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(54) Slide cylinder device for reciprocal movement of a carriage

(57) Acarriage (40) e.g. for carrying goods, is slidably mounted on a structure (561) and is driven by a piston-cylinder
assembly (10) via flexible members (70} and pulleys (60, 80). In order to protect the piston-cylinder assembly from dirt
andtoincrease the rigidity of the arrangement, the structure 51 is generally tubular and the flexible members pass
through openings (90) at or near the ends of the tubular member. Inthe embodiment shown, pulleys (60A) and {(60B) are
mounted, one on each side and one at each end, on amovable cylinder, and upper pulleys (80A) and (80B) are mounted
onthe structure to project partly through the openings.
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SPECIFICATION alarge amount of stroke with respectto the cylinder
100 and the moving board 103 as well decreases
! . ] sharply in torsional rigidity.
Slide cylinder device B The torsional rigidity of the frame 104 is lowered,
5 70 andthetorsioniscreatedintheframe 104 atthetime
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Background of invention:
Field ofthe invention:

The presentinvention relates to a slide cylinder
device which reciprocatively moves a moving board
in accordance with reciprocatory movement of a
cylinder, the moving board being loaded with a
goods catch and take-off carrying means like robots
hands.

Description ofthe priorart:

As shown in Figures 5, 6, there has heretofore been
well known a slide cylinder device in which acylinder
100is so provided as to be reciprocatively movabie
along a piston rod 101 passing through the cylinder
100 and extending therefrom, a moving board 103 is
so provided as to be reciprocatively movable, the
moving board 103 being guided by guide rails 102
disposed in parallel with the piston rod 101, thereis
formed a frame 104 including standing walls 104a,
104b which supportingly fix the respective ends of
the piston rod 101 as well as the guide rails 102, the
standing walls 104a, 104b being provided at both
ends in the longitudinal direction thereof, movement
end portions of flexible linkage members 105A, 105B
are linked to the moving board 103 and proximal
ends thereof are linked to the front and rear standing
walls 104a, 104b of the frame 104, and theflexible
linkage members 105A, 105B are spanned between a
pair of movable pulleys 106A, 106B secured to the
cylinder 100.

The slide cylinder device of this type is constituted
such that a fluid (for instance, air) is sent alternately
from passages 101a, 101b formed in the piston rod
101 into the cylinder 100 thereby to reciprocatively
move the cylinder 100 with the guide of the piston
rod 101, and this movement is conveyed via the
flexible linkage members 105A, 105B to the moving
board 103 in order that the moving board 103 makes
areciprocatory movement twice as much asthe
movement of the above-described cylinder 100in the
same direction thereof while being guided by the
guiderails 102.

Inthe conventional slide cylinder device, the
flexible linkage members 105A, 105B are stretched
between only the movable pulleys secured to the
cylinder 100. This configuration, however, creates
the following disadvantages. If other memberis
interposed between the cylinder 100 and the moving
board 103, this member interferes the moving board
103 and the flexible linkage members 105A, 1058
when the cylinder 100 and the moving board 103 are
operated, thereby bringing about an incapability in
terms of operation.

Forthis reason, a cross-sectional configuration of
the frame 104 itselfinevitably becomestoa
substantially U-shape whose opening is formed on
the side of the moving board 103 as shown in Figure
7.Such a cross-sectional configuration, however,
involves a defect wherein the frame 104is lowin
rigidity, especially the long-sized frame which allows
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of operation, this leading to such disadvantages that
acondition in which to span the flexible linkage
members 105A, 105B between the movable pulleys
106A, 106B is deteriorated, whereby itis unfeasible
to reciprocatively move the moving board 103 even if
the cylinder makes reciprocatory movement.

Hence, itis required to take a measure for
reinforcement with a view to enhancing the torsional
rigidity of the frame 104, and inevitably the frame 104
becomesintricate. Furthermore, this conducesto an
increase in number of processing. On the other
hand, dust entering the inside portion from the
upward opening adheres to the piston rod 101 and
infiltrates into a sealing portion 100a, this producing
problemsin which the sealing portion 100a is worn
offin arelatively short time thereby to degrade
sealing properties of the cylinder 100.

Summary of the invention:

Accordingly, itis a primary object of the present
invention which obviates the above-described
problemsincidentto the prior artto provide aslide
cylinder device with a simple constitution which is
capable of enhancing torsional rigidity of aframe
and reducing an amount of dust adhered to a piston
rod.

To accomplish this object, the slide cylinder device
according to the presentinvention is constituted
such thataframeistunnelled but closed in section;
notches are so formed as to deviate on both sidesin
the longitudinal direction as well as on both sidesin
widthwise direction of peripheral walls thereof; at
least a couple of fixed pulleys are provided so that
leastwise some portions of the peripheries thereof
are exposed from the notches; respective moving
end portions of at least two flexible linkage members
are linked to a moving board provided on the outer
portion of the frame and the proximal end portions
thereof are respectively connected to the
aforementioned frame; and the above-described
flexible linkage members are spanned to atleasta
pair of movable pulleys installed to the fixed pulleys
and acylinder.

Brief description of the drawings:

Figure 1is a diagrammatic plan view, with
portions broken away for clarity, which shows one
embodiment according to the presentinvention;

Figure 2is a side view of the embodiment shown

inFFigure1;
Figure 3is a sectional view taken substantially
alongtheline lll - 1ll of Figure 1;

Figure 4is a diagrammatic side view showing a
cylinderand a moving board which are on the
operation;

Figure 5is a diagrammatic plan view showing a
conventional example;

Figure 6is a side view of the conventional example
shown in Figure 6; and

Figure 7is a sectional view taken substantially
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alongtheline VIi - VIl of Figure 5.

Description of the preferred embodiments:

Figure 1is a diagrammatic plan view which shows
one embodiment in section according to the present
invention, Figure 2 is a side view thereof and Figure 3
is a sectional view taken along the line [I-ll of Figure 1.
Inthe Figures, the reference numeral 10 representsa
cylinder, the numeral 20 stands for a piston rod, 30
denotes a pair of guide rails, 40 designates a moving
board, 50 denotes a frame, 60A and 60B stand fora
couple of movable pulleys, 70A and 70B are two
flexible linkage members, and 80A, 80B representa
couple of fixed pulleys.

Apiston 21 provided at the central portion ofthe
piston rod 20 is fitted in the cylinder 10. The inside of
the cylinder 10is divided into a front chamber 11 (the
leftinthe Figure) and a rear chamber 12 (the rightin
the Figure), which cylinder 10is so provided asto
freely make reciprocatory movement withthe guide
ofthe piston rod 20.

Lengthwise end portions of the piston rod 20 are
supportingly fixed to each of standing walls 51A, 51 B
which are lengthwise provided atboth ends ofthe
frame 50. The piston rod 20 includes a front passage
21aformed in the front chamber 11 of the cylinder 10
along the axis thereof and a rear passage 21b formed
inthe rear chamber 12 thereof. It can be observed
through Figure 1that a pressure fluid (for example,
airwith high pressure) is supplied viathe front
passage 21ato the frontchamber 11 of the cylinder
10 which is positioned at the stroke frontend.

A pair of the guide rails 30 have an axis parallelto
that of the piston rod 20, these guide rails 30 being so
mounted as to be spaced widthwise therebetween
onthe upper external surfaces of walls 51C, 51 D
provided at both side portions of the frame 50.

The moving board 40 bestrides the guide rails 30
onthe upper side of the frame 50 so that the same
board 40is freely slidable thereon.

The frame 50 assumes such an axial configuration
that itistunnelled butclosed in section. To be
spegcific, the frame 50 subsumesan upperwall 51E
which uniformly extends from the upper end ofthe
above-described wall 51C to thatofthe wall 51D in
the longitudinal direction, and a bottom wall 51F
which likewise extends from the lower end of the
wall 51Cto that ofthe wall 51D.

Acouple of the movable pulieys 60A, 60B devicein
the axial direction of the cylinder 10 as well asinthe
longitudinal direction thereof, these movable
pulleys 60A, 60B being equipped on the external
surface of the cylinder 10. Namely, the movable
pulley 60A is disposed on one side of the front end
portion of the cylinder 10; and the movable pulley
60B is disposed on the other side of the rearend
portion thereof, the pulleys 60A, 60B deviating from
each other. Inthis embodiment, sprocket wheels are
employed asthe movable pulleys.

Acouple of the fixed pulleys 80A, 80B are so
provided as to deviate on both sides of the frame 50
in the longitudinal direction aswell asinthe
widthwise direction; and some portions of the
peripheries thereof are exposed from the upperwall
51E. Namely, one fixed putley 80A corresponding to
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the movable pulley 60A is installed so that a part of
the periphery thereofis exposed upwards froma
notch 90A formed on one side of the rear end portion
of the upper wall 51E ofthe frame 50. The other fixed
pulley 80B is similarly installed so that a part of the
periphery thereof is exposed upwards from a notch
90B formed on the other side of the front end portion
ofthe upper wall 51E of the frame 50. In this
embodiment, sprocket wheels are adopted as the
fixed pulleys 80A, 80B.

In this embodiment, chains serve as the two
flexible linkage members 70A, 70B. Of these two
flexible linkage members 70A, 70B, oneflexible
linkage member 70A is spanned between one
movable pulley 60A and one fixed pulley 80A; and
this member 70A is then reversed in direction so that
the moving end portion thereof, viz., the tipend
portion, is connected to the moving board 40, andits
proximal end portion is connected to the rearend
standing wall 51B of the frame 50.

The other flexible linkage member 70B is spanned
between the other movable pulley 60A and the other
fixed pulley 80B; and the same member 70B is
likewise reversed in direction so that the moving end
portion thereofis linked to the moving board 40, and
its proximal end portion is linked to the frontend
standing wall 51A of the frame 50.

Thefrontand rear passages 21a, 21b which are
formed in the piston rod 20 are constituted such that
these passages 21a, 21b are selectively
communicatable with respectto afiuid supplying
source, viz., acompressed air supplying source and
the atmosphere as well by means.of a piping system
including well known fluid passage change-over
valves {notillustrated).

Operations in regard to the aforecited constitution
will next be described.

(1) InastateshowninFigure 1 whereinthe
cylinder 10is positioned at the stroke front end, the
front passage 21aformed in the pistonrod 20is
rendered open for the air; and the high pressure airis
supplied viathe rear passage 21b to the rear
chamber 12 of the cylinder 10,

(2) Thefrontchamber 11 ofthecylinder 10is
lowered in pressure, while at the same time the
pressure ofthe rear chamber 12 thereof increases, at
which time the cylinder 10 retreats tothe rearend
position shown in Figure 4 with the guide of the
piston rod 20.

{3) Asshownin Figure 1the moving board 40
thatis atthe stroke rear end is hauled by the flexible
linkage member 70B due to the operation described
in (2); and the same board 40 advances at astroke
twice as much as the retreat stroke of the cylinder 10
with the guide of the two guide rails 30 up tothe
stroke front end position shown in Figure 4.

(4) Inastateshownin Figure 4whereinthe
cylinder 10 is positioned at the stroke rear end, the
rear passage 21b of the piston rod 20 is made open
forthe air; and the high pressure airis supplied
through the front passage 21ato the frontchamber
11 of the cylinder 10.

(56) Therearchamber 12 ofthe cylinder 10
decreases in pressure, whereas the front chamber 11
thereofis pressurized, so that the cylinder 10 retreats



GB 2189451 A 3

10

15

20

25

30

35

40

45

50

55

60

65

with the guide of the piston rod 20 and returns to the
stroke front end position shownin Figure 1.

(6) Asshownin Figure 4,the moving board 40
thatis at the stroke front end is hauled by the flexible
linkage member 70A owing to the operation
described in (5); and the same board 40 retreats ata
stroke twice as much as the advancing stroke of the
cylinder 10 and then returns to the stroke rearend
position shown in Figure 1.

As described above, the moving board 40 makes
reciprocatory movement at a given stroke which is
determined by the stroke of the cylinder 10in
accordance with the reciprocatory movement of the
cylinder 10. Hence, a goods catch and take-off
carrying means (notillustrated) like robot's hands
which is mounted on the moving board 40 is
reciprocatively moved at the same stroke as that of
the moving board 40, for instance, from a goods
carry-in position to a goods carry-out position where
the goods are carried in and out.

Inthe presentinvention, the constitution is such
thatthere are provided the fixed pulleys 80A, 80B
whose peripheries are partially exposed from the
upperwall 51E of the frame 50, and the flexibie
linkage members 70A, 70B are respectively spanned
to the fixed pulleys 80A, 80B and are then reversedin
direction, whereby other members do notinterfere
the moving board 40 and the flexible linkage
members 70A, 70B when the cylinder 10and the
moving board 40 are on the operation, even though
the foregoing other members are interposed
between the cylinder 10 and the moving board 40.
Namely, the frame 50 itself assumes such a
cross-sectional configuration that itis tunnelled but
closed in section; and the frame subsumes the upper
wall 51E which uniformly extends in the longitudinal
direction from the upper end of the wall 51Cto that of
thewall 51D.

Itis therefore possible to sharply increase the
rigidity of the frame 50, especially the torsional
rigidity in the case ofthe frame in which the moving
board 40islarge in stroke.

Moreover, the notches 90A, 90B formed inthe
upperwall 51E are extremely smallin opening area
and hence itis feasible to considerably restrict the
amount ofthe dust which infiltrates into the frame
50.

CLAIMS

1. Aslide cylinder device in which a moving
board reciprocatively moves in accordance with the
reciprocatory movement of a cylinder, comprising:

acylinder provided so that said cylinderis
reciprocatively movable with the guide of a piston
rod; at least two guide rails provided in parallel with
said piston rod; a moving board provided so that
said moving board is reciprocatively movable with
the guide of said guide rails; aframeincluding
standing walls which are provided at both endsin
the longitudinal direction, said standing walls
supportingly fixing the respective end portions of
said piston rod and said guide rails; leastwise a pair
of movable pulleys installed such that said movable
pulleys deviate in the axial direction of said cylinder;
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and at least two flexible linkage members each
having a free end portion linked to said moving
board and having a proximal end portion linked to
said frame, said flexible linkage members each being
spanned to each of said movabile pulleys.

wherein said frame assumes as such an axial
configuration that said frame is tunnelled but closed
in section, there are provided at least a couple of
fixed pulleys subsuming their peripheries some
portions of which are exposed from notches which
are so formed as to deviate on both sides in the
longitudinal direction of said frame as well as on
both sides of widthwise direction thereof, and each
of said flexible linkage members which are spanned
to said movable pulleysis reversed by means of said
fixed pulley in order to be linked to said moving
board which is disposed outside said frame.

2. Aslide cylinder device as setforthin Claim 1,
wherein said flexible linkage members are chains.

3. Aslidecylinderdevice as setforthin Claim 1,
wherein said movable pulleys and fixed pulleys are
sprocket wheels.

4, Adrive assembly comprising:

agenerally tubular structure;

acarriage mounted for movement along the
outside of the tubular structure;

a piston and cylinder mounted within the tubular
structure to provide a portion movable with respect
to the tubularstructure;

apair of flexible tensible elements extending from
the movable portion through openings ator adjacent
respective ends of the tubular structure and tothe
carriage.

5. Anassembly asclaimedin claim 4, wherein
there is a velocity ratio of greater than unity between
the movable portion and the carriage.

6. Aslide cylinderdevice ordrive assembly
substantially as described in the description with
reference to Figures 110 4 of the drawings.
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