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(57) A hydraulic cylinder having a rod safety device
is provided, which can prevent a free falling of an arm
and a bucket by fastening members when a welding part
is broken to protect a cab and an operator. The hydraulic
cylinder having a rod safety device which includes a cyl-
inder rod (1) sliding within a set stroke range in a tube
and composed of a rod head (1a) and a rod body (1b)
joint-connected to the rod head (1a); a cover (3) connect-
ed by weld joint to one end part of the tube (2); an end
cover (4) connected by weld joint to the other end part
of the tube (2); a piston (5) fastened to one end part of
the cylinder rod (1) to reciprocate along an inner periph-
ery of the tube; and a connection means composed of a
screw engagement part (10) formed in center parts of
mutual contact surfaces of the rod head (1a) and the rod
body (1b) in a shaft direction to joint-connect the rod head
(1a) and the rod body (1b) by screw-engaging the rod
head (1a) and the rod body (1b), and a weld joint part
joint-connecting the rod head (1a) and the rod body (1b)
by welding outer peripheries of the contact surfaces of
the rod head (1a) and the rod body (1b).

Hydraulic cylinder having rod safety device

Fig. 3
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Description
CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application is based on and claims priority
from Korean Patent Application No. 10-2008-0007192,
filed on January 23, 2008 in the Korean Intellectual Prop-
erty Office, the disclosure of which is incorporated herein
in its entirety by reference.

BACKGROUND OF THE INVENTION
Field of the invention

[0002] The presentinvention relates to a hydraulic cyl-
inder having a rod safety device, which can improve the
safety of a hydraulic cylinder by adding a joint connection
means to a bonding part in which a rod head and a rod
body of the hydraulic cylinder are joint-connected by
welding.

[0003] More particularly, the present invention relates
toahydraulic cylinder having arod safety device, in which
a screw engagement part (e.g. a screw is used) is formed
in center parts of mutual contact surfaces of a rod head
and a rod body of the hydraulic cylinder in a shaft direc-
tion, and an outer surface of a joint connection part of
the rod head and the rod body is welded, so that a free
falling of an arm and a bucket is prevented by a screw
engagement part when a welding part is broken to protect
a cab and an operator.

Description of the Prior Art

[0004] Asiillustrated in FIG. 1, a general hydraulic cyl-
inder includes a tube 2 accommodating a cylinder rod 1
that slides in a set stroke range; a cover 3 connected by
weld joint to one end part of the tube 2 (corresponding
to a side of arod head 1a); an end cover 4 connected by
weld joint to the other end part of the tube 3 (correspond-
ing to a side of a piston 5); and a piston 5 fastened to
one end part of the cylinder rod 1 to reciprocate along an
inner periphery of the tube 2.

[0005] As illustrated in FIG. 2, in the conventional hy-
draulic cylinder, outer part of mutual contact surfaces of
arod head 1a and a rod body 1b of the cylinder rod 1 are
connected by weld joint.

[0006] In this case, if stress is generated in the weld
joint part due to highimpact and vibration repeatedly gen-
erated during the operation of the hydraulic cylinder, fa-
tigue fracture of the weld joint part occurs to greatly de-
teriorate the durability of the weld joint part 13, so that
the life span of the hydraulic cylinder is shortened and
the safety is degraded.

[0007] As illustrated in FIG. 5, the cylinder rod 1 re-
ceives a complex load, such as a tensile force, a com-
pression force, and a bending load in a shaft direction.
At this time, a relatively large force acts on the outer sur-
face (i.e. an edge part) of the weld joint part 13 of the rod
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body 1b rather than the center of the weld joint part 13
in the shaft direction.

[0008] Accordingly, a relatively large force is applied
to the mutual weld parts of the rod head 1a and the rod
body 1b. Also, in unexpected environments, such as in
welding defects of the weld joint part 13 of the rod head
1a and the rod body 1b, an abrupt damage of the weld
joint part may precedently occur.

[0009] As described above, even if the weld joint part
13 of the cylinder rod 1 of the hydraulic cylinder (e.g. an
arm cylinder 8 of an excavator) mounted on the equip-
ment is broken due to the welding defects and so on, the
safety of the operator in the cab is not threatened by the
bucked and so on in view of the working radius of a stand-
ard working device that is provided by manufacturers of
heavy equipment.

[0010] However, as illustrated in FIG. 6, in order to
efficiently use the expensive equipment, an owner of the
equipment may mount a working device optionally re-
modeled to cope with diverse working environments (so
called "special attachments") on a bucket 7 and so on.
[0011] In this case, if the weld joint part 13 of the arm
cylinder 8 is broken due to the welding defects and so
on, a mechanical free falling of an arm 9 and the bucket
7 around a point 0 occurs, and this may cause the dam-
age of the cab 6 and the threatening of the operator’s life.

SUMMARY OF THE INVENTION

[0012] Accordingly, the present invention has been
made to solve the above-mentioned problems occurring
in the prior art while advantages achieved by the prior
art are maintained intact.

[0013] One objectof the presentinvention is to provide
a hydraulic cylinder having a rod safety device, in which
a screw engagement part is formed in center parts of
mutual contact surfaces of a rod head and a rod body of
the hydraulic cylinder in a shaft direction, and an outer
surface of a joint connection part of the rod head and the
rod body is welded, so that a free falling of an arm and
a bucket is prevented by fastening members when a
welding part is broken to prevent the damage of a cab
and to protect an operator from an accident.

[0014] Anotherobject of the presentinvention is to pro-
vide a hydraulic cylinder having a rod safety device, which
can improve the reliability of equipment by preventing a
free falling of an arm and a bucket when a welding part
of a cylinder rod is broken due to welding defects and so
on, evenif an owner of the equipment optionally remodels
a working device to cope with divers working environ-
ments.

[0015] In order to accomplish the objects, there is pro-
vided a hydraulic cylinder having a rod safety device,
according to embodiments of the present invention,
which includes a cylinder rod sliding within a set stroke
range in a tube and composed of a rod head and a rod
body joint-connected to the rod head; a cover connected
by weld joint to one end part of the tube; an end cover
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connected by weld joint to the other end part of the tube;
a piston fastened to one end part of the cylinder rod to
reciprocate along an inner periphery of the tube; and a
connection means composed of a screw engagement
part formed in center parts of mutual contact surfaces of
the rod head and the rod body in a shaft direction to joint-
connect the rod head and the rod body by screw-engag-
ing the rod head and the rod body, and a weld joint part
joint-connecting the rod head and the rod body by welding
outer peripheries of the contact surfaces of the rod head
and the rod body.

[0016] The screw engagement part may include screw
holes respectively formed in the center parts of the mutual
contact surfaces of the rod head and the rod body in the
shaft direction, and a connection bolt engaged into the
screw holes to screw-engage the rod head and the rod
body.

[0017] The screw engagement part may include a
screw hole formed in one of the center parts of the contact
surfaces of the rod head and the rod body, and a con-
nection bolt fixed by welding to the other of the center
parts of the contact surfaces of the rod head and the rod
body to correspond to the screw hole.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The above and other objects, features and ad-
vantages of the present invention will be more apparent
from the following detailed description taken in conjunc-
tion with the accompanying drawings, in which:

FIG. 1 is a schematic view illustrating a general hy-
draulic cylinder;

FIG. 2 is a view illustrating a main portion of a joint
part of a conventional hydraulic cylinder;

FIG. 3 is an exploded perspective view illustrating a
main portion of a hydraulic cylinder having a rod safe-
ty device according to an embodiment of the present
invention;

FIGS. 4A and 4B are sectional views illustrating a
main portion of a hydraulic cylinder as illustrated in
FIG. 3;

FIG. 5 is a view explaining generation of a load on
a weld joint part of a cylinder rod; and

FIG. 6 is a view explaining that a cab and an operator
may be threatened by a working device freely falling
when the weld joint part of the hydraulic cylinder is
broken due to welding defects and so on.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0019] Hereinafter, preferred embodiments of the
present invention will be described with reference to the
accompanying drawings. The matters defined in the de-
scription, such as the detailed construction and elements,
are nothing but specific details provided to assist those
of ordinary skill in the artin a comprehensive understand-
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ing of the invention, and thus the present invention is not
limited thereto.

[0020] As shown in FIGS. 3, 4A and 4B, a hydraulic
cylinder having a rod safety device according to an em-
bodiment of the present invention includes a cylinder rod
1 sliding within a set stroke range in a tube 2 and com-
posed of arod head 1a and arod body 1b joint-connected
to the rod head 1a; a cover 3 connected by weld joint to
one end part of the tube 2; an end cover 4 connected by
weld joint to the other end part of the tube 2; a piston 5
fastened to one end part of the cylinder rod 1 to recipro-
cate along an inner periphery of the tube 2; and a con-
nection means composed of a screw engagement part
10 formed in center parts of mutual contact surfaces of
the rod head 1a and the rod body 1b in a shaft direction
to joint-connect the rod head 1a and the rod body 1b by
screw-engaging the rod head 1a and the rod body 1b,
and a weld joint part 13 joint-connecting the rod head 1a
and the rod body 1b by welding outer peripheries of the
contact surfaces of the rod head 1a and the rod body 1b.
[0021] Inapreferred embodiment of the presentinven-
tion, the screw engagement part 10 includes screw holes
11 respectively formed in the center parts of the mutual
contact surfaces of the rod head 1a and the rod body 1b
in the shaft direction, and a connection bolt 12 engaged
into the screw holes 11 to screw-engage the rod head
1a and the rod body 1b.

[0022] The hydraulic cylinder having a rod safety de-
vice according to an embodiment of the present inven-
tion, except for the screw engagement part 10 including
the screw holes 11 respectively formed in the center parts
of the mutual contact surfaces of the rod head 1a and
the rod body 1b in the shaft direction, and the connection
bolt 12 engaged into the screw holes 11 to screw-engage
the rod head 1a and the rod body 1b, is substantially the
same as the conventional hydraulic cylinder as illustrated
in FIGS. 1 and 2, and thus the detailed description thereof
will be omitted. In the description of the presentinvention,
the same drawing reference numerals are used for the
same elements across various figures.

[0023] Hereinafter, the operation of the hydraulic cyl-
inder having a rod safety device according to an embod-
iment of the present invention will be described in detail
with reference to the accompanying drawings.

[0024] As illustrated in FIGS. 3, 4A and 4B, the rod
head 1a and the rod body 1b are joint-connected by
screw-engaging the connection bolt 12 into the screw
holes 11 respectively formed in the center parts of the
mutual contact surfaces of the rod head 1a and rod body
1b of the cylinder rod 1. The outer surfaces of the contact
surfaces of the rod head 1a and the rod body 1b, which
are in close contact with each other and are joint-con-
nected by the connection bolt 12, are fixed together by
welding.

[0025] That is, the rod head 1a and the rod body 1b
are firstly joint-connected by the connection bolt 12 that
is screw-engaged with the center parts of the mutual con-
tact surfaces of the rod head and the rod body in a shaft
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direction, and are secondly joint-connected by the weld
joint part 13 that fixes by welding the outer surfaces of
the contact surfaces of the rod head 1a and the rod body
1b to each other.

[0026] During working of the equipment, if external
forces, such as a tensile force, a compression force, a
bending load, and the like, are repeatedly applied to and
accumulated on the weld joint part 13 of the cylinder rod
1, the weld joint part 13 may be broken or damaged due
to welding defects and so on.

[0027] As described above, even in the case where
the weld joint part 13 is broken in unexpected environ-
ments, the rod head 1a and the rod body 1b can be kept
in a joint connection state by the connection bolt 12 that
is screw-engaged with the inner center portion of the weld
joint part 13 in a shaft direction.

[0028] Accordingly, even in the case where the weld
joint part 13 of the rod head 1a and the rod body 1b of
the cylinder rod 1 is broken, the arm and the bucket are
prevented from freely falling by the connection bolt 12,
and thus a cab or an operator can be protected from
safety accidents.

[0029] AsillustratedinFIG. 4B, the screw engagement
part 10, which is formed in the center parts of the mutual
contact surfaces of the rod head 1a and the rod body 1b
in a shaft direction to joint-connect the rod head 1a and
the rod body 1b through screw-engagement, may a
screw hole 11 formed in one of the center parts of the
contact surfaces of the rod head 1a and the rod body 1b
(e.g. formed in the rod head 1a), and a connection bolt
12 fixed by welding to the other of the center parts of the
contact surfaces of the rod head 1a and the rod body 1b
to correspond to the screw hole 11.

[0030] In this case, the construction, except for the
screw engagement part 10 composed of the screw hole
11 formed in the center of the contact surface of the rod
head 1a and the connection bolt 12 fixed by welding to
the center of the contact surface of the rod body 1a, is
substantially the same as that as illustrated in FIGS. 3
and 4A, the detailed description thereof will be omitted.
In the description of the present invention, the same
drawing reference numerals are used for the same ele-
ments across various figures.

[0031] Asdescribed above, the hydraulic cylinder hav-
ing a rod safety device according to the embodiments of
the present invention has the following advantages.
[0032] Since the screw engagement part is formed in
the center parts of the mutual contact surfaces of the rod
head and the rod body of the hydraulic cylinder in the
shaft direction (i.e. in a direction of extension and com-
pression of the cylinder rod), and the outer surface of the
joint connection part of the rod head and the rod body is
welded, a free falling of the arm and the bucket is pre-
vented by the fastening members when the welding part
is broken, so that the cab is prevented from being dam-
aged, and the operator is protected from an accident.
[0033] Also, even if an owner of the equipment option-
ally remodels a working device to cope with divers work-
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ing environments, the reliability of the equipment is im-
proved by preventing a free falling of the arm and the
bucket when the welding part of the cylinder rod is broken
due to welding defects and so on.

[0034] Although preferred embodiment of the present
invention has been described for illustrative purposes,
those skilled in the art will appreciate that various modi-
fications, additions and substitutions are possible, with-
out departing from the scope and spirit of the invention
as disclosed in the accompanying claims.

Claims

1. Ahydraulic cylinder having a rod safety device, com-
prising:

a cylinder rod sliding within a set stroke range
in a tube and composed of a rod head and a rod
body joint-connected to the rod head;

a cover connected by weld joint to one end part
of the tube;

an end cover connected by weld joint to the other
end part of the tube;

a piston fastened to one end part of the cylinder
rod to reciprocate along an inner periphery of
the tube; and

a connection means composed of a screw en-
gagement part formed in center parts of mutual
contact surfaces of the rod head and the rod
body in a shaft direction to joint-connect the rod
head and the rod body by screw-engaging the
rod head and the rod body, and a weld joint part
joint-connecting the rod head and the rod body
by welding outer peripheries of the contact sur-
faces of the rod head and the rod body.

2. The hydraulic cylinder of claim 1, wherein the screw
engagement part comprises screw holes respective-
ly formed in the center parts of the mutual contact
surfaces of the rod head and the rod body in the shaft
direction, and a connection bolt engaged into the
screw holes to screw-engage the rod head and the
rod body.

3. The hydraulic cylinder of claim 1, wherein the screw
engagement comprises a screw hole formed in one
of the center parts of the contact surfaces of the rod
head and the rod body, and a connection bolt fixed
by welding to the other of the center parts of the
contact surfaces of the rod head and the rod body
to correspond to the screw hole.
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Fig. 4A
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Fig. 4B

Fig. 5

Tension mode Bending mode
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Fig. 6

o

| o | [

i

R
-\
tAOIN
’ 7
/// ! \\//
/r.\ : //
* ! g —_ .
Yo ! T Ty
RN P SR T e
= V. IR
MY ~_ ..
o) Nemmmmmmemmmmm ST
'\O—
No
Y
S ’
N /
.

_



EP 2 083 177 A2
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

KR 1020080007192 [0001]

10



	bibliography
	description
	claims
	drawings

