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(54) Load handl ing gripper 

(57) An apparatus for releasably 
engaging and moving workpieces 
comprises pivotable gripper jaws 1 
with a spring-loaded plunger 6 to 
maintain the jaws in a closed condition. 
The plunger is slidable in a bore in a 
housing 4 and the end o f t h e plunger 
remote from the jaws cooperates with 
a blind end o f t h e bore to provide a 
gas cushion 2 7 . A rod 11 in 

conjunction with a backplate (not 
shown) are provided to cause the jaws 
to open and release a workpiece on 
axial movement of the housing in a 
first direction through a 
predetermined distance and 
releasable locking means 18 maintain 
the jaws in an open condition. On axial 
movement o f t h e housing in the 
reverse direction the locking means 
are released to allow the spring-
loaded plunger to return to a position 
to close the jaws. 
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SPECIFICATION 
Apparatus for engaging and moving 
workpieces 

The present invention concerns apparatus for 
5 releasably engaging and moving workpieces. 

According to the present invention an 
apparatus for releasably engaging and moving 
workpieces comprises pivotable gripper jaws 
adapted to engage a workpiece, a spring-loaded 

10 plunger operable to maintain the jaws in a closed 
condition about the workpiece, the plunger being 
slidable in a bore in a housing with an end of the 
plunger co-operating with a blind end of the bore 
to form a gas cushion, means operable on axial 

15 movement of the apparatus in a first direction 
through a predetermined distance to effect 
relative movement between the plunger and the 
housing to cause the jaws to open and release the 
workpiece, means to releasably lock the plunger in 

20 position to maintain the jaws open, and means 
operable on axial movement of the apparatus 
through a predetermined distance in the reverse 
direction to release the locking means to allow the 
spring-loaded plunger to return to a position to 

25 close the jaws. 
The invention will be described further, by way 

of example, with reference to the accompanying 
drawing which is an axial sectional view of an 
embodiment of an apparatus according to the 

30 invention. 
The illustrated apparatus comprises gripper 

jaws 1, each pivotable about an axis 2, to 
releasably grip a workpiece 3. The jaws 1 are 
located at an end of a housing 4 having a chamber 

35 5 containing a slidable plunger 6. A reduced 
diameter length 7 of the plunger 6 is surrounded 
by a compression spring 8 which acts to urge the 
plunger towards the right as viewed in the 
drawing. The reduced diameter length 7 extends 

40 through the end of the housing 4 and terminates 
in a frusto-conical head 9 which co-operates with 
correspondingly inclined surfaces 10 on the 
jaws 1. 

A rod 11 is reciprocably journalled in the 
45 housing 4 for movement substantially parallel to 

the axis of the plunger 6. The rod 11 extends 
through a lateral wall or flange 12 at the end of 
the housing remote from the jaws 1. The end of 
the rod 11 directed towards the jaws 1 carries a 

50 key 13 which engages in a groove 14 in a sleeve 
15 slidable on the exterior of the housing 4. The 
plunger 6 is secured to the sleeve 15 by laterally 
extending lugs 16 which pass through slots 17 in 
the wall of the housing 4. 

55 A locking plunger 18 is reciprocably journalled 
in the housing for movement substantially normal 
to the axis of the plunger 6. The locking plunger 
18 is supported by a bracket 19 and is urged by a 
spring 20 in a direction towards the plunger 6. The 

60 upper end of the locking plunger 18 is mitred to 
co-operate with a correspondingly mitred profile 
on the sleeve 15. 

A trigger 21 is reciprocably journalled in the 
housing 4 for movement in a direction 

65 substantially parallel to the axis of the plunger 6. 
The trigger, which is urged by a spring 22 to the 
left as shown in the drawing, has a wedge surface 
23 which co-operates with a corresponding 
wedge surface on the plunger 18. Movement of 

70 the trigger to the right against the action of the 
spring 22 depresses the plunger 18 against the 
action of the spring 20. 

The operation of the apparatus is as follows. 
In the drawing the jaws 1 are engaged to grip 

75 the workpiece 3 and the apparatus is moved to 
the right by means, not shown, to move the 
workpiece. The jaws 1 are maintained tightly 
closed about the workpiece 3 by the action of the 
compression spring 8 which urges the plunger 6 

80 to the right and hence maintains the frusto-conical 
head 9 in engagement with the correspondingly 
shaped surfaces 10 on the jaws 1. On moving 
through a predetermined distance the end of the 
rod 11 extending beyond the housing 4 strikes a 

85 backplate (not shown). The rod 11 cannot move 
further to the right and halts further movement of 
the plunger 6. Continued movement of the 
housing 4 to the right compresses the spring 8 
and the surfaces 10 on the jaws 1 move out of 

90 engagement with the frusto-conical head 9. This 
allows the jaws 1 to pivot open under the action of 
a spring 24 to release the workpiece. At the same 
time, the locking plunger 18 engages in the 
groove 14 to thereby lock the jaws 1 in the open 

95 position. 
With the jaws held open the apparatus returns 

in the opposite direction (to the left as shown in 
the drawing) to engage a further workpiece. When 
the apparatus is at a desired predetermined 

100 position the trigger 21 strikes a stop (not shown) 
and continued movement of the apparatus to the 
left causes the locking plunger 18 to be depressed 
against the action of the spring 20 and to 
disengage from the groove 14. The removal of the 

105 locking plunger from the groove 14 allows the 
spring 8 to return the plunger 6 to the position 
shown in the drawing and to clamp the jaws about 
the workpiece. The length of the rod 11 and the 
trigger 21 are adjustable by respective members 

110 25 and 26 in screw-threaded engagement with 
the ends thereof. 

The end of the plunger 6 remote from the jaws 
1 cooperates with the blind end of the bore in the 
housing 4 and the end of the plunger can be 

115 grooved to receive sealing rings. The volume of 
gas (air) between the end of the plunger 6 and the 
blind end of the bore in the housing serves as a 
gas cushion 27 which functions as a buffer for the 
plunger. The apparatus can function in two modes. 

120 With the plunger 6 in sealing, sliding engagement 
in the bore it is possible to control both the final 
gripping force on the workpiece and the rate of 
gripping of the workpiece. With a known 
clearance between the plunger 6 and the bore in 

125 the housing 4 of the gripping rate on the 
workpiece is controlled and the final gripping force 
is determined by the spring 8. 

The workpieces can be nuclear fuel elements 
and the apparatus can be controlled remotely and 
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employed for the removal of the irradiated fuel 
elements from a reactor core. It will be 
appreciated that the apparatus is not limited to 
such use and can find other applications in the 

5 remote handling of workpieces. 

CLAIMS 
1. An apparatus for releasably engaging and 

moving workpieces comprising pivotable gripper 
jaws adapted to engage a workpiece, a spring-

10 loaded plunger operable to maintain the jaws in a 
closed condition about the workpiece, the plunger 
being slidable in a bore in a housing with an end of 
the plunger cooperating with a blind end of the 
bore to form a gas cushion, means operable on 

15 axial movement of the housing in a first direction 
through a predetermined distance to effect 
relative movement between the plunger and the 
housing to cause the jaws to open and release the 
workpiece, means to releasably lock the plunger in 

20 position to maintain the jaws open, and means 
operable on axial movement of the housing 
through a predetermined distance in the reverse 
direction to release the locking means to allow the 
spring-loaded plunger to return to a position to 

25 close the jaws. 
2. An apparatus as claimed in claim 1 in which 

the means operable to open the jaws on axial 
movement in said first direction comprises a rod 

coupled to the plunger and slidably journalled to 
30 extend through the housing to cooperate with a 

fixed stop located beyond the end of the housing 
remote from the jaws. 

3. An apparatus as claimed in claim 2 including 
means for adjusting the length of the rod 

35 extending through the housing. 
4. An apparatus as claimed in any preceding 

claim in which the means to lock the plunger in 
position to maintain the jaws open comprises a 
further spring-loaded plunger mounted on the 

40 housing and movable in a direction substantially 
normal to the direction of movement of the first 
mentioned plunger to cooperate with a recess 
associated with the first mentioned plunger. 

5. An apparatus as claimed in claim 4 in which 
45 the means operable to release the locking means 

comprises a spring-loaded trigger slidably 
journalled in the housing and having a wedge 
surface cooperable with a corresponding wedge 
surface on the said further spring-loaded plunger, 

50 the trigger being engageable with a second fixed 
stop upon axial movement of the housing through 
a predetermined distance in the reverse direction. 

6. An apparatus as claimed in claim 5 including 
means for adjusting the length of the trigger. 

55 7. An apparatus for releasably engaging and 
moving workpieces substantially as herein 
described with reference to and as illustrated in 
the accompanying drawings. 
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