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(54) Telescopic member, cylindrical body and molded body

(57) The invention provides a telescopic member (1)
having an inner cylinder (2) slidably fitted into an outer
cylinder (3) in the axial direction and a lock mechanism
(22), placed between the cylinders, for holding relative
movements therebetween. A holder (4) is secured to the
outer cylinder and allows its inner circumferential sur-
face to slide on the outer circumferential surface of the
inner cylinder so that a frictional force is applied to the
relative movements between the cylinders. The holder
has a braking chamber (42) on the side facing the inner
cylinder to contain a friction body (43) that rolls on the
circumferential surface of the inner cylinder. The braking
chamber has a taper surface (41) so as to have a space
that becomes narrower in the push-in direction of the
inner cylinder, and first and second moving end surfaces
that are separated with a predetermined distance in the
push-in direction so as to intersect the taper surface,
and is formed into a reversed trapezoidal shape in its
cross-section viewed at one side. Therefore, it is possi-
ble to provide a stable frictional force against the move-
ment of the inner cylinder in the push-in direction.
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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a telescopic
member for mainly adjusting the height of legs of a desk,
a chair, a table, a bed, etc., and also relates a cylindrical
body for applying a frictional force to the telescopic op-
eration of the telescopic member and a molded body
that is installed in the cylindrical body.
[0002] FIG. 1 is a partial longitudinal cross-sectional
view that shows the configuration of a conventional tel-
escopic member. This telescopic member 100 has a
step-wise height adjusting mechanism that has been
disclosed in Japanese Patent Application Laid-Open
No. 62-38967(1987), and is attached to the lower end
of each leg of, for example, a table T. In FIG. 1, for con-
venience of explanation, a screw portionS used for se-
curing the leg, which is mounted at each corner of the
bottom surface of the table T so as to stick out down-
ward, is threadedly engaged directly with a screw hole
21a to be secured thereto. Here, the screw hole 21a is
formed in the center portion of an end cap 21 welded to
the upper end of its inner cylinder 2.
[0003] This telescopic member 100 is provided with
an outer cylinder 3 that is externally fitted onto the inner
cylinder 2 so as to allow it to slide freely inside thereof.
A bottom cap 31 made of synthetic resin is attached to
the lower end of the outer cylinder 3 with its one portion
fitted therein. A screw 32 is inserted through the bottom
cap 31 in the center thereof from the bottom side, and
threadedly engaged with a screw hole 34a formed in the
base portion 34 of a pillar-shaped body 33 that is insert-
ed into the inner cylinder 2 so that the base portion 34
is secured on the upper surface of the bottom cap 31.
[0004] The pillar-shaped body 33 is provided with an
upright portion 35 formed on the upper side of the base
portion 34 so as to stick out therefrom, and a plurality of
engaging portions 36 provided as holes are formed in
the upright portion 35 in its longitudinal direction (in the
up-and-down direction in the Figure 1) with appropriate
intervals. A lock lever motion mechanism 22 is mounted
with screws 23 to the inner circumferential surface of the
inner cylinder 2 so as to oppose these engaging portions
36.
[0005] The lock lever motion mechanism 22 is provid-
ed with a frame body 24 that has a securing surface to
the inner cylinder 2 in the vicinity of the center thereof
and that has a channel shape in its cross-section when
viewed from above or below, and the frame body 24 is
arranged with its opening side of the channel shape fac-
ing the upright portion 35. Inside the frame body 24, a
lock lever 25, which engages with the engaging portions
36, is swingably supported by a horizontal shaft 26 in
the front to rear direction in its center portion shown in
FIG. 1. FIG. 1 shows a state in which a pawl portion 25a,
which is a lower end of the swing lever 25, is engaged
with one of the engaging portions 36. The rotation of the

lock lever 25 in the clockwise direction from the engaged
state as shown in FIG. 1 is regulated by a contact of a
holding portion 25b that is the other end of the lock lever
25 with the inner wall surface of the inner cylinder 2 of
the frame body 24 on the securing side, and also regu-
lated by a contact of its upper side moving end with one
portion of a slider 27, as illustrated in FIG. 1; thus, its
engaged state is maintained. Moreover, the rotation of
the lock lever 25 in the counterclockwise direction is al-
lowed although it goes against a spring 28 that applies
a pressing force to the lock lever 25 in the opposite di-
rection.
[0006] Therefore, as the inner cylinder 2 is slidden in-
side the outer cylinder 3 in the pull-out direction, that is,
as the telescopic member 100 is extended, the lock le-
ver motion mechanism 22 is raised relative to the outer
cylinder 3 together with the inner cylinder 2 so that the
pawl portion 25a of the lock lever 25 is allowed to contact
the upper end of the engaging portion 36 with which it
is currently engaged. As the inner cylinder 2 is further
raised, the lock lever 25 is rotated counterclockwise in
FIG. 1 against the pressing force of the spring 28, with
the result that the engagement with the corresponding
engaging portion 36 is released. Then, when the pawl
portion 25a has reached the position of another engag-
ing portion 36 right above of the above-mentioned en-
gaging portion 36, the pressing force of the spring 28
allows the lock lever 25 to rotate clockwise, thereby
again bringing the lock lever 25 into an engaged state
with the new engaging portion 36.
[0007] As described above, the engagement between
the lock lever 25 and the engaging portions 36 makes it
possible to adjust the length of the telescopic member
100 with intervals in which the engaging portions 36 are
provided. Moreover, as the lock lever motion mecha-
nism 22 is raised with the inner cylinder 2 beyond the
engaging portion 36 at the uppermost stage, the upper
end of the slider 27 is allowed to contact a control piece
37a that is formed on an appropriate position above this
engaging portion 36 so as to stick out toward the lock
lever motion mechanism 22. The slider 27, which has
its protruding portion 27a fitted to a longitudinally elon-
gated hole 24a that is formed in the end walls of the
channel shape of the frame body 24 in the thickness di-
rection (in the front to rear direction in FIG. 1), is pressed
downward by the control piece 37a along this elongated
hole 24a. The slider 27, which has been pressed down-
ward to the lower end position of the elongated hole 24a,
forces the lock lever 25 to rotate counterclockwise
against the pressing force of the spring 28, and also in-
tervenes with the pawl portion 25a and the engaging
portion 36 so as to prevent the engagement between
them.
[0008] This arrangement allows the inner cylinder 2
to descend together with the lock lever motion mecha-
nism 22, that is, to slide in the push-in direction. The lock
lever motion mechanism 22, which descends together
with the inner cylinder 2, has its slider 27 pushed up by
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a control piece 37b that is the same as the control piece
37a and that is formed in an appropriate position below
the engaging portion 36 at the lowermost stage so as to
stick out therefrom, through the motion opposite to that
as described above; thus, the lock lever 25 is released
from its engagement prevented state by the slider 27.
Then, the lock lever motion mechanism 22 is again
raised together with the inner cylinder 2 so that the lock
lever 25 is engaged with the engaging portion 36 at the
lowermost stage, and returned to the original state as
shown in FIG. 1.
[0009] FIGS. 2A, 2B, and 2C are explanatory draw-
ings that show the movements of a friction body in the
conventional telescopic member. A cylindrical holder 4
is attached to the upper end of the outer cylinder 3 with
its inner circumferential surface contacting the outer cir-
cumferential surface of the inner cylinder 2. This holder
4 maintains the inner cylinder 2 along its inner circum-
ferential surface in a concentric manner with respect to
the outer cylinder 3, and also applies frictional resist-
ance to the movement of the inner cylinder 2 to a certain
extent. Moreover, a braking chamber 42, which has a
taper surface 41 opposing the outer circumferential sur-
face of the inner cylinder 2, is placed along the inner
circumferential surface of the holder 4, and a friction
body 43 made of an 0-ring is embedded in the braking
chamber 42.
[0010] As illustrated in FIG. 2A, when the inner cylin-
der 2 is moved in the pull-out direction from the outer
cylinder 3, the friction body 43 is moved upward until it
contacts an upper-end moving end surface 44 (see
FIGS. 2B and 2C) that is an upper end position of the
braking chamber 42, following the movement of the in-
ner cylinder 2. When the inner cylinder 2 is slidden in
the push-in direction into the outer cylinder 3, as shown
in FIG. 2B, the friction body 43 is moved to a lower po-
sition of the braking chamber 42 following the movement
of the inner cylinder 2, and soon allowed to contact the
taper surface 41. This contact allows the friction body
43 to roll while being sandwiched and deformed appro-
priately between the outer circumferential surface of the
inner cylinder 2 and the taper surface 41, and this rolling
movement provides an appropriate frictional force
(braking force) when the inner cylinder 2 is moved in the
push-in direction; thus, upon shortening the length of the
telescopic member 100, it is possible to prevent the in-
ner cylinder 2 from being abruptly moved in the push-in
direction. Such a braking mechanism using the braking
chamber 42 having the taper surface 41, and the fric-
tional body 43 is disclosed in Japanese Utility Model Ex-
amined Patent Publication No.25003(1992) by the in-
ventors of the present application.
[0011] FIG. 3A is a partial longitudinal cross-sectional
view when seen from the right side that shows a holding
portion for holding the pillar-shaped body, and FIG. 3B
is a partial cross-sectional view taken along line D-D of
FIG. 3A. At positions properly spaced in the longitudinal
direction of the inner cylinder 2, holding portions 29,

which are formed by means of pressing so as to protrude
inside of the inner cylinder 2, are aligned so as to face
each other at the respective positions in the longitudinal
direction, and the total number of four of them are
placed. These holding portions 29 press the upright por-
tion 35 of the pillar-shaped body 33 to the inner circum-
ferential surface of a semi-circular portion so as to se-
cure it, the semi-circular portion being located in the in-
ner cylinder 2 on the side opposite to the side on which
the lock lever motion mechanism 22; thus, the pillar-
shaped body 33, secured by a screw 32 (see FIG. 1), is
prevented from rotating on the longitudinal axis so that
the pawl portion 25a and the engaging hole 36 are held
in such a position as to provide easy engagement of
them.
[0012] However, in the above-mentioned convention-
al telescopic member 100, the braking chamber 42,
placed along the holder 4, is formed into a reversed right
triangle shape by a taper surface 41 in a cross-sectional
view seen at one side; therefore, as the inner cylinder 2
is moved further in the push-in direction from the state
shown in FIG. 2B, the friction body 43 is moved to a fur-
ther lower position of the taper surface 41, that is, to a
space in which the size of the braking chamber 42 be-
comes extremely smaller than the diameter of the fric-
tion body 43, as illustrated in FIG. 2C so that the defor-
mation becomes too great to make a rolling movement,
with the result that the frictional force to be applied to
the inner cylinder 2 moving in the push-in direction tends
to become unstable.
[0013] Moreover, since the holding portions 29 are
formed in the inner cylinder 2 by means of pressing, the
semicircular space between the paired holding portions
29 and the inner circumferential surface of the inner cyl-
inder 2 tends to be comparatively poor in dimensional
precision, and since this results in a greater range inside
this space in which the upright portion 35 is allowed to
freely move, it is not possible to prevent the rotation of
the upright portion 35, thereby causing noise due to a
contact between the inner circumferential surface of the
inner cylinder 2 and the upright portion 35.
[0014] Moreover, in the attached state of the telescop-
ic member 100 to the table T as illustrated in FIG. 1, for
example, in the case when a rotational moment is ap-
plied to the table T so as to twist along in its plane di-
rection, the inner cylinder 2 is rotated together with the
table T, with the result that the holding portions 29 in-
stalled in the inner cylinder 2 twist the pillar-shaped body
33; this tends to cause a problem in which the table T
becomes very unstable. This problem is particularly ag-
gravated when this telescopic member 100 is applied to
a so-called one-leg table T. For example, in most cases,
since the base portion 34 of the pillar-shaped body 33
is secured on the floor through the bottom cap 31, etc.,
the rotational moment applied to the pillar-shaped body
33 is directly exerted on the base portion 34 causing its
plastic deformation.
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BRIEF SUMMARY OF THE INVENTION

[0015] The present invention has been devised so as
to solve the above-mentioned problems.
[0016] An objective of the present invention is to pro-
vide a telescopic member in which: for example, a hold-
ing body mounted through the wall of the inner cylinder;
and the pillar body is held by the holding body so as to
freely slide in the axial direction of the outer and inner
cylinders and the pillar body is held so as not to move
in the direction intersecting the axial direction so that the
holding body is produced as a separated member from
the inner cylinder, thereby making it possible to con-
struct the member that is replaceable with the holding
portion of the conventional arrangement with higher pre-
cision; thus, it is possible to prevent the pillar body from
contacting the inner circumferential surface of the inner
cylinder and consequently to reduce the generation of
noise.
[0017] The telescopic member of the present inven-
tion has an arrangement, in which: an inner cylinder is
inserted into an outer cylinder so as to freely slide in the
axial direction; a pillar body having a plurality of engag-
ing portions placed along the axial direction is provided
on either one of the outer cylinder or inner cylinder with
its longitudinal direction being coincident with the axial
direction; and an stopper portion for stopping the re-
spective engaging portions so as to hold the relative
movements of the outer cylinder and inner cylinder is
placed on the other cylinder, and this arrangement is
characterized in that a holding body, which is mounted
through the other cylinder so as to hold the pillar body
in a freely slidable manner in the axial direction and
which also holds the pillar body so as not to move in the
direction intersecting the axial direction of the pillar
body, is installed.
[0018] In this invention, in the telescopic member in
which: an inner cylinder is inserted into an outer cylinder
so as to freely slide in the axial direction; a pillar body
having a plurality of engaging portions placed along the
axial direction is installed in either one of the outer cyl-
inder or inner cylinder with its longitudinal direction be-
ing coincident with the axial direction; and a stopper por-
tion for successively stopping the respective engaging
portions so as to hold the relative movements of the out-
er cylinder and inner cylinder is placed on the other cyl-
inder, the holding body is mounted through the other cyl-
inder so as to hold the pillar body in a freely slidable
manner in the axial direction and also holds the pillar
body so as not to move in the direction intersecting the
axial direction of the pillar body. Thus, the holding por-
tion of the conventional arrangement is produced as a
separated member from the inner cylinder, thereby mak-
ing it possible to construct the holding body with higher
precision, and it is possible to prevent the pillar body
from contacting the inner circumferential surface and
the upright portion of the inner cylinder and consequent-
ly to reduce the generation of noise.

[0019] Still another telescopic member of the present
invention is characterized in that the holding body is pro-
vided with a spacer portion that is installed between the
outer cylinder and inner cylinder so as to maintain the
distance between the outer cylinder and inner cylinder.
[0020] In this invention, the holding body is provided
with the spacer portion that is placed between the outer
cylinder and inner cylinder so as to maintain the distance
between the outer cylinder and inner cylinder; therefore,
for example, by installing a pair of holding bodies at op-
posing positions on the circumferences of the outer cyl-
inder and inner cylinder, the outer cylinder and inner cyl-
inder are maintained in a concentric manner, and the
frictional force, exerted between the spacer portion and
the inner circumferential surface of the outer cylinder,
makes it possible to suppress abrupt relative move-
ments of the outer cylinder and inner cylinder, in the
same manner as the braking process by the braking
chamber and the friction body.
[0021] Still another telescopic member of the present
invention is characterized in that the holding body is de-
signed to be two-legged at its portion sticking inside the
other cylinder so that the pillar body is held by both of
the ends of the legs.
[0022] In this invention, the holding body is designed
to be two-legged at its portion sticking inside the other
cylinder; therefore, it is possible to efficiently suppress
the rotation of the pillar body on the axis in its longitudi-
nal direction by using a simple structure.
[0023] Still another telescopic member of the present
invention is characterized in that the holding body is
made of synthetic resin.
[0024] In this invention, the holding body is made of
synthetic resin; therefore, for example, by providing the
holding body made of nylon resin, it is possible to pro-
vide a smooth sliding motion with the pillar body and also
to apply an appropriate frictional force to the pillar body.
'Moreover, since metal is not used at the contact portion
with the pillar body, the arrangement is less susceptible
to noise generation.
[0025] Still another objective of the present invention
is to provide a telescopic member in which: for example,
a holding member (protruding portion) for stopping the
relative rotations of the outer cylinder and inner cylinder
on the axis is installed so that the transmission path of
a rotational moment applied to, for example, the inner
cylinder is directly connected (bypassed) to the outer
cylinder, or a rotary base for allowing the relative rota-
tions between the pillar body and either the outer cylin-
der or inner cylinder for holding the pillar body is installed
so that the rotational moment applied to, for example,
the inner cylinder is not transmitted to the pillar body.
With these arrangements, it is possible to effectively
prevent twisting of the pillar body.
[0026] Still another telescopic member of the present
invention is characterized by further having a holding
member that is installed in the one of the cylinders at
the opposing surface to the other cylinder along the axial
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direction thereof so as to support the holding body so
as to freely slide in the axial direction, and also so as to
hold the holding body from moving in the direction inter-
secting the axial direction.
[0027] In this invention, the holding member (which is
different from the aforementioned holding body) is in-
stalled in the one of the cylinders at the opposing surface
to the other cylinder along the axial direction thereof so
that the holding member supports the holding body so
as to freely slide in the axial direction and also holds the
holding body from moving in the direction intersecting
the axial direction; thus, the holding body secured to the
other cylinder is held by the holding member from rotat-
ing on the axis, thereby making it possible to stop the
relative rotations of the outer cylinder and inner cylinder
and consequently to prevent twisting of the pillar body.
[0028] Moreover, another telescopic member of the
present invention has an arrangement in which: an inner
cylinder is inserted into an outer cylinder so as to freely
slide in the axial direction; a pillar-shaped body having
a plurality of engaging portions placed along the axial
direction is installed in either one of the outer cylinder
or inner cylinder with its longitudinal direction coincident
with the axial direction; and a stopper portion for engag-
ing the engaging portion so as to hold the relative move-
ments between the outer cylinder and inner cylinder is
installed in the other cylinder. This arrangement is char-
acterized in that a protruding portion, which is installed
in the opposing surface of at least either one of the outer
cylinder or inner cylinder in a protruding fashion and en-
gages the other cylinder so as to hold the other cylinder
so as to freely slide in the axial direction and also so as
to hold the cylinder other from moving in the direction
intersecting the axial direction, is installed.
[0029] In this invention, in the telescopic member in
which: an inner cylinder is inserted into an outer cylinder
so as to freely slide in the axial direction; a pillar-shaped
body having a plurality of engaging portions placed
along the axial direction is installed in either one of the
outer cylinder or inner cylinder with its longitudinal di-
rection coincident with the axial direction; and a stopper
portion that successively engages the engaging portion
so as to hold the relative movements between the outer
cylinder and inner cylinder is installed in the other cylin-
der. In this arrangement, a protruding portion, which is
installed in the opposing surface of at least either one
of the outer cylinder or inner cylinder in a protruding
fashion, is allowed to engage the other cylinder so as to
hold the other cylinder so as to freely slide in the axial
direction and also so as to hold the other cylinder from
moving in the direction intersecting the axial direction;
therefore, the relative rotations of the outer cylinder and
inner cylinder are stopped by the engagement between
the protruding portion and the other cylinder, thereby
making it possible to prevent twisting of the pillar-
shaped body.
[0030] Still another telescopic member of the present
invention is characterized in that a cylindrical cover for

internally supporting the outer cylinder is further in-
stalled.
[0031] In this invention, the cylindrical cover for inter-
nally supporting the outer cylinder is further installed;
therefore, in the case when, for example, the aforemen-
tioned protruding portion is formed on the outer cylinder
by means of pressing from the outer circumferential sur-
face, the recessed portion in the outer circumferential
surface formed by this process can be shielded from
outside; thus, it is possible to maintain a good appear-
ance.
[0032] The above and further objects and features of
the invention will more fully be apparent from the follow-
ing detailed description with accompanying drawings.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF
THE DRAWINGS

[0033]

FIG. 1 is a partial longitudinal cross-sectional view
that shows the configuration of a conventional tele-
scopic member;
FIGS. 2A, 2B, and 2C are explanatory drawings that
show the movements of a friction body in the con-
ventional telescopic member;
FIG. 3A is a partial longitudinal cross-sectional
view, seen from the right side of FIG. 1, that shows
a holding portion for holding a pillar-shaped body;
FIG. 3B is a partial cross-sectional view taken along
line D-D in FIG. 3A;
FIG. 4 is a partial longitudinal cross-sectional view
that shows the telescopic member to which the
present invention can apply ;
FIG. 5A which shows Embodiment 1 of the config-
uration of a telescopic member according to the
present invention, is a partial longitudinal cross-
sectional view seen from the right, which corre-
sponds to FIG. 3A;
FIG. 5B is a partial cross-sectional view taken along
line B-B of FIG. 5A ;
FIG. 6 is a perspective view that shows the essential
portion of still another Embodiment (Embodiment 2)
of a telescopic member according to the present in-
vention;
FIG. 7 is a lateral cross-sectional view that shows
the telescopic member of Embodiment 2 that is con-
stituted by an outer cylinder in which a guide rail is
assembled as a holding member;
FIGS. 8A and 8B are perspective views that show
the essential portion of still another Embodiment
(Embodiment 3) of a telescopic member according
to the present invention;
FIG. 9A , which shows the essential portion of still
another Embodiment (Embodiment 4) of a telescop-
ic member according to the present invention, is a
partial longitudinal cross-sectional view seen from
the right, which corresponds to FIG. 3A;
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FIG. 9B is a partial cross-sectional view taken along
line C-C of FIG. 9A; and
FIG. 10 is a partial cross-sectional view that shows
still another Embodiment (Embodiment 5) of a tel-
escopic member according to the present invention.
FIG. 11 is a partial longitudinal cross-sectional view
that shows the essential portion of the telescopic
member disclosed in the present invention;
FIG. 12 is a cross-sectional side view seen from the
left side of FIG. 11;
FIG. 13 is a partial longitudinal cross-sectional view
that shows an essential portion of another telescop-
ic member disclosed in the present invention ;
FIG. 14 is a cross-sectional side view seen from the
left side of FIG. 13.

DETAILED DESCRIPTION OF THE INVENTION

[0034] Referring to Figures showing the Embodi-
ments, the following description will discuss the present
invention in detail.
[0035] FIG. 4 is a partial longitudinal cross-sectional
view showing an embodiment of a telescopic member
to which the present invention can apply. For example,
the telescopic member 1 of the present embodiment is
attached to a table T by threadedly engaging and secur-
ing each of screw portions S formed on the corners of
the table T so as to stick out downward therefrom with
its screw hole 21a formed in the center of a disk-shaped
end cap 21 welded to the upper end of an inner cylinder
2 having a cylindrical shape.
[0036] Here, in the same manner as the aforemen-
tioned conventional configuration, the telescopic mem-
ber 1 of the present invention may also be attached to
a lower end portion of a leg that is preliminarily attached
to the table T, without being directly attached to the table
T. In the case when a comparatively high table T is de-
sired, this arrangement eliminates the necessity for us-
ing a very long telescopic member 1. In general, since
the telescopic adjustment is seldom required for the en-
tire height of the table T, this arrangement makes it pos-
sible to apply the telescopic function to the table T at
low costs.
[0037] The telescopic member 1 is provided with an
outer cylinder 3 that is externally fitted to the inner cyl-
inder 2 so as to allow it freely slide therein. A bottom cap
31 made of synthetic resin, which has a short column
shape, is attached to the lower end portion of the outer
cylinder 3 with its half portion in the thickness direction
being fitted therein. The diameter of the rest half portion
is coincident with the outer diameter of the outer cylinder
3. A screw 32 is inserted through the center portion of
bottom cap 31 from the bottom, and this is engaged with
a screw hole 34a formed in a semi-circular base portion
34 of a pillar-shaped body 33 that is inserted into the
inner cylinder 2 so that the base portion 34 is secured
on the upper face of the bottom cap 31.
[0038] The pillar-shaped body 33 is formed on the up-

per side of the base portion 34 so as to stick out there-
from, and that is allowed to freely slide in the longitudinal
direction inside the inner cylinder 2 by a plurality of hold-
ing portions (not shown) sticking out from the inner cir-
cumference of the inner cylinder 2, and the upright por-
tion 35 is provided with a plurality of engaging portions
36 in the form of holes appropriately spaced in the lon-
gitudinal direction (in the up-and-down direction in FIG.
4). Onto the inner circumference surface of the inner cyl-
inder 2 facing these engaging portions 36 is attached a
lock lever motion mechanism 22 that serves as a lock
mechanism together with the engaging portions 36, with
screws 23.
[0039] The lock lever motion mechanism 22 is provid-
ed with a frame body 24 having a channel shape in its
cross-section viewed from above or from below with its
securing face to the inner cylinder 2 to be the center
portion, and the open side of the channel shape of this
frame body 24 is oriented toward the upright portion 35.
Inside the frame body 24, a lock lever 25, which engages
the engaging portions 36, is supported by a horizontal
axis 26 in the front to rear direction in FIG. 4 so as to
freely swing thereon in the center thereof. In, FIG. 4, a
pawl portion 25a that is one end on the lower side of the
lock lever 25 is engaged with one of the engaging por-
tions 36. The clockwise rotation of the lock lever 25 from
the engaged state shown in FIG. 4 is held by a holding
portion 25b that is the other end of the lock lever 25 con-
tacting the inner wall surface of the frame 24 on the se-
curing side to the inner cylinder 2, as well as contacting
one portion of a slider 27 located at upper side moving
end shown in FIG. 4; thus, its engaged state is main-
tained. Moreover, the counterclockwise rotation of the
lock lever 25 in FIG. 4 is allowed against a spring 28 that
applies a pressing force toward the opposite direction.
[0040] Therefore, as the inner cylinder 2 is moved in
the pull-out direction from the outer cylinder 3, that is,
as the telescopic member 1 is extended, the lock lever
motion mechanism 22 is relatively raised together with
the inner cylinder 2 with respect to the outer cylinder 3
so that the pawl portion 25a of the lock lever 25 is al-
lowed to contact the upper end of the engaging portion
36 with which it currently engages. As the inner cylinder
2 is further raised, the lock lever 25 is allowed to rotate
counterclockwise in FIG. 4 against the pressing force of
the spring 28, with the result that it is released from the
engagement with the engaging portion 36. Then, as the
pawl portion 25a has reached the position of another
engaging portion 36 adjacent to the above-mentioned
engaging portion 36 on the upper side, the pressing
force of the spring 28 allows the lock lever 25 to rotate
clockwise, thereby again bringing the lock lever 25 into
an engaging state with the engaging portion 36.
[0041] As described above, the engagement of the
lock lever 25 and the engaging portions 36 makes it pos-
sible to carry out a length adjusting operation of the tel-
escopic member 1 based on the intervals in which the
engaging portions 36 are placed. Moreover, when the
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lock lever motion mechanism 22 is raised beyond the
uppermost engaging portion 36 together with the inner
cylinder 2, the upper end portion of the slider 27 comes
into contact with a control piece 37a that sticks out to-
ward the lock lever motion mechanism 22 side at an ap-
propriate position above the highest engaging portion
36. The slider 27, which has its protruding portion 27a
in the front to rear direction in FIG. 4 fitted to an elon-
gated hole 24a in the longitudinal direction formed in the
end walls of the channel shape of the frame body 24 in
the thickness direction (in the front to rear direction of
FIG. 4), is pressed downward along the elongated hole
24a by the control piece 37a. The slider 27, when
pressed to the lower end position of the elongated hole
24a, makes the lock lever 25 rotate counterclockwise
against the pressing force of the spring 28, and is also
interpolated between the pawl portion 25a and the en-
gaging portion 36 so as to intervene with the engage-
ment of them.
[0042] With this arrangement, the descend of the in-
ner cylinder 2 together with the lock lever motion mech-
anism 22, that is, the movement in the push-in direction
is allowed. The lock lever motion mechanism 22, low-
ered together with the inner cylinder 2, has its slider 27
pushed up by a control piece 37b that is the same as
the control piece 37a and that sticks out at an appropri-
ate position below the lowermost engaging portion 36
in an operation opposite to the above-mentioned oper-
ation, with the result that the engagement preventing
state of the lock lever 25 by the slider 27 is released.
Then, by raising the lock lever motion mechanism 22
again together with the inner cylinder 2, the lock lever
25 is allowed to engage the engaging portion 36 at the
lowermost stage, thereby returning to the state as
shown in FIG. 4.

(Embodiment 1 of the invention)

[0043] FIG. 5A which shows Embodiment 1 of the
configuration of a telescopic member according to the
present invention, is a partial longitudinal cross-section-
al view seen from the right, which corresponds to FIG.
3A; and FIG. 5B is a partial cross-sectional view taken
along line B-B of FIG. 5A. The telescopic member of the
present embodiment has an arrangement in which the
holding portions 29, installed integrally with the inner cyl-
inder 2 of the conventional configuration, are provided
as separate members from the inner cylinder 2 as hold-
ing bodies 90. Accordingly, the upright portion 35 of the
pillar-shaped body 33 is modified in its lateral cross-sec-
tion. Except this, the other arrangements and functions
are the same as those of Figure 4 ; therefore, the same
reference numerals are used and the detailed descrip-
tion thereof is omitted.
[0044] As illustrated in FIG. 5A, at positions appropri-
ately spaced in the longitudinal direction of the inner cyl-
inder 2, the holding bodies 90, which penetrate the cir-
cumferential wall of the inner cylinder 2 from outside,

are formed so as to face each other at corresponding
positions in the longitudinal direction; thus, four of them
are placed. As illustrated in FIG. 5B, each holding body
90, in its secured state, has a short pillar shape having
an approximately T-letter shape when viewed from
above or from below. A web portion of the T-letter shape
forms a holding portion 91, and a flange portion forms
a spacer portion 92 respectively. The holding portion 91
has a short square pillar shape with its protruding direc-
tion from the spacer portion 92 being coincident with its
axial direction, and a slit having a predetermined length
from the tip in the longitudinal direction is formed so as
to be tow-legged. The gap between the leg portions is
coincident with the thickness of the upright portion 35;
thus, the upright portion 35 having an approximately W-
letter shape in its lateral cross-section are supported
with its both ends sandwiched by them. With this ar-
rangement, the rotation of the pillar-shaped body 33 se-
cured by a screw 32 (see FIG. 4) on the axis in the lon-
gitudinal direction is regulated so that the pawl portion
25a and the engaging portion 36 are held in positions
providing easy engagements between them. Moreover,
each holding body 90 is made of nylon resin so that no
noise is generated at contact portions with the upright
portion 35.
[0045] Moreover, the spacer portion 92 is curved into
a concave shape toward the side bearing the holding
portion 91 so that its rounded shape on the outer side
is coincident with the inner circumferential surface of the
outer cylinder 3 while its rounded shape on the inner
side is coincident with the outer circumferential surface
of the inner cylinder 2, so as to allow them to be respec-
tively fitted thereto; thus, between the outer cylinder 3
and the inner cylinder 2 that are moved relatively, the
curved surface on the outside of the spacer 92 is allowed
to slide along the inner circumferential surface of the
outer cylinder 3, with the result that a frictional force,
exerted between these surfaces, is allowed to impart an
appropriate resistant force to the relative movements,
and also to maintain the inner cylinder 2 at the center
position of the outer cylinder 3 in a concentric manner.
[0046] Here, the application of these spacer portions
92 can replace the concentric-state maintaining function
with respect to the outer cylinder 3 and the inner cylinder
2 carried out by the diameter-expanding portion located
on the lower end portion of the inner cylinder 2 in the
aforementioned conventional telescopic member 100,
thereby making it possible to eliminate the diameter-ex-
panding portion that tends to cause noise from its sliding
along the inner circumferential surface of the outer cyl-
inder 3.

(Embodiment 2)

[0047] FIG. 6 is a perspective view that shows the es-
sential portion of still another Embodiment (Embodi-
ment 2) of a telescopic member according to the present
invention. In the present embodiment, guide rails 95
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serving as holding members by engaging the holding
bodies 90 are attached to positions corresponding to the
holding bodies 90 on the inner circumferential surface
of the outer cylinder 3 of Embodiment 1. Except this fact,
the other arrangements and functions are the same as
those of the conventional configuration and Embodi-
ment 1 ; therefore, he same reference numerals are
used, and the detailed description thereof is omitted.
[0048] More specifically, as illustrated in FIG. 6, a pair
of guide rails 95 are placed on opposing positions on
the inner circumferential surface of the outer cylinder 3
along the longitudinal direction. Each guide rail 95 is
constituted by a plate-shape or rod-shape member that
is elongated in the longitudinal direction, and stepped
holes 95a are formed in two appropriate portions thereof
so that they are secured on the inner circumferential sur-
face of the outer cylinder 3 by screws 96 from inside
through these stepped holes 95a.
[0049] Here, in addition to the securing by the screws
96, the upper and lower ends of the guide rail 95 may
be welded to the inner circumferential surface of the out-
er cylinder 3; however, the present invention does not
intend to limit the securing method of the guide rail 95,
and any method may be used as long as it provides a
sufficient strength that is resistant to a rotational mo-
ment that will be described later.
[0050] FIG. 7 is a lateral cross-sectional view that
shows the telescopic member of Embodiment 2 that is
constituted by an outer cylinder in which a guide rail is
assembled as a holding member. As illustrated in FIG.
7, each guide rail 95 has a width smaller than the width
of the holding portion 91 of the holding body 90, and is
embedded along a groove formed in the outer side face
of the spacer portion 92 in the longitudinal direction.
[0051] In other words, one guide rail 95 is embedded
to two holding bodies 90 aligned in the longitudinal di-
rection so that the inner cylinder 2 is held from its rotation
on the axis by the outer cylinder 3 together with the hold-
ing body 90. Therefore, for example, the rotational mo-
ment on the axis, applied to the inner cylinder 2 through
the table T, is transmitted not to the pawl portion 25a of
the lock lever motion mechanism 22 so as not to twist
the pillar-shaped body 33 engaging this, but to guide
rails 95 through the holding bodies 90 formed so as to
penetrate the inner cylinder 2, and consequently to the
outer cylinder 3.

(Embodiment 3)

[0052] FIGS. 8A and 8B are perspective views that
show the essential portion of still another Embodiment
(Embodiment 3) of a telescopic member according to
the present invention. In the present embodiment, the
secured state and the shape of the guide rail 95 of Em-
bodiment 2 to the outer cylinder 3 is modified. Except
this fact, the other arrangements and functions are the
same as those of the conventional configuration and
Embodiment 2; therefore, the same reference numerals

are used, and the detailed description thereof is omitted.
[0053] In the present embodiment, as illustrated in
FIGS. 8A and 8B, each guide rail 95 is not secured to
the inner circumferential surface of the outer cylinder 3
by the screws 96; instead of this, positioning pins 95b
are respectively formed so as to stick out at the positions
at which the stepped holes 95a are to be formed. There-
fore, the securing process of the guide rail 95 to the inner
circumferential surface of the outer cylinder 3 is made
only by welding. In this case, since the tightening work
for the screws 96 which is a comparatively difficult task
in terms of space inside the outer cylinder 3 can be elim-
inated, it is possible to make the securing process eas-
ier.
[0054] Moreover, in FIG. 8A, although the guide rail
95 is shown as a flat-plate shape member in its entire
shape in the same manner as Embodiment 2, it may be
formed into an arc shape in its lateral cross-section that
is aligned along the inner circumferential surface of the
outer cylinder 3, for example, as illustrated in FIG. 12B;
thus, various shapes may be adopted as the guide rail
95.

(Embodiment 4)

[0055] FIG. 9A which shows the essential portion of
still another Embodiment (Embodiment 4 of a telescopic
member according to the present invention, is a partial
longitudinal cross-sectional view seen from the right,
which corresponds to FIG. 3A; FIG. 9B is a partial cross-
sectional view taken along line C-C of FIG. 9A. In the
present embodiment, a holding member, which is in-
stalled as a separate member from the outer cylinder 3
like the guide rails 95 in Embodiment 3, is constituted
integrally with the outer cylinder 3. Except this fact, the
other arrangements and the functions are the same as
those of the conventional configuration and Embodi-
ment 3 ; therefore, the same reference numerals are
used, and the detailed description thereof is omitted.
[0056] In other words, in the present embodiment,
protruding portions 97 are formed on the inner surface
of the outer cylinder 3 in its length direction by means
of stamping, etc. applied from the outside thereof, and
by using these, the rotation of the holding bodies 90 is
regulated in the same manner as the'guide rails 95 of
Embodiment 3.
[0057] For the same reasons as the holding portions
29 installed in the inner cylinder 2 of the conventional
configuration, the forming precision of pressing is com-
paratively low; therefore, in order to suppress instability
in the rotational direction, it is more advantageous to
provide the guide rails 95 as separate members from
the outer cylinder 3, as shown in Embodiments 2 and 3.
[0058] Moreover, in the present embodiment, since
the groove in the longitudinal direction on the outer cir-
cumferential surface of the outer cylinder 3 resulting
from the formation of the protruding portions 97 tends
to impair the appearance of the telescopic member, the

13 14



EP 1 371 306 A2

9

5

10

15

20

25

30

35

40

45

50

55

outer cylinder 3 is covered with a cylindrical cover 8. This
cover 8 is secured by a ring-shaped body, made of syn-
thetic resin, interpolated in the gap to the outer cylinder
3 in a concentric manner with respect to the outer cylin-
der 3. Moreover, not shown in the Figures, by providing
a shape in which the upper end portion has its fitting
portion 40 also fitted to the gap between the outer cyl-
inder 3 and the cover 8, the upper and lower end por-
tions may be secured in a concentric manner with re-
spect to the outer cylinder 3.
[0059] It is an improvement of the arrangement shown
on Figures 11-14 which will now be described.

(Embodiment 5)

[0060] Figure 10 is a partial cross-sectional view that
shows still another Embodiment (Embodiment 5) of a
telescopic member according to the present invention.
[0061] It is an improvement of the arrangement shown
on Figures 11-14 which will now be described.
[0062] FIG. 11 is a partial longitudinal cross-sectional
view that shows a portion of a telescopic member dis-
closed by the present invention, and FIG. 12 is a cross-
sectional side view seen from the left side. In the tele-
scopic member disclosed in the present invention, the
base portion 34 and the upright portion. 35 of the pillar-
shaped body 33 shown in Figure 4 are provided as sep-
arate parts. In particular, the base portion 34 is integrally
provided with a stand-up portion 34b along one side face
of the plate-shape upright portion 35 at the end of the
securing side of the upright portion 35.
[0063] Holes having the same diameter are respec-
tively formed in the stand-up portion 34b and the lower
end of the upright portion 35, and a rivet 38 is inserted
through these holes so that the stand-up portion 34b and
the upright portion 35 are connected by the rivet 38 so
as to freely swing around the rivet 38. Moreover, a wash-
er 39, made of nylon, is attached to the rivet 38 between
the stand-up portion 34b and the upright portion 35.
Here, the washer 39 may be formed by using another
synthetic resin. Moreover, the washer 39 may be omit-
ted from this configuration.
[0064] The base portion 34 is secured to a disk-
shaped inner cap 81 welded to a position with a prede-
termined distance apart from the lower end of the outer
cylinder 3, by using two screws 32. A male screw portion
82 is formed in the center of the inner cap 81 so as to
stick out downward.
[0065] Moreover, an outer cap 83 made of metal hav-
ing a diameter larger than that of the outer cylinder 3 is
allowed to contact the lower end face of the outer cylin-
der 3 with its center portion formed into a recess portion
dented upward, and a stepped hole is formed in this re-
cess portion. This stepped hole is provided with a hole
portion that has a large-diameter on the lower side, and
a lock nut 84 is riveted into this hole portion on the larger-
diameter side from below so that the male screw portion
82 of the aforementioned inner cap 81 is allowed to en-

gage this from above.
[0066] The telescopic member of the present disclo-
sure has the above-mentioned arrangement; and those
portions that are the same as the first Embodiment are
indicated by the same reference numerals and the de-
scription thereof is omitted.
[0067] Here, the base portion 34 secured to the inner
cap 81 and the upright portion 35 which is locked in its
positional relationship with the inner circumferential sur-
face of the inner cylinder 3 by the aforementioned hold-
ing portion (not shown) of the aforementioned Embodi-
ment 1 are connected by the rivet 38; therefore, the di-
mensional dispersion in the individual members can be
appropriately absorbed by the swinging movements
around the rivet 38 as a rotational axis. Furthermore,
since the washer'39 made of an elastic material is inter-
polated between the stand-up portion 34b and the up-
right portion 35 of the base portion 34, swinging move-
ments in the directions orthogonal to the above-men-
tioned swinging directions are allowed so that the di-
mensional dispersion can be absorbed also in these di-
rections.
[0068] Additionally, the arrangement of this disclosure
may of course be applied to the telescopic member 1 of
the aforementioned first Embodiment, as well as the tel-
escopic member 100 of the conventional arrangement.
[0069] FIG. 13 is a partial longitudinal cross-sectional
view that shows an essential portion of another tele-
scopic member disclosed by the present invention, and
FIG. 14 is a cross-sectional side view seen from the left
side. In the telescopic member of the present disclosure,
with respect to the arrangement as disclosed above, the
inner cap 81 is protruded in its center portion downward
by means of pressing and a female screw portion 81a
is formed in the protruded portion.
[0070] A male screw portion 831, which sticks out
from the center portion of the upper face of the outer cap
83 made of synthetic resin having a disk-shape with a
flat bottom, engages the female screw portion 81a from
below, and the tip of the engaged male screw portion
831 is inserted through a perforation 341 formed in the
corresponding position of the base portion 34. The outer
cap 83, which has a diameter smaller than the outer di-
ameter of the outer cylinder 3 and slightly larger than
the inner diameter of the outer cylinder 3, is formed so
as to have a round shape along its circumferential edge
portion. Therefore, the circumferential edge portion of
the outer cap 83 has its upper half portion embedded
into the inner diameter portion of the outer cylinder 3
along its entire circumference following the engagement
of the male screw portion 831, so that the outer cap 83
is secured to the inner cap 81 while being closely in con-
tact with the bottom end portion of the outer cylinder 3.
[0071] The telescopic member of the present disclo-
sure has the above-mentioned arrangement, and those
portions that are the same as the above-mentioned dis-
closure are indicated by the same reference numerals
and the description thereof is omitted.
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[0072] In the present embodiment 5, the secured
state of the base portion 34 to the inner cap 81, as shown
in FIG. 11 is improved. Except this fact, the other ar-
rangements and functions are the same as those of the
conventional configuration or Embodiment 12 ; there-
fore, the same reference numerals are used, and the
detailed description is omitted.
[0073] More specifically, instead of the two screws 32
for securing the base portion 34 having a semi-circular
plate shape to the inner cap 81, it is secured to the inner
cap 81 by one stepped screw 86 from below the inner
cap 81 at the center of the rounded shape of the base
portion 34, that is, at the center axis of the outer cylinder
3. The stepped screw 86, which penetrates the inner cap
81 at a portion on the large-diameter side that is not
threaded, also penetrates the rotary base 85 interpolat-
ed between the base portion 34 and the inner cap 81,
and is threadedly engaged with the base portion 34 at
the tip portion on the small-diameter side that is thread-
ed.
[0074] The rotary base 85, which has a disk shape
with a penetration hole for the stepped screw 86 in the
center, is formed from a material having an appropriate
lubricating properties, such as a synthetic resin. With
this arrangement, the base portion 34 and the inner cap
81 are connected so as to freely rotate relatively on the
axis of the outer cylinder 3. In other words, the pillar-
shaped body 33 is allowed to release the rotational mo-
ment applied thereto through the relative rotation at this
connecting portion, and free from twisting.
[0075] Additionally, instead of the above-mentioned
inner cap 81, the stepped screw 86 is used to connect
the bottom cap 31 and the base portion 34 shown in FIG.
4, so that the rotary base 85 is placed between them;
this arrangement may of course be adopted.

Claims

1. A telescopic member (1) comprising:

an outer cylinder (3) ;
an inner cylinder (2) slidably fitted into the outer
cylinder (3) in the axial direction;
a pillar-shaped body (33) installed in either one
of the outer cylinder (3) or inner cylinder (2) with
its longitudinal direction being coincident with
the axial direction, the pillar-shaped body (33)
having a plurality of engaging portions (36)
placed along the axial direction;
a stopper portion (25, 25a) installed in the other
cylinder, for stopping the respective engaging
portion (36 ) so as to hold the relative move-
ments between the outer cylinder (3) and inner
cylinder (2),

characterized by comprising:

a holding body (90), provided to the other cyl-
inder so as to penetrate the circumferential wall
of the other cylinder, for slidably holding the pil-
lar-shaped body (33) in the axial direction as
well as for holding the pillar-shaped body (33)
so as not to move in a direction intersecting the
axial direction of the pillar-shaped body (33).

2. The telescopic member (1) according to claim 1,
wherein the holding body (90) includes a spacer
portion (92) that is installed between the outer cyl-
inder (3) and inner cylinder (2) so as to maintain a
distance between the cylinders.

3. The telescopic member (1) according to claim 1 or
2, wherein the holding body (90) is designed to be
two-legged its portion (91) protruding inside the oth-
er cylinder so that the pillar-shaped body (33) is held
between the legged portions.

4. The telescopic member (1) according to claim 1 to
3, wherein the holding body (90) is made of synthet-
ic resin.

5. The telescopic member (1) according to claim 1 to
4, further comprising:

a holding member (95), installed in the one cyl-
inder at the circumferential surface facing the
other cylinder along the axial direction, for slid-
ably supporting the holding body (90) in the ax-
ial direction, and for holding the holding body
(90) from moving in a direction intersecting the
axial direction.

6. A telescopic member (1) comprising:

an outer cylinder (3);
an inner cylinder (2) slidably fitted into the outer
cylinder (3) in the axial direction;
a pillar-shaped body (33) installed in either one
of the outer cylinder (3) or inner cylinder (2) with
its longitudinal direction being coincident with
the axial direction, the pillar-shaped body (33)
having a plurality of engaging portions (36)
placed along the axial direction; and
a stopper portion (25,25a), installed in the other
cylinder, for stopping the respective engaging
portion (36) so as to hold the relative move-
ments between the outer cylinder (3) and inner
cylinder (2);

characterized by comprising:

a protruding portion (97), protruded on the re-
spective opposing surface of at least either one
of the outer cylinder (3) or inner cylinder (2), for
slidably engaging the other cylinder so as to
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hold the other cylinder in the axial direction and
also so as to hold the other cylinder from mov-
ing in a direction intersecting the axial direction.

7. The telescopic member (1) according to claim 6, fur-
ther comprising: a cylindrical cover (8) for covering
the outer cylinder (3).

8. The telescopic member (1) according to claims 1 to
7, characterized by comprising :

a rotary base (85), interpolated between the
one cylinder and the pillar-shaped body (33),
for allowing the relative rotations therebetween
on the axis.
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