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ABSTRACT OF THE DISCLGSURE

A transfer assembly is provided for a press for grip-
ping and transferring work pieces from station to station
along the press. It includes at least one longitudinally
movable feed bar and at least one gripper mechanism car-
ried by said at last one feed bar for longitudinally mov-
ing gripper finger mechanisms having gripper fingers to
grip and release the work pieces for transferring the work
pieces as said at least one feed bar is longitudinally moved.
The gripper mechanisms laterally advance and retract the
gripper finger mechanisms and open and close the gripper
fingers thereof. Said at least one feed bar is also raised
and lowered by a lifter mechanism. In operation, the feed
bars are in their lowered position, and the gripper finger
mechanisms are then laterally advanced and the fingers are
closed to grip the workpiece. The feed bars and gripper
finger mechanisms are then raised, longitudinally moved
in one direction and then lowered to transfer the work-
piece from one station to the next. The gripper fingers are

then opened and the gripper finger mechanisms are then °

laterally retracted and longitudinally returned in the op-
posite direction by the lowered feed bar for another cycle
of operation. A single driving means including a longi-
tudinally reciprocatable rod operates to advance and re-
tract the gripper finger mechanism and also to close and
open the gripper fingers thereof.

e — T K —-

A principal object of this invention is to provide an
improved gripper mechanism in the foregoing transfer as-
sembly for laterally advancing and retracting the gripper
finger assembly and closing and opening the gripper
fingers thereof. Briefly, in this connection, the gripper
mechanism includes a housing secured to the feed bar, and
first and second actuator rods slidably carried by the hous-
ing for lengthwise movement transversely of the feed bar
and extending from the housing. The first actuator rod
carries the gripper fingér mechanism for moving the same
between advanced and retracted positions. The second ac-
tuator rod operates the gripper fingers of the gripper finger
mechanism for closing and opening the gripper fingers as
the second actuator rod is moved with respect to the first
actuator rod, the gripper fingers normally being open.

Driving means drives the first and second actuator rods
from the retracted position to the advanced position for
advancing the gripper finger mechanism from the retracted
position to the advanced position with the gripper fingers
open, and also drives the second actuator rod to a pro-
jected position beyond the advanced position for closing
the gripper fingers. Stop means prevents advance of the
first actuator rod beyond the advanced position, The driv-
ing means also retracts the second actuator rod from the
projected position to the advanced position for opening
the gripper fingers, and further retracts the first and sec-
ond actuator rods from the advanced position to the re-
tracted position for retracting the gripper finger mecha-
nisms. The driving means may include and be operated by
a single longitudinally reciprocatable rod to perform the
advancing and retracting and the closing and opening
movements specified above. Such a gripper mechanism,
the details of which are disclosed herein, is particularly
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suitable for use in the transfer assembly disclosed herein,
it being simple in construction and accurate in operation
and it being rugged for long life operation.

Other objects of this invention reside in the combina-
tion of the transfer assembly incorporating the afore-
mentioned gripper mechanism. and including means for
driving the gripper mechanisms, means for longitudinally
moving the feed bars in one direction and the opposite
direction, and lifter mechanisms for raising and lowering
the feed bars all in timed relation.

The specific lifter mechanisms for raising and lowering
the longitudinally movable fed bars are disclosed and
claimed in Frederick H. Bautz application Ser. No.
675,543, filed Oct. 16, 1967.

The specific gripper finger mechanisms for gripping and
releasing the work pieces are disclosed and claimed in
Frederick H. Bautz and Tsuruo Otsuka application Ser.
No. 675,544, filed Oct. 16, 1967.

Further objects and advantages of this invention will
become apparent to those skilled in the art upon reference
toht'hi accompanying specification, claims and drawings in
which:

FIG. 1 is a diagrammatic front elevational view of a
conventional mechanical press having the transfer assem-
bly of this invention applied thereto;

FIG. 2 is a diagrammatic horizontal sectional view
through the press of FIG. 1 taken substantially along the
line 2—2 of FIG. 1;

FIG. 3 is a chart illustrating the motions applied to the
gripper finger mechanisms of the transfer assembly for
transferring workpieces from one station to the next
station in the press;

FIG. 4 is a top plan view of one portion of the transfer
assembly diagrammatically illustrated in FIG. 2;

FIG. 5 is an elevational view of one portion of the
transfer assembly illustrated in FIG. 1;

FIG. 6 is an elevational view of a portion of the trans-
fer assembly illustrated in FIG. 5 with parts of the lifter
mechanism shown in section; :

FIG. 7 is an end elevational view of a portion of the
transfer assembly looking from the right of FIG. 6 with
the lifter mechanism thereof in section along the line
7—1T of FIG. 6;

FIG. 8 is a vertical sectional view through the gripper
mechanism of a portion of the transfer assembly taken
substantially along the line 8—8 of FIG. 6;

FIG. 9 is a horizontal sectional view through the
gripper machanism taken substantially along the line
9—39 of FIG. 8;

FIG. 10 is a vertical sectional view through the gripper
mechanism taken substantially along the line 10—10 of
FIG. 8;

FIG. 11 is a horizontal sectional view through the
gripper mechanism taken substantially along the line
11—11 of FIG. 9 and illustrating the actuator rods in
the retracted position;

FIG. 12 is a horizontal sectional view similar to FIG.
11 but illustrating the actuator rods advanced to substan-
tially the advanced position;

FIG. 13 is a horizontal sectional view similar to FIGS.
11 and 12 but illustrating the second actuator rod being
advanced beyond the advanced position toward the pro-
jected position; and

FIG. 14 is an elevational view of a splined ring utilized
in securing the gripper finger mechanism to the gripper
mechanism.

Referring first to FIGS. 1 and 2, a conventional press,
such as a mechanical press, is diagrammatically illus-
trated at 10. It includes a bed 11, uprights 12 supporting
a crown (not shown) and a vertically reciprocatable
ram 13 which may be driven from a power driven crank-
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shaft (not shown). Arranged along the length of the
bed 11 is a plurality of spaced apart work forming sta-
tions, each including a die structure 14 carried by an
adapter plate 11A and bolster on the bed 11 and a punch
structure 15 including an adapter plate carried by the
ram 13 for performing work functions on work pieces
upon each downward stroke of the press ram 13 as they
are progressively advanced along the press 19 from sta-
tion to station. The initial work pieces are fed to the
press 10 from a magazine 16 at one end of the press
and the finished work pieces are discharged from the
press 10 by a discharge mechanism 17, such as a conveyor
or a chute or the like, at the other end of the press
10. The work pieces are progressively transferred from
station to station in the press from the magazine 16 to
the discharge mechanism 17.

The press 10 is provided with a transfer assembly gen-
erally designated at 18 and extending lengthwise of the
press. The transfer assembly 18 includes at least one fongi-
tudinally movable feed bar 19 (two being illustrated with
one toward the front of the press and the other toward
the rear of the press) which carry a plurality of equally
spaced gripper mechanisms 29. Each gripper mechanism
20 laterally advances and retracts a gripper finger mech-
anism 21 and opens and closes the gripper fingers of the
gripper finger mechanism for gripping and releasing the
work pieces being formed by the press. The transfer as-
sembly 18 also includes a plurality of lifter mechanisms
22 carried by the adapter plate 11A on the bed 11 for
supporting and raising and lowering the longitudinally
movable feed bars 19.

A pair of longitudinally extending reciprocatable rods
23 is provided for longitudinally moving the feed bars
19 in one direction and in the opposite direction. A pair
of longitudinally extending reciprocatable rods 24 is pro-
vided for operating the gripper mechanisms 20 to advance
and retract the gripper finger mechanisms 21 and to open
and close the gripper fingers thereof. A pair of longi-
tudinally extending reciprocatable rods 25 is provided
for operating the lifter mechanisms 22 to raise and lower
the feed bars 19 and hence the gripper mechanisms 28
carried thereby. A suitable drive mechanism 26, which
is operated from the crankshaft of the press 10 in timed
relation therewith, is arranged at one end of the press
16 for reciprocating the rods 23, 24 and 25 in timed
relation to each other and to the upward and down-
ward movement of the press ram 13.

The motions imparted to the gripper finger mech-
anisms 21 for transferring the work pieces from the
magazine 16 and progressively from station to station
along the press 10 to the discharge mechanism 17 are
diagrammatically illustrated in FIG. 3. With the parts
in the positions iliustrated in FIGS. 1 and 2, the ram 13
has been raised sufficiently so that the punches 15 carried
thereby are clear from the work pieces, the feed bars
19 are in their lowered and their returned positions, and
the gripper finger mechanisms 21 are in their retracted
positions with their fingers opened. This is represented
by the point A in the diagram of FIG. 3.

First, the rods 24 are moved to the left with respect o
the feed bars 19 to advance laterally the gripper finger
mechanisms 20 and close the fingers thereof to grip the
work piece in that station. Next, the rods 25 are moved
to the left to raise the feed bars 19 and hence the gripper
finger mechanisms 20 to lift the gripped work piece from
the die structure of that station. Next, the rods 23 and
24 are simultaneously moved to the left to move the
raised feed bars 19 to the left to transfer the gripped
and raised work piece from that station to the next sta-
tion, there being no relative movement between the rods
23 and 24 during this movement, Next, the rods 25 are
moved in the opposite direction to the right to lower
the feed bars 19 and hence the gripper finger mechanisms
26 for lowering the gripped work piece into the die struc-
ture 14 of said next station, Next, the rods 24 are moved
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in the opposite direction to the right to open the gripper
fingers in the gripper mechanisms 2§ and retract the grip-
per finger mechanisms. Mext, the rods 23 and 24 are
simultaneously moved in the opposite direction to the
right to move the lowered feed bars 19 to the right to
return the gripper finger mechanisms 21 with their fingers
in opened position to point A in FIG. 3 for another trans-
ferring cycle. The punches 15 on the ram 13 perform their
work functions on the work pieces while the gripper finger
mechanisms 2§ are lowered and retracted. The drive
mechanism 26 may include suitable cam, linkage and
lever constructions operated from the crankshaft of the
press 16 for producing the foregoing timed sequences of
operation of the rods 23, 24 and 25 with respect to the
operation of the press ram 13.

While the transfer assembly 18 is illustrated in FIGS.
1 to 3 as having two sets of mechanisms, one toward the
front of the press and the other toward the rear, for
gripping the work pieces at two poinis for transferring
them along the press, in scme instances it may be de-
sirable to grip the work pieces at cnly one point for this
purpose and, under such circumstances, only one set of
mechanisms need be used, as for example, the one toward
the front of the press or the one toward the rear thereof.
The constructions of the lifter mechanism 22 and the
gripper mechanisms 2¢ are generally illustrated in FIGS.
4 to 7, the details of the lifter mechanisms 22 being il-
lustrated in FIGS. 6 and 7 and the details of the gripper
mechanisms being illustrated in FIGS. 8 to 13.

Referring now to FIGS. 4 to 7 the lifter mechanism,
generally designated at 22, includes a lifter housing 38
which is suitably secured to the top of the adapter plate
11A on the bed structure 11. It has a downwardly ex-
tending projection 3% which is accommodated by an
opening 32 in the adapter plate 11A. The adapter plate
11A in addition to carrying the lifter housing 3¢ also car-
ries the die structures 14 so that the transfer assembly 18
and the die structures 14 are a unitized assembly which
may be removed and repiaced as a unit, the adapter plate
being removable from the bolster and the bed 11 for
this purpose. The housing 31 has a vertically arranged
cylindrical opening 33 therethrough and a bearing sleeve
34 is arranged at the top of the opening and a bearing
sleeve 35 is arranged toward the bottom of the opening
but spaced upwardly therefrom. The opening 33 is closed
at its bottom by a plate 36 suitably secured to the down-
ward extension 31 of the housing 3¢. A plunger 37 is
vertically slidably mounted by the bearing sleeves 34 and
35 in the opening 33 and it is provided at its upper ex-
tremity with a flange 38. Adjacent its lower end the
plunger 37 is provided with a seal 39 for sealing the
plunger with respect to the bearing sleeve 35.

A bracket 41 is secured to the flange 38 at the upper
end of the plunger 37 and this bracket 41 carries four
rollers 42 rotatable about vertical axes, two rollers 43
rotatable about horizontal axes and two rollers 44 ro-
tatable about horizontal axes. These roliers cooperate
with a track 45 secured to the underside of the longi-
tudinally movable feed bars 1$. The track 45 extends
faterally from the feed bars 19 so as to be laterally en-
gaged by the rollers 42 and vertically engaged by the
rollers 43 and 44. As a result, the track 45 and, hence,
the feed bars 19 are supported and guided for longitudinal
movement by the rollers 42, 43 and 44 carried by the up-
per end of the plunger 37.

The vertically movable plunger 37 is provided on one
side with a toothed rack 47 which is engaged by an elon-
gated gear 48, substantially one half of the gear 48 being
a driven gear meshing with the toothed rack 47 on the
plunger 37. The other half of the gear 48 forms a driv-
ing gear. The gear 48 is journaled in suitable bearings 49
carried by the housing 3¢ and they and the gear 48 are
enclosed by plates 5¢ suitably secured in place. Rack
teeth 51 on a longitudinzally movable rack 52 mesh with
the driving gear portion of the gear 48. The exterior of
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the rack 52 is splined to engage internal splines on spline
bearings 54 suitably secured in a longitudinally extend-
ing opening 53 in the housing 3¢ to prevent rotation of
the rack. The splined rack 52 is secured by suitable ad-
justable couplings 55 to the longitudinally movable rod
25, Where two feed bars 19 .are used, a longitudinally
movable rod 25 is provided for each row of lifter mecha-
nisms. Both rods 25 are driven from a common cam drive
and are thus actuated simultaneously.

With the parts of the lifter mechanism in the position
illustrated in FIGS. 4 to 7, the plunger 37 is in its lowered
position and, hence, the feed bar 19 is in its lowered posi-
tion. When the rack 52 is moved to the left by the lon-
gitudinally reciprocatable rod 25, the driving portion of
the gear 48 is rotated in a clockwise direction as illus-
trated in FIG. 6 to cause the driven portions of the gear
48 to raise the plunger 37 and, hence, the feed bar 19
supported by the supporting and guide rollers 42, 43 and
44 carried by the bracket 41 which is secured to the upper

end of the plunger 37. When the rack 52 is moved in the ©

opposite direction to the right by the longitudinally recip-
rocatable rod 25, the gear 48 is rotated in the counter-
clockwise direction to lower the plunger 37 and, hence,
the feed bar 19. Thus, by longitudinally reciprocating the
rack 52 in one direction and the opposite direction the
feed bar 19 is raised and lowered, the longitndinal recip-
rocation of the rack 52 being accomplished by the longi-
tudinal reciprocation of the rod 25.

A manifold 56, to which compressed air is suitably
supplied, extends along the length of the press adjacent
the various lifter mechanisms 22 and suitable connec-
tions 57 are made from this manifold 56 to a passage 58
in the downwardly extending portion 31 of the lifter
housing 30 for supplying compressed air below the sleeve
31 under the plunger 37. This compressed air normally
exerts an upward force on the plunger 37 for supporting
much of the load of the feed bar 19 and the mechanisms
carried thereby. As a result, minimum stress is applied
to the rack 52, the gear 48 and the toothed rack 47 of the
plunger 37 and ready raising and lowering of the feed bar
19 and the mechanisms carried thereby is provided with
minimum force applied to the longitudinally reciprocat-
able rod 25. By adjusting the adjustable connections 55,
the positions of the rack 52 and, hence, the plunger 37
may be adjusted with respect to the position of the lon-
gitudinally reciprocatable rod 25. The stroke length of
the reciprocatable rod 25 may be infinitely adjustable
within a predetermined range so that the amount of lift
motion may be varied to suit requirements of the parts to
be produced. The number of lifter mechanisms may be
selected to suit the length of the feed bars 19 and the rack
52 thereof may be connected together by the threaded
coupling 55.

The gripper mechanism generally designated at 20 in
FIGS. 4 to 13 includes a gripper mechanism housing 62.
This housing 62, as illustrated in FIGS. 8 to 13, includes
a transversely extending opening 63 in which internally
splined bearing members 64 are mounted. Slidably
mounted in these- bearing members 64 is an externally
splined hollow first actuator rod 65, the splines permitting
longitudinal sliding movement of the first actuator rod
65 but preventing rotation thereof. A side of the hollow
first actuator rod 65 is milled out as indicated at 66 and
one side of this milled portion 66 of the hollow actuator
rod 65 is provided with rack teeth 67. The other side of
said side of the hollow actuator rod 65, which is also
milled out as indicated at 68, provides a circular cam slot
which in turn is provided with a recess 69 and a shoulder
70 in the form of a modified involute. A second actuator
rod 71 is longitudinally slidable in the hollow first actu-
ator rod 65 and it is provided with rack teeth 72 which
extend to a greater length to the left than the rack teeth
67 in the first actuator rod 65. The end of the second
actuator rod 71 has an annular shoulder 73 which is
adapted to engage the corresponding end of the first actu-
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ator rod 65 when said actuator rods are in their retracted
and advanced positions. The second actuator rod 71 is pro-
vided with an extension 74 beyond the shoulder 73 for
operating the fingers of the gripper finger asssembly 21.

A vertically arranged pin 76 is supported in the gripper
mechanism housing 62 by the bottom wall thereof and
by a cover 77 suitably secured in place on the housing
62, a key holding the pin from longitudinal and rotative
movement. A combination gear and cam member 78 is
rotatably mounted on the pin 76 by suitable bearings.
The combination gear and cam member 78 has a driving
gear 79, a driven gear 80 and a cam 81. A rack 83 is lon-
gitudinally slidably mounted in the housing 62 and it is
provided with rack teeth 84 which mesh with the driving
gear teeth 79, The rack 83 is longitudinally provided with
the hole for receiving the longitudinally reciprocatable
rod 24 and is adjustably connected along the rod 24 by
nuts 85 threaded on the rod 24. Thus, as the rod 24 is
reciprocated, the rack 83 drives the driving gear 79. The
rack 83 is adjustably mounted on the rod 24 so that each
gripper mechanism may be adjusted and set independently
of all others. Thus, adjustment of one gripper mechanism
will not affect the setting of others.

With the parts in the position illustrated in FIGS. 4
to 11, the longitudinally reciprocatable rod 24 and rack
83 are in the right hand position and the first actuator
rod 65 and the second actuator rod 71 are in the retracted
position. As the longitudinally reciprocatable rod 24 is
moved to the left, the driving gear 7¢ is rotated by the
rack 83 to rotate the driven gear 80 and the cam 81.
This rotation of the driven gear 80 which meshes with
the racks 67 and 72 on the actuator rods 65 and 7 1 later-
ally advances these actua‘or rods from their retracted
positions as illustrated in FIG. 11 to substantially their
advanced positions as illustrated in FIG. 12. When the
actuator rods 65 and 71 are so moved to substantially
their advanced positions as illustrated in FIG. 12, the rack
teeth 67 on the first actuator rod 65 disengaging the driven
gear testh 89 so that the first actuator rod 65 cannot be
advanced any further thereby. At this point the leading
edge of the cam §I having a modified involute form en-
gages the shoulder 70 of modified involute form in the
recess 69 of the cam slot 68 in the first actuator rod 65
to provide a slight amount of additional forward motion
to the first actuator rod 68. When, however, the leading
edge of the cam 81 disengages the shoulder 70 as illus-
trated in FIG. 13, the cam 81 is engaged by the circular
cam slot 68 in the actuator rod 65 and, hence, further
advance of the first actuator rod 65 is stopped, the cam
81 cooperating with the circular cam slot 68 to lock the
first actuator rod 65 in the advanced position. As the
combination cam and gear member 78 is further rotated,
the driven gear 80 which is still in mesh with the rack
teeth 72 on the second actuator rod 71, causes continued
advance of the second actvator rod 71 toward 2 projected
position. Such continued advancing movement of the sec-
ond actuator rod 71 beyond the advanced positioned to
the projected position operates to cause the fingers of
the gripper finger mechanism 21 to close as will be ex-
plained more fully hereafter.

When the longitudinally reciprocatable rod 24 is moved
in the opposite direction to the right, the combination gear

‘and cam member 78 is rotated in the opposite direction

to retract the second actuator rod 71 from its projected
position to its advanced position. When the second actu-
ator rod is thus retracted to its advanced position, the
leading edge of the cam 81 is returned beyond the shoul-
der 70 in the slot 69 in the first actuator rod 65 and the
shoulder 73 on the first actuator rod 71 engages the end
of the first actuator rod 62. This causes the first actuator
rod 65 to be retracted somewhat from its advanced posi-
tion so that the rack teeth 67 thereof are re-engaged by
the driven gear 89 to positively drive the first actuator
rod 65 and also the second actuator rod 71 from their ad-
vanced positions to their retracted positions as illustrated
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in FIG. 11. When the first actuator rod 65 is being ini-
tially retracted, the modified involute leading edge of the
cam 81 and the modified involute shoulder 74 on the rod
65 engage to insure proper re-engagement of the rack
teeth 67 with the teeth of the driven gear 80. Thus, upon
movement of the longitudinally reciprocatable rod 24 to
the left, the first and second actuator rods 65 and 71 are
driven to their advanced position from their retracted
position, the first actuator rod 65 is stopped or locked
in its advanced position and the second actuator rod 71
is advanced beyond the advanced position to the projected
position. Upon movement of the longitudinally recipro-
catable rod 24 in the opposite direction to the right the
second actuator rod 71 is retracted from its projected
position to its advanced position, the stopping or locking
means for the second actuator rod 71 is released and both
the first actuator rod 65 and the second actuator rod 71
are retracted from their advanced position to their re-
tracted position.

The gripper finger mechanism generally designated at

21 in FIGS. 7, 8, 9, 11 and 12 includes a bracket 87
which fits over the splined end of the first actuator rod
65. Adjacent its end, the first actuator rod 65 is provided
with a first groove for receiving a snap ring 89 and a sec-

ond wider groove for rotatably receiving an internally :

splined ring 88 (FIG. 14). The ring 88 is drawn against
the snap ring by three equally radially spaced screws
threaded into the bracket 87 to clamp the bracket 87 in
place, and when this occurs the internal splines in the ring

88 engage the external splines on the first actuator rod ;

65 between the grooves therein to lock the bracket 87
against rotation. There are 20 splines on the rod 65 and in
the ring 88 and since three equally spaced screws are
utilized (FIG. 14), the bracket 87 may be clamped in
60 different desired rotative positions on the rod 65.
The bracket 87 has a pair of spaced ears 98 and a pair
of gripper fingers 99 are arranged between and pivoted to
the ears 98 by pivots 186. The pivoted gripper fingers
99 are connected by links 101 to a bracket 182 carried by
the projection 74 on the second actuator rod 71, the
bracket 162 being secured in place on the projection 74
by a snap ring 103.

When both of the actuator rods 65 and 71 are in their
retracted positions and in their advanced positions with
the shoulder 73 on the second actuator rod 71 engaging
the first actuator rod 65, the gripper fingers 99 are opened
as illustrated. However, when the first and second actuator
rods 65 and 71 are advanced to their advanced position
and the second actuator rod 71 is advanced beyond the ad-
vanced position to the projected position, the bracket 202 is
moved outwardly to cause the links 101 to close the grip-
per fingers 99, When the second actuator rod 71 is re-
tracted from the projected position to the advanced posi-
tion where the shoulder 73 on the second actuator rod 71
engages the end of the first actuator rod 65, the bracket
162 on the second actuator rod 71 is retracted to cause
the links 101 to open the gripper fingers 99. To aid in
adjusting the gripper finger mechanisms in their work
gripping positions, the opposite ends of the second actu-
ator rods 71 are threaded and provided with nuts 71A.
In setting up the transfer assembly, the longitudinally
reciprocatable rod 24 is moved to the left to advance the
gripper finger mechanisms 21 and close the gripper fingers
thereof and one of the nuts 85 on the rod 24 adjacent
each gripper mechanism 20 is backed off to allow desired
setting of the fingers in their closed positions. The nuts
71A are then drawn up against the end of the first actu-
ator rod 65 and locked in place to fix the set positions
of the closed fingers for the particular work pieces gripped
thereby. Then the nuts 85 on the rod 24 are drawn up
against the racks 83. In this way the closed positions of
the gripper fingers may be individually accurately set. Also
by utilizing the nuts 71A the set position is always as-
sured even though it may be necessary to back off the
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nuts 85 to release a faulty work piece from between the
fingers should this occur and be required.

Referring to FIGS. 4 and 5, the feed bars 18 carry a
plurality of lubricating fittings 166 for supplying lubricant
through connection 187 to the moving parts of the grip-
per mechanisms 20, suitable lubricant being supplied to
the lubricating fittings 106 from a lubricant supply line
168. The feed bars 19 also carry terminal boxes 116 hav-
ing leads 111 extending to the gripper fingers for pro-
viding an electrical signal to indicate that the work pieces
are properly gripped by the gripper fingers of the gripper
assembly. In the event that the work pieces are not prop-
erly gripped the signal operates to shut down the press.

While for purposes of illustration one form of this in-
vention has been disclosed, other forms thereof may be-
come apparent to those skilled in the art upon reference
io this disclosure and, therefore, this invention is to be
limited only by the scope of the appended claims.

We claim:

1. Tn a transfer assembly for a press for gripping and
transferring workpieces from station to station along the
press and including at least one longitudinally movable
feed bar and at least one gripper mechanism carried by
said at least cne feed bar for longitudinally moving grip-
per finger mechanisms having gripper fingers to grip and
release the workpieces for transferring the workpieces
as said at least one feed bar is longitudinally moved, the
improvement wherein each said gripper mechanism in-
cludes a housing secured to the feed bar, first and second
actuator rods slidably carried by the housing for length-
wise movement transversely of the feed bar and extending
from said housing, said first actuator rod carrying the
gripper finger mechanism for moving the same between
advanced and retracted positions, said second actuator
rod operating the grippsr fingers of the gripper finger
mechanism for closing and opening the gripper fingers
as the second actuator rod is moved with respect to the
first actuator rod, said gripper fingers normally being
open, driving means for driving said first and second ac-
tuator rods from the retracted position to the advanced
position for advancing the gripper finger mechanism from
the retracted position to the advanced position with its
gripper fingers open and for driving said second actuator
rod to a projected position beyond said advanced posi-
tion for closing the gripper fingers, and stop means for
preventing advance of said first actuator rod beyond said
advanced position, said driving means also retracting said
second actuator rod from the projected position to the ad-
vanced position for opening the gripper fingers and re-
tracting said first and second actuator rods from the ad-
vanced position to the retracted position for retracting the
gripper finger mechanism.

2. The combination of claim 1 wherein said driving
means includes a driven gear in said housing and rotatable
in opposite directions, and means associated with said
actuator rods and including rack means engageable with
said driven gear.

3. The combination of claim 1 wherein said driving
means includes a driven gear in said housing and rotatable
in opposite directions, a rack on said first actuator rod
which is engageable with said driven gear only when said
first actuator rod is between said retracted and advanced
positions, and a rack on said second actuator rod which
is longer than said rack on said first actuator rod and
which is engageable with said driven gear when said
second actuator rod is between said retracted and said
projected position,

4. The combination of claim 3 wherein said stop means
includes a cam slot in said first actuator rod, and a cam
associated with said driven gear and engageable with
said cam slot when said first actuator rod is advanced to
said advanced position for locking the same in said ad-
vanced position.

5. The combination of claim 1 wherein said driving
means includes at least one longitudinally reciprocatable
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rod extending lengthwise of said at least one feed bar
into the housing.

6. The combination of claim 2 wherein said driving
means includes a driving gear in the housing associated
with the driven gear for driving the same, at least one
longitudinally reciprocatable rod extending lengthwise
of said at least one feed bar into the housing and a rack
on said at least one longitudinally reciprocatable rod en-
gageable with said driving gear for driving the same.

7. The combination of claim 3 wherein said driving
means includes a driving gear in the housing associated
with the driven gear for driving the same, at least one
longitudinally reciprocatable rod extending lengthwise of
said at least one feed bar into the housing and a rack on
said at least one longitudinally reciprocatable rod en-
gageable with said driving gear for driving the same.

8. The combination of claim 1 including means for
longitudinally moving said at least one feed bar in one
direction when said at least one gripper finger mechan-
ism is transversely advanced to its advanced position and
its gripping fingers closed and for longitudinally moving
said at least one feed bar in the opposite direction when
said at least one gripper finger mechanism is transversely
retracted to its retracted position with its gripping fingers
opened.

9. The combination of claim 5 including means for
longitudinally moving said at least one feed bar in one
direction when said at least one gripper finger mecha-
nism is transversely advanced to its advanced position and
its gripping fingers closed and for longitudinally moving
said at least one feed bar in the opposite direction when
said at least one gripper finger mechanism is transversely
retracted to its retracted position with its gripping fingers
opened, said means for longitudinally moving said at least
one feed bar being operative only when said driving means
is stationary and said driving means being operative only
when said means for longitudinally moving said at least
one feed bar is stationary.

10. The combination of claim 8 inciuding means for
raising said at least one feed bar before said at least one
feed bar is moved in said one direction and for lowering
said at least one feed bar before said at least one feed bar
ismoved in said opposite direction.

11. The combination of claim 9 including means for
raising said at least one feed bar before said at least one
feed bar is moved in said one direction and for lowering
said at least one feed bar before said at least one feed bar
is moved in said opposite direction.

12. The combination of claim 2 including means for
longitudinally moving said at least one feed bar in one di-
rection when said at least one gripper finger mechanism
is transversely advanced to its advanced position and its
gripping fingers closed and for longitudinally moving said
at least one feed bar in the opposite direction when said
at least one gripper finger mechanism is transversely re-
tracted to its retracted position with its gripping fingers
opened.

13. The combination of claim 6 including means for
longitudinally moving said at least one feed bar in one di-
rection when said at least one gripper finger mechanism
is transversely advanced to its advanced position and its
gripping fingers closed and for longitudinally moving said
at least one feed bar in the opposite direction when said
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at least one gripper finger mechanism is transversely re-
tracted to its retracted position with its gripping fingers
opened, said means for longitudinally moving said at least
one feed bar being operative only when said driving
means is stationary and said driving means being opera-
tive only when said means for longitudinally moving said
at least one feed bar is stationary.

14. The combination of claim 12 including means for
raising said at least one feed bar before said at least one
feed bar is moved in said one direction and for lowering
said at least one feed bar before said at least one feed bar
is moved in said opposite direction.

15. The combination of claim 13 including means for
raising said at least one feed bar before said at least one
feed bar is moved in said one direction and for lowering
said at least one feed bar before said at least one feed bar
is moved in said opposite direction.

16. The combination of claim 3 including means for
longitudinally moving said at least one feed bar in one di-
rection when said at least one gripper finger mechanism
is transversely advanced to its advanced position and its
gripping fingers closed and for longitudinally moving said
at least one feed bar in the opposite direction when said at
least one gripper finger mechanism is transversely re-
tracted to its retracted position with its gripping fingers
opened.

17. The combination of claim 7 including means for
longitudinally moving said at least one feed bar in one di-
rection when said at least one gripper finger mechanism
Is transversely advanced to its advanced position and its
gripping fingers closed and for longitudinally moving said
at least one feed bar in the opposite direction when said
at least one gripper finger mechanism is transversely re-
tracted to its retracted position with its gripping fingers
opened, said means for longitudinally moving said at least
one feed bar being operative only when said driving means
is stationary and said driving means being operative only
when said means for longitudinally moving said at least
one feed bar is stationary.

18. The combination of claim 16 including means for
raising said at least one feed bar before said at least one
feed bar is moved in said one direction and for lowering
said at least one feed bar before said at least one feed bar
is moved in said opposite direction,

19. The combination of claim 17 including means for
raising said at least one feed bar before said at least one
feed bar is moved in said one direction and for lowering’
said at Jeast one feed bar before said at least one feed bar
is moved in said opposite direction.
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