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(54) WORKPIECE FEED MECHANISM

(71)  We, ToOoL PRODUCTION &
DESIGN Co., LIMITED a British Company of
Lichfield Road Industrial Estate, Tamworth,
Staffs, do hereby declare the invention for

5 which we pray that a Patent may be granted
to us and the method by which it is to be
performed to be particularly described in and
by the following statement:—

This invention relates to a feed mechanism

10 for transferring workpieces from a loading
station to an unloading station, of the kind
comprising carrier means which is operable
to grip a workpiece at the loading station and
to support the workpiece during its transfer-

15 ence to the unloading station.

According to the present invention, there
is provided a feed mechanism for transfer-
ring workpieces from a loading station to an
- unloading station, comprising carrier means
20 operable to grip a workpiece during its trans-
ference to the unloading station, a frame with
respect to which the carrier means is movable
horizontally between first and second posi-
tions corresponding to the loading and

25 unloading stations for the workpiece, moving
means operable to move the carrier means
upwardly and downwardly relative to the
frame, and a cam mechanism controlling
operation of the moving means, the cam

30 mechanism including a cam which is moved
in response to the carrier means reaching
either of said first and second positions and a
cam follower which is arranged to cause
operation of the moving means as it moves

35 onto or off a predetermined portion of the
cam.

Preferably, the carrier means is movable
vertically upwardly and downwardly relative
to the frame, so that it can be raised or low-

40 ered vertically into engagement each work-
piece at the loading station. In this manner,
when the workpieces are stored in a stack at
the loading station, or where the workpieces
are of differing heights, the carrier means can

45 be lowered vertically into engagement with
each workpiece, and the workpiece will
always be correctly deposited at the unload-
ing station.

Desirably, means is selectively operable to

50 restrict operation of the cam mechanism so

that the moving means only either raises or
lowers the carrier means in each of the first
and second positions of the latter.

Conveniently, the cam follower is
arranged to cause operation of the moving
means in one direction as it moves onto said
predetermined portion of the cam and in the
opposite direction as it moves off said pre-
determined portion. In one particular
arrangement, the cam is reciprocable (pref- 60
erably, angularly so), and stop means is pro-
vided which can be positioned so as to limit
movement of the cam in one direction or the
other and thereby prevent the cam follower
from moving off a respective end of said pre- 65
deterniined portion of the cam.

A detection device can be provided which
is arranged to detect when the workpiece is

W
9]

_not successfully received from the carrier

means at the unloading station, and/or asens- 70
ing device can be provided which is arranged

to detect when more than one workpiece has
been gripped by the carrier means at the
loading station. Preferably, the detection
device and the sensing device are constituted 75
by one and the same construction.

The feed mechanism advantageously also
comprises a slide movable rectilinearly rela-
tive to the frame, the carrier means being
mounted on the slide for horizontal move- 80
ment therewith relative to the frame and
being movable upwardly and downwardly
relative thereto. Alternatively, however, the
carrier means can be pivotable relative to the
frame about a vertical pivot axis, no such 85
slide being provided.

Embodiments of the present invention will
now be described by way of example, with
reference to the accompanying drawings, in
which:— 90

Figure 1 is a schematic side view, partly in
section of a feed mechanism according to the
present invention, for transferring plate-like
workpieces from a stack to a forming
machine; 95

Figure 2 is a schematic plan view, partly in
section of the feed mechanism of Figure 1;

Figure 3 is a similar view to Figure 1 show-
ing the feed mechanism in a different posi-

tion; 100
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Figure 4 is a schematic side view of part of
the feed mechanism which has been omitted
from Figures 1 to 3 for clarity;

Figure 5 is a side view of a cam mechanism

5 which forms part of the feed mechanism
shown in Figures 1 to 3;

Figure 6 is a side view of the cam mechan-
ism when in a different position to that illus-
trated in Figure 5;

10  Figure 7 is a schematic side view of a
further part of the feed mechanism shown in
Figures 1 to 3;

igure 8 is a view in the direction of arrow
VIIIin Figures 1 and 2 of a stripping mechan-

15 ism forming part of the feed mechanism;

Figure 9 is a view in the direction of arrow
IX in Figures 1 and 2 of a detection device
forming part of the feed mechanism;

Figure 10 is a section taken along the line

20 X-X'in Figure 9;

Figure 11 is a side elevation of an interlock
mechanism which preferably forms a part of
tllbe feed mechanism shown in Figures 1 to

25 Figures 12 and 13 are side views of respec-
tive parts of a modified form of feed mechan-
ism according to the present invention;

Figure 14 is a sectional plan view of a part
of another modified form of feed mechanism

30 according to the present invention;

Figure 15 is a section taken along the line
XV-§(V in Figure 14;

Figure 16 is a side view of part of a further
modified form of feed mechanism according

35 to the present invention;

Figures 17 and 18 are sectional side views
of one form of carrier device for use in a feed
mechanism according to the present inven-
tion, showing the carrier device in two differ-

40 ent positions;

Figure 19 is a sectional side view of a sec-
ond form of carrier device; and

Figure 20 is a plane view of a third form of
carrier device.

45 Referring first to Figures 1 and 2, the feed
mechanism is designed to transfer work-
pieces from a loading zone L to an unloading
zone U, and comprises generally a frame 10,
a slide 11 movable rectilinearly relative to

50 the frame 10, and carrier means 12 mounted
on the slide 11 for movement therewith rela-
tive to the frame 10. In use, the frame 10 is
attached to a bed 13 of a press the unloading
zone U being defined by a lower press tool of

55 the press (illustrated diagrammatically at
14), the slide 11 being reciprocable horizon-
tally towards and away from the press. The
level of the frame 10 relative to the press can
be adjusted by means of a manually rotatable

60 wheel 15.

The slide 11 is reciprocated in use by
means of a double-acting pneumatic piston
and cylinder assembly 16 which is pivotally
mounted on the frame 10. A piston rod 17 of

65 the assembly 16 is connected to a crank 18

which is in turn mounted for pivotal move-
ment about a shaft 19 secured to the frame
10. A pivotal link 20 operatively intercon-
nects a radially outer end of the crank 18 and
the slide 11. A buffer or shock-absorber 21is 70
provided on the frame 10 so as to be engage-
able by the slide 11 at the end of its move-
ment away from the press. A further buffer
or shock-absorber 21a is mounted on the
frame 10 adjacent the crank 18 (See Figure 75
4) and is engageable by a stop 215 mounted
on the crank 18 when the slide 11 reaches an
extreme forward position. The buffer 21a
thus acts to limit movement of the slide 11
towards the press. 80

An interlock mechanism is provided for
arresting movement of the slide 11, and
comprises a lever 22 pivotally mounted on
the frame 10 at a point 23 and movable into
and out of the path of movement of the slide 85
11 by means of a double acting pneumatic
piston and cylinder assembly 24. For the sake
of clarity, the interlock mechanism has been
omitted from Figures 1 and 3.

The carrier means 12 is mounted on the 90
slide for vertical movement relative thereto,
such movement being effected by means of a
piston rod 26 of a pneumatic piston and
cylinder assembly 27. The carrier means 12
comprises generally a body 28, a sideways- 95
cranked arm 29 extending forwardly from
the body 28, and a carrier device 30 mounted
on the forward end of the arm 29. The carrier
means 12 is constrained to move vertically
relative to the slide 11 by means of a pillar 31
and a guide 32 on the latter, the pillar 31
passing through a bore 33 in the body 28 and
the guide 32 being engaged on opposite sides
by respective rollers 34 carried by the rear
end of the body 28. A cross-member 35
interconnecting the upper ends of the pillar
31 and the guide 32 is provided for rigidity
and serves to limit upward movement of the
body 28. The body 28 has a recess 36 in its
underside in which an actuating member 37
on the upper end of the piston rod 26 can
engage.

Operation of the piston and cylinder
assembly 27 is controlled by a driven cam
mechanism which is shown 1n detail in Fig- 115
ures 5 and 6. The cam mechanism includes a
linear cam 39 having a raised central portion
40, the cam 39 being carried by a plate 40a
and being reciprocable in its direction of
extent relative to the plate under the action
of a double-acting piston and cylinder
assembly 41. The cam 39 is constrained to
such movement by a pair of guides 4la
mounted on the plate 40a and disposed one
on each side of the cam portion 40, astop41b
being provided at each end of the cam 39 to
limit the movement of the latter by engage-
ment with the respective guide 41a. A cam
follower, comprising a roller 42 on an end of
a pivotable arm 43 is carried by the frame 10 130
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and is urged into engagement with the cam
39, the arm 43 being arranged to operate an
actuating device 44 when the roller 42
engages the raised portion 40 of the cam 39.
5 Aswill be explained in detail later, the device
44 when so operated de-pressurizes the pis-
ton and cylinder assembly 27 so as to allow
the actuator member 37 to descend. When
the device 44 is not thus operated, pressur-
10 ized air is supplied to the piston and cylinder
assembly 27 so as to move the actuator
member 37 upwardly.
Operation of the piston and cylinder is
controlled by an actuator device 46 mounted
15 onthe frame 10 adjacent the crank 18. This is
shown to advantage in Figure 7. A side
ways-extending projection 47 on the crank
18 is received in an arcuate slot 48 in a con-
trol plate 49 and is arranged to move along
20 the slot 48 as the crank 18 is rotated about
the shaft 19 under the action of the piston
and cylinder assembly 16. The control plate
49 is mounted on the shaft 19 for limited
pivotal movement, and the angular extent of
25 the slot 48 is arranged to be shightly less than
the throw of the projection 47 so that, at the
end of the movement of the crank 18 in
either direction, the projection 47 engages a
respective end of the slot 48 and causes the
30 control plate 49 to pivot about the shaft 19.
This action brings a respective one of two
operating arms 50 on the plate 49 into
engagement with the actuator device 46,
thereby operating same. The detailed opera-
35 tion of this arrangement will be described
later.
Operation of the piston and cylinder
assembly 16, which reciprocates the slide 11,
is controlled by two actuator devices 52, 53
40 disposed so as to be operable by an actuator
member 54 extending sideways from the
body 28 of the carrier means 12 (see Figure
2). Each actuator device 52, 53 has a respec-
tive pivotable operating member 55, 56
45 associated therewith which is arranged to be
engaged by the actuator member 54. In use,
rotation of the operating member 55, 56 in
one direction causes a respective pivotable
lever 57, 58 to actuate the device 52, 53,
50 rotation in the other direction being ineffec-
tive to actuate the device 52, 53. The opera-
tion of the actuator devices 52 and 53 will be
described in detail below.
Disposed alongside the slide 11 is a strip-
55 ping mechanism 60 which is operable by an
abutment, in the form of a bolt 61 in screw-
threaded engagement with the body 28 of the
carrier means 12, to cause a workpiece to be
released or stripped from the carrier device
60 30. The stripping mechanism 60 is shown to
advantage in Figure 8 and comprises an
actuator device 62 which is fixed relative to
the frame 10, a lever 63 which is pivotable
relative to the frame 10 about a pivot 64, and
65 an abutment surface 65 on the lever 63. The

abutment surface 65 is positioned so as to be
engaged by the lower end of the bolt 61 when
the slide 11 is in its extreme forward position
and the carrier means 12 is descending. The
point during the descent of the carrier means 70
12 at which the surface 65 is thus engaged
can be adjusted by adjusting the bolt 61 rela-
tive to the body 28 or by adjusting the height
of the mechanism 60 relative to the frame 10,
thereby giving a measure of control on the 75
level at which the workpiece is released.
Engagement of the bolt 61 with the surface
65 causes the lever 63 to rotate about the
pivot 64 and operate the actuator device 62,
thereby causing stripping of the workpiece 80
from the carrier device 30.

The operation of the feed mechanism thus
far described is as follows. Initially, the inter-
lock mechanism holds the slide 11 against
movement relative to the frame 10 at a small 85
distance forward of its extreme rearward pos-
ition, so that an operator can stack work-
pieces at the loading station L. This action is
assisted by the carrier device 30 being offset
from the centreline of the slide 11. The pis- 90
ton and cylinder assembly 24 is then oper-
ated so as to release the interlock, and the
piston and cylinder assembly 16 (which is
pressurised at this time) causes the slide 11 to
move rearwardly into engagement with the 95
buffer 21. Although this action causes the
actuator member 54 on the carrier means 12
to engage the operating member 55 and
rotate the latter anticlockwise (as viewed in
Figure 1), as mentioned above this does not 100
cause actuation of the actuator device 52.

As the slide 11 reaches its extreme rear-
ward position, the control plate 49 is caused
to pivot about the shaft 19 in the manner
described previously, thereby bringing the 105
lefthand arm 50 of the plate 49 into engage-
ment with the actuator device 46. Such
engagement actuates the device 46 so as to
cause pressurization of the piston and cylin-
der assembly 41, thereby moving the cam 39 110
to the right from the position shown in Figure
5. Theroller 42, which at this time is disposed
off the raised portion 40 of the cam 39, then
rides onto one end of the raised portion 40
causing the lever 43 to pivot and operate the 115
actuator device 44. Operation of the device
44 causes depressurisation of the piston and
cylinder assembly 27, as mentioned above,
and the carrier means 12 descends until the
carrier device 30 comes into engagement 120
with the top workpiece on the stack and grips
same. Vertical movement of the carrier
means 12 is thereby arrested, and continued
depressurisation of the piston and cylinder
assembly 27 causes the actuator member 37
to disengage from the recess 36 in the body
28 of the carrier means 12. The actuator
member 37 continues to descend until it
reaches a bottom position, whereupon the
feed mechanism is in the position illustrated 130
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in Figure 1.

During pressurisation of the piston and
cylinder assembly 27, the cam 39 continues
in its movement. The rate at which the cam

5 39 moves is so arranged relative to the rate of
descent of the actuator member 37 that the
roller 42 rides off the other end of the raised
portion 40 of the cam 39 only after the
member 37 has reached its bottom position.

10 Such riding off of the roller 42 causes the
lever 43 to pivot and de-actuate the actuator
device 44, thereby causing the piston and
cylinder assembly 27 to be pressurised.
Actuator member 37 then moves upwardl

15 back into engagement with the recess 36,
whereupon the carrier means 12 moves
upwardly also. Movement of the cam 39 is
halted when the left-hand stop 41b engages
the left-hand guide 414, whereupon the cam

20 mechanism is in the position illustrated in
Figure 6.

As the carrier means 12 moves into its
uppermost position (wherein further upward
movement is prevented by the cross-member

25 35), the actuator member 54 engages the
operating member 55 and rotates the latter
clockwise, thereby moving the lever 57 so as
to actuate the actuator device 52. The piston
and cylinder assembly 16 then becomes pres-

30 surised in the opposite direction, and the
slide 11 is advanced into its extreme forward
position. The feed mechanism is then in the
position illustrated in Figure 3. As the slide
11 moves into its extreme forward position,

35 the actuator member 54 on the carrier means
12 engages the operating member 56 and
rotates the latter clockwise. However, as
mentioned above, this action does not cause
the actuator device 53 to be actuated.

40  Astheslide 11 reachesits extreme forward
position, the control plate 49 is caused to
pivot so as to bring its right-hand arm 50 into
engagement with the actuator device 46.
Such engagement causes the actuator device

45 46 to pressure the piston and cylinder assem-
bly 41 in the opposite direction so as to move
the cam 39 to the left, as viewed in Figure 6.
When the roller 42 rides onto the raised por-
tion 40 of the cam 39, the actuator device 44

50 is operated as before to depressurise the pis-
ton and cylinder assembly 27. The carrier
device 12 then descends until the bolt 61
engages the abutment surface 65 of the strip-
ping mechanism 60, whereupon the actuator

55 device 62 is actuated as described above to
release the workpiece from the carrier device
30 onto the press tool 14.

The press tool 14 is advantageously pro-
vided with location pins 67 for locating the

60 workpiece correctly thereon. The stripping
mechanism 60 is then adjusted so that the
workpiece is not released from the carrier
device 30 until it is at a level below the upper
ends of these pins 67. In this way, correct

65 location of the workpiece on the press tool 14

is ensured. Also, in the event that the work-
piece is mis-located on the press tool 14, it
will engage the upper ends of the location
pins 67 and prevent the carrier means 12
from descending fully. This in turn will pre- 70
vent the bolt 61 from moving sufficiently far
downwardly to actuate the stripping mecahn-
ism 60, so that the workpiece is not released
from the carrier device 30.

When the roller 42 rides off the raised cam 75
portion 40, the actuator device 44 is de-
actuated and the piston and cylinder assem-
bly 27 is repressurised so as to move the
carrier means 12 upwardly. As the carrier
means 12 reaches it uppermost position, the 80
actuator member 54 thereon engages the
operating member 56 and rotates the latter
anticlockwise, thereby pivotting the lever 58
and actuating the actuator device 53. The
piston and cylinder assembly 16 is then pres- 85
surised so as to move the slide 11 back into its
extreme rearward position. The cycle of
operations is then repeated.

As the slide 11 returns to its extreme rear-
ward position, a block 68 mounted on the 90
crank 18 (see Figure 4) engages an operating
member 69a pivotally carried by the frame
10 and rotates the latter anticlockwise. This
in turn moves a pivotal lever 69b to operate
an actuator device 69c, whereupon the press 95
is operated to perform a pressing of the like
operation on the workpiece. The finished
component produced from the workpiece
can be arran%ed to be ejected from the press
by the arm 29 of the carrier means 12 during 100
the following forward stroke of the feed
mechanism. It will be manifest that the
actuator device 69c is not operated during
forward movement of the slide 11, since the
block 68 at this time rotates the operating 105
member 69a clockwise, i.e. away from the
pivotal lever 69b.

Operation of the feed mechanism can be
terminated at any time, particularly when the
stack of workpieces at the loading station L 110
has been exhausted, by actuating the inter-
lock mechanism.

The feed mechanism further comprises a
device 70 for detecting its correct operation.

The detection device 70 is shown to advan- 115
tage in Figures 2 and 9, and includes a base
71 mounted on the frame 10, a pair of jaws
72 carried by an arm 72a which is pivotable
relative to the base 71 about a vertical pivot
73 and a horizontal pivot 734, and an
actuator device 74 which is arranged to be
actuated by pivotal movement of the arm 72a
relative to the base 71 about the vertical
pivot 73. The actuator device 74 includes a
pivotable actuating arm 75 having aroller 76 125
at one end, the roller 76 engaging a cam 77

which is pivotable relative to the base 71 with

the jaws 72. The cam 77 includes a cut-out

portion 78 (see Figure 10) with which the

roller 76 normally engages, pivotal move- 130
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ment of the arm 72a relative to the base 71
about the vertical pivot 73 causing the roller
76 to ride out of the cut-out portion 78 and
pivot the actuating arm 75 so as to actuate
5 the device 74. Actuation of the device 74
automatically brings the interlock mechan-
ism into operation to arrest the slide 11.
The jaws 72 are disposed so that the work-
piece must pass therebetween as it is moved
10 from the loading station L to the unloading
station U at the press. The jaws 72 have a
predetermined clearance therebetween
which is set to slightly less than two work-
piece thicknesses. The jaws are each pivot-
15 able relative to the arm 72a about a respec-
tive horizontal axis perpendicular to the
direction of movement of the workpiece, and
are each provided with a chamfered leading
edge so as to provide a lead-in for the work-
20 piece. The upper jaw 72 is disposed in the
path of movement of the workpiece so that
the latter will contact the upper jaw during
forward movement of the slide 11. However
the chamfered leading edge and the pivotal
25 mounting of that jaw enable it to pivot and
allow the workpiece to pass thereby without
operating the actuator device 74. In addition,
the play between the jaws 72 caused by their
pivotal mounting allow slightly distorted
30 workpieces to pass therebetween without
operating the actuator device.

In use, if more than one workpiece is inad-
vertently picked up by the carrier device 30,
they will collide with the jaws 72, and being

35 unable to pass therebetween, will cause the
jaws 72 to pivot relative to the base 71 and
actuate the actuator device 74 so as to stop
operation of the feed mechanism. If, on the
other hand, only one workpiece is picked up

40 by the carrier device 30 but is not successfully
released therefrom at the unloading station,
the workpiece will collide with the non-

chamfered edge of the upper jaw 72 as the-

carrier device 30 moves back to the loading

45 station, and being unable to pass therebet-

ween, will pivot the jaws 72 in the opposite

direction relative to the base 71, thereby

actuating the device 74 and arresting the

slide 11. This effect can be enhanced by

50 balancing the arm 724 so that it is normally
tilted about the horizontal pivot 73a.

In order to ensure than an upper press tool

(not shown) of the press cannot descend to

perform a pressing operation on a workpiece

55 while the arm 29 is in its forward position, an

interlock mechanism of the type shown in

Figure 11 can be provided. The interlock

mechanism comprises a stand 80 mounted on

the bed 13 of the press, and a support 81

60 which is mounted on the stand 80 and which

is vertially adjustable relative thereto by

means of a bolt 82 on the support 81 engag-

ing in an elongate shot 83 in the stand 80. A

bell crank lever 84 is pivotably mounted on

65 an upper end of the support 81 and carries

rollers 85 and 86 on its arms, respectively.
The roller 85 engages a member 87 which 1s
movable vertically with a ram of the press,
and the roller 86 engages a forward end of
the arm 29. Thus, in the event that the arm 29 70
is not retracted from the press when the
upper press tool commences its descent, the
member 87 bears against the roller 85 and
pivots the lever 84 so that the roller 86
pushes the arm 29 out of the way. The force 75
exerted on the arm 29 in this manner is
arranged to be sufficient to overcome the
pneumatic pressure in the piston and cylin-
der assembly 16.

The interlock mechanism described previ- 80
ously comprising the lever 22 and the piston
and cylinder assembly 24 is provided for
arresting the slide at a point where there isno
danger of the upper press tool descending
and damaging the arm 29. Insofar as the 85
interlock mechanism shown in Figure 11 also
prevents the arm being damaged in this way,
the former interlock mechanism can be dis-
pensed with when the latter interlock
mechanism is provided. 90

In the feed mechanism described above,
the carrier means 12 is lowered and raised
again in both the extreme forward and
extreme rearward positions of the slide 11.
The operation of the feed mechanism can, 95
however, be modified according to the func-
tion it is to perform so that the carrier means
12 is raised only when the slide 11 is in its
extreme forward position and is lowered only
when the slide 11 is in its extreme rearward
position. In this form, the feed mechanism is
suitable, for example, for advancing a length
of strip through the press in stages, the strip
being advanced during each forward stroke
of the carrier means in its lowered position,
or for feeding cup-shaped workpieces where
it is necessary to lower the carrier device 30
into the workpiece at the loading zone and
raise the carrier device out of the workpiece
at the unloading zone.

Such operation of the feed mechanism is
achieved by replacing the operating member
55, pivotable lever 57 and actuator device 52
by the assembly illustrated in Figure 12 (cor-
responding parts being accorded the same
reference numerals, but primed), and by
mounting a block 90 on the cam 39 adjacent
the left-hand stop 41b. The block 90 is illus-
trated in chain dotted line in Figure 5.

As the slide 11 moves into its extreme
rearward position with the carrier means 12
raised, the actuator device 46 is operated as
before to move the cam 39 to the right, as
viewed in Figure 5. During such movement
of the cam 39, the roller 42 rides onto the
raised cam portion 40, thereby operating the
actuator device 44 so as to depressurise the
piston and cylinder assembly 27 and lower '
the carrier means 12. Further movement of
the cam 39 to the right is prevented by 130
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engagement. of the block 90 with the left-
hand guide 414, so that the roller 42 remains
in engagement with the raised cam portion
40 and the piston and cylinder assembly 27
5 remains depressurised. As the carrier means
12 reaches its lowermost position, the
actuator member 54 thereon strikes the
operating member 55’ in a downward direc-
tion and rotates the latter anticlockwise,
10 thereby pivoting the lever 57’ and operating
the actuator device 52’. Such operation of
the actuator device 52 ' causes the slide 11 to
be moved forwardly, the carrier means 12
being held in its lowermost position during

15 this movement.

Asthe slide 11 reachesits extreme forward
position, the actuator device 46 is operated
so as to move the cam 39 to the left, as viewed
in Figure 5. This causes the roller 42 to ride

20 off the raised cam portion 40, thereby de-
actuating the device 44 and causing repres-
surisation of the piston and cylinder assem-
bly 27, so as to raise the carrier means 12. As
the carrier means 12 reaches its uppermost

235 position, the actuator member 54 strikes the
operating member 56’ from below, thereby
rotating the latter clockwise so as to pivot the
lever 58 and operate the actuator device
53'. This in turn causes the slide 11 to be

30 moved rearwardly, whereupon the cycle of
operating recommences. It will be manifest
that during this cycle of operations the roller
42 moves onto and off the same end i.e. the
right-hand end of the raised cam portion 40.

35 The operation of the feed mechanism can
also be modified so that the carrier means 12
is raised only when the slide 11 is in its
extreme rearward position and is lowered
only when the slide 11 is in its extreme for-

40 ward position. In this form, the feed mechan-
ism is particularly suited to the feeding of
workpieces which are flanged at or adjacent
their upper ends, in which case the carrier
device (which may consist merely of a plate

45 having a slot therein which opens onto the
forward end of the plate) is engaged with the
workpiece from below so that the workpiece
is supported thereon by its flange, and is
disengaged therefrom by lowering the carrier

50 device beyond the point where the work-
piece comes to rest on the lower press tool.

Such operation of the feed mechanism is
achieved by replacing the operating member
55, pivotable lever 57 and actuator device 52

55 by the assembly illustrated in Figure 13 and
by mounting a block 91 on the cam 39 adja-
cent the right-hand stop 41b, as shown in
chain dotted lines in Figure 6. Operation of
the feed mechanism is similar to that

60 described immediately above, mutatis
mutandis. 1t will be manifest that the roller
42 will now ride onto and off the raised cam
portion 40 at the left-hand end thereof.

By these simple alterations, the feed

65 mechanism is given great versatility in the

manner in which it can be operated with a
minimum of modification.

Using the arrangement of the actuator
member 54, the operating members 55, 56
and the levers 57, 58 as described above, itis 70
necessary for the carrier means 12 to move
sufficiently for vertically to ensure the
appropriate pivotal movement of the mem-
bers 55 and 56 for proper actuation of the
actuator devices 52 and 53. An arrangement 75
which requires only a minimum of vertical
movement of the carrier means is illustrated
in Figures 14 and 15. In this arrangement,
the actuator member 54 is replaced by an
actuating device 100 which comprises a first 80
arm 101 mounted on the body 28 of the
carrier means 12 for pivotal movement about
a vertical pivot 102, and a second arm 103
mounted on the arm 101 for pivotal move-
ment relative thereto about a vertical pivot 85
104. The arm 101 is biassed anti-clockwise
(as viewed in Figure 14) by a spring 105, but
rotation thereof under this bias is limited by
engagement of a shoulder 106 on the arm
101 with an abutment 107 on the carrier 90
body 28. The arm 103 is biassed clockwise
relative to the arm 101 by a spring 108 inter-
posed therebetween, but rotation thereof
under this bias is limited by engagement ofan
abutment 109 on the arm 103 with a shoul- 95
der 110 on the arm 101.

Each of the actuator devices 52 and 53 is
now mounted so that an actuator pin 111
thereof is disposed in the path of the actuat-
ing device 100 as the carrier means 12 is 100
moved along the frame 10 in its raised posi-
tion. The arrangement of the actuator device
53 is as illustrated in Figure 15, it being
understood that the actuator device 52 is
arranged similarly thereto. As the slide 11 is 105
moved into its extreme forward position, the
arm 101 comes into engagement with the
side of the actuator pin 111 of the actuator
device 53 and is pivoted anti-clockwise
thereby against the action of the spring 105. 110
Upon subsequent lowering of the carrier
means 12, the arm 101 moves beyond the
lower end of the pin 111, whereupon it
springs back to its starting position under the
action of the spring 105. As the carrier means 115
12 is raised after the unloading of a work-
piece, the arm 101 is now in a position to
depress the pin 111 when the carrier means
12 moves into its fully raised position,
thereby actuating the actuator device 53 and 120
initiating rearward movement of the slide 11.

The same sequence of events occurs
mutatis mutandis with the actuator device 52
as the slide 11 moves into its extreme rear-
ward position, except that the arm 101.125
remains stationary and instead the arm 103
pivots about the pivot pin 104 under the
control of the spring 108.

The actuator device 100 thus ensures
proper raising and lowering of the carrier 130
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means 12 at each end of the travel of the slide
11 in the same manner as the actuator
member 54, but the amount by which it is
necessary to move the carrier means 12 ver-
5 tically for this purpose is only that sufficient
to clear the end of each actuator pin 111.

It is possible to alter the arrangement
shown in Figures 14 and 15 so as to accom-
modate for the different functions of the feed

10 mechanism described previously. This is
done by securing a bracket 112 (shown in
broken lines) to the forward-facing side of
the arm 101, and by using a bolt 113 to
mount a bracket 114 (also shown in broken

15 lines) on the frame 10 in the vicinity of the
actuator device 52 or 53, as the case may be,
so that the bracket 114 is pivotable about the
bolt 113. One end of the bracket 114 is dis-
posed for engagement with the actuator pin

20 111 of the actuator device 52 or 53, the other
end thereof having a bolt 115 adjustably
mounted thereon for engagement with the
bracket 112. When the carrier means 12 is
lowered, the bracket 112 engages the bolt

25115 and pivots the bracket 114 anti-

clockwise about the bolt 113 (as viewed in

Figure 15), thereby depressing the pin 111

and operating the actuator device 52 or 53 to

reverse the movement of the slide 11.

It will be manifest that the bracket 114 is
mounted adjacent the actuator device 53
when it is desired to lower the carrier means
12 only at the forward end of the slide travel
and to raise the carrier means only at the
rearward end thereof, and is mounted adja-
cent the actuator device 52 when it is desired
to lower the carrier means only at the rear-
ward end of the slide travel and to raise the
carrier means only at the forward end
40 thereof. The point during the lowering of the

carrier means 12 at which the slide is moved
in the reverse direction can be adjusted by
suitable adjustment of the bolt 115. The
blocks 90 and 91 associated with the cam 39

45 are, of course, used appropriately in conjunc-

. tion with the brackets 112 and 114"

Using the arrangement shown in Figures

- 14 and 15, the feed mechanism can again be

given great versatility in the manner in which

50 it is operated with a minimum of modifica-
tion. ‘

The feed mechanisms described above
make use of a linear cam 39. However, it is
also possible to use a rotatable cam, for

55 example in the manner shown in Figure 16.
In this Figure, the rotatable cam (referenced
120) comprises a sector-shaped portion 121
whose circumferential ends are chamfered,
and an arm portion 122 which is pivotally

60 connected to a piston rod of the piston and
cylinder assembly 41. The cam 120 is rotat-
able about the centre of curvature of the
sector-shaped portion 121, and this portion
is arranged to engage the roller 42 on the arm

65 43 during a part of the rotation of the cam so

30

35

as to pivot the arm 43 and thereby operate
the actuating device 44.

Where the feed mechanism is operated so
that the carrier means is lowered and raised
at both the forward and rearward ends of the
slide travel, rotational movement of the cam
120 is limited by a pair of bolts 123 and 124
positioned asillustrated. The cam is then free
to rotate sufficiently far to allow the roller 42
to disengage from both circumferential ends
of the sector-shaped portion 121. Where it is
desired to operate the feed mechanism so
that the carrier means is lowered only at the
forward end of the slide travel and is raised
only at the rearward end thereof, the bolt
123 is moved from its illustrated position into
an adjacent bolt hole 125. Clockwise rota-
tion of the cam 120, as viewed in Figure 16, is
then arrested before the roller 42 can disen-
gage from the respective end of the cam por-
tion 121, but the cam 120 is still free to rotate
sufficiently far in the anti-clockwise direction
to permit the roller 42 to disengage from the
other end of the portion 121. Where the feed
mechanism is to be operated so that the car-
rier means is raised only at the forward end of
the slide travel and is lowered only at the
rearward end thereof, the bolt 123 is left in
its illustrated position and the bolt 124 is
moved into an adjacent bolt hole 126 to limit
anti-clockwise rotation of the cam 120 in a
similar manner. Such moving of the bolts
123, 124 will of course be performed in con-
junction with suitable modification of the
operating elements for the actuator devices
52 and 53 as described above.

A variety of carrier devices 30 can be used
in the feed mechanisms described above, one
form of the carrier device having already
been described above. Three other forms of
S%rrier devices are illustrated in Figures 17 to

The carrier device shown in Figures 17 and
18 is of a magnetic type, and comprises a
housing 130 which is mounted on a forward
end of the arm 129 of the carrier means 12,
and one or more magnets 131 secured to the
arm 29 by a bolt 132 and spaced therefrom
by a spacer 133 which surrounds the bolt
132. The housing 130 defines -a cylinder
therein which a hollow piston 134 made of
non-magnetic material is slidably disposed.
The piston 134 surrounds the magnet 131
and a spring 135 is located between the pis-
ton 134 and the magnet 131 so as to urge the
piston 134 into a position in which it is
retracted with the housing 130 and in which
it does notproject beyond the magnet 131. A
small clearance is provided between the
outer periphery of the magnet 131 and the
piston 134 to enable the magnet to tilt
slightly relative to the housing 130, thereby

70

75

80

85

90

95

100

105

110

115

120

125

ensuring that the full contact area of the

magnet is used where the workpiece is
slightly distorted.

130
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When the carrier device reaches the load-
ing zone L, it is in the condition shown in
Figure 17, wherein the piston 134 is
retracted. The magnet 131 is thus able to

5 engage the uppermost workpiece W on the
stack and hold same on the carrier device.
The workpiece will, of course, be made of
mz&lnetisable material.

hen the carrier device reaches the

10 unloading zone U, pressurised air is supplied

via a port 136 to the space above the piston

134 so as to move the piston downwardly

against the action of the spring 135. This

brings the piston 134 into engagement with

15 the workpiece, whereupon further down-

ward movement of the piston 134 disengages

the workpiece from the magnet 131, thereby

releasing the workpiece W from the carrier

device onto the press tool 14, asillustrated in

20 Figure 18. The space above the piston 134 is

then exhausted to permit the piston to retract

into the housing 130 under the action of the

spring 135.

In an alternative embodiment (not illus-

25 trated), the or each magnet is provided with a

downwardly extending projection for locat-

ing in an opening or recess in the workpiece
where the workpiece is suitably shaped.

The carrier device illustrated in Figure 17

30 and 18 is particularly useful where more than
one magnet 131 is used. Where only one such
magnet is provided, a carrier device of the
form shown in Figure 19 can be utilized. The
carrier device comprises a hollow body 140

35 within which a non-magnetic piston 141 is
slidable, a stem 142 of the piston extending
slidably through a central hole in a magnet
143. The magnet 143 is loosely fitted in a
recess 144 in the body 140 and is retained

40 therein by means of bolts 145 on the body
140 which engage a flange 146 on the magnet
143. The magnet 143 is thus able to tilt rela-
tive to the body 140 to compensate for any
slight distortion of the workpiece, as before.

45 The workpiece can be disengaged from the

magnet by introducing pressurised air .

through a port 147 into the space above the
piston 141, thereby moving the piston 141
downwardly relative to the magnet 143.

50 The carrier device illustrated in Figure 20
can be used to carry certain workpieces of
non-flat configuration, and comprises a plate
150 in which a hole 151 is provided and an
arm 152 pivotally mounted on the plate 150

55 and biassed towards the hole 151 by a torsion
spring 153. In use, a part of the workpiece is
received within the hole 151 while the arm
152 is held away therefrom by a pin 154
(shown in broken lines) at the loading zone.

60 Upon movement of the carrier means away
from the loading zone, the arm 152 is urged
by the spring 153 into engagement with said
part of the workpiece so that the latter is
gripped between the arm 152 and an

65 opposed edge of the hole 151. Release of the

workpiece from the carrier device is per-
formed by a pin 155 (also shown in broken
line) at the unloading zone which engages the
arm 152 to pivot the latter away from the
hole 151. 70

As an alternative to the above-described
forms of carrier device, a suction-type device
(notillustrated) can be used which comprises
a cup engageable with the workpiece and
means for applying a vacuum to the cupso as 75
to hold the workpiece thereon. When the
carrier device reaches the unloading station,
the vacuum is temporarily released from the
cup and a blast of air is passed therethrough.
Not only does the blast of air assist in the 80
release of the workpiece from the cup, but
also clears the cup of any dirt or the like
which may have been taken up from the
workpiece.

In an alternative construction (not illus- 85
trated) to those described above, the slide 11
is dispensed with and the carrier means 12,
instead of being movable rectilinearly rela-
tive to the frame, is mounted thereon for
pivotal movement about a vertical pivot axis 90
so that the carrier device 30 moves through a
predetermined distance along an arc of a cir-
cle. Most preferably, the carrier means is
arranged to pivot about the pillar 31. In this
construction, appropriate modifications are 95
made to the positioning of the actuator
devices 52 and 53, the stripping mechanism
60, and the detection device 70, for example,
and the piston and cylinder assembly 16 is
arranged to drive the carrier means directly 100
along its pivotal path. The carrier means is
again movable vertically relative to the
frame.

Previous designs of feed mechanism make
use of a pivotable arm which is pivotable 105
upwardly and downwardly about a horizon-
tal pivot axis into engagement with each
workpiece to be transported, where the
workpieces are stacked at the loading sta-
tion, in order to ensure that each workpiece 110
is gripped at the same position, it has been
necessary to provide complicated machinery
to push the stack of workpieces progressively
upwardly so that the top workpiece in the
stack is always at the same level for engage- 115
ment by the pivotable arm.

In contrast to this, each of the feed
mechanisms described above utilises an arm
which is movable vertically relative to the
frame. Thus, where the workpieces are 120
stored in a stack at the loading station, the
point of engagement of the arm with succes-
sive workpieces in the stack will always be
the same relative to the direction of horizon-
tal travel of the carrier means 12, and this 125
ensures that each workpiece is correctly
deposited on the press regardless of the
height of that workpiece within the stack.
This will also be true where the workpieces

are not stacked but are differing heights. 130
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Each of the feed mechanisms described
above can also easily deal with the stack of
workpieces which are not completely flat, for
example, which have lugs or protuberances

5 thereon. This is advantageous over those
conventional mechanisms for feeding work-
pieces from a stack, in which the workpieces
are fed one at a time through a constriction
from the bottom of the stack, because the

10 lugs etc., prevent the workpieces from being
removed easily from the bottom of the stack.

In addition, because of the carrier means is
arranged to move horizontally relative to the
frame between fixed stops (defined by shock

15 absorbers), the feed mechanism is easily set
and its operation is very accurate.

Moreover it is necessary to make only
minimum modifications to an existing press
to fit the feed mechanism thereto, and the

20 only additional equipment required is a plate
with vertical locations thereon for fitting to
the bed of the press. Furthermore, a finished
component produced by the press tools from
the workpiece can be arranged to be ejected

25 from the press by the forward movement of
the carrier means.

WHAT WE CLAIM IS:-

1. A feed mechanism for transferring
workpieces from a loading station to an

30 unloading station, compirsing carrier means
operably to grip a workpiece during its trans-
ference to the unloading station, a frame with
respect to which the carrier means is movable
horizontally between first and second posi-

35 tions corresponding to the loading and
unloading stations for the workpiece, moving
means operable to move the carrier means
upwardly and downwardly relative to the
frame, and a cam mechanism controlling

40 operation of the moving means, the cam
mechanism including a cam which is moved
in response to the carrier means reaching
either of said first and second positions and a
cam follower which is arranged to cause

45 operation of the moving means as it moves
onto or off a predetermined portion of the
cam.

2. Afeedmechanism as claimed in Claim
1, wherein the carrier means is movable ver-

50 tically upwardly and downwardly relative to
the frame.

3. Afeedmechanism as claimed in Claim
1 or 2, wherein means is selectively operable
to restrict operation of the cam mechansim

55 so that the moving means only either raises
or lowers the carrier means in each of the first
and second positions of the latter.

4. A feed mechansim as claimed in Claim
1, 2 or 3, wherein the cam follower is

60 arranged to cause operation of the moving
means in one direction as it moves onto said
predetermined portion of the cam and in the
opposite direction as it moves off said pre-
determined portion.

65 5. Afeedmechanism asclaimedin Claim

4, wherein the cam is reciprocable, and stop
means is provided which can be positioned so
as to limit movement of the cam in one direc-
tion or the other and thereby prevent the cam
follower from moving off a respective end of 70
said predetermined portion of the cam.

6. Afeedmechanism as claimed in Claim
5, wherein the cam is angularly reciprocable.

7. A feed mechanism as claimed in any
preceding claim, further comprising a detec- 75
tion device arranged to detect when the
workpiece is not successfully released from
the carrier means at the unloading station.

8. Afeedmechanism as claimed in Claim
7, wherein the detection device includes a 80
member positioned so as to obstruct passage
of the workpiece during movement of the
carriage means from said second position to
said first position, and actuating means
arranged to arrest movement of the carrier 85
means in response to such obstruction.

9. Afeed mechanism as claimed in Claim
8, wherein said member is disposed in the
path of movement of the workpiece during
movement of the carrier means between said 90
first and second positions, has a chamfered
edge which is presented to the workpiece
only during transference of the latter to the
unloading station, and is arranged to be
moved out of the path of the workpiece by 95
eggagement of the latter with said chamfered
edge.

10. A feed mechanism as claimed in

Claim 9, wherein said member is pivotable
about an axis transverse to the direction of 100
movement of the workpiece.
" 11. A feed mechanism as claimed in
Claim 8, 9 or 10, wherein the detection
device also includes a base with respect to
which said member is arranged to move
when it obstructs the workpiece, a cam
mounted for movement relative to the base
with said member, and a cam follower
engaged with the cam and arranged to oper-
ate the actuating means in response to such
movement of the cam.

12. A feed mechanism as claimed in
Claim 11, wherein the cam and said member
are mounted on the base for pivotal move-
ment relative thereto about an axis trans-
verse to the direction of movement of the
workpiece.

13. A feed mechansim as claimed in any
preceding claim, further comprising a sens-
ing device arranged to detect when more
than one workpiece has been gripped by the
carrier means at the loading station.’

14. A feed mechanism as claimed in
Claim 13, wherein the sensing device
includes a pair of jaws having a predeter- 125
mined clearance therebetween and disposed
so that the workpiece must pass through said
clearance when being transferred to the
unloading station, said clearance being
determined such that the jaws obstruct the

105

110

115

120

130
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passage therebetween of more than one
workpiece at a time, and actuating means
arranged to arrest movement of the carrier
means in response to such obstruction.

5 15. A feed mechanism as claimed in
Claim 14, wherein each of the jaws is pivot-
able about an axis transverse to the direction
of movement of the workpiece and has a
chamfered leading edge.

10 16. A feed mechanism as claimed in
Claim 14 or 15, wherein the sensing device
also includes a base with respect to which the
jaws are arranged to move when they obs-
truct said workpieces, a cam mounted for

15 movement relative to the base with the jaws,
and a cam follower engaged with the cam and
arranged to operate the actuating means in
response to such movement of the cam.

17. A feed mechansim as claimed in

20 Claim 16, wherein the jaws and the cam are
mounted on the base for pivotal movement
relative thereto about an axis transverse to
the direction of movement of the workpiece.

18. A feed mechansim as claimed in

25 Claim 13 when appended to Claim 7,
wherein the detection device is constituted
by the sensing device.

19. A feed mechansim as claimed in any
preceding claim, wherein the carrier means

30 includes a magnetic carrier device which
comprises a magnet and a non-magnetic
member movable relative to the magnet so as
to engage the workpiece and disengage the
latter from the magnet in use.

35 20. A feed mechanism as claimed in
Claim 19, wherein the non-magnetic
member is in the form of a fluid-actuated
piston.

21. A feed mechanism as claimed in

40 Claim 19 or 20, wherein the magnet is
mounted for tilting movement relative to the
remainder of the carrier means to compen-
sate for distortion of the workpiece.

22. A feed mechansim as claimed in any

45 one of claims 1 to 18, wherein the carrier
means includes a member having a hole

therein and an arm biassed towards the hole, .

the workpiece being gripped in use between
the arm and an opposed side of the hole.

50 23. A feed mechanism as claimed in any
preceding claim, further comprising a slide
movable rectilinearly relative to the frame,
the carrier means being mounted on the slide
for horizontal movement therewith relative

55 to the frame and being movable upwardly
and downwardly relative thereto.

24. A feed mechanism as claimed in any
one of Claims 1 to 22, wherein the carrier
means is pivotable relative to the frame

60 about a vertical axis.

25. A feed mechanism as claimed in any
preceding claim, wherein the carrier meansis
moved horizontally relative to the frame by
moving means whose operation is controlled

65 by a pair of actuator devices, each actuator

device being disposed so as to be operated by
actuator means on the carrier means as the
carrier means is moved into one of a raised or
lowered position when in its first and second
positions respectively. 70

26. A feed mechanism as claimed in
Claim 25, wherein each actuator device has a
pivotable operating member associated
therewith and is arranged to be operated by
pivoting of the operating member in one 75
direction only, and the actuator means is
arranged to engage and pivot the operating
member in the opposite direction when the
carrier means is moved into the respective
one of said first and second positions in said 80
one of the raised and lowered positions.

27. A feed mechanism as claimed in
Claim 26, wherein each operating member is
reversibly mounted with respect to its associ-
ated actuator device so that the direction in 85
which it pivots to operate the latter can be
reversed.

28. A feed mechanism as claimed in
Claim 25, wherein each actuator device is
operable by depression of a respective 90
actuator pin, and the actuator means com-
prises first and second arms pivotably
mounted on the carrier means, the first arm
being biassed towards a position in which it
can depress the actuator pin of one of the '95
actuator devices when the carrier meansisin
a respective one of said first and second posi-
tions, the second arm being biassed towards a
position in which it can depress the actuator
pin of the other actuator device when the 100
carrier means is in the other of said first and
second positions, each arm being arranged to
engage the respective actuator pin and to be
pivoted thereby against the action of its bias
when the carrier means is moved into the 105
respective one of said first and second posi-
tions in said one of its raised and lowered
positions.

29. A feed mechanism as claimed in
Claim 28, further comprising a bracket which 110
can be pivotably mounted on the frame for
engagement with the actuator pin of one of
the actuator devices, the bracket being
engageable by the actuator means so as to
depress said actuator pin when the carrier 115
moves into the other of said raised and low-
ered positions in the respective one of said
first and second positions.

30. A feed mechanism for transferring
workpieces from a loading station to an
unloading station, substantially as hereinbe-
fore described with reference to Figures 1 to
11 and Figures 17 and 18 or 19 or Figure 20
of the accompanying drawings.

31. A feed mechanism for transferring 125
workpieces from a loading station to an
unloading station, substantially as hereinbe-
fore described with reference to Figures 1 to
11 as modified by Figures 12 and 13 or as
modified by Figures 14 and 15 of the accom- 130

120
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panging drawings' panying drawmgs.

32. A feed mechanism for transferring MARKS & CLERK,
workpieces from a loading station to an Alpha Tower,
unloading station, substantially as hereinbe- ATV Centre.

5 fore described with reference to Figures 1 to Birmingham, B1 1TT.
11 as modified by Figure 16 of the accom- Agents for the Applicant.
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