for both personnel and other equipment

located under the movement path of the gripping arm.

SUMMARY OF THE INVENTION

35 One object of the invention is to provide a device
which affords opportunities for more reliable operation
‘n relation to the prior art, in particular with regard

+o the activation of the auxiliary gripplng arm.
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This object is achieved by virtue of the fact that the
second hydraulic cylinder is connected operationally to
the first hydraulic cylinder in such a way that the
movement of the auxiliary gripping arm is initiated
only when the piston of the first hydraulic cylinder
reaches a predetermined position. The position of the
piston of the first hydraulic cylinder corresponds
directly to the position of the main gripping arm and,
by controlling the movement of the auxiliary gripping
arm depending on the position of sald pist"on, the
auxiliary gripping arm will therefore not be moved
before the main gripping arm has reached 1ts closed

position.

According to one preferred embodiment of the invention,
said first hydraulic cylinder 1is provided with an
opening, to which a first hydraulic line is connected,
the opening is arranged in such a position in the first
hydraulic cylinder that the piston of the latter can
pass it, and the opening defines said predetermined
piston position. In this way, a hydraulic signal can be
obtained when the piston passes said predetermined

position.

According to another preferred embodiment, the first
hydraulic line is connected to a valve for control of
the latter, which valve is in turn arranged on a second
hydraulic line which 1s connected to said second
hydraulic cylinder. When the piston passes sald
predetermined position, the pressure fluid from a pump
will thus be made to act on the wvalve. The wvalve 1is
preferably adapted to open at a pump pressure exceeding
a specific value. According to a development, the
device comprises a pump with wvariable displacement,
which pump is adapted to provide the first hydraulic
cylinder with pressure £luid. When the piston has
passed said opening and reaches its end position, the
pressure which the pump delivers increagses until the

valve opens.
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A further object of the ‘nvention 1g to provide a
method which allows more reliable operation in relation

ro the prior art, in particular with regard to the

activation of the auxiliary gripping arm.

This obiject is achieved Dby virtue of the fact that, 1in

2 first step, two main gripping arms are moved relative

to one another in such a way that they are made to grip

a2t least one elongated element, and then, in a second
10 step, at least one auxiliary gripping arm 1s moved
relative to the main gripping arms in such a way that

it presses said element against the mailn gripping arms,

where the movement of the auxiliary gripping arm 1S

initiated by virtue of a piston in a first hydraulic
15 cylinder, which 1s adapted to move the main grippilng

arms relative to one another, reaching a predetermined
position. ‘

Further preferred embodiments and advantages of the

70 invention emerge from the following description and the
patent claims.

BRIEF DESCRIPTION OF FIGURES
The invention will be described in greater detail below
75 with reference to the embodiment shown 1n  the
accompanying drawings, 1in which
FIG 1 shows a diagrammatic illustration of the main
and auxiliary gripping arms 1in a side view, and
FIG 2 shows the device for control of the grippling

30 arms according to Figure 1.

DETATLED DESCRIPTION OF PREFERRED EMBODIMENTS
Fig. 1 shows a gripplng arm device comprising two main
gripping arms 1, 2 which are shown in an opened-out

35 position (dot-dash  lines) and a closed-together

position (solid lines) . In the closed-together
position, the tips of the main gripping arms 1, 2 are
in contact with one another OoOr in direct proximity toO

one another. The gripplng arm device also comprises two
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suxiliary gripping arms 3, 4 which are likewise shown
in an opened-out positilon (dashed lines) and a closed-
together ©position (dot-dash 1lines). The guxiliary

gripping arms 3, 4 are arranged so as to e moved

5 parallel to the plane in which the main gripping arms

1, 2 are moved.

The main gripping arms 1, 2 are connected pivotably tO
5 center part 5. A first double-acting hydraulic
10 cylinder 6, 7 1s provided for moving each of the main
gripping arms 1, 2. One end wall of each of the
hydraulic cylinders 6, 7 ig connected in an articulated
manner to said center part 5, and each of the plston
rods of the hydraulic cylinders 6, 7 is connected 1in an

15 articulated manner to said mailn gripping arm 1, 2.

rach of the auxiliary gripplng arms 3, 4 is arranged
pivotably on one of rhe main gripping arms 1, 2. A
second double-acting hydraulic cylinder 8, 9 1is
20 provided for moving cach of the auxiliary gripping arms
3, 4 relative to the respective main gripping arm 1, 2.
One end wall of each of the hydraulic cylinders 8, 9 is
connected in an articulated manner tro the respective
main gripping arm 1, 2, and each of the piston rods of
25 the hydraulic cylinders 3, 9 is connected 1n an

articulated manner to said auxiliary gripping arm 3, 4.

when a bundle of tree trunks 1s gripped, both the main
gripping arms 1, 2 and the auxiliary gripping arms 3, 4

30 are initially arranged 1in rhe opened-out position.

First the main gripping arms 1, 7 are moved together

into the closed-together position. Then the auxililiary
gripping arms 3, 4 are mnoved toward their closed-

together position, the rrunks then being packed in the

35 space Dbetweell the main gripping arms 1, 2 and the

auxiliary gripping arms 3, 4.

Figure 2 shows & hyvdraulic system for controlling the

main gripping arms 1, 2 and the auxiliary gripping arms
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3, 4. The system 1s of the load-sensing type, a
variable pump 11 delivering the quantity of pressure
fluid reguired, in the Iorm of hydraulic oil. The
system comprises a motor 10 for driving the pump 11l. In
rhis case, the motor 10 consists of the driving engine
of the vehicle. A directional valve 13 controlled by a

lever actuator 12 1is connected tO the pump 11 and to

the hydraulic cylinders -9 for operating these. The

1ever actuator 12 is arranged in the vehicle cab for

manual operation by the driver.

such a way that they are activated essentially
simultaneously. The second cylinders 8, 9 for moving

the auxiliary gripping arms 3, 4 are also arranged in a
parallel configuration in such a way that they are

activated essentially simultaneously. The second

hydraulic cylinders 8, 9 are also arranged in series
after the first hydraulic cylinders 6, 7 in the flow

direction from the pump 11.

Wwhen the actuator 12 1is operated by the driver for
gripping a bundle of logs, rhe directional valve 13 1s
adjusted so that. the piston side of the TwoO first
cylinders 6, 7 is connected to the pump 11. At the same
time, the piston side of the two second cylinders 8, 9
s connected to the pump 11. The piston rod side of the

rwo first hydraulic cylinders 6, 7 is also connected €O

a sump 26 when the valve is operated. The piston rod
side of the two second cylinders 8 9 ig, however, not
connected to the sump 26 when rhe directional valve 13

is operated. The piston rod side of the two second

cylinders 8, 9 is connected to a spring-loaded,

closed when the directional valve 13 is operated. This

arrangement results in the maln gripplng arms 8, S

being moved while the suxiliary gripping arms 3, 4 are
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not moved relative to the main gripping arms 1, 2 when
the directional valve 13 opens.

Bach of the second hydraulic cylinders 8, 9 is
connected operationally to one 6 of the first hydraulic
cylinders 1in such a way that the movement of the
auxiliary gripping arms is initiated only when the
piston of the first hydraulic cylinder 6 reaches a
predetermined position. For this purpose, the first
hydraulic cylinder 6 has an opening 15 through its wall
in proximity to its end wall 16 on the piston rod side.
The opening 15 is also arranged in such a position in
the first hydraulic cylinder 6 that the piston of the
latter can pass it. The position of the opening 15 in
the longitudinal direction of the hydraulic cylinder 6
defines said predetermined piston position. A first

hydraulic line 17 also connects the opening 15 to the
sequential wvalve 14 in such a way that the sequential

valve 1s made to open when a predetermined pressure is
reached in the line 17.

The position of the opening 15 in the longitudinal
direction of the hydraulic cylinder 6 corresponds to
the main gripping arms 1, 2 having reached their closed
position (see Figure 1). When the piston passes the
opening 15, a flow connection is made between the line
17 and the pump 11. When the piston reaches its end
position in the cylinder 6, the pump 11 goes up to
maximum pressure. The sequential wvalve 14 is then
loaded by the pressure from the pump 11 and, when a
predetermined pressure has been reached, the valve 14
opens and a flow connection is made between the piston
rod sides of the second hydraulic cyvlinders 8, 9 and
the sump 26 via a second hydraulic 1line 27. This
results in the auxiliary gripping arms 3, 4 being moved

from their opened-out position toward their closed-
together position.
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Tf such a large bundle of trunks has been gripped by

rhe main gripping arms 1, 2 that they do not reach
rheir closed-together position, that is to say their

tips do mnot come into contact with one another, there
is no need to compress the bundle by means of the
auxiliary gripping arms 3, 4. In this case, the
auxiliary gripping arms 3, 4 will not be moved eilther

because the piston in the first cylinder 6 will not
pass the opening 15.

A line 18 connects the piston side of the two £first
cylinders 6, 7. This piston side connecting line 18 1s
also connected to the directional valve 13. Another
1ine 19 connects the piston rod side of the two first
cylindérs"G, 7. This piston rod side connecting line 19
is also connected to the directional valve 13 and also

to the sequential valve 1l4. In a corresponding way, &

l1ine 20 connects the piston side ot the two second

cylinders 8, 9, and a 1ine 21 connects the piston rod
side of the two second cylinders 8, 9. The piston side
connecting 1line 20 of the second cylinders 8, 9 1is
connected to the piston side connecting line 18 of the
first cylinders 6, 7. The piston rod side connecting

1ine 21 of the second cylinders 8, 3 is connected to

the piston rod side connecting line 19 of the first

cylinders 6, 7 via said spring-loaded sequential valve
14.

A non-return valve 22 1is arranged parallel to the
sequential wvalve 14 for bringing about movement of the
auxiliary gripping arms 3, 4 Dback into the opened-out

position. For movement oI the main gripping arms 1, 2

and the auxiliary gripping arms 3, 4 back into the

opened-out position, the directional wvalve 13 is moved

piston rod side of the second cvlinders 8, 9 via the

non-return valve 22. The piston sides of the first and

second cylinders 6, 7 and, respectively, 8, 9 are at
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rhe same time connected to the sump 26 +wvia the

directional valwve 13.

A flow divider 23 i1is arranged oo the piston side
5 connecting line 20 for conducting a £flow of the same
magnitude to the two piston side openings of the second
cylinders 8, 9 when novement of the auxiliary gripplng

arms toward the closed-together position takes place.

10 Coupled to the 1.ine from the pump 11 to the directional
valve 13 is a 1line 24 for any other hydraulic
functions. It is therefore possible to use the same
pump for several other functions as well, such as
steering cylinders, 1lifting cylinders and/or tilting

15 cylinders. Coupled to the line from the directional
valve 13 to the pump 11 is furthermore a line running
via a shuttle valve 25 for load signals from sald any
other hydraulic functions. The shuttle valve 25 ensures
that the pump 11 delivers a PpIressSulc which 1s

50 sufficient for the load which requires the highest
pressure. The pump pressure is adjusted to a value
which lies, for example, 20 bar above the highest load

pressure required.

o The first hydraulic cylinder 6 therefore has three
openings, Or PpoOIrts, namely a first opening for
entry/exit of £luid on the piston side, a second for
exit/entry of fluid on the piston rod side and also
said, third opening 15 1in proximity to the end wall 16

30 on the piston rod side but at a sufficiently great
distance from the end wall for the piston to be capable
of passing the opening. The opening 15 also extends

radially out through the wall of the cylinder.

35 According to a development of the embodiment
illustrated, the piston of the first hydraulic cylinder
6 can be set in a number of positions relative to the
piston rod in the longitudinal direction of the piston

rod. This can be effected by, for example, the piston
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being shimmed relative tO the piston rod. In thils way,

any tolerance difficulties arising with the position of

trhe opening 15 in the cylinder can be remedied. In
other words, 1t is 1in this way made possible toO
adapt/adjust the position in which the movement of the

auxiliary gripping arms 1is initiated.

The invention 1s not to be considered as being limited
to the illustrative embodiment described above, but a
~umber of further variants and modifications are
conceivable within the scope of the following patent
claims. For example, the hydraulic diagram shown is to
be regarded as only an example for implementation of
rhe invention. Furthermore, the invention 1is in 1its
most general form limited tTO the movement of the
auxiliary gripping arm belng initiated only when the
piston of the first hydraulic cylinder reaches a
predetermined position. This wording also 1includes
movement of the auxililary gripping arm when the piston
rod of the hydraulic cylinder reaches a given position

because the piston and the piston rod are firmly

interconnected.

According to an alternative to the embodliment
i1lustrated in Figure 2, where the pump 11 delivers the

driving pressure for opening the sequential wvalve 14,
trhe driving pressure can Dbe generated by means of

another component, such as a hydraulic cylinder.

The invention is not limited to what 1s known as a
load-sensing system with a pump with variable
displacement but can also be implemented in a system
with a pump of the £fixed type. At a given Jlever
displacement and above, a sufficiently high pressure 18
achieved in order to operate the valve 14.

gy
e

According to a further alternative, one of the main

gripping arms is arranged statically and the other maln

gripping arm is movable relative to it. According to
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rhis alternative, only one first hydraulic cylinder 1s

therefore required.

According +o another alternative, the device .comprises
only one auxiliary gripping arm which 1s then arranged
pivotably toward a folded-out position in which 1t can
hear from above against a bundle of logs gripped by the
main gripping arms. According to this alternative, only
one second hydraulic cylinder is therefore required.
According to a further alternative, the auxiliary
gripping arm(s) 1is (are) not arranged pivotably on the

main gripping arms but 1is (are) instead connected O
salid center part.

The term elongated element of course includes not only
elements with an essentially circular cross-sectional
shape Dbut also elements with other cross-sectional

shapes, such as rectangular shape. The present device

can therefore also be used for applications other than
log handling, such as Thandling Dboards, planks,
sleepers, beams etc. The elongated elements can also be
made of any material, that 1s to say not only of wood

but of plastic, concrete, steel etc.

The gripping arm device can also be used in types of
vehicle other than a wheel loader, such as an excavator

loader, or in a crane 1n a truck.

The gripping arm device can also be arranged 1in a

stationary machine, for example in a sawmill or steel
plant.
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PATENT CLAIMS:

1. A device for gripping at least one elongate element,
said device comprising: two main gripping arms (1, 2)
configured to hold an elongate element therebetween and
at least one main hydraulic cylinder (6, 7) that moves
the main gripping arms relative to one another; at
least one auxiliary grippling arm (3, 4); and at least
one auxiliary hydraulic cylinder (8, 9) for moving the
auxiliary gripping arm relative to the main gripplng
arms to press a gripped elongate element against the
main gripping arms; and wherein said main hydraulic
cylinder (6, 7) comprises an opening (15), to which a
main hydraulic 1line (17) 1is connected, said opening
being located in the main hydraulic c¢ylinder so that
the piston of the main hydraulic cylinder (6, 7) passes
thereby, and the opening (15) defines the predetermined
piston position and said auxiliary hydraulic cylinder
is operationally connected to the main hydraulic
cylinder (6, 7) and 1s configured so that movement of
the auxiliary gripping arm (3, 4) 1s 1initiated only
when a piston of the main hydraulic cylinder reaches a

predetermined position.

2. The device as recited in claim 1, wherein the main
hydraulic line (17) 1s connected to a valve (14) for
hydraulic control of said valve, said valve beilng
arranged in a second hydraulic 1line (27) connected to

said auxiliary hydraulic cylinder (8, 9).
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3. The device as recited 1in c¢laim 2, wherein said
second hydraulic 1line (27) forms a return 1line from

sald auxiliary hydraulic cylinder (8,9).

4, The device as recited in any one of claims 2 and 3,

wherein said valve (14) 1s spring-loaded.

5. The device as recited 1n claim 4, wherein the wvalve
(14) is adapted to open at a driving pressure exceedilng

a specific value.

6. The device as recited in claim 1, wherein the main
hydraulic cylinder and the auxiliary hydraulic cylinder

are connected via a hydraulic system.

7. The device as recited in claim 1 or claim 6, whereiln
said device comprises a pump (11) with +variable

displacement.

8. The device as recited in any one of claims 1 and 6,
wherein said device comprises two auxiliary gripping

arms (3, 4).

9. The device as recited in claim 8, wherein the device
comprises two auxiliary hydraulic cylinders (8, 9)
which are each arranged for controlling one of the

auxiliary gripping arms (3, 4).

10. The device as recited in any one of claims 1 and 6,
wherein said device comprises two main hydraulic
cylinders (6, 7) which are each arranged for

controlling respective main gripping arms (1, 2).
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11. The device as recited in any one of claims 1 and 6,
wherein said device 1s 1ncorporated onto a vehicle

configured for lumber handling.

12. A method for gripping at 1least one elongated
element, said method comprising: moving two main
gripping arms (1, 2) relative to one another and
thereby gripping an elongate element; moving at least
one auxiliary gripping arm (3, 4) relative to the main
gripping arms and thereby pressing said elongate
element agalinst the main gripping arms; and initiating
salid movement of the auxiliary gripping arm (3, 4) when
a piston 1n a main hydraulic cylinder (6, 7) that moves
the main gripping arms (1, 2) reaches a predetermined
position, sald predetermined position defined by an
opening 1in the main hydraulic cylinder to which a main

hydraulic line connects, said piston passing thereby.

13. The method as recited 1in c¢laim 12, further
comprising: establishing a flow connection between an
opening (15) through a first hydraulic cylinder and a
pump (11) when a piston of the main hydraulic cylinder
(6, 7) passes sald predetermined position, and said

opening being connected to a first hydraulic line (17).

14 . The method as recited 1in c¢claim 13, further
comprising: arranging a valve (14) on a second
hydraulic line (27) which leads to a second hydraulic
cylinder (8, 9), said valve (14) being adapted to move
the auxiliary gripping arm (3, 4) relative to the main

gripping arms (1, 2), and said valve (14) also being
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connected to the first hydraulic 1line (17) and being

acted upon when said flow connection is achieved.



CA 02482892 2004-10-18

WO 03/089338 PCT/SE03/00370

‘1/2

FIG 1



CA 02482892 2004-10-18
WO 03/089358 PCT/SE03/00370

FlG 2



o 2




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - claims
	Page 15 - claims
	Page 16 - claims
	Page 17 - claims
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - abstract drawing

