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(54) Clamp assembly

(57) A clamp comprises an actuator, a body, a link-
age, a cam member, a cam pin, and at least one jaw 2
member, the body comprising a slot longitudinally-ex-
tending therein. The linkage is disposed in the slot, and
is coupled to the actuator for longitudinal movement
within the slot. The cam member comprises a cam track
disposed therein and a pivot mounting extending there-
from. The cam cam pin is coupled to the linkage, and is
disposed in the cam track. At least one jaw member is
attached to the pivot mounting.
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Description

[0001] The present application is related to United
States Patent Application Serial No. 10/015,130 (filed
on December 11, 2001), United States Patent Applica-
tion Serial No. 09/893,849 (filed on June 28, 2001), Unit-
ed States Patent Application Serial No. 09/767,527
(filed on January 23, 2001), United States Patent Appli-
cation Serial No. 09/483,792 (filed on January 14,
2000), now United States Patent No. 6,176,533, which
is a Divisional of United States Patent Application Serial
No. 08/981,863 (filed on August 4, 1998), now United
States Patent No. 6,048,013, International Patent Appli-
cation No. PCT/US97/17795 (filed on October 3, 1997),
United States Provisional Patent Application Serial No.
60/027,688 (filed October 7, 1996), United States Pro-
visional Patent Application Serial No. 60/039,088 (filed
March 14, 1997), United States Patent Application Se-
rial No. 09/991,033 (filed on November 21, 2001), Unit-
ed States Patent Application Serial No. 09/823,066
(filed on March 30, 2001), now United States Patent No.
6,322,118, United States Patent Application Serial No.
09/345,031 (filed on June 30, 1999), now United States
Patent No. 6,276,733, and United States Provisional
Patent Application Serial No. 60/096,232 (filed June 30,
1998), the complete disclosures of all of these applica-
tions are hereby expressly incorporated into the present
application.

[0002] The present application relates to fluid pres-
sure actuated clamps of the type employed in automat-
ed workpiece handling devices which clampingly grip,
and illustratively transfer a workpiece from one station
to another. More particularly, the present invention re-
lates to fluid pressure actuated enclosed clamps for
gripping a workpiece.

[0003] Fluid pressure actuated grippers and clamps
are widely employed and typically take the form of a
pneumatic or hydraulic differential motor or actuator
whose cylinder is fixedly mounted to a transfer device.
Conventionally, a swing arm is coupled to the actuator
and translates the movement, which is typically linear,
into rotational movement. The arm is then rotatable be-
tween open and closed positions relative to another arm
or clamping structure. In typical operation, the clamp
jaws close on a workpiece near the edge of the same
and will then advance to a work station or some other
operation. The clamp will then open to release the work-
piece.

[0004] Because it is known in the art that such fluid
actuated clamps have complicated linear to rotational
translational mechanisms, it would be beneficial to pro-
vide an actuated clamp having a simplified linear to ro-
tational translational mechanism.

[0005] Accordingly, the following disclosure provides
an actuated workpiece clamp. The clamp comprises an
actuator, a body, a linkage, a cam member, a cam pin,
and at least one jaw member. The body comprises a slot
longitudinally-extending therein. The linkage is dis-
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posed in the slot, and is coupled to the actuator for lon-
gitudinal movement within the slot. The cam member
comprises a cam track disposed therein and a pivot
mounting extending therefrom. The cam pin is coupled
to the linkage, and is disposed in the cam track. At least
one jaw member is attached to the pivot mounting. The
longitudinal movement of the linkage causes movement
of the cam pin along the cam track to cause pivoting of
the cam member about the pivot mounting which pivots
the jaw member relative to the body.

[0006] Other illustrative embodiments of the actuated
workpiece clamp may further comprise at least one jaw
member being a plurality of jaw members with at least
one being fixedly attached to the body; a stop that cou-
ples to the body and selectively engages the cam mem-
ber to limit pivoting of same to a defined stroke; at least
one jaw member being a pivot jaw member being pivot-
ably attached to the body independent of the cam mem-
ber; a housing that attaches to the body and encloses
the cam member; the cam track being arcuate; the link-
age being attached to a piston rod extending from the
actuator; the linkage being movable longitudinally in a
first plane, and the cam member being pivotable in a
second plane which is spaced apart from and substan-
tially parallel to the first plane; one jaw member which
is fixedly attached to the body is attached to the housing;
and the stop being variable to selectively limit the de-
fined stroke.

[0007] Another illustrative embodiment of the actuat-
ed workpiece clamp comprises a coupling, a member,
a movable body, a housing, and a jaw. The member is
attached to the coupling and extends therefrom. The
movable body has a slot disposed therethrough. The
pivot coupling is attached to the movable body. The
member engages the slot to pivot the movable body
about the pivot coupling. The housing encloses the cou-
pling, the member, and the movable body, and has an
opening disposed therein to allow the pivot coupling to
extend therethrough. The jaw is attached to the pivot
coupling and is located exteriorly of the housing, and is
movable relative to the housing.

[0008] Other illustrative embodiments of the actuated
workpiece clamp may further comprise a second jaw
that is fixedly attached to the movable body; a stop po-
sitioned within the housing that selectively engages the
movable body to limit pivoting of same to a defined
stroke; a pivot jaw pivotably attached to the housing in-
dependent of the movable body; and the coupling and
member being movable longitudinally in a first plane; the
movable body being pivotable in a second plane which
is spaced apart from and substantially parallel to the first
plane; and the slot being defined by an arcuate path.
[0009] Another illustrative embodiment of the actuat-
ed workpiece clamp comprises an actuator, a linkage,
and a cam member. The actuator produces a longitudi-
nal movement. The linkage extends transversely to and
moves coincidentally with the longitudinal movement of
the actuator. The cam member has a cam pathway dis-
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posed therein The linkage is disposed in the cam path-
way, and the longitudinal movement of the actuator is
translated into rotational movement in the cam member.
[0010] Another illustrative embodiment of the actuat-
ed workpiece clamp comprises a clamp body, an actu-
ator, ajaw member and a jaw tip. The actuator assembly
defines a longitudinal axis along which at least a portion
of the assembly moves. The jaw member is coupled to
the body. The jaw tip is pivotable relative to the clamp
body and is pivotable transversely relative to the longi-
tudinal axis.

[0011] Additional features and advantages of the
clamp assembly will become apparent to those skilled
in the art upon consideration of the following detailed
description of the illustrated embodiment exemplifying
the best mode of carrying out the clamp assembly as
presently perceived.

[0012] The present disclosure will be described here-
after, by way of example, with reference to the attached
drawings which are given as non-limiting examples only,
in which:

Fig. 1 is a left-forward perspective view of a fluid
actuated clamp according to the present disclosure;

Fig. 2 is a left-upwardly perspective and partially ex-
ploded view of the fluid actuated clamp of Fig. 1;

Fig. 3. is a right-upwardly perspective and partially
cut-way view of the fluid actuated clamp of Fig. 1;

Fig. 4 is an exploded perspective view of the fluid
actuated clamp of Fig. 1 with an alternative set of
illustrative jaw members;

Fig. 5 is a side-sectional view of the fluid actuated
clamp of Fig. 1 showing a cam and cam pin located
in one position;

Fig. 6 is another side-sectional view of the fluid ac-
tuated clamp of Fig. 1 showing the cam and cam
pin located in a second position;

Fig. 7 is side-sectional view similar to Figs. 5 and 6
with the cam member removed;

Figs. 8a through d are various views of a cam mem-
ber stop also shown in Figs. 5 through 6;

Fig. 9 is a front cross-sectional view of the fluid ac-
tuated clamp of Fig. 1; and

Fig. 10 is a perspective view of an illustrative cam
member.

[0013] A forward perspective view of a fluid actuated
clamp 2 is shown in Fig. 1. Clamp 2 is illustratively ac-
tuated by linear fluid actuator 4. (See also Fig. 4.) Fluid
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ports 6, 8 are disposed in body 10 to provide power to
actuator 4. In the illustrated embodiment, the actuator
is a pneumatic actuator with port 6, 8 being air extension
and retraction ports. It is appreciated, however, that the
actuator may be hydraulic, electrical or other power
source. The power source and the actuator illustratively
provide linear power that clamp 2 translates into rota-
tional power to provide rotary motion to clamp arm as-
sembly 12.

[0014] A mounting bracket 14 is shown in Fig. 1 for
mounting clamp 2 to an articulated support or transfer
device. Mounting bracket 14 illustratively comprises a
plurality of plate portions 16, 18 which are secured to-
gether by screws, bolts, or other like fasteners which ex-
tend into threaded bores of each plate portion. Body 10
comprises a narrowed portion or collar 20. This collar
20 is received in an opening (not shown) in mounting
bracket 14. The clamp can, thus, freely rotate with re-
spect to the mounting plate 27. Mounting bracket 14 fur-
ther comprises an opening 22 which receives a spheri-
cal collar 24 that can be clamped therein in a selectively
fixed orientation and used to mount the gripper device
to an articulated structure.

[0015] Housing portions 28, 30, 32 (collectively hous-
ing 34) illustratively are part of body 10 located adjacent
collar 20 distal from the actuator 4. In this illustrated em-
bodiment, translational mechanisms (i.e., the mecha-
nisms that translate linear motion to rotational motion)
are located within housing 34, as will be discussed fur-
ther herein. Arm assembly 12 is located exteriorly of
housing 34 and is attached to a hub 40, which extends
through housing portion 32 via fasteners 42. (See also
Fig. 4.) A second clamp arm assembly 26 extends from
housing 34, and comprises a tip 36 attached thereto that
aligns with tip 38 of arm assembly 12 when clamp arm
assemblies 12, 26 are in the closed or clamped position.
These tips provide the gripping surfaces for the clamps
when arm assembly 12 is in the closed or clamped po-
sition.

[0016] A partially exploded view of the second fluid
actuated clamp arm assembly 26 is shown in Fig. 2. This
illustrated embodiment depicts a rocking lower arm as-
sembly 44. This arm assembly 44 allows tip 36 to con-
form to any relative angle of the workpiece that might
not be positioned parallel to tip 36 when arm assembly
12 is moved to the closed or clamped position. Assem-
bly 44 comprises tip 36 which is attachable to pivoting
arm 46 by a fastener 48. lllustratively, central body por-
tion 50 is seated in notch 52. Notch 52 ensures consist-
ent fit between tip 36 and pivoting arm 46. Bores 54, 56
in tip 36 and pivoting arm 46, respectively, are coaxially
aligned when tip 36 is seated in notch 52. Fastener 48
extends through bores 54, 56, thereby attaching tip 36
to pivoting arm 46. lllustratively, a tip recess 58 is formed
in housing portions 28, 30 of housing 34. Tip recess 58
accommodates tip 36 with tip 38 of arm assembly 12
when same is in the closed or clamped position. A bore
60 and trough 62 are formed in tip recess 58. A portion
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of pivoting arm 46 extends into bore 60 with the remain-
der seated in trough 62. A set bore 64 is disposed trans-
versely into bore 60. A set fastener 66 is configured to
extend into set bore 64, and engage pivoting arm 46 to
secure same into place. It is contemplated that bore 64
may be a slot or groove so as to allow movement of arm
46 relative to clamp 2.

[0017] Also shown in Fig. 2 is the form of housing 34.
Specifically, the cross section of housing 34 is reduced
at 68. This allows spherical collar 24 of mounting bracket
14 to receive and attach to a mounting tube or similar
structure (not shown). This reduction accommodates
this portion of the mounting tube or similar structure that
might require extension through spherical collar 24.
[0018] A perspective view of the fluid actuated clamp
2 with a portion of housing portion 32 cutaway is shown
in Fig. 3. In the illustrated embodiment, a body, illustra-
tively a cam member 70, is located within housing por-
tion 32. Hub 40 is disposed through cam member 70.
Because hub 40 is coupled to member 70, it will move
as member 70 moves. For example, as cam member 70
is rotated in direction 72, so too does hub 40. As illus-
tratively shown, cam member 70 comprises a cam track
74. In the illustrated embodiment, cam track 74 is arcu-
ate. It is appreciated, however, that the shape and path
of track 74 can be of any variety depending on the con-
figuration of the cam member and desired travel of the
jaws members.

[0019] A portion of cam pin 76 is disposed through
cam track 74. Cam pin 76 is also coupled to piston rod
78 at coupling 80. (See also Fig. 4.) Fluid actuator 4 is,
illustratively, configured to move piston rod 78 in a line-
arly reciprocal motion, directions 82, 84, for example.
lllustratively, cam member 70 is movable in arcuate di-
rections 72, 86 in a plane parallel to the plane with which
piston rod 78 moves. In the illustrated embodiment, as
piston rod 78 moves in direction 82, its coupling to cam
pin 76 causes same to travel along track 74, causing
cam member 70 to move rotationally in direction 72.
Movement of cam member 70 consequently moves arm
assembly 12 in direction 88. This movement in direction
88 locates arm assembly 12 in the open position. The
rotated position of cam member 70 is shown in phantom
lines indicated by reference numeral 92. Conversely, as
piston rod 78 moves in direction 84, its coupling to cam
pin 76 causes same to travel along the path of track 74,
which causes cam member 70 to move rotationally in
direction 86. Movement of cam member 70 consequent-
ly moves arm assembly 12 in direction 90. This move-
ment in direction 90 locates arm assembly 12 in the
closed or clamped position, similar to that shown in Fig.
1. Itis contemplated that the exact paths and operations
recited above are for illustrative purposes and are not
to be construed as contemplation of only a single restric-
tive embodiment.

[0020] An exploded view of clamp assembly 2 is
shown in Fig. 4. In this illustrative embodiment, housing
portion 32 is separated from housing 34, revealing the
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detail of the assembly. A switch or sensor assembly 94
of the type configured for use in such clamp assemblies
is, illustratively, configured to be located in a cavity 96
located in housing 34 for detecting the mechanisms
within. In this illustrative embodiment, fluid ports 6, 8 are
located on body 10 on the same side relative to mount-
ing bracket 14. This is just an illustrative arrangement,
however. Ports 6, 8 do serve to supply fluid to power
actuator 4 which is illustratively a piston 98. Including
associated fasteners and seals, actuator 4 is disposed
in a cavity 100 located in body 10 and is in operative
communication with piston rod 78 moving same.
[0021] A cavity 102 and associated bore 104 are dis-
posed in housing 34. lllustratively, piston rod 78 is locat-
ed in, and movable relative to, cavity 102. A bore 81 dis-
posed through coupling 80 receives cam pin 76 which
extends therethrough, and illustratively couples to a
bushing 106 for assistance in sliding within cavity 102.
Hub 40 extends into bore 104. lllustratively, a roller 108
is disposed on cam pin 76, and is positioned such that
as cam pin 76 is disposed through cam track 74 of cam
member 70, roller 108 provides a friction-reduced con-
tact between cam pin 76 and cam track 74. Also located
opposite to bushing 106 on cam pin 76 is bushing 110.
Bushing 110 is illustratively located in cavity 112 which
is illustratively disposed in housing portion 32. (See also
Fig. 7.) An illustrative stop 130 which is positioned in a
stop locator 132 illustratively disposed in face 134 of
housing 34.

[0022] Cavity 112 is shown disposed through housing
portion 32 for receiving hub 40. When assembled, hub
40 extends through cavity 112, allowing attachment of
a clamp jaw, illustratively jaw 114, shown in Fig. 4. In
this illustrative embodiment, clamp jaw arm 114 is at-
tached to hub 40 via brackets 116 and fasteners 118.
As cam member 70 rotates, so too will clamp arm 114.
Also shown is second clamp arm 120, illustratively at-
tached to housing portion 34 via fasteners 122. Housing
portion 32 is attached to housing 32 via fasteners 124.
Additionally, illustrative housing locators 126 are partial-
ly disposed in a portion of housing 34, and configured
to assistin proper mating between housing 34 and hous-
ing portion 32.

[0023] Sectional views of the fluid actuated clamp 2
are shown in Figs. 5, 6, and 7, showing cam member 70
located in different positions. lllustratively, Fig. 5 shows
piston rod 78 in a retracted position with cam pin 76 and
roller 108 located at a proximal end 138 of cam track 74.
In one illustrative embodiment, cam member 70 is locat-
ed in such a position that any clamp jaw member at-
tached to hub 40 would be correspondingly located in
the closed or clamped position. Conversely, with piston
rod 78 shown located in an extended position in Fig. 6,
cam pin 76 and roller 108 are located at a distal end 140
of cam track 74. In this illustrative embodiment, cam
member 70 is located in such a position that any clamp
jaw member attached to hub 40 would be correspond-
ingly located in the open position. It is appreciated that
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clamp 2 may be so configured to operate such that
movements of a cam member such as that described
herein will produce opposite results with respect to the
jaw members opening and closing.

[0024] The illustrated embodiment in Fig. 6 also
shows stop 130 limiting the movement of cam member
70 in direction 72. Stop 130 illustratively engages a sur-
face portion 144 of cam member 70 to limit its move-
ment. lllustratively, stop 130 limits the extent a clamp
jaw member can open. It is appreciated that stop 130
and stop locator 132 may be located anywhere relative
to a cam member such that the same is restricted in
movement as desired by an operator. An embodiment
of stop 130 is shown in Figs. 8a through d. It is appre-
ciated that the configuration of the stop is for illustrative
purposes only, and can be of any configuration suited
to limit movement of a jaw assembly.

[0025] A front cross-sectional view of the fluid actuat-
ed clamp 2 is shown in Fig. 9. Cam member 70 is illus-
tratively located within a chamber 146, which is illustra-
tively formed between housing portions 28 and 32. Cam
pin 76 is shown disposed through track 74 of cam mem-
ber 70, coupling 80, roller 108 and bushings 106, 110
located in cavities 102, 112, respectively.

[0026] A perspective view of an illustrative cam mem-
ber 70 is shown in Fig. 10. Cam member 70 comprises
a cam track 74 having an alterative configuration from
the cam track of the previous embodiment. This cam
member 70 also comprises a hub 40, also of an alter-
native configuration from that of the previous embodi-
ment. It is herein appreciated that attachment surface
150 is illustratively configured to receive a clamp arm of
any appropriate variety.

[0027] Although the present disclosure has been de-
scribed with reference to particular means, materials
and embodiments, from the foregoing description, one
skilled in the art can easily ascertain the essential char-
acteristics of the present disclosure and various chang-
es and modifications may be made to adapt the various
uses and characteristics without departing from the
scope of the present invention as set forth in the follow-
ing claims.

Claims

1. An actuated workpiece clamp comprising:

an actuator;

a body having a slot longitudinally-extending
therein;

a linkage disposed in the slot and coupled to
the actuator for longitudinal movement within

the slot;

a cam member having a cam track disposed
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10.

therein and a pivot mounting extending there-
from;

a cam pin coupled to the linkage and disposed
in the cam track; and

at least one jaw member, of which at least one
is attached to the pivot mounting;

wherein longitudinal movement of the linkage
causes movement of the cam pin along the cam
track to cause pivoting of the cam member about
the pivot mounting which pivots the jaw member rel-
ative to the body.

The actuated workpiece clamp of Claim 1, wherein
the at least one jaw member is a plurality of jaw
members at least one of which is fixedly attached
to the body.

The actuated workpiece clamp of Claim 1 or Claim
2, wherein the at least one jaw member is a plurality
of jaw members at least one of which is a pivot jaw
member, pivotably attached to the body independ-
ent of the cam member.

The actuated workpiece clamp of Claim 2 or Claim
3 when dependent upon Claim 2, further comprising
a housing that attaches to the body and encloses
the cam member.

The actuated workpiece clamp of Claim 4, wherein
the one jaw member which is fixedly attached to the
body is attached to the housing.

The actuated workpiece clamp of any one of the
preceding claims, further comprising a stop that
couples to the body and selectively engages the
cam member to limit pivoting of same to a defined
stroke.

The actuated workpiece clamp of Claim 6, wherein
the stop is variable to selectively limit the defined
stroke.

The actuated workpiece clamp of any one of the
preceding claims, wherein the cam track is arcuate.

The actuated workpiece clamp of any one of the
preceding claims, wherein the linkage is attached
to a piston rod extending from the actuator.

The actuated workpiece clamp of any one of the
preceding claims, wherein the linkage is movable
longitudinally in a first plane, and the cam member
is pivotable in a second plane which is spaced apart
from and substantially parallel to the first plane.
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An actuated workpiece clamp comprising:
a coupling;

a member attached to the coupling and extend-
ing therefrom;

a movable body having an arcuate slot dis-
posed therethrough

a pivot coupling attached to the movable body;

wherein the member engages the arcuate slot
to pivot the movable body about the pivot coupling;
and

a housing enclosing the coupling, the member,
and the movable body, and having an opening
disposed therein to allow the pivot coupling to
extend therethrough; and

a jaw attached to the pivot coupling and located
exteriorly of the housing, and is movable rela-
tive to the housing.

The actuated workpiece clamp of Claim 11, further
comprising a second jaw that is fixedly attached to
the movable body.

The actuated workpiece clamp of Claim 11 or Claim
12, further comprising a stop positioned within the
housing that selectively engages the movable body
to limit pivoting of same to a defined stroke.

The actuated workpiece clamp of any one of Claims
11 to 13, further comprising a pivot jaw, pivotably
attached to the housing independent of the movable
body.

The actuated workpiece clamp of any one of Claims
11 to 14, wherein the coupling and member are
movable longitudinally in a first plane, and the mov-
able body is pivotable in a second plane which is
spaced apart from and substantially parallel to the
first plane.

The actuated workpiece clamp of Claims 11 to 15,
wherein the slot is defined by an arcuate path.

An actuated workpiece clamp comprising:
an actuator producing longitudinal movement;
a linkage extending transversely to and moving
coincidentally with the longitudinal movement

of the actuator;

acam member having a cam pathway disposed
therein;
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wherein the linkage is disposed in the cam
pathway; and

wherein longitudinal movement of the actua-
tor is translated into rotational movement in the cam
member.

18. An actuated workpiece clamp comprising:

a clamp body;

an actuator assembly defining a longitudinal
axis along which at least a portion of the as-
sembly moves;

a jaw member coupled to the body; and
a jaw tip which is pivotable relative to the clamp

body and pivotable transversely relative to the
longitudinal axis.
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