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157] ABSTRACT

This invention relates to a grab bucket constituted by
a double action jack comprising a piston rod in two
parts, mounted coaxial and so as to rotate with respect
to one another. This bucket comprises in addition a
device for adjusting the angular orientation of the.
parts of the piston rod, this adjusting device being
coupled directly-to the said two parts of the rod.

'One application of the invention is the manufacture of

an orientable grab bucket which is compact and which
has well protected control members.

8 Claims, 5 Drawing Figures

23

UNITED STATES PATENTS )
3314709 4/1967  GUINOt.....coovvvcrerrrrirrrn, 294/70
% F
e}
9
la
9
21
(o)
G
O\




3,814,471

PATENTEDJUN 4 1874

SHEET 1 OF 3

Q)
I\H@
S ssh.l

/ ~ \\\ R R T N A 72222 L2 2l 00 R )

\\

Q J .\& ./
\ 6 Por vrrreress \\\\\\\\\\\\\\\\ \\\\\\\\\\\\\ rrrrrrrersrssrreesrri0.

q.I.@

FIG.1




PATENTEDJUN 4 1974 . 3.814.,471

SHEET 2 OF 3
2 Q
Z u 2%
= = N
©
©
e A
£ c 1
) ‘ 1\*\1 |
077777 7 07
Q N ?
O
L
>
= n
77
b
==
N‘(\Lﬁ
"
/(U (YD'
H[ {
L
777
.0 o
=




PATENTEDJUN 4 1874 3.814,471
SHEET 3 OF 3

O | B Fre
HUHH =




1
GRAB BUCKETS

The present invention relates to a drag bucket pro-
vided with a jack, the piston rod of which comprises
two parts that are orientable with respect one to the
other.

In the technical field of drag buckets, U.S. Pat. No.
3,314,709 for example already discloses the arrange-
ment according to which the jack controlling the
bucket has a piston rod composed of two parts which
are mounted coaxially in the body of the jack and so to
rotate with respect to each other.

Furthermore, it is known by the second addition Ser.
No. 79,892 to French Pat. No. 1,136,481, in particular
to provide a drag bucket with a device for adjusting its
angular orientation about the axis of its control jack. By
applying this orientation device to the drag bucket de-
scribed in U.S. Pat. No. 3,314,709 the angular orienta-
tion of the two parts of the piston rod of the jack con-
trolling the bucket could be regulated, though this had
not yet been effected. ‘

However, after a brief study and several tests, it was
ascertained that the adaptation as such of the above-
mentioned orientation device to the bucket described
in U.S. Pat. No. 3,314,709 leads to cumbersome and
therefore heavy and expensive arrangements which are
moreover relatively fragile, the orientation device not
always being correctly protected.

It has appeared necessary to continue the studies in
order to remedy the above-mentioned disadvantages.
The invention has been developed in this way and has
for its object a grab bucket constituted by a double-
action jack comprising a body, inside which a piston
may move in translation, integral with a piston rod
composed of two parts mounted coaxially and so as to
rotate with respect to one another.

This grab bucket comprises in addition a device for
adjusting the angular orientation of the two parts of the
rod of the piston, this adjusting device being coupled
directly to the said two parts of the rod of the piston.

A hollow is advantageously made in at least one of
the two parts of the rod of the piston, whilst the adjust-
ing device is disposed at least partially inside said hol-
low.

In addition, this adjusting device preferably com-
prises a hydraulic drive motor provided with two cham-
bers selectively connected to a source of pressurized
fluid and to a discharge tank by two conduits, in man-
ner known per se, whilst said two conduits are made in
one of the two parts of the rod of the piston.

Finally, the adjustment device often comprises, in
manner known per se, a speed reducer coupled to the
output member of the hydraulic drive motor.

The invention will be more readily understood and
secondary characteristics as well as their advantages
will appear, in the course of the following description,
of an embodiment given by way of example. It is under-
stood that the description and the drawings are given
only by way of indicative and non-limiting example.

Reference will be made to the accompanying draw-
ings, in which:

FIG. 1 is an elevational view, with part section, of a
bucket according to the invention;

FIG. 2 is a detailed view of the device for adjusting
the orientation of the bucket of FIG. 1;
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FIG. 3 schematically shows the arrangement of  the
speed reducer, which the adjusting device of FIG. 2 is
provided with;

FIG. 4 is a section along IV—IV of FIG. 2;

FIG. § is a section along V—V of FIG. 2.

Referring now to the drawings, FIG. 1 comprises, in
known manner, a control jack, having piston means
constituted by a lower rod part.2 mounted-to pivot on
an upper rod part 1, the piston member la, integral
with the upper rod part 1, moving inside the cylinder
9. The working members comprising shell members 5
and 6 are articulated on a rocking lever 4 fixed to the
lower ‘end of the lower rod part 2 of the piston rod.

‘Connecting rods 7 and 8 are coupled between the cyl-

inder 9 and the shell members 5 and 6 respectively.
However, it is furthermore noted that the hollow in
the upper rod part 1, inside which the lower part 2
partly penetrates, constitutes the housing of a hydraulic
motor 3 coupled to a speed reducer 3a. The hydraulic
motor 3 has its casing integral in rotation with the
upper rod part 1 of the piston means, whilst the output
member of the reducer 3a is integral in rotation with
the lower rod part 2 of the piston means. Conduits 16
and 17 made in the upper rod part 1 of the piston
means are connected, on the one hand, to the hydraulic
motor. 3 in order selectively to ensure the supply of

‘pressurised fluid or the return to its discharge tank, for

one, and for the other, the return to a discharge tank
or the supply of pressurised fluid respectively, and on
the other hand to the flexible conduits 14 and 15
branched to the supply circuit of the rotation of the
bucket. It will further be noted that the piston member
la defines, in cooperation with the upper rod part 1
and lower part 2 of the piston means and with the cylin-
der 9, the upper and lower chambers 20 and 21 respec-
tively of the jack. ,

FIGS. 2 and 3 show in detail the assembly of the hy-
draulic motor 3 and the speed reducer 3a. The housing
of the motor 3 is fixed by screws 22 to the upper rod
part 1. The speed reducer is constituted by a planetary
gear train. A pinion 3f is mounted integral with the
driven shaft 3e of the motor 3 and meshes, in the pres-
ent case, with three satellites 3c, each of them being
fixed to an axis 3g mounted to pivot on the lower rod
part 2 of the piston means. On each axis 3g there is
fixed a second pinion 34 integral in rotation with the
corresponding pinion 3¢ and meshes with a ring 3b
integral in rotation with the upper rod part 1 of the pis-
ton means. It will be noted that the lower rod part 2 is
locked in translation on the upper rod part 1 of the pis-
ton means by means of half-rings 10 and 11, the nut 12
and the counternut 13,

Furthermore, in addition to the above-mentioned
conduits 16 and 17, two other conduits 18 and 19, also
arranged inside the upper rod part 1 of the piston rod,
selectively connect the chambers 20 and 21 of the jack
to the pressurised fluid supply and to the discharge
tank. The upper rod part 1 of the piston means is pro-
vided in known manner with a stirrup-shaped member
23 for connecting the bucket to the beam or jib of the
public works machine which is equipped therewith.

The advantages of the bucket which has just been de-
scribed will now be given. v

Firstly, this bucket which comprises a jack having a
piston rod in two parts, has, ipso facto, the advantages
inherent in this arrangement. Among these advantages,
the embodiment of the control of the shells 5 and 6 of
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the bucket and the integration of the rotating joint, per-
mitting the supply of the jack, with the jack itself, will
be noted in particular.

However, these advantages of the known solutions
are accompanied by that of a device for adjusting the
orientation of the bucket integrated with the jack itself.
This arrangement results in a compact construction
(the overall size of the bucket is substantially identical
to that of the non-orientable bucket), as well as a satis-
factory mechanical protection of the mechanism of the
device adjusting the-orientation. In fact, the latter is not
connected to the bucket at a spot exposed to shocks,
but on the contrary is located inside the jack which,
whether or not the bucket is provided with a device for
adjusting its orientation, is, in any case, made and dis-
posed in order to possess a good mechanical resistance,
particularly to shocks,

It will also be noted that the use of a hollow made in
the piston rod in order to house the hydraulic motor 3
and the speed reducer 3a, finally renders the piston
rod, and consequently the complete bucket, lighter
with respect to the prior known buckets, of which the
piston rod did not comprise a hollow and which were
equipped with a device for adjusting their onentatxon
not integrated-in said piston rod.’

Moreover, it will be noted that the mechanism of the
orientation adjusting device, when the latter is disposed
in the rod of the jack, as in the bucket that has been de-
scribed, is protected from any contamination, but also
lubricated correctly and easily, simply by the outflow
of leakages of the hydraulic ﬂuxd controlling the hy-
draulic motor 3.

Of course, there are numerous variants of the bucket
that has been described by way of example, which are
in accordance with the invention. The conduits 16,17,
18, 19 which have shown substantially diametrically
opposite in two’s, the conduits of one of the groups
being shifted angularly by 90° with respect to the con-
duits of the other group, could thus be disposed differ-
ently, if this proved necessary, or, even more simply, if
this contributed to facilitating the manufacture and/or
assembly for example.

Similarly, in order to be able to house the device for
adjusting the orientation of the bucket, in the housing,
which is necessarily not very voluminous, of the piston
rod, this adjusting device is necessarily constituted by
the assembly of a relatively rapid hydraulic motor 3
with a speed reducer 3a. Nevertheless, depending on
the dimensions of the control jacks of the buckets and
of the hydraulic motors which may be made, the speed
reducer 3a is not always necessary. In this case, the hy-
draulic motor alone constitutes the device for adjustmg
the orientation of the bucket.
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I claim:

1. A hydraulically operated grab bucket comprising
a hydraulic cylinder, working members pivotally con-
nected to said cylinder, piston means positioned on the
interior of said cylinder, said piston means including a
piston member, an upper rod part and a lower rod part
respectively extending from opposite ends of said cylin-
der; said lower rod.part extending from said cylinder
and being connected to said working members, said

-upper rod-part being connectable externally of the cyl-

inder to a supporting means, power adjusting means
within the interior of said cylinder connecting the lower
rod part to the upper rod part for enabling rotational
adjustment of the lower rod part with respect to the
upper part so as to effect a rotary positioning of said

‘working members in a desired position wherein said

piston member has an axial chamber into which axial
chamber the upper end of said lower rod part extends
with said adjusting means engaging the upper end of
said lower rod part in said chamber.

2. The invention of claim 1 wherein said adjusting
means includes a hydraulic motor means: -

3. The invention of claim 2 wherein said upper rod
part extends upwardly from said piston member and in-
cludes a hollow portion in which said hydraulic motor
means is mounted.

4. The invention of claim 3 wherem said adjusting
means includes a speed reducer coupled between the
output of the hydraulic motor and the upper end of the
lower rod part. S

5. The invention of claim 4 addmonally including
first and second conduits extending through said upper
rod part and connected to said hydraulic motor for pro-
viding power fluid to said hydraulic motor.

6. The invention of claim 3 wherein said speed re-
ducer comprises a planetary gear train.

7. A hydraulically operated grab bucket comprising
a hydraulic cylinder, working members pivotally con-
nected to said cylinder, piston means positioned on the
interior of said cylinder, said piston means including a
piston member, an upper rod part and a lower rod part
respectively extending from opposite ends of said cylin-
der, said lower rod part extending from said cylinder
and being connected to said working members, said
upper rod part being connectable externally of the cyl-
inder to a supporting means, power adjusting means in-.
cluding hydraulic motor means within the interior of
said cylinder connecting the lower rod part to the
upper rod part for enabling rotational adjustment of the
lower rod part with respect to the upper part so as to
effect a rotary positioning of said working members in
a desired position, wherein said upper rod part extends
upwardly from said piston member and includes a hol-
low portion in whi¢h said hydraulic motor means is
mounted. ' ‘

8. The invention of claim 7 wherein said speed re-

ducer comprises a planetary gear train.
* * * * * -
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