STQPPER:MQQNTINé_STRUCTURE FOR USE ON RODLESS CYLI NDER Thi s invention
rel"ates to a rodl ess cylinder -having ajistopper nounting structgfe quqg,*
k?l%"‘a ong a

adj ust menthi
stop surfa
trends tow

10

15

20

25

' Replacedange of a novi ng nenber which is nov
u mmmer body. &prciFicarion AS @ result of thegfc%cgnt

he 'si zes of various nachi nes and applian

€S popy

STOPPER MOUNTING STRUCTURE FOR. USE

ON RODLESS CYLINDER

FIELD OF THE ART

REPLACED SHEETS SG
m Description : paged ... to paged "F
7] Claim(s) paged ... to paged Ib
i) Drawing(s) : paged ..M. (o paged ... 4&.
A Abstract paged ..IT. 1o paged “

DATE OF RECEIPT -

-----------------------------------

This invention relates to a stopper mounting

structure for use on a rodless cylinder for édjustment of

the stroke range of a moving member which is movable along

a stop surface of a cylinder body, and more particularly

to a stopper mounting structure having features in the

manner of fixation of a stopper support base on the

cylinder body as well as in a stopper lock mechanism.

BACKGROUND OF THE ART

As a result of the recent trends toward cutting the

sizes of various machines and appliances into compact

form, the rodless cylinders are required to be smaller in

size and, for the sake of compactness and stability, to be

smaller 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 thg purpose of

absorbing shocks of collision, a stopper support base of a

rodless cylinder is fixed on the cylinder body, and a



whi ch utilize rodless cylinders into conpact formthe rodless cylinders are
reduired to be smaller in size and, fop the sake of conpactness and
stability, to be smaller 10 especially in height of the noving nenber
whisch is nnveds@bg

adjusting the str %%r?g%é%hg Q{ﬁgggﬁgfggwggﬁbgﬁggﬁppggd?ﬂgg;ﬁ?g§s§u§98éﬁ °
' absorbing function is mounted on the stopper support base
by means of é 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 outei
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 thé moving member 5, the
20 lock nut 3 will stand out higher than the étopper support
base 1. This means that the lock nut 3 might obstacle the
reciprocating movement of the object 6 attached to the
moving member 5, and its size is hindrous to the efforts

of downsizing rodless cylinders into a compact form.

25 Further, in order to fix the stopper support base at
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of *absorbi ng the shocks of collision, a stopper support 15 base of a
rodl ess cylinder is.fixed on the cylindgr body, and a 2
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a desired position in the longitudinal di;ection of the
cylinder body, it has been the conventionallpractice to
grip part of opposite lateral side portions of the
cylinder body 4 between the stopper support base 1 and a
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 stoppet support base 1 is subjected to a force
which tends to warp its side portions as seen in the same
figure, 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
support base 1 is mounted on the cylinder body 4 in an
inclined or tilted state as shown in Fig. 10.

SUMMARY OF THE INVENTION

In a rodless cylinder which is required to employ a
stopper supporf base of a reduced height to cope with a
reduction in height of the moving member which is moved
along the cylinder body, it is a primary object of the
present invention to provide a stopper mounting structure
for adjustably mounting a stopper support base on the
cylinder body in suéh a way as to permit a reduction of
its thickness for the sake of compactness and obviating
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stopper which is equipped with a stopper bolt with a shock absorbing
funhction is nmounted on the stopper supgort base by neans of a stroke

adj usting screw. The stroke range is adjusted either by shifting the
stepper forward or 5 backward relative to the stopper support base or
by shifting thEhBoBeEedRiby £RE smeﬁsémsuépswhbﬁ%’éew%lélto atlémgsismer

cyl i nder ‘body.
support base by precluding the poss1b111tles of any large

foce being imposed on the stopper support base.
It is another object of the present invention to
5 provide a stopper monting structure which can mount a
stopper support base securely without inclination from an
originally mounted position.
It is still another object of the present invention
to provide a lock mechanism for the stroke adjusting
10 screw, which can be mounted in position within a limited
range of a stopper support base of a reduced height, for
the sake of realizing a reduction in height of the moving
member on the rodless cylinder.
In accordance with the pfesent invention, there is
15 provided, for achieving the above-stated objectives, a
stopper mounting structure for a rodless cylinder having a
cylinder body, a piston fitted in the cylinder body for
reciprocating movement therein, a mpving member to be put
in reciprocating movement in shynchronism with the piston,
20 and a stopper support base having a stopper member for
adjustment of the stroke range of the moving member and
mounted on top of the cylinder body, characterized in that
~ the stopper.mounting structure includes: a stopper support
base formed in a height lower than the top side of the

25 moving member on the cylinder body, and prov1ded w1th

"l



However, the above-described stopper needs to be |ocked in position by a

|l ock nut in such a way as to 10 maignt ai n a predeterm ned degree of
protrusion fromthe stopper support base In this regard as shown in Figs.
7 and 8, the lo uire ave an, outer neter. B

conmensur at e vm§¥%4¥1 gﬁEF%rE§F PRECS565p8RA5. t$ﬁ§F8Fore, in an

attenpt to cope with a
P P symmetrically in face to face relation with inclined

surfaces at the opposite lateral sides of the cylinder
body; and_clamp members inserted between the inclined

5 surfaces to fasten the stopper support base firmly to the
cylinder body and provided with inclined surfaces in face
to face relation with the above-mentioned inclined
surfaces, respectively; the stopper support base being
mounted on the cylinder body by means of setting bolts

10 passed therethrough an threaded into the clamp members.

Further, in the above-described rodless cylinder

according to the present invention, the stopper is
threaded into the stopper support base on the cylinder
body adjustably by means pf an adjusting screw to adjuSt

15 the stroke range of the moving member by a shift of its
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

20 engagement with the stopper member, the lock plated being
ciamped to the stopper support base by bolts passed
‘through bolt holes in the opposite end portions thereof
and formed in a height equivalent to or lower than that of
the stopper support base.

25 - The lock plate is preferred to be formed in a_

e
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15° reduction in size of the noving nenber 5 which is reciprocated on
and” al ong ‘the cylinder body 5, if the hgight of the stopper support base 1

is mnimzed to
col ki sion again

a level lower than the noving nenber 5 to preclude its

, .the 20 | ock
3 will stand out % Ob éﬁgpﬁgs Egﬁggﬁd%%ﬁggngggggel%tg?ﬁFé ﬂ%ﬁﬁéggﬁaggt

the lock nut 3 n1ght hlnder
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the pitch of the screw thread of the above-mentioned
adjusting screw.

In the rodless cylinder of the above-described
arrangement, upon threading eetting 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

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 confributes to fix the stopper support
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.

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

to adjust the storke range of the piston. After
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reti procati ng novenent of the object 6 attached to the noving nenber 5.
Thi's probl em has hanpered the efforts to reduce rodless cylinders into a
conpact form 25 , Further, in7order to fix the stopper support

base at

10

15
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adjustment, the lock plate can_be clamped to the stopper
support base by the bolts again. In this instance, thé
lock plate, which canlbe formed in a smaller height as
compared with a lock nut, permits to reduce the height of
the moving member, without inviting troubles, for the
purpose of cutting down the size of the rodless cylinder.
BRIEF DESCRIPTION OF THE DRAWINGS
In the accompanying drawings: Fig. 1 is a plan view

of a rodless éylinder embodying the present invention;

Fig. 2 is a side view of the same rodless cylinder; Fig. 3

is a vertical section of the cylinder; 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 suppqrt base; Fig. 6 is a
vertical section of the stopper lock mechanism; Fig. 7 is
a vertically sectioned front view of a general stopper
lock mechanism; Fig. 8 is a front view of a léck 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.

BEST MODE FOR CARRYING OUT THE INVENTION

Referring to Fig. 1 to 3, there is schematically
shown a rodless cylinder including a cylinder body 12; end
plates which are attached to the opposite ends of the

cylinder body 12, a moving member 13 whlch is movable in

T fii‘i:ﬂiti i



3 a desired position in the |longitudinal direction or the'cylinder body,
has™ been the conventional practice to %;ip part of opposite |ateral side

portions of the cylinder body 4 betwee

t he stopper support base 1 and a 5

clarp nmenber 7 as shown in Fig 9, and to thread setting bolts 8 into the
cl anp nmenber 7 the dugigithdisadpddrection along a top surface 12a of the
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cylinder body 12, and a stopper support base 15 having a
stopper 14 for adjusting the stroke range of the moving
member 13.

The cylinder body 12 includes a cylinder bore 18 in
which the pisotn 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
of the link member 19, down-facing inclined runaway
surfaces 22 for rolling contact with rollers of the moviné
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 |
plural number of rollers 25 and 26 which are rotatably
supported at the QppOSite 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
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
is moved together with the piston 17, and the link member

" ‘This Sheet Has Been Re(ilaced '




support base 1. However, when clanped in position by the clanp nenber 7,

t he” st opper support base 1 is subjected to a force which tends to warp its
side portions, as also seen in Fig. 9, raking it difficult to reduce the

t hi ekness of the stopper support base 1. Besides, a difficulty is also
encountered in Md nwdidnhd ttfeercdmarie iy pisteendt7arindy 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, may be
arranged in the so-called magnet drive type haVing a row
of magnets mounted on both of fhe 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. On the other
hand, inserted between the inclined surfaces 22 and 31 are
clamp members 32 which hold the stopper support base 115
against the cylinder body 12. The clamp members 32 are

20 fdrmed with inclined surfaces 32a and 32b parallelly in
face to face relation with the inclined surfaces 22 and 31
and in such a way that the top surface 32c¢ of the clamp
member 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 re abutted
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I n a predeterm ned posture. In sone cases the stopper 15 support base
1 1s nounted on the cylinder body 4 in;gn inclined or tilted state as shown
in Fig. 10. 20 25 _

on the inclined surfaces 22 and 31.

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 bése 15 is
fixed firmly to the cylinder body 12 by means of bolts 33
which are threaded into female sc:ew holes 35 in the clamp
members 32 through bolt holes 35 in the stopper support
base 15.

10 | In this instance, 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 of warping of the
stopper support base 15 as shown in Fig. 9. By the wedge
actions of the inclined surfaces, the stqpper 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 gfmﬁ§e inclined
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4 The present invention has been made from a consideration of the
abdve- di scussed problens of prior art rodless cylinders. JP-A-63-190908
di scl oses a rodl ess cylinder 5 which ik} udes a cylinder body, a piston
fitted in the

surfaces.

The symmetrical arrangement of the inclined surfaces
-31 and the inclined runaway surfaces 22'suitably pfevents
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.ls 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
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cylinder body for reciprocating novenent therein, a moving nmember to be put
I n"reci procating novenent in synchronlsg1mﬁth the piston, a stopper nenber
for adjustnent of the stroke range of e novi ng nmenber and 10 a stopper
nounting structure for the stopper nenber including a stopper support base.
The rodl ess cylsuphary pasecdSdamcéhgi cylimder 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 the adjusting screw 41 in
engagement with the 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 which
has higher feasibility of reductions in height can be
arranged to have a height equivalent to or lower than the

20 stopper support base 15. Accordingly, there is no
possibility of the lock mechanism 40 becoming an obstacle
to an effort of downsizing the rodless cylinder.

In this iﬁstance, in order to let the lock plate 43
produce locking forces for the adjusting screw 41 in the

25 | axial ditection of the stoppe;_ié_gggg_yigggggigg the cap
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present invention has the above-nentioned 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 tgq ? si de of the noving nenber on the
cyl-inder body, and is provided with inclined surfaces at the opposite ends

e e o) TUe| BiEh) Yol "cha8 LRohd5%neh ot et Lbpbing et ages
width between the stdpper 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 a rare case where
the ends of tﬁo 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 be invariably formed between the stopper

15 support base 15 énd 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 édjusting 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 clampxng force of
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20- sides of the cylinder body; in that the stopper nmounting structure
further conprises clanp nenbers inserted between the inclined surfaces to
fasten the stopper support base firmy fo the cylinder body and provided

wi t-h inclined surfaces in face-to-face rtelation m@ﬁh the 25 above-nentioned
i nclined surfaces, respectively; and in that the $fopper suppor ase is
mount ed on thetg9|;gggﬁplate 4¥ acting in the axial é?%ectléﬁ)oé éﬁe

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.
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body by neans of setting bolts passed therethrough and threaded into the
clanp nenbers. In a preferred enbodi rrent 50f r odl mm Imﬁll ﬁm accordi ng
to the present invention, the stopper threadéﬂﬂﬂ“ I l L support
base on the cyl .body adj ustably by means of *ancadfusting screw to

adj ust the strob@a%aﬁﬁecgﬁlﬁhg Vi ng menber by a shift of its

1. A stopper mounting structure for a rodless
cylinder including a cylinder body, a piston fitted in the
cylinder body for reciprocating.movement therein, a moving

5 member to be put in reciprocating mbvement in synchronism
with said piston, and a stopper support base having a
stopper member for adjustment of the stroke range of said
moving mémber and mounted on top of said cylinder body,
characterized - in that said stopper mbunting structure

10 comprises:

a stopper support base formed in a height lower that
the top side of said moving member on said cylinder body,
and provided with inclined surfaces at the opposite ends
thereof symmetrically in face to face relation with

15 inclined surfaces at the opposite lateral sides of said
cylinder body; and

clamp members inserted between said inclined surfaces
to hold said stopper support base firmly to said cylinder
body and pro?ided with inclined surfaces in face to face

20 - relation with the above-mentioned inclined surfaces,
repectively;

said stopper support base being mounted on said
cylinder body by means of setting bolts passed
therethrough and.threaded into said clamp members.

25
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5 position int
bei ng associ at

t opper support base, the adjusting screw
‘m“ﬂ”u“ mchanl smi@cluding a lock plate | ocated on
s .

one si de of thesstopper

10

15

20

2. A stopper mounting structure as defined in claim
1, wherein said stopper is threaded igto said stopper
support base on said cylinder body adjustably by means of
an adjusting screw to adjust the stroke range of said
moving member by a shift of position into or out of said
stopper support base, said adjusting scfew being
associated with a lock mechanism including a lock plate
located on one said of said stopper support base away from
said moving member and in threaded eagagement with said
stopper member, the lock plate beihg clamped to the
stopper support base by bolts passed through bolt holes in
opposite end portions thereof and formed in a height
equivalent to or lower than that of said stopper support

base.

3. A stopper mounting structure as defined in claim 2
wherein said lock plate is formed in a thickness
discordant with an integral multiple of the pitch of screw

thread of said adjusting screw.
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support base away fromthe noving nenber and in threaded 5 engagenent with
thé stopper nmenber, the lock plate being clanmped to the stopper support
base by bolts passed through bolt hol es g t he opposite end portions -
thereof and having a hei ght equival ent t& or |ower than that of the stopper

support base. 10 It is preferred that the | ock plate be forned
ABSTRACT OF THE DISCLOSURE

In a rodless cylinder, a moving member which is moved
along a cylinder body is reduced in height for the sake of
compactness and stability. A stopper is mounted on a

5 stopper support base, which is also reducéd in height to
preclude the possibilities of obstaéling the movement of
the moving member, and associated wifh a stopper lock
mechanism with an adjusting screw suitable for use with
the stopper éupport base of low height.

10 More specifically, in a rodless cylinder having a
stopper support base mounted on top_of a cylinder body,
the stobper support base is provided inclined surfaces at
the opposite ends thereof symmetrically in face to face
relation with down-facing inclined surfaces formed at the

15 opposite lateral side portions of the cylinder body, and
firmly fastened to the cylinder body by means of setting
bolts and clamp members having inclined surfaces face to
face with the abdve-mentioned inclined surface.

The stopper which is threaded into the stopper

20 support base on the cylinder bodf is locked in position by
threading the stopper into a lock plate and fastening the

lock plate to the stopper support base by menas of bolts.

——
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in-a t hi ckness which is di scordant ng an integral nultiple of the
pitch of the screw thread of the above-nentioned adjusting screw.
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In-the rodless cylinder of the above-described 5 arrangenent, upon
threadi ng setting bolts into the clanpQenbers through the stopper support
base, the clanmping forces of the bolts e i nposed uniformy on the
opposite side portions of the stopper support base w thout exerting unduly
| arge forces which would cause warping of the 10 support base.

. Accordingly, it becones possible torgnmoy
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a stopper support base of reduced thickness for the sake of conpactness.
Besi des, when nounting the stopper supgfrt base, the wedging action of

pai red symetrical inclined surfaces c
15 -

nmounted on the cylinder body

[
base firmy on the cylinder bod@gaﬁ
torque to the setting bolts. Therefore,

butes to fix the stopper support
t hout applying a | arge cl anping
t he stopper support base can be
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in.an untilted state sinply by tighteni the setting bolts. 20
In addition, the stopper which is Iockégg'n position by the | ock nmechani sm

can be released fromthe clanping force ich is applied thereto by the
bolts through the | ock plate, and the stopper adjusing screw can be noved

forward or backward relative to the stopper support base
35 5 B/
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25 to adjust the stroke range of the piston. After adj ustnent, the
| otk plate can be clanmped to the stopper support base by the bolts again.

In this instance,.the |ock plate, v@i h can be of a snmaller height as
conpar ed /é

F1G. 8
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with a | ock nut,
wi t'hout trouble,

cyl i nder.
the present

acconpanyi ng 10 dr atit
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This invention relates to a stopper mounting
structure for use on a rodless cylinder for adjustment of
10 the stroke range'qf a moving member which is movable along
a stop surface of a cylinder body, and more particularly
to a stopper mounting structure having features in the
manner of fixation of a stopper support base on thé
cylinder body as well as in a stopper lock mechanism.
15 BACKGROUND OF THE ART
As a result of the recent trends toward cutting the
sizes of various machines and appliances'into compact.
form, the rodless cylinders are required to be smaller in
size and, for the sake of compactness and stability, to be
20 . smaller 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
absqrbing shoéks of collision, a stopper support base of a

25 rodless cylinder is fixed on the cylinder body, and a
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stopper which is equipped with a2 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
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 pesition by a lock nut in such a way as to
maintain a predetermined degree of protrusion from the
stopper support base. In this regard, as shown in Figs. 7.
and 8, the lock nmut 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
reduction in size of the moving member 5 which is
reciprocated pn 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
lock nut 3 will stand out higher than the stopper support
base 1. This means that the lock nut 3 might obstacle the
reciprocating movement of the object 6 attached to the
moving member 5, and its size is hindrous to the efforts
of downsizing rodless cylinders into a.compact form.

Further, in order to £ix the stopper support base at
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a desired position in the longitudinal direction of the
cylinder body, it has been the conventional practice to
grip part of opposite lateral side ﬁortions.of the
cylinder body 4 between the stoppér support base 1 and a
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 stoppei support base 1 is subjected to a force
which tends to warp its side portions as seen in the same
figure, 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 eonstantly
in a predetermined posture. In some cases the stopper
support base 1 is mounted on the cylinder body 4 in an
inclined or tilted state as shown in Fig. 10.

SUMMARY OF THE INVENTION

In a rodless cylinder which is required to employ a
stopper support base of a reduced height to cope witﬁ a
reduction in height of the moving member which is moved
along the cylinder body, it is a primary object of the
present invention to provide a stopper mounting structure
for adjustably mounting a stopper support base on the
cylinder body in such a way as to permit a reduction of

its thickness for the sake of compactness and obviating
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the necessity for imparting a high strength to the stopper
support base by precluding the possibilities of any large
foce being imposed on the stopper support base.

It is another object of the present invention to
provide a stopper monting structure which can mount a
stopper support base securely withouf inclination from an
originally mounted position.

It is still another object of the present invention
to provide a lock mechanism for the stroke adjusting
screw, which can be mounted in position within a limited
range of a stopper support base of a reduced height, for
the sake of realizing a reduction in height of the moving
member on the rodless cylinder.

In accordance with the pfesent invention, there is
provided, for achieving the above-stated objectives, a
stopper mounting structure for a rodless cylinder having a
cylinder body, a piston fitted in the cylinder body for
reciprocating movement therein, a moving member to be put
in reciprocating movement in shynchroni#m with the piston,
and a stopper support base having a stopper member for
adjustment of the stroke range of the moving member and
mounted on top of the cylinder body, characterized in that
the stopper mounting structure includes: a stopper support
base formed in a height lower than the top side of the

moving member on the cylinder body, and provided with
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inclined surfaces at the opposite ends thereof
symmetrically in face to face relation with inclined
surfaces at the opposite lateral sides of the cylinder
body; and ciamp members inserted between the inclined
surfaces-t6 fasten the stopper support base firmly to the
cylinder body and provided with inclined surfaces in face
to face relation with the above-mentioned inclined
surfaces; respectively; the stopper support base being
mounted on the cylinder body by means of setting bolts
passed therethrough an threaded into the clamp members.

Further, in the above-described rodless cylinder
according to the present invention, the stopper is
threaded into the stopper support base on the cylinder
body adjustably by means 6f an adjusting screw to adjust
the stroké range of the moving member by a shift of its
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
engagement with the stopper member, the lock plated being
clamped to the stopper support base by bolts passed
through bolt holes in the opposite end portions thereof
and formed in a height equivaleﬁt to of lower than that of
the stopper support base.

The lock plate is preferred to be formed in a
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thickness which is discordant with an ;ntegral 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 sfopper 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 untiltéd 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 fhe stopper support base

25 to adjust the storke range of the piston. After



5

i.nclined runaway surfaces 22 and | I
addition to a guide roller 28 whic f SFAHha pelnt
novi ng renber 13 in rolling contact
side of the slit 20. Upon supplying
on one side of the piston 17 in the cyllnder body 12 of
rodl ess cylinder, the noving nenber

10

15

20

25

X Suriages—zu

7
adjustment, the lock plate caﬂ be clamped to the stopper
support base by the bolts again. In thié instance, the
lock plate, which éan be formed in a smaller height as
compared with a lock nut, permits fo reducg the height of
the moving member, without inviting troubles, for the
purpose of cufting down the size of the rodless cylinder.
BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings: Fig. 1 is a plan view
of a rodless éylinder embodying the present invention;
Fig. 2 is a side view of the same rodless cylinder; Fig. 3
is a vertical section of the cylinder; 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
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 ;s a schematic plan view of
major components.

BEST MODE FOR CARRYING OUT THE INVENTION

Referring to Fig. 1 to 3, there is schematically
shown a rodless cylinder including a cylinder body 12, end
plates which are attached to the opposite ends of the

cylinder body 12, a moving member 13 which is movable in

REPLACEMENT SHEET|
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the longitudinal directioﬁ along a toﬁ sufface.12a of the
cylinder body 12, and a stopper suppott base 15 having a
stopper 14 for adjusting the strokg fange of the moving
member 13.

5 The cylinder body 12 includes.a cylinder bore 18 in
which the pisotn 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 ;nclined runaway
surfaces 22 for rolling contact with,;ollers of the moviné
member 13, and up-facing horizontal runawéy surfaces 23
disposed opposingly to the inclined runaway surfaces 22.

Further, the moving member 13 is provided with a

15 plural number of rollers 25 and 26 which are rotatably
supported at the opposite lateral sides of the moving
member 13 in rolling éontact 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 folling contact with
a dust seal 27 covering the top side of the slit 20.

Uﬁon supplying compressed ai; to one pressure chamber
. on one side of the piston 17 in the cylihder 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, the slit 20 is closed again by the seal belt 21. Th
construction of the rodless cyli sm&PMS hﬁﬁrlousiaifgﬁggﬂﬁﬁfgﬁEEﬁ
in-the art, for exanple,it may be § so-cgl ljled magnet dri

type having a row of nmagnets nount he pi §t gn arpk F@Yeg
menber so that they are noved in s n1mnth each {otfher by 10
magnetic attraction.

M

9

19, which interconnects the piston 17 and the moving
member 13, is moved therewith, pushing down the seal belt
21 té open the slit 20. After_passage-of the liﬁk 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, may be
arranged in the so-called magnet drive type having a row
of magnets mounted on both of the pistén 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 cylin&er 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. On the other
hénd, inserted between the inclined surfaces 22 and 31 are
clamp members 32 which hold the stopper support base 115
against the célinder body 12. The clamp members 32 are

20 formed with inclined surfaces 32a and 32b parallelly.in
face to face relation with the inclined surfaces 22 and 31
and in such a way that the top surface 32¢c of the clamp
member 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 re abutted
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on the inclined surfaces 22 and 31l.

The stopper-support base 15 is mounted on top of the
cylinder body 12 across the width £heredf, and a clamp
member 32 is inserted betwéen the cylihder body 12 and
each one of the ribs 30. The stopper support base 15 is
fixed fi:mly to the cylinder bodf 12 by means of bolts 33
which are threaded into female screw holes 35 in the clamp
members 32 thrdugh bolt holes 35 in the stopper support
base 15.

In this instance, 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
are exerted symmetrically relative to the axes of the
setting bolts 33 without applying a force which would
cause inclination of the clamp members of warping of the
stopper support base 15 as ghown in.Fig; 9. By the wedge
actions of the inclined surfaces, the stqpper suﬁbort base
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

cylinder body 12 to ensure uniform contact of the inclined
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surfaces.

The symmetrical arrangement of the inclined surfaces
31 and the inclined runaway surfaces 22 suitably prevents
inclinations of the stopper suppoft 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 cemes into abutting
engagement with the stopper 14 which is.th;eaded 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 mouneing surfaces for
the stopper support base 15 may be provided separately, if
desired.

25 The stopper 14, which is provided on the stopper
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support base 15 on the cylinder body 12 fqr adjustment of
the stroke range of the moving member 13 along the top
surface of thé cylinder bodf 12, is constituted by a shock
absorber, a stopper bolt or the like and threaded into the
stopper support base 15 through the adjusting screw 41 in
engagement with the 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
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 thé stopper support base
15 by means of cap bolts 46 of small diameter which are
passed through holes 44 ih the opposite end portions of
the plate, thereby to form a lock mechanism 40 for the
stopper 14.

As compared with a lock nut, the lock plate 43 which
has higher feas;bility of reductions in height can be
arranged to have a height eguivalent %o or lower than the
stopper support base 15. Accordingly, there is no
possibility of the lock mechanism 40 becoming an obstacle
to an effort of downsizing the rodless cylinder.

In this instance, in order to let the lock plate 43
produce locking forces for the adjusting screw 41 in the

axial direction of the stopper 14 upon tightening the cap

15
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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
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 a rare case where
the ends of tﬁo screw threads happén to meet continuously,
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 be invariably formed between the stopper
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
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

can be locked in that position by the clamping force of

0.
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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 bqlts 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.
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What is claimed is:

1. A stopper mounting structure for a rodless
cylinder including a cylinder body, a piston fitted in the
cylinder body fof recipiocating movement therein, a moving

5 member to be put in reciprocating movement in synchronism
with said piston, and a stopper support base having a
stopper member for'adjustment of the stroke range of said
moving member and mounted on top of said cylinder body,
characterized- in that said stoppér mounting structure

10 comprises:

a stopper support base formed in a height lower that
the top side of said moving member on said cylinder body,
and provided with inclined surfaces at the opposite ends

'thereof symmetrically in face to face relation with

15 inclined surfaces at the opposite lateral sides of said
cylinder body; and

clamp members inserted between said inclined surfaces
to hold said stopper support base firmly to said cylinder
body and provided with inclined surfaces in face to face

20 relation with the above-mentioned inclined surfaces,
repectively;

said stopper support base being mounted on said
cylinder body by means of setting bolts passed

therethrough and threaded into said clamp members.

25 This Sheet Has Been Rej 'i
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2. A stdpper mounting structure as defined in claim

1, wherein said stopper is threaded into said stopper
support base on said cylinder body adjustably by means of
an adjusting screw to adjust the stroke range of said

5 moving member by a shift of position inte or out of said
stopper support base, said adjusting screw being
.associated with a lock mechanism including a lock plate
located on one said of said stépper support base away from
said moving member and in threaded eagagément with said

10 stopper member, the lock plate being clamped to the
stopper support base by bolts passed through bolt holes in
opposite .end portions thereof and formed in a height

equivalent to or lower than that of said stopper support

base.
15
3. A stopper mounting structure as defined in claim 2
wherein said lock plate is formed in a thickness
discordant with an integral multiple of the pitch of screw
thread of said adjusting screw.
20
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STOPPER MOUNTING STRUCTURE FOR USE ON RODLESS CYCLINDER

ABSTRACT OF THE DiSCLOSURE

In a rodless cylinder, a moving member which is moved
along a cylinder body is reduced in height for the sake Qf
compactness and stabiliéy. A stdpper is mounted on a
stopper support base, which is also reduced in height to
preclude the possibilities of obstacling the movement of
the moving member, and associated with a stopper lock
mechanism with an adjusting screw suitable for use with
the stopper ;upport base of low height.

More specifically, in a rodless cylinder having a
stopper support base mounted on top of a cylinder body,
the stopper support base is provided inclined surfaces at
the opposite ends thereof symmetrically in face to face
relation with down~facing inclined surfaces formed at the
opposite lateral side portions of the cylinder body, and
firmly fastened to the cylinder body by meahs of setting
bolts and clamp members having inclined surfaces face to
face with the above-mentioned inclined surface.

The stopper which is threaded into the stopper
support base on the cylinder body is locked in position by
threading the stopper into a lock plate and fastening fhe

lock plate to the stopper support base by menas of bolts.

Fig. 4.
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base 15 for an adjustnent in the forward or backward direction. The stoppe

14 is also in threaded engagement with a 10 lock pl ap PEﬁQENE%ﬂ‘SHEET '
A\t Y—t-Fhe '

| ocated>on the outer side of the stopper support base 15
novi ng nenber 13. The lock plate 43 is clanped to the stopper su%Port,
15 by neans of cap bolts 46 of small d'é?gﬂater which are 27 SEP 1996
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passed t hrough holes 44 in the opposite end portions of
thereby to forma | ock nechani sm 40 for the stopper
the lock plate 43 can be nore readily reduced §n
j ght equi val ent
e | ock mechani snj

| ock AUt

accordingly can be arranged to have a

er support base 15.
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s/hot an obstacle to reducing the size of the rodless cylinder.
in order to let the lock plate 43 prdqype

| nst ance,

adjusting screw 41 in the 25 |
ti ghtening the cap

10

15

axial directi

STOPPER MOUNTING STRUCTURE FOR USE ON—ROUDLESS TYLTINDER

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.

As a result
reducing the sizes of
‘which utilize rodless
rodless cylinders are

of the recent trends toward
various machines and appliances
cylinders into compact form the
required to be smaller in size and,

for the sake of compactness and stability, to be smaller

especially in height of the moving member which is moved

along a cylindex 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

base of a rodless cylinder is.fixed on the. cylindexr beody,

and a

REPLACENE%H?SHEETS SGF{
@ Description : p&@d ..... u)pqu'g
@ Claim(s) paoed ..... to paged .....
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stopper support base 15 and the |ock plate 43. However,

space is forned when the lock plate 43 is abutted agalnst

support 5

10 .

20

25

there should be provided a gap of a certain th bg&x@ t he
oy

annnnr
T

base 15, due to a discontinuity which usu Lly exi st s

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
backward relative to the stopper support base or by
shifting the position of the stopper support base itself
along the cylinder body.

However, the aﬁove-described stopper needs to be
locked in position by a lock nut in such a way as to
maintain a predetermined degree of protrusion from the
stopper support base. In this regard, as shown in Figél 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
reduction in size 6f 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 membef 5 to preclude its

collision against an object 6 on the moving member 5, the

lock nut 3 will stand out higher than the stoppér 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.

Further, in order to fix the stopper support base at



between the neeting ends of the screw threads of the stop BEPL&SEBE%HBSHEEfg

15 and the lock plate 43. Nevertheless, in anticipation o the rare case}

where the ends of two screw threads happen to nmeet continpopsiQ/s jA® 1999 It

is di scordant

is preferred to formthe lock plate 43 in a thickness whigh
with an integral nultiple of the pitch of the screw threa
even if the ends of the 3

By sodorny-

a desired position in the longitudinal darection or tne

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

7, the stopper support base 1 is subjected to

clamp member

a force

10 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
encountered in maintaining. the clamp member 7.

in a predetermined posture.. In some cases the

is also

constantly

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



two screw threads shoul d happen to meet continuously, a gap space can

i nvariably be forned bet ween the stopper 15 support base 15 and
the lock plate 43 by reversing the sides of the |ock plate when threading
the stopper 14 on. Accordingly, the adjusting screw 41 can be |locked firmy
in position upon tightening the cap boltsg 46. Wen rel eased fromthe

cl anpi ng action of the | ock

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
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

(V]

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



'20 plate 43 through the cap bolts 46, the stopper 14
forward or backward relative to the stopper support base b
adj usting screw 41 to adjust the stroke range of the novi
After adjusting the position of the stopper 14, it 25
that position by the clanping force of

I@EA@MWP §HEET
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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



14"t he | ock plate 43 acting in the axial direction of the]st 4£ 14, as
'soon as the lock plate 43 is clanped to the stopper suppoft ib é\ﬂﬂiﬁﬁ9ou
the cap bolts 46. In order to adjust the position of the gt ¢pper 14
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thickness which is discordant with an integral multiplé 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 forcés 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 la£ge
clamping torque to the setting bolts. Therefore, the
stopper support base can be mounted on the cylinder body
in an untilted state siﬁply 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 gdjusing screw can be moved
forward or backward relative'to the stopper support base

25 to adjust the stroke range of the piston. After
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"~ agai n.

over a larger distance, the stopper support 15 i i mmgpmﬁﬂ'l!\e

cylinder body 12 after releasing the clanp nembers 32 fr égﬁg '

action of the setting bolts 33, and then the setting bol 33 are tlghtgndgd
? 8 4 A 1"

10

.20

25
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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
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

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;

i5 |

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
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
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
opposite ends of the cylinder body 12, a moving member 13
which is movable in
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‘cylinder body (12), a piston (17) fitted in the cylinder HQody (12) for
reci procating novenent therein, a noving nenber (13) to bg put In

reci procating movenment in synchronismyith said piston (1 Lopper
member (14)'féﬂéi%@nﬁ%&ﬂﬁ@kagfdﬁqgction 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 lof rollers 25 and 26 which are rotatably
supported at the opposite lateral sides of the moving
member 13 in rolling~contaét with the above-mentioned
inclined runaway surfaces 22 and horizontal runaway surfaces
23, in addition to a guide roiler 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 bodj 12 of
the above-described rodless cylinder, the moving member 13

25 is moved together with the piston 17, and the link member



stroke range of said noving nenber (13) and a stopper nountiind s@QUANTAE
for said stopper nenber (14) including a stopper support bade|(15) nounted
on top surface (12a) of said cylinder body (12), characteriedTmthat:
sai d support base (15) is forned at a h&i ght |ower than theltop_side of

said noving ne

i nclined

10

15

20

25
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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

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
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
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 héld the stopper support: base .15

against the cylinder body 12. The clamp members 32 are

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 32¢c “ of the clamp
members 32 and the bottom sutface,pf the stopper support
base 15 are kept out of abutting engagement with each

other when the inclined surfaces 32a and 32b are abutted
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surfaces (31) at the opposite ends thereof symetrically in face-to-face

relation with inclined surfaces (22) at the opposite |ateral} s d8s $AN4N

cylinder body (12); in that: said stopper nmounting structure further

conprises: clanp nenbers (32) inserted between said
10

on the inclined surfaces 22 and 31, respectively.

The stopper support base 15 is ﬁounted on top of the
cylinder body 12 across the width thereof, and a clamp
membef 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
actioﬁs of the inclined surfaces, the stqpper 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



inclined surfaces (22, 31) to hold said stopper support
said cylinder body (12) and provided with inclined surfac
face-to-face relation with said above-nentioned inclined

respectively;
sai d cylinder body (12) by means of settihng bolts (33)

10

15

20
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sur f aces

(22, 31
and in that: said stopper support base (15) H A9

surfaces.

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

With the above-described rodless cylinder, the moving
member 13 is moved integraily with the piston 17 upon
supplying compressed air to one of the pressure chambers
on the opposite sides of the piston 17 througn the port 38
or 39 which are opened in the end p;ates 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
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
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.

The stopper 14, which is provided on the stopper
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ﬁaséed t her et hrough and threaded into said clanp nenbers (3%)
rodl ess cylinder as defined in daim1l, wherein said stoppe
threaded into said stopper support base (15) on said cylindgr

2, A
148 4iJAN 1994
body (12)

adj ustably by neans of an adjusting ew (41) to adjust theg stroke range

of said noving nenber (13) by a shift of position

wn
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support base 15 on the cylinder body 12 for adjustment of
the strcke range of the moving member 13 along the top
surface of the cylinder body 12, is constituted by a sﬂbck
absorber, a stopper bolt or the liké and threaded into the
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 a;so in threaded engagement with a
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
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 aécordingly can be
arranged to have a height equivalent to or lower than the
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

axial direction of the stopper 14 upon tightening the cap
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i6 into or out of said stopper support base (15), said adjusfipg scrgg‘i&gyl) f
bei ng associated with a | ock mechanism (40) including a | ock}pfa e4é )77 ;

| ocat ed on one

S

13 _
bolts 46, there should be provicded 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 threéd. 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 throughlthe 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-ip that position by the clamping force of



éj dé of said -stopper support base (15) away fromsaid _ﬂ Ter——t33)
and in threaded engagenent with said stopper nenber (1 i §

(43) being

passed t hrough bolt holes (44, 44) in opposite end portionB4an9§9 arjd
havi ng a hei ght equivalent to or |ower than that of sgi d stopper suppgr

base (15).

cl anped to the stopper support base (15) by| bplts (46, 46)

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
over a largexr 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.
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(43)

A rodl ess- cyllnder as defined in Claim2, wherein said | ock plate
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CLAINMS:

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 cylindexr body (12), and is provided with inclined
surfaces (31) at the opposite ends thereof symmetricaily-
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
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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 stoppexr 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).



