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CLAMP APPARATUS 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a clamp apparatus 
capable of clamping a workpiece by the aid of an arm Which 
is rotatable by a predetermined angle in accordance With a 
driving action of a driving mechanism. 

[0003] 2. Description of the Related Art 

[0004] A clamp cylinder has been hitherto used, for 
example, in order to clamp a constitutive part When the 
constitutive part of an automobile or the like is Welded. Such 
a clamp cylinder is disclosed, for example, in US. Pat. No. 
4,458,889. 
[0005] The clamp cylinder disclosed in US. Pat. No. 
4,458,889 is constructed as shoWn in FIGS. 9 and 10. That 
is, a piston rod 2, Which is movable back and forth in 
accordance With the driving action of a cylinder 1c, is 
arranged betWeen a pair divided bodies 1a, 1b. A coupling 
3 is connected to a ?rst end of the piston rod 2. Apair of links 
5a, 5b and a pair of rollers 6a, 6b are rotatably attached to 
both side portions of the coupling 3 by the aid of a ?rst shaft 
4. An arm 8 is connected rotatably by a predetermined angle 
betWeen the pair of links 5a, 5b by the aid of a second shaft 
7. 

[0006] In this arrangement, the pair of rollers 6a, 6b are 
provided slidably by the aid of a plurality of needles 9a 
Which are installed to holes. The piston rod 2 is provided so 
that it is displaceable integrally With the rollers 6a, 6b in 
accordance With the guiding action of the rollers 6a, 6b 
Which are slidable along track grooves 9b formed on the 
bodies 1a, 1b respectively. 

[0007] HoWever, the clamp cylinder disclosed in US. Pat. 
No. 4,458,889 concerning the conventional technique 
described above is not provided With a mechanism for 
holding the clamped state of a Workpiece, for example, if the 
pressure ?uid to be supplied to the cylinder 1c is stopped by 
any cause When the unillustrated Workpiece is clamped by 
the arm 8. Therefore, it is feared that the clamped state of the 
Workpiece may be canceled, and the Workpiece may be 
disengaged. 

SUMMARY OF THE INVENTION 

[0008] A general object of the present invention is to 
provide a clamp apparatus Which is capable of reliably 
maintaining the clamped state of a Workpiece even When the 
supply of driving force to an arm is stopped. 

[0009] A principal object of the present invention is to 
provide a clamp apparatus Which makes it possible to avoid 
any excessive consumption of a pressure ?uid so that the 
?oW rate of the pressure ?uid to be used may be reduced by 
commonly using the pressure ?uid to be supplied into a 
pressure chamber and the pressure ?uid to be supplied to a 
cylinder chamber. 

[0010] Another object of the present invention is to pro 
vide a clamp apparatus Which makes it possible to reliably 
cancel the locked state before a piston is displaced. 

[0011] The above and other objects, features, and advan 
tages of the present invention Will become more apparent 
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from the folloWing description When taken in conjunction 
With the accompanying draWings in Which a preferred 
embodiment of the present invention is shoWn by Way of 
illustrative example. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] FIG. 1 shoWs a vertical sectional vieW taken in an 
axial direction illustrating a clamp apparatus according to an 
embodiment of the present invention; 

[0013] FIG. 2 shoWs, With partial omission, a magni?ed 
vertical sectional vieW illustrating a lock mechanism Which 
constitutes the clamp apparatus; 

[0014] FIG. 3 shoWs a lateral sectional vieW of the 
arrangement taken along a line III-III shoWn in FIG. 1; 

[0015] FIG. 4 illustrates the operation depicting a state in 
Which an arm is rotated from the initial state shoWn in FIG. 
1, and a Workpiece is clamped; 

[0016] FIG. 5 shoWs a lateral sectional vieW taken along 
a line V-V shoWn in FIG. 4; 

[0017] FIG. 6 illustrates the operation to manually cancel 
the locked state by means of a bolt inserted through a manual 
operation hole; 

[0018] FIG. 7 shoWs, With partial omission, a magni?ed 
vertical sectional vieW illustrating a modi?ed embodiment 
of the lock mechanism; 

[0019] FIG. 8 shoWs, With partial omission, a magni?ed 
vertical sectional vieW illustrating a state in Which the 
locked state shoWn in FIG. 7 is canceled; 

[0020] FIG. 9 shoWs an exploded perspective vieW illus 
trating principal parts of a clamp cylinder concerning the 
conventional technique; and 

[0021] FIG. 10 shoWs, With partial cross section, a side 
vieW illustrating the clamp cylinder shoWn in FIG. 9. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0022] Aclamp apparatus 10 according to an embodiment 
of the present invention is shoWn in FIG. 1. The clamp 
apparatus 10 comprises a body 12, a cylinder section (driv 
ing mechanism) 14 Which is connected in an air-tight 
manner to a loWer end of the body 12, an arm 20 Which is 
connected to a bearing section 18 having a rectangular cross 
section protruding to the outside through a pair of substan 
tially circular openings (not shoWn) formed through the 
body 12, and a lock mechanism 22 Which maintains a state 
in Which an unillustrated Workpiece is clamped by the arm 
20. 

[0023] The cylinder section 14 comprises an end block 24 
and a cylindrical member having a substantially elliptic 
cross section, and it includes a cylinder tube 26 With its ?rst 
end Which is connected in an air-tight manner to a recess of 
the end block 24 and With its second end Which is connected 
in an air-tight manner to a block member 25 for constructing 
the lock mechanism 22. 

[0024] The cylinder section 14 further comprises a piston 
30 Which is accommodated in the cylinder tube 26 and 
Which makes reciprocating movement along a cylinder 
chamber 28, and a rod member 32 Which is connected to a 
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central portion of the piston 30 and Which is displaceable 
integrally With the piston 30. As shoWn in FIG. 3, the rod 
member 32 is formed such that the cross-sectional con?gu 
ration, Which is taken in a direction substantially perpen 
dicular to the axis, is substantially circular. A damper 
member 34 for making abutment against the piston 30 to 
absorb the shock is installed at a central portion of the end 
block 24. A piston packing 36 is installed to the outer 
circumferential surface of the piston 30. 

[0025] Unillustrated attachment holes are bored through 
four corners of the end block 24. The end block 24, the 
cylinder tube 26, and the block member 25 are assembled in 
an air-tight manner respectively by the aid of four shafts (not 
shoWn) inserted through the attachment holes. A pair of 
pressure ?uid inlet/outlet ports 42a, 42b for introducing/ 
discharging the pressure ?uid (for eXample, compressed air) 
With respect to the cylinder chamber 28 are formed for the 
block member 25 and the end block 24 respectively. 

[0026] The body 12 is constructed by integrally assem 
bling a ?rst casing 46 and an unillustrated second casing. A 
chamber is formed in the body 12 by recesses formed for the 
?rst casing 46 and the second casing respectively. The rod 
member 32 is provided so that its free end faces the inside 
of the chamber. 

[0027] A toggle link mechanism 64 for converting the 
rectilinear motion of the rod member 32 into the rotary 
motion of the arm 20 by the aid of a knuckle joint 62 is 
provided at the ?rst end of the rod member 32. The knuckle 
joint 62 comprises a knuckle block 56 having a forked 
section With branches Which are separated from each other 
by a predetermined spacing distance and Which are branched 
substantially in parallel to one another, and a knuckle pin 70 
Which is rotatably attached to holes formed through the 
forked section. 

[0028] The toggle link mechanism 64 has a link plate (link 
member) 72 Which is connected betWeen the branches of the 
forked section of the knuckle joint 62 by the aid of the 
knuckle pin 70, and a support lever 74 Which is rotatably 
supported by the pair of substantially circular openings 
formed through the ?rst casing 46 and the second casing 
respectively. 

[0029] The link plate 72 is interposed betWeen the knuckle 
joint 62 and the support lever 74, and it functions to link the 
knuckle joint 62 and the support lever 74. That is, the link 
plate 72 has a long hole 76 Which is formed on the ?rst end 
side, and a hole 77 Which is formed on the second end side. 
The link plate 72 is connected to the free end of the rod 
member 32 by the aid of the knuckle joint 62 and the knuckle 
pin 70 engaged With the long hole 76, and it is connected to 
the forked section of the support lever 74 by the aid of a link 
pin 78 rotatably attached to the hole 77. Acurved surface 81 
for making contact With the guide roller 79 as described later 
on is formed at a ?rst end of the link plate 72. 

[0030] The support lever 74 has a forked section Which is 
formed With a hole for rotatably attaching the link pin 78, 
and the bearing section 18 having a rectangular cross section 
Which is formed to protrude in the direction substantially 
perpendicular to the aXis of the rod member 32 and Which is 
eXposed to the outside from the body 12 through an unil 
lustrated opening. The arm 20 for clamping the unillustrated 
Workpiece is detachably installed to the bearing section 18. 
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Therefore, the support lever 74 is provided to make rotary 
action integrally With the arm 20. 

[0031] Recesses each having a circular arc-shaped cross 
section are formed at upper portions of inner Wall surfaces 
of the ?rst casing 46 and the second casing for constructing 
the body 12 respectively. The guide roller 79, Which is 
rotatable by a predetermined angle by making contact With 
the curved surface 81 of the link plate 72, is provided in the 
recesses. Apin member 82 for rotatably supporting the guide 
roller 79 is secured to holes formed on the ?rst casing 46 and 
the second casing. A plurality of needle bearings 84 are 
installed in the circumferential direction to a through-hole of 
the guide roller 79. The guide roller 79 is provided to 
smoothly make rolling movement in accordance With the 
rolling action of the needle bearings 84. 

[0032] As shoWn in FIG. 2, the lock mechanism 22 
includes the block member 25 Which is connected to the ?rst 
end of the body 12 to form a closed chamber 86, a lock plate 
90 Which is arranged in the chamber 86 and Which is to be 
externally ?tted to the rod member 32 by the aid of a hole 
88 having a circular cross section formed to be slightly 
larger than a cross-sectional con?guration of the rod mem 
ber 32 (see FIG. 3), a support point pin 92 Which supports 
the lock plate 90 at its ?rst end, and a holding member 94 
Which is secured to a recess of the block member 25 for 
holding the support point pin 92. The inner circumferential 
surface of the hole 88 of the lock plate 90 is formed to have 
a circular arc-shaped vertical cross section. An annular 
groove 96, Which functions as a relief groove for lubricating 
oil applied to the outer surface of the rod member 32 is 
formed at the inner circumferential surface of the hole 88 
(see FIG. 2). 
[0033] The lock mechanism 22 is further provided With a 
spring member 98 Which is interposed betWeen the block 
member 25 and the lock plate 90, for pressing the lock plate 
90 toWard the block member 25, a release piston 104 Which 
has, at its upper surface portion, a projection 100 for making 
abutment against the lock plate 90 and Which is displaceable 
along a recess 102 of the block member 25, and a pressure 
chamber 106 Which is closed by the release piston 104 and 
to Which the pressure ?uid is supplied from the ?rst pressure 
?uid inlet/outlet port 42a. 

[0034] When the lock plate 90 is inclined by a predeter 
mined angle slanting doWnWard to the right about the 
support point of the support point pin 92, then the rod 
member 32 and the hole 88 are engaged With each other to 
enhance the nipping action, and thus a locked state is given 
in Which the rod member 32 is prevented from the doWn 
Ward displacement (see tWo-dot chain lines in FIG. 2). 
When the lock plate 90 is in a substantially horiZontal state 
against the resilient force of the spring member 98 in 
accordance With the pressing action of the release piston 
104, then the rod member 32 freely makes the doWnWard 
displacement, and thus an unlocked state is given (see solid 
lines in FIG. 2). A piston packing 108 is installed to an 
annular groove of the release piston 104. An annular cutout 
110, Which is cut out in the circumferential direction, is 
formed at a bottom surface portion of the release piston 104. 

[0035] A ?rst passage 112, Which makes communication 
betWeen the ?rst pressure ?uid inlet/outlet port 42a and the 
pressure chamber 106, is formed. The ?rst passage 112 is 
formed to be inclined by a predetermined angle slanting 
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downward to the left. Accordingly, even in the case of a state 
in Which the release piston 104 is seated in the recess 102, 
the pressure ?uid can be supplied to the annular cutout 110 
to press the release piston 104 upWardly. 

[0036] Further, a second passage 114, Which makes com 
munication betWeen the pressure chamber 106 and the upper 
cylinder chamber 28 (rod-side cylinder chamber), is formed. 
The second passage 114 is formed to be inclined by a 
predetermined angle slanting doWnWard to the left. As 
shoWn in FIG. 4, When the release piston 104 is seated in the 
recess 102, the second passage 114 is closed by the outer 
circumferential surface of the release piston 104 to intercept 
the communication betWeen the pressure chamber 106 and 
the upper cylinder chamber 28. Accordingly, the pressure 
?uid, Which is introduced into the pressure chamber 106, is 
prevented from the supply to the upper cylinder chamber 28. 
On the other hand, as shoWn in FIGS. 1 and 2, When the 
release piston 104 is moved upWardly, the pressure chamber 
106 is communicated With the upper cylinder chamber 28 
via the second passage 114. Accordingly, the pressure ?uid, 
Which is introduced into the pressure chamber 106, is 
supplied to the upper cylinder chamber 28. 

[0037] A rod packing 116 for surrounding the outer cir 
cumferential surface of the rod member 32 is installed to the 
block member 25. As shoWn in FIG. 1, a stopper 120 for 
regulating the rotation of the arm 20 is connected to a ?ange 
118 of the body 12. 

[0038] The clamp apparatus 10 according to the embodi 
ment of the present invention is basically constructed as 
described above. Next, its operation, function, and effect 
Will be explained. 

[0039] At ?rst, the clamp apparatus 10 is ?xed at a 
predetermined position by means of an unillustrated ?xing 
means. First ends of pipes such as unillustrated tubes are 
connected to the pair of pressure ?uid inlet/outlet ports 42a, 
42b respectively. Second ends of the pipes are connected to 
an unillustrated pressure ?uid supply source. 

[0040] FIG. 1 shoWs the unclamped state, and FIG. 4 
shoWs the clamped state respectively. The folloWing expla 
nation Will be made assuming that the unclamped state 
shoWn in FIG. 1 resides in the initial position. At the initial 
position described above, it is assumed that the pressure 
?uid is supplied to the pressure chamber 106 via the ?rst 
pressure ?uid inlet/outlet port 42a, and the release piston 
104 is moved upWardly to give a state in Which the lock plate 
90 is in the substantially horiZontal state in Which the rod 
member 32 is displaceably unlocked. 

[0041] After performing the preparatory operation as 
described above, the operation is performed starting from 
the initial position shoWn in FIG. 1. That is, the unillustrated 
pressure ?uid supply source is energiZed to introduce the 
pressure ?uid (for example, compressed air) from the second 
pressure ?uid inlet/outlet port 42b to the loWer cylinder 
chamber 28 disposed under the piston 30. The piston 30 is 
pressed in accordance With the action of the pressure ?uid 
introduced into the cylinder chamber 28. The piston 30 is 
moved upWardly along the cylinder chamber 28. 

[0042] The rectilinear motion of the piston 30 is transmit 
ted to the toggle link mechanism 64 via the rod member 32 
and the knuckle joint 62. The rectilinear motion is converted 
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into the rotary motion of the arm 20 in accordance With the 
rotary action of the support lever 74 Which constitutes the 
toggle link mechanism 64. 

[0043] That is, the force, Which upWardly presses the link 
plate 72 and the knuckle joint 62 engaged With the free end 
of the rod member 32, makes the action in accordance With 
the rectilinear motion (upWard movement) of the piston 30. 
OWing to the pressing force exerted on the link plate 72, the 
link plate 72 is rotated by a predetermined angle about the 
support point of the knuckle pin 70, and the support lever 74 
is rotated in accordance With the linking action of the link 
plate 72. 

[0044] Therefore, the arm 20 is rotated by a predetermined 
angle in the direction of the arroWA about the support point 
of the bearing section 18 of the support lever 74. 

[0045] During the process in Which the arm 20 is rotated 
in the direction of the arroWAas described above, the curved 
surface 81 of the link plate 72 contacts With the guide roller 
79. The guide roller 79 is rotated about the center of the pin 
member 82 While maintaining the state of contact With the 
curved surface 81. 

[0046] The arm 20 is further rotated, and it abuts against 
the Workpiece. Accordingly, the rotary action of the arm 20 
is stopped. As a result, the clamped state is achieved, in 
Which the Workpiece is clamped by the arm 20. 

[0047] After the rotary action of the arm 20 is stopped to 
give the clamped state, the piston 30 and the rod member 32 
are further moved upWardly only slightly. Then, the piston 
30 and the rod member 32 are stopped at the displacement 
terminal end position (see FIG. 4). 

[0048] When the Workpiece is in the clamped state, the 
?rst pressure ?uid inlet/outlet port 42a is open to the 
atmospheric air in accordance With the sWitching action of 
an unillustrated directional control valve. Accordingly, to the 
pressure ?uid, Which has been supplied to the pressure 
chamber 106, is discharged to the atmospheric air. The 
release piston 104 is moved doWnWardly along the recess 
102 in accordance With the resilient force of the spring 
member 98. Therefore, When the release piston 104 is moved 
doWnWardly, the lock plate 90 is in the state of being 
inclined by the predetermined angle about the support point 
of the support point pin 92. In this situation, the nipping 
action is caused betWeen the hole 88 of the lock plate 90 and 
the outer circumferential surface of the rod member 32 to 
give the locked state in Which the doWnWard movement of 
the rod member 32 is prohibited. 

[0049] In the locked state described above, for example, 
When the second pressure ?uid inlet/outlet port 42b is in a 
state of being open to the atmospheric air, even if the supply 
of the pressure ?uid is stopped due to any cause in the state 
in Which the Workpiece is clamped, then the clamped state 
is not canceled, Which is reliably maintained by the lock 
mechanism 22. 

[0050] As described above, in the embodiment of the 
present invention, oWing to the provision of the lock mecha 
nism 22, even if the supply of the pressure ?uid to the 
cylinder section 14 to function as the driving mechanism is 
stopped, it is possible to reliably maintain the clamped state 
of the Workpiece. 
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[0051] Next, explanation Will be made for the process for 
releasing the locked state. 

[0052] The nipping state betWeen the outer circumferen 
tial surface of the rod member 32 and the hole 88 is canceled 
by slightly moving the rod member 32 upwardly by sup 
plying the pressure ?uid to the loWer cylinder chamber 28 
via the second pressure ?uid inlet/outlet port 42b in the 
locked state. Subsequently, the supply of the pressure ?uid 
is sWitched from the second pressure ?uid inlet/outlet port 
42b to the ?rst pressure ?uid inlet/outlet port 42a in accor 
dance With the sWitching action of the unillustrated direc 
tional control valve. 

[0053] The pressure ?uid, Which is supplied to the ?rst 
pressure ?uid inlet/outlet port 42a, is introduced into the 
pressure chamber 106 via the ?rst passage 112. The annular 
cutout 110 of the release piston 104 is pressed thereby, and 
thus the release piston 104 is displaced upWardly. In this 
situation, the second passage 114, Which communicates With 
the upper cylinder chamber 28, is closed by the side Wall of 
the release piston 104. Therefore, the pressure ?uid is not 
supplied to the upper cylinder chamber 28. The rod member 
32 is prevented from any doWnWard displacement. 

[0054] When the release piston 104 is moved upWardly in 
accordance With the action of the pressure ?uid supplied into 
the pressure chamber 106, the lock plate 90 is pressed 
upWardly. Accordingly, the lock plate 90 is displaced from 
the state of being inclined slanting doWnWard to the right to 
the substantially horiZontal state by using the support point 
of the support point pin 92, and thus the locked state is 
canceled. That is, the lock plate 90 is released from the 
locked state in Which the lock plate 90 is inclined slanting 
doWnWard to the right to prevent the rod member 32 from 
the displacement in accordance With the engaging action 
thereof. Thus, the rod member 32 is in the state in Which it 
is possible to freely make the doWnWard movement. 

[0055] When the release piston 104 is moved upWardly to 
cancel the locked state, the second passage 114, Which 
communicates With the upper cylinder chamber 28, is 
opened. The pressure ?uid, Which is supplied to the pressure 
chamber 106, is introduced into the upper cylinder chamber 
28 via the second passage 114 to press the piston 30 
doWnWardly. 
[0056] As described above, in the embodiment of the 
present invention, there is provided the second passage 114 
for making communication betWeen the pressure chamber 
106 and the upper cylinder chamber 28. After the release 
piston 104 is moved upWardly to cancel the locked state, the 
pressure ?uid is introduced into the upper cylinder chamber 
28 via the second passage 114. 

[0057] Therefore, it is unnecessary to provide any addi 
tional port for supplying the pressure ?uid to the release 
piston 104. Further, the pressure chamber can be supplied to 
the upper cylinder chamber 28 after the release piston 104 is 
moved upWardly to cancel the locked state. Therefore, it is 
unnecessary to provide any mechanism for adjusting the 
timing to displace the release piston 104 and the piston 30. 
It is possible to use the simple structure for the entire clamp 
apparatus 10. 

[0058] Further, the pressure ?uid to be supplied to the 
inside of the pressure chamber 106 and the pressure ?uid to 
be supplied to the upper cylinder chamber 28 can be 
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commonly used. Therefore, it is possible to avoid any 
excessive consumption of the pressure ?uid, and it is pos 
sible to reduce the ?oW rate of the pressure ?uid to be used. 

[0059] In this case, the piston 30 is moved doWnWardly by 
supplying the pressure ?uid to the upper cylinder chamber 
28. When the support lever 74 is rotated in a direction 
opposite to the above by the aid of the link plate 72 in 
accordance With the doWnWard movement action of the rod 
member 32, then the arm 20 is rotated in a direction to make 
separation from the Workpiece, and thus the initial position 
shoWn in FIG. 1 is restored. 

[0060] The embodiment of the present invention has been 
explained such that the lock mechanism 22 is operated When 
the Workpiece is clamped. HoWever, it is a matter of course 
that the pressure ?uid in the pressure chamber 106 may be 
discharged to the atmospheric air in accordance With the 
sWitching action of the unillustrated directional control 
valve to move the release piston 104 doWnWardly, for 
example, When the Workpiece is in the unclamped state as at 
the initial position or the like so that the lock plate 90 may 
be tilted to give the locked state. 

[0061] Further, as shoWn in FIG. 6, the folloWing arrange 
ment is also preferred. That is, a manual operation hole 122 
is bored through the block member 25. Abolt 124 is screWed 
through the manual operation hole 122 into a screW hole 126 
formed at a side portion of the lock plate 90. The locked state 
may be canceled by manually operating the bolt 124. 

[0062] Next, a modi?ed embodiment of the lock mecha 
nism is shoWn in FIGS. 7 and 8. The same constitutive 
components as the constitutive components shoWn in FIG. 
2 are designated by the same reference numerals, detailed 
explanation of Which Will be omitted. 

[0063] FIG. 7 shoWs a locked state, and FIG. 8 shoWs a 
state in Which the locked state is canceled. 

[0064] In a lock mechanism 130 according to the modi?ed 
embodiment, a bottom-equipped cylindrical hole 134 is 
formed at a substantially central portion of a release piston 
132, and a projection member 138 having a predetermined 
clearance 136 is inserted into the hole 134. The projection 
member 138 is provided to protrude toWard the pressure 
chamber 106 by a predetermined length in a hole of the 
block member 25, and it is held by a plate 142 Which is 
tightened to the block member 25 by the aid of a screW 
member 140. The projection member 138 is formed With a 
through-hole 144 Which penetrates therethrough in the axial 
direction. A passage 146, Which communicates With the 
pressure chamber 106, is provided for the through-hole 144. 

[0065] A seal member 148, Which surrounds the outer 
circumferential surface of the projection member 138, is 
installed to the hole 134 of the release piston 132. Before the 
release piston 132 is moved upWardly to pass over the 
passage 146, the passage 146 is closed in accordance With 
the sealing action of the seal member 148. The supply of the 
pressure ?uid to the upper cylinder chamber 28 is prohibited. 

[0066] On the other hand, after the release piston 132 is 
further moved upWardly to pass over the passage 146, the 
passage 146 is opened to make communication betWeen the 
pressure chamber 106 and the upper cylinder chamber 28. 
Accordingly, the pressure ?uid is introduced into the upper 
cylinder chamber 28. 



US 2001/0003388 A1 

[0067] The pressure ?uid is supplied to the passage 146 
via the clearance 136 between the hole 134 of the release 
piston 132 and the projection member 138. 

[0068] In the lock mechanism 130 according to the modi 
?ed embodiment, the passage 146 is closed by the seal 
member 148 during the period until the lock plate 90 is 
displaced in accordance With the upWard movement action 
of the release piston 132 to cancel the locked state. There 
fore, the pressure ?uid supplied to the pressure chamber 106 
is reliably prevented from the introduction into the upper 
cylinder chamber 28. Therefore, the pressure ?uid is not 
introduced into the upper cylinder chamber 28 before the 
locked state is canceled. The lock mechanism 130 is pro 
vided such that the rod member 32 is moved doWnWardly 
after the locked state is reliably canceled. 

[0069] In other Words, the piston 30 is prevented from the 
operation before the release piston 132 is operated to cancel 
the locked state. Therefore, the doWnWard movement of the 
rod member 32 is prohibited before the locked state is 
canceled, and thus the locked state can be reliably canceled, 
because of the folloWing reason. That is, if the rod member 
32 is moved doWnWardly before the locked state is canceled, 
then the nipping state of the lock plate 90 for the rod member 
32 is enhanced, and it is difficult to cancel the locked state. 

[0070] The other functions and effects are the same as 
those of the lock mechanism 22 shoWn in FIG. 2, detailed 
explanation of Which is omitted. 

[0071] In the embodiment of the present invention, the 
cylinder is used as the driving mechanism. HoWever, there 
is no limitation thereto. It is also preferable that the rod 
member 32 is displaced by using, for eXample, an unillus 
trated linear actuator or an unillustrated electric motor. 

What is claimed is: 
1. A clamp apparatus comprising: 

a body; 

a driving mechanism for displacing a rod member pro 
vided at the inside of said body in an aXial direction of 
said body; 

a toggle link mechanism including a link member con 
nected to said rod member, for converting rectilinear 
motion of said rod member into rotary motion; 

an arm connected to said toggle link mechanism, for 
making rotation by a predetermined angle in accor 
dance With a driving action of said driving mechanism; 
and 
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a lock mechanism provided at the inside of said body, for 
maintaining a clamped state of a Workpiece effected by 
said arm regardless of presence or absence of trans 
mission of driving force of said driving mechanism to 
said arm. 

2. The clamp apparatus according to claim 1, Wherein said 
lock mechanism includes a lock plate Which is formed With 
a hole for making engagement With said rod member and 
Which is tiltable about a support point of a support point pin, 
and a release piston for pressing said lock plate against 
resilient force of a spring member. 

3. The clamp apparatus according to claim 1, Wherein said 
driving mechanism is composed of a cylinder section includ 
ing a piston Which is displaceable in accordance With an 
action of a pressure ?uid supplied to a cylinder chamber via 
a pair of pressure ?uid inlet/outlet ports. 

4. The clamp apparatus according to claim 2, further 
comprising a pressure chamber to Which a pressure ?uid for 
pressing said release piston is supplied, and a passage for 
making communication betWeen said pressure chamber and 
a cylinder chamber after said release piston is displaced to 
cancel a locked state. 

5. The clamp apparatus according to claim 2, further 
comprising a projection member for being inserted into a 
hole of said release piston, Wherein said projection member 
is formed With a through-hole for making communication 
With a cylinder chamber, and a passage for making com 
munication betWeen said through-hole and a pressure cham 
ber. 

6. The clamp apparatus according to claim 5, Wherein said 
release piston is provided With a seal member for closing 
said passage in a locked state and opening said passage When 
an unlocked state is given. 

7. The clamp apparatus according to claim 2, Wherein an 
inner circumferential surface of a hole of said lock plate is 
formed to have a circular arc-shaped cross section. 

8. The clamp apparatus according to claim 7, Wherein an 
annular groove is formed at said inner circumferential 
surface of said hole of said lock plate. 

9. The clamp apparatus according to claim 2, Wherein said 
lock mechanism is provided With a pressure chamber Which 
is closable by said release piston and Which makes commu 
nication With a ?rst pressure ?uid inlet/outlet port for 
supplying a pressure ?uid thereto. 

10. The clamp apparatus according to claim 2, Wherein 
said lock mechanism is provided With an external operation 
member Which is connected to said lock plate and Which is 
eXposed to the outside through a hole. 

* * * * * 


