
STOPPER MOUNTING STRUCTURE FOR USE ON RODLESS CYLINDER This invention
relates to a rodless cylinder having a stopper mounting structure for
adjustment of the stroke range of a moving member which is movable along a
stop surface of a cylinder body. 5            As a result of the recent
trends toward reducing the sizes of various machines and appliances 



which utilize rodless cylinders into compact form the rodless cylinders are
required to be smaller in size and, for the sake of compactness and
stability, to be smaller 10  especially in height of the moving member
which is moved along a cylinder body. On the other hand, for the purpose of
adjusting the stroke range of the moving member or for the purpose 



of absorbing the shocks of collision, a stopper support 15  base of a
rodless cylinder is.fixed on the cylinder body, and a    2 



stopper which is equipped with a stopper bolt with a shock absorbing
function is mounted on the stopper support base by means of a stroke
adjusting screw. The stroke range is adjusted either by shifting the
stopper forward or 5       backward relative to the stopper support base or
by shifting the position of the stopper support base itself along the
cylinder body. 



However, the above-described stopper needs to be locked in position by a
lock nut in such a way as to 10      maintain a predetermined degree of
protrusion from the stopper support base In this regard, as shown in Figs.
7 and 8, the lock nut 3 is required to have an outer diameter B
commensurate with the screw diameter of the stopper 2. Therefore, in an
attempt to cope with a 



15      reduction in size of the moving member 5 which is reciprocated on
and along the cylinder body 5, if the height of the stopper support base 1
is minimized to a level lower than the moving member 5 to preclude its
collision against an object 6 on the moving member 5, the 20      lock nut
3 will stand out higher than the stopper support base 1. This means that
the lock nut 3 might hinder   the 



reciprocating movement of the object 6 attached to the moving member 5.
This problem has hampered the efforts to reduce rodless cylinders into a
compact form. 25           Further, in order to fix the stopper support
base at    



3 a desired position in the longitudinal direction or the cylinder body, it
has been the conventional practice to grip part of opposite lateral side
portions of the cylinder body 4 between the stopper support base 1 and a 5
clamp member 7 as shown in Fig 9, and to thread setting bolts 8 into the
clamp member 7 through the stopper 



support base 1. However, when clamped in position by the clamp member 7,
the stopper support base 1 is subjected to a force which tends to warp its
side portions, as also seen in Fig. 9, making it difficult to reduce the
thickness of the stopper support base 1. Besides, a difficulty is also
encountered in maintaining the clamp member 7. constantly 



in a predetermined posture. In some cases the stopper 15      support base
1 is mounted on the cylinder body 4 in an inclined or tilted state as shown
in Fig. 10. 20 25   



4 The present invention has been made from a consideration of the
above-discussed problems of prior art rodless cylinders. JP-A-63-190908
discloses a rodless cylinder 5 which includes a cylinder body, a piston
fitted in the 



cylinder body for reciprocating movement therein, a moving member to be put
in reciprocating movement in synchronism with the piston, a stopper member
for adjustment of the stroke range of the moving member and 10 a stopper
mounting structure for the stopper member including a stopper support base.
The rodless cylinder in accordance with the 



present invention has the above-mentioned features of the rodless cylinder
of JP-A-63-190908, and is characterised 15 in that the stopper support base
is formed at a height lower than the top side of the moving member on the
cylinder body, and is provided with inclined surfaces at the opposite ends
thereof symmetrically in face-to-face relation with inclined surfaces at
the opposite lateral 



20 sides of the cylinder body; in that the stopper mounting structure
further comprises clamp members inserted between the inclined surfaces to
fasten the stopper support base firmly to the cylinder body and provided
with inclined surfaces in face-to-face relation with the 25 above-mentioned
inclined surfaces, respectively; and in that the stopper support base is
mounted on the cylinder 



body by means of setting bolts passed therethrough and threaded into the
clamp members. In a preferred embodiment of rodless cylinder 30  according
to the present invention, the stopper is threaded into the stopper support
base on the cylinder body adjustably by means of an adjusting screw to
adjust the stroke range of the moving member by a shift of its 



5 position into or out of the stopper support base, the adjusting screw
being associated with a lock mechanism including a lock plate located on
one side of the stopper 



support base away from the moving member and in threaded 5 engagement with
the stopper member, the lock plate being clamped to the stopper support
base by bolts passed through bolt holes in the opposite end portions
thereof and having a height equivalent to or lower than that of the stopper
support base. 10            It is preferred that the lock plate be formed 



in a    thickness which is discordant with an integral multiple of the
pitch of the screw thread of the above-mentioned adjusting screw. 



In the rodless cylinder of the above-described 5       arrangement, upon
threading setting bolts into the clamp members through the stopper support
base, the clamping forces of the bolts are imposed uniformly on the
opposite side portions of the stopper support base without exerting unduly
large forces which would cause warping of the 10      support base.
Accordingly, it becomes possible to employ 



a stopper support base of reduced thickness for the sake of compactness.
Besides, when mounting the stopper support base, the wedging action of
paired symmetrical inclined surfaces contributes to fix the stopper support
15      base firmly on the cylinder body without applying a large clamping
torque to the setting bolts. Therefore, the stopper support base can be
mounted on the cylinder body 



in an untilted state simply by tightening the setting bolts. 20
In addition, the stopper which is locked in position by the lock mechanism
can be released from the clamping force which is applied thereto by the
bolts through the lock plate, and the stopper adjusing screw can be moved
forward or backward relative to the stopper support base 



25      to adjust the stroke range of the piston. After    adjustment, the
lock plate can be clamped to the stopper support base by the bolts again.
In this instance,.the lock plate, which can be of a smaller height as
compared 



with a lock nut, permits the height of the moving member 5 to be reduced,
without trouble, for the purpose of cutting down the size of the rodless
cylinder. A preferred embodiment of a rodless cylinder in accordance with
the present invention will now be described in detail with reference to the
accompanying 10  drawings. 



In the accompanying drawings: Fig. 1 is a plan view of a rodless cylinder
in accordance with the present invention; Fig. 2 is a side view of the same
rodless cylinder; Fig. 3 is a vertical section of the cylinder; 15  Fig. 4
is a vertical section of a stopper support base; Fig 5 is a transversely
sectioned plan view of a stopper lock mechanism on the stopper support
base; Fig. 6 is a 



vertical section of the stopper lock mechanism; Fig. 7 is a vertically
sectioned front view of a general stopper 20  lock mechanism;  Fig. 8 is a
front view of a lock nut; Fig. 9 is a partly cutaway view of the stopper
support base in mounted state; and Fig. 10 is a schematic plan view of
major components. As will be apparent, Figs. 7-10 are provided in 



25 order to illustrate problems which the present invention addresses.
Referring first to Figs. 1-3, there is schematically shown a rodless
cylinder including a cylinder body 12, end plates which are attached to the
30 opposite ends of the cylinder body 12, a moving member 13 which is
movable in 



8 the longitudinal direction along a top surface 12a of the cylinder body
12, and a stopper support base 15 having a stopper 14 for adjusting the
stroke range of the moving 



member 13. 5            The cylinder body 12 includes a cylinder bore 18 in
which the piston 17 is reciprocated in the longitudinal direction, a slit
20 for receiving a radial link member 19 which interconnects the piston 17
and the moving member 13, a seal belt 21 which seals the slit 20 after
passage 10      of the link member 19, down-facing inclined runaway 



surfaces 22 for rolling contact with rollers of the moving member 13, and
up-facing horizontal runaway surfaces 23 disposed opposingly to the
inclined runaway surfaces 22. Further, the moving member 13 is provided
with a 15         plurality  of rollers 25 and 26 which are rotatably
supported at the opposite lateral sides of the moving member 13 in rolling
contact with the above-mentioned 



inclined runaway surfaces 22 and horizontal runaway surfaces 23, in
addition to a guide roller 28 which is journalled 20      internally of the
moving member 13 in rolling contact with a dust seal 27 covering the top
side of the slit 20. Upon supplying compressed air to one pressure chamber
on one side of the piston 17 in the cylinder body 12 of the above-described
rodless cylinder, the moving member 13 



25      is moved together with the piston 17, and the link member    19,
which interconnects the piston 17 and the moving member 13, is moved
therewith, pushing down the seal belt 21 to open the slit 20. After passage
of the link member 



19, the slit 20 is closed again by the seal belt 21. This 5       basic
construction of the rodless cylinder may employ various arrangements known
in the art, for example,it may be arranged as a   so-called magnet drive
type having a row of magnets mounted on both of the piston and moving
member so that they are moved in synchronism with each other by 10
magnetic attraction. 



As shown in Fig. 4, the stopper support base 15 is provided with ribs 30 on
the lower side of its opposite ends in the tranverse direction of the
cylinder body 12. The ribs 30 are provided with symmetrically inclined 15
surfaces 31 in face-to-face relation with the down-facing runaway surfaces
22 on the cylinder body 12. There are inserted between the inclined
surfaces 22 and 31 



clamp members 32 which hold the stopper support base .15 against the
cylinder body 12. The clamp members 32 are 20      formed with inclined
surfaces 32a and 32b parallel to and in face-to-face relation with the
inclined surfaces 22 and 31, respectively and in such a way that the top
surfaces 32c of the clamp members 32 and the bottom surface of the stopper
support base 15 are kept out of abutting engagement with each 



25      other when the inclined surfaces 32a and 32b are abutted    10 on
the inclined surfaces 22 and 31, respectively. The stopper support base 15
is mounted on top of the 



cylinder body 12 across the width thereof, and a clamp member 32 is
inserted between the cylinder body 12 and 5       each one of the ribs 30.
The stopper support base 15 is fixed firmly to the cylinder body 12 by
means of bolts 33 which are threaded into female screw holes 35 in the
clamp members 32 through bolt holes 35 in the stopper support base 15. 



10         In this embodiment, the clamp members 32 are formed with the
inclined surfaces 32a and 32b opposingly to the symmetric inclined surfaces
22 and 31 on the cylinder body 12 and the rib 30, so that, when the setting
bolts 33 are tightened into the clamp members 32, the clamping forces 15
are exerted symmetrically relative to the axes of the setting bolts 33
without applying a force which would 



cause inclination of the clamp members and warping of the stopper support
base 15as is shownin Fig.9. By the wedge actions of the inclined surfaces,
the stopper support base 20      15 is firmly fixed to the cylinder body
12.  Besides, it becomes possible to employ a stopper support base 15 of
relatively low strength, and as a result to make its height lower than the
moving member 13. The bolt holes 35 



need to have a room in the transverse direction of the 25      cylinder
body 12 to ensure uniform contact of the inclined    REPLACEMENT SHEET 11 



surfaces. The symmetrical arrangement of the inclined surfaces 31 and the
inclined runaway surfaces 22 suitably prevents inclinations of the stopper
support base 15 on the 5       cylinder body 12, which might otherwise
occur as shown in Fig. 10. With the above-described rodless cylinder, the
moving 



member 13 is moved integrally with the piston 17 upon supplying compressed
air to one of the pressure chambers 10      on the opposite sides of the
piston 17 througn the port 38 or 39 which are opened in the end plates 11.
The moving member 13 is stopped as soon as it comes into abutting
engagement with the stopper 14 which is threaded on the stopper support
base 15. The stroke range of the moving 



15      member 13 is adjusted by shifting the stopper 14 forward of
backward relative.to the stopper support base 15 or by fixing the stopper
support bases themselves in suitable positions on the cylinder body 12.
Although the inclined runaway surfaces 22 which guide 20      the movement
of the moving member are also utilized as surfaces for mounting the stopper
support base 15 in the 



above-described embodiment, inclined mounting surfaces for the stopper
support base 15 may be provided separately, if desired. 25           The
stopper 14, which is provided on the stopper    



12 support base 15 on the cylinder body 12 for adjustment of the stroke
range of the moving member 13 along the top surface of the cylinder body
12, is constituted by a shock absorber, a stopper bolt or the like and
threaded into the 5       stopper support base 15 through an adjusting
screw 41 in engagement with a female screw 42 in the stopper support 



base 15 for an adjustment in the forward or backward direction. The stopper
14 is also in threaded engagement with a 10      lock plate 43 which is
located on the outer side of the stopper support base 15 away from the
moving member 13. The lock plate 43 is clamped to the stopper support base
15 by means of cap bolts 46 of small diameter which are 



passed through holes 44 in the opposite end portions of 15      the plate,
thereby to form a lock mechanism 40 for the stopper 14. As compared with a
lock nut, the lock plate 43 can be more readily reduced in height and
accordingly can be arranged to have a height equivalent to or lower than
the 20      stopper support base 15.  The lock mechanism 40 therefore 



is not an obstacle to reducing the size of the rodless cylinder. In this
instance, in order to let the lock plate 43 produce locking forces for the
adjusting screw 41 in the 25      axial direction of the stopper 14 upon
tightening the cap   



13 bolts 46, there should be provided a gap of a certain width between the
stopper support base 15 and the lock plate 43. However, normally a gap
space is formed when the lock plate 43 is abutted against the stopper
support 5       base 15, due to a discontinuity which usually exists 



between the meeting ends of the screw threads of the stopper support base
15 and the lock plate 43. Nevertheless, in anticipation of  the rare case
where the ends of two screw threads happen to meet continuously, 10      it
is preferred to form the lock plate 43 in a thickness which is discordant
with an integral multiple of the pitch of the screw thread. By so doing,
even if the ends of the 



two screw threads should happen to meet continuously, a gap space  can
invariably be formed     between the stopper 15      support base 15 and
the lock plate 43 by reversing the sides of the lock plate when threading
the stopper 14 on. Accordingly, the adjusting screw 41 can be locked firmly
in position upon tightening the cap bolts 46. When released from the
clamping action of the lock 



20      plate 43 through the cap bolts 46, the stopper 14 can be moved
forward or backward relative to the stopper support base by turning the
adjusting screw 41 to adjust the stroke range of the moving member 13.
After adjusting the position of the stopper 14, it 25      can be locked in
that position by the clamping force of  



14 the lock plate 43 acting in the axial direction of the stopper 14, as
soon as the lock plate 43 is clamped to the stopper support base 15 through
the cap bolts 46. In order to adjust the position of the stopper 14 



5       over a larger distance, the stopper support 15 is shifted along the
cylinder body 12 after releasing the clamp members 32 from the clamping
action of the setting bolts 33, and then the setting bolts 33 are tightened
again.    



15              04JAN 1999 CLAIMS: 1.        A rodless cylinder including a
cylinder body (12), a piston (17) fitted in the cylinder body (12) for
reciprocating movement therein, a moving member (13) to be put in
reciprocating movement in synchronism with said piston (17), a stopper
member (14) for adjustment of the 



stroke range of said moving member (13) and a stopper mounting structure
for said stopper member (14) including a stopper support base (15) mounted
on top surface (12a) of said cylinder body (12), characterized in that:
said support base (15) is formed at a height lower than the top side of
said moving member (13) on said cylinder body (12), and is provided with
inclined 



surfaces (31) at the opposite ends thereof symmetrically in face-to-face
relation with inclined surfaces (22) at the opposite lateral sides of said
cylinder body (12); in that: said stopper mounting structure further
comprises: clamp members (32) inserted between said 



inclined surfaces (22, 31) to hold said stopper support base (15) firmly to
said cylinder body (12) and provided with inclined surfaces (32a, 32b) in
face-to-face relation with said above-mentioned inclined surfaces (22, 31),
respectively; and in that: said stopper support base (15) is mounted on
said cylinder body (12) by means of setting bolts (33) 



passed therethrough and threaded into said clamp members (32). 2.        A
rodless cylinder as defined in Claim 1, wherein said stopper (14) is
threaded into said stopper support base (15) on said cylinder body (12)
adjustably by means of an adjusting screw (41) to adjust the stroke range
of said moving member (13) by a shift of position 



16 into or out of said stopper support base (15), said adjusting screw (41)
being associated with a lock mechanism (40) including a lock plate (43)
located on one 



side of said stopper support base (15) away from said moving member (13)
and in threaded engagement with said stopper member (14), the lock plate
(43) being clamped to the stopper support base (15) by bolts (46, 46)
passed through bolt holes (44, 44) in opposite end portions thereof and
having a height equivalent to or lower than that of said stopper support
base (15). 



3.        A rodless cylinder as defined in Claim 2, wherein said lock plate
(43) is formed with a thickness discordant with an integral multiple of the
pitch of screw thread of said adjusting screw (41).    




