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UNITED STATES PATENT OFFICE

( 2,689,361 , ‘
TRANSFER MECHANISM

Joseph M. Schaeffer and Herbert L. Hoyt, Water-
bury, Conn., assignors to The Waterbury Farrel
Foundry and Machine Company, Waterbury,
Conn., a corporation of Connecticut

Application April 18, 1950, Serial No. 156,674
(C1, 10—166)

13 Claims.
1

This invention relates to transfer mechanism
and more particularly to means for transferring
a workpiece from one station to another in con-
nection with machinery having several operating
stations where the workpiece is operated upon by
dies and punches or the like at each station in a
progressive manner.. The invention is particu-
larly applicable fo machines of this character for
forming nuts; but it will be understood that the
invention is not to be limited to such devices but
may be employed in machines for forming other
articles. Likewise, the invention may be employed
in’ a mulli-station machine where there are a
number of tools operating sucecessively upon. a
workpiece or in a two-station machine where the
workpiece is merely conveyed from the first sta-
tion to the second.

In machines of this character it is necessary to
have transfer mechanism which will convey the
work from one station to the next and accurately
center the work over the die at the station to
which it is transferred so that the blank will be
correctly located ‘axially of the opening in ‘the
die in orderto prevent breakage or undue wear
upon the tools. "It 'is also desirable to so control
the transfer mechanism that the constant push-
ing out of the ‘workpiece from the die into the
gripping fingers of the transfer mechanism will
not cause undue wear on the parts so that play
will develop, and thus result in incorrect align-
ment or registration of the blank with the open-
ing in the die. .

In addition, in connection with some classes of
work it is desirable that the workpiece be rotated
or turned end for end-through an‘angle of 18¢°
between one ststion and the next, and onefeature
of the present invention is the provision of trans-
fer  mechanism- which will' turn-the workpiece
end for end during its travel from one station to

another, and at the same time correctly align it

with the die opening at the station at which the
work is received.’ : y

In a multi-station machine it may be desirable
to transfer the work between eertain stations
without rotation thereof, but to retate or turn
the work end for end between other stations. It
is contemplated by the present invention to pro-
vide mechanism by which either type of transfer
mechanism may be provided. selectively at any or
all of the several stations.” That is to say, by a
relatively simple substitution of parts, the trans-
fer mechanism may be adapted to:rotate the
workpiece between any two adjacent stations
where rotation is desired, but to effect a transfer
of-the workpiece without rotation between other
stations of the machine.
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One object of the present invention is to pro-
vide a blank transfer mechanism for heading,
upsetting or like machines to transfer a blank
from one station to a succeeding staticn, which
mechanism will be efficient in operation and dur-

* able in use. '
A further object of the invention is to provide
"8 blank transfer mechanism for machines in
which 8 workpiece is operated upon by tools a
successive stations, the mechanism being ar-
ranged to transfer the work from one station to
the next and accurately align the work axially of
the die opening at the station to which it is trans-
ferred.

Another objeet of the invention is to provide
a -blank transfer mechanism for machines in
which a workpiece is operated upon by tools at
successive stations, the mechanism being ar-
ranged to transfer the work from one station to
the next and during such transfer rotate the
workpiece through an angle of 180° so as to turn
it end for end with relation to the operating tools.

A still further object of the invention is to pro-
vide a blank transfer mechanism for machines
in which a workpiece is operated upon by tools
at successive ‘stations,” the mechanism being ar-
ranged to transfer the work from one station to
the next and to turn the workpiece end for end
during its transfer between any two stations whers
such turning movement is desired, but to effect
a plain transfer of the work without: turning he-
tween any two selected stations. e

To these and other ends the invention consists
in the novel features and combinations of parts
tobe hereinafter described and claimed:

In the accompanying drawings: ‘

Fig. 1is an elevational view, partially in section,
of . transfer mechanism embodying our inven-
tlon. with' adjacent parts of the-machine with
which the mechanism may be employed;

Fig. 2.1s a top plan view:of the parts shown in
Pig. 1; -

Fig. 3 is a fragmentary view. showing the msch-
anism for actuating the cut-off bar which in turn
actuates the transfer mechanism;

Fig: 4 is an enlarged view of the gear and pin-
ions for oscillating the carrier-or frame upon
which the transfer fingers are mounted;

Fig. 5 is & sectional view on line 5—#& of Fig. 4;

Fig. 6 is an enlarged front elevational view of
the transfer mechanism, some parts being shown
in section;

Figs. 7 to 11, inclusive, are diagrammati¢ eleva-
tional views showing progressive steps of opera-

tion of the transfer and turning mechanism; and

Figs, T4 to 114, inclusive, are top-plan views of
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3
the mechanism shown in Figs. 7 to 11, respec-
tively.

To illustrate a preferred embodiment of our
invention, we have shown in Fig. 1 of the draw-
ings a heading, upsetting or like machine com-~
prising a frame 10 carrying a die block i in
which are a plurality of dies (five in number as
shown) 12, 13, 14, 15 and 16, each of these dies
comprising a station at which work is performed
on a blank, and it will be understoed that al-
though not shown in the drawing, according to
usual practice, a gate will be provided having
punches to cooperate with the dies 12, (3, {4, 18
and {6 to perform the various operations.

A reciprocable cut-off bar 17 is slidably mount-
ed in the frame (8, this cut-off bar carrying &
knife {8 having a cub-off opening {9 therein
which registers with an opening (not shown) in
. the die block through which wire or equivalent
stock is fed so that a length of stock may be cut
off and carried by the cutter to the die 12 of the
first station. As will be hereinafter explained,
transfer mechanism is provided to transfer the
workpiece or blank from each of the first four
stations to the next succeeding station and it is
with this transfer mechanism that the present
invention is concerned.

Mounted upon the die block i, as shown more
especially in Figs. 4 and 5, is a gear housing 28,
provided with a removable cover 2{ and having
rotatably mounted therein a gear hub 22.

To this gear hub is secured a split gear con-
sisting of the two halves 23 and 24, the gear halves
being secured to the hub by bolts 25 and dowels
26. Also rotatably mounted in the gear housing
20 are crank shafts 28 and 29 having secured
thereto pinions 39 and 21, the teeth of the former
of these pinions being engaged with the segment
23, while those of the pinion 3{ are engaged with
the segment 24.

These shafts extend forwardly from the gear
housing and upon their forwardly projecting ends
are provided with cranks 32 having crank pins 33
formed integrally therewith (Figs. 5 and 6). The
crank pins 32 extend through, and are secured
rotatably to, a transfer carrier frame comprising
spaced bars or plates 35 and 38, these plates being
riveted together as at 37 through spacer blocks
38 so that they are held in rigid spaced relation
with each other. The crank pins 33 pass through
spacing sleeves 28 within which are suitable bear-
ings 48, the sleeves being locked in the frame
by the nuts 4. From this construction it will
bhe apparent that upon oscillation of the crank
shafts the carrying frame for the transfer fingers
will also be oscillated, as will be referred to here-
inafter.

As shown more especially in Fig. 6 of the draw-
ings, stop pins 44 are secured in the die block at
each side of the crank shafts 28 and 29 and in
each of the cranks are adjustable positioning
serews 435, one projecting from the crank in one
direction and the other projecting from the crank
in the other direction. These stop screws are
adapted to contact one or the other of the pins
84 at the two limits of the stroke of the crank
s0 that the end positions of the transfer fingers
will be such as to correctly align with the die
openings.

The gear hub 22 is provided with trunnions 47
and to one of the trunnions is secured a rock
arm 48 to which is attached a connection consist-
ing of a rod 49 and turnbuckle 50. To the rod
49 is adjustably connected a lever 51 pivoted at 52
to a standard 53 supported by the frame, this
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lever being connected to the member 48 between
compensating springs 58 and 55 which permit
overthrow of the lever 5 in either direction.

To the other end of the lever Bi is pivoted
one end of a link 87, the other end of which is
pivoted to a stroke arm or lever 58, the latter in
turn being pivoted at 58 to the frame (8.

A head 80 is provided on the cut-off bar {7 and
a bronze block §f mounted upon a stud 62 driven
into the head 68 of the cub-off bar slides in an
opening 83 in the lever 58, With this construc-
tion it will be seen that the reciprocation of the
cut-off bar alo effects reciprocation of the lever
58, the sliding of the block &1 in the opening 83
allowing for pivotal motion of the lever 88 while
the cut-off bar moves in a straight line. This
reciprocation of the lever 58§ effects oscillation of
the arm 88 and through the gear segments 23
and 24 and pinions 38 and 21 oscillates the crank
shafts 28 and 29 and, thus, oscillates the frame
which carries the transfer fingers.

The cut-off bar may be reciprocated from the
main shaft of the machine in any of the usual
ways. As illustrated, this bar is actuated by a rod
g4 reciprocated by the usual cams (not shown),
the rod ¢4 being connected by the ball joint §5
to g bell crank €8 pivoted at 87 to the frame, the
bell crank being connected hy a2 linkage 68 to
the head 69 of the cut-off bar. The transfer car-
rier frame, comprising the spaced plates 35 and
36, serves as the carrier for the fransfer fingers
and associated mechanism, as will now be de-

- scribed.

35

40

60

65

70

75

Two types of finger holders may be employed
with this carrier, one of which transfers the blank
from one station to the next without rotation
thereof, while the other turns the blank end for
end. One finger mechanism comprises a finger
block 88 mounted between the spaced plates and
held in place by a screw 18, the block being mor-
tised into the rear plate 3§ so that it will be held
rigidly in place. To this block are piveted at Tt
a pair of finger holders 712, the fingers 73 being
secured to the finger holders by the screws 714.
An extension 75 in each of the. finger holders
bears against a plunger and spring assembly 78
s0 as to urge the fingers toward each other or
into gripping relation with the work. The hori-
zontal adjustment of the fingers with respect to
the center of the die is effected by adjustment
screws 18 and 79 threaded into the finger holders
72 and engaging at their iuner ends a fixed pin
or block 80.

The type of finger holder just described is
shown at the first and the fourth stations on Figs.
1 and 6 of the drawing, while the finger mecha~
nisms shown at the second and third stations are
desighed to turn the blank end for end while
transferring it from one station to the next. As
illustrated in Pig. 6 of the drawings, a finger
block 8i is secured in the carrying frame con-
sisting of the plates 35 and 38, this biocck being
held in place by a screw 78 as before. In this
block a vertical spindle 82 is rotatably mounted,
the spindle projecting from the plate at its lower
end and carrying thereon a finger holder 88, hav-
ing fingers 84 thereon, spring pressed toward each
other by the spring 85 in a usual manner. The
vertical positions of the blocks 81 may be adjusted
with respect to the carrier frame by means of
screws 86.

At the upper end of each of the spindles 82 is
secured a pinion 81, and a plate 88 secured to the
housing cover 21 carries a plurality of spaced
racks 89, Below the racks a plurality of spaced
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bearing plates 90 are provided upon the plate 88,
these bearing plates being ‘adapted to cooperate
with square: blocks 91, one of which: is formed
integrally with each pinion. 87. As shown niore
especially in Fig. 5, the plates 99 project out-
wardly from the face of the back plate 88 so that
& -space remains between adjacent ones of: the
bearing or wear plates 89.  As will be described
hereinafter, upon oscillation of the cranks 32 the
pinions 87 and the blocks §1.formed integrally
therewith will be raised and moved toward the
right, as shown in Fig. 6. ' The square blocks will
ride upwardly upon the wear plates 90 and the
pinions will be caused to. ehgage the racks 86
and will thereby be caused to rotate, as will be
explained in- greater detail hereinafter.

As shown more especially in Fig. 5 of the draw-
ings, a plate or'lug 92 is secured to and depends
from each of the spacing sleeves 38, this lug ex-
tending into a slot: 92 in she die block, which en-
gagement assists in keeping the fingers in align-
ment with the die-openings by preventing move-
ment of the finger holders away from the face
of the die block when a workpiece is.ejected from
a die into the transfer fingers. The engagement
of these lugs 92 in the groove of the die block
holds the carrier frame of the transfer fingers
rigidly in place against movement outwardly from
the die face.

It will be noted that the forward ends of the
crank shafts 28 and 29 are each mounted in bear-
ings 94 in a block or casing 95 mounted in the
gear casing 20 and that the pinions 30 and 3{
are slightly smaller than the members 95 so that
the crank shafts with the bearing assembly there-
on, including the casings 85, may be inserted inio
the gear casing from the front side thereof. This
is of importance in correctly. aligning the cranks

-32. In assembling the parts, the gear halves or
segments 23 and 24 are loosely bolted to the hub
22 by the bolts 25 and these members are assem-
bled in the casing 20 when the cap 21 is removed.
Thereafter, the crank shafts 28 and 28, with the

bearings and the mempers. 95 assembled thereon,.
are inserted into the casing 28, the pinions being ’
keyed to the cranks. ‘The opening ‘between the

gear segments should: he in a vertical position

when the cranks:are pushed into the casing 28

and each crank assembly can be turned & triffe

until-a -mesh is made between the teeth of the

- pinions ~and those of the respective gear seg-
ments. . VWhen ‘the opening between the gears,
and also the.cranks 32, are in approximate ver-
tical positions-adjustment may be easily made
by tapping one. or both of the gear-halves abous
until both cranks are in perfect alignment. The
serews 29 are then tightened and the gear seg-~
ments: are  rigidly secured to the hub by the
dowels 26.

The finger blocks 68 may be properly adjusted
by the adjusting screws 86 as to their vertical po-
sitions, while the. finger blocks 81 are limited to

. their vertical position by the adjusting screws
86 as has already been described. An adjusting
stud 9T permits adjustment of the throw of the
lever 51 so as to adjust the stroke of the cranks
32 from one station to another, the setting of the
cranks being also adjusted by the turnbuckle 50
which, as is usual, is provided with right and
left-hand threads. :

The operation of the transfer mechanism may
be readily understood from the illustrations in
Pigs. 7 to 11 and 74 to 114; inclusive. The path
of the blank in its pessage from one station to
the next is shown by the dotted lines 108 and it
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will be apparent that this is a substantially semi-
circular path in a vertieal plane, or g plane par-
allel to the face of the dies, as the cranks 32 move
through an arc of substantially. 180°, This same
path is deseribed both by the fingers 12 and the
fingers 84 although the operation is shown only
with the latter fingers as these are the ones which
effect the turning movement of the bilanks.

As shown in Figs. T to 11, when the cranks 32
hegin ‘their rotation in-a clockwise direction, from
the: position: shown in Fig. 6, the carrier of the
transfer mechanism: consisting of the spaced
plates 38§ and 35 and attached parts is moved up-
wardly and to the right. The square block 84
rides upwardly along the front surface of the
bearing plate 80 and also moves horizontally to
the right over this surface until the parts reach
the position shown in. Fig. 7 wherein the pinion
87 first makes engagement with the teeth of the
adjacent rack 83. It will be ssen that the mo-
tion ¢f the carrier is principally. a. lateral one or
horizontal one as the erank continues to rotate
from this point, sc that upon coutinued rotation
of the crank the parts move from the position
shown in Fig. 7 to that shown in Fig, 8. T will
be seen that the spindle or shaft §2 has been
rotated through an angle of approximately 45°
as the parts are shown in the latter figure, and
as shown in Fig. 84 the corner of the square block
81 has been permitted to move into the space
between adjacent wear plates 98. Upon con-
tinued rotation of the cranks 32 the parts move
respectively to the positions shown in Figs. .9
and 10. In the former of these figures the spin-
dle 82 and hence the blank has been rotated
through an angie of substantially 96°; this being
the mid-stroke of the eranks, while in Fig. 10 the
spindle §2 has been rotated through an angle
of substantially 135°, and as shown in Fig. 104,
the block 81 is about to contact with the next
adjacent wear plate 90.

As shown in Figs. 11 and 114 the pinion 87
has just been disengaged from the rack 89 and
the spindle 82 and the workpiece has been ro-
tated through an angle of 180°.° The block 9}
is now in engagement with the surface of the
next adjacent wear piate 86 and continued move-
ment-of the cranks 32 from this point moves the
carrier ~of the transfer mechanism principally
downwardly until the blank carried by. the trans-
fer fingers 84 is in alignment with' the opening
in the die {4 which completes the operation of
transferring a blank from the die 1% to the die
{6.and during such transfer, turning the blank
end for end or rotating it through an ansle of
180°.. The blank is then moved oub cf the trans~
fer fingers into the die by the usual tools Wwhich
vperate upon the blank and the motion of the
cranks is reversed to move the transfer mecha-
nism hack to its original position. . It will be ap-
parent, therefore, that the transfer fingers 84
not only move the work in a curved path parallel
to the plane of the face of the die in .transfer-
ring the work from one station to the next, but
also rotate the work about an axis parallel to
the face of the die during the transfer move-
ment. )

It will also be obvious that the construction
of the frame or carrier for the transfer fingers
is such that it may be readily adjusted to cor-
rectly align the work with the die openings and
will be held in place and prevented from exces-
sive wear during the movement of the work-
pleces or blanks into and out of the transfer
fingers -during the operation of the machine.
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Tt will also be understood that the finger mech-
anism shown at stations 2 ang 3 of Fig. 6, which
turn the blank end for end, may be used at any
of the stations in the machine where rotation of
the blank is desired, and also the finger mecha-
nism shown at stations | and 4 may be substi-
tuted for that shown at stations 2 and 3 where
it is not desired to turn the blank end for end.
Hence, by merely placing the proper finger mech-
anism in the carrier frame at any station in the
frame, the blank may or may not be rotated as
is desired. The racks 83 may be furnished for
each of the stations in the machine but, as wiil
be apparent, these racks are sufficiently distant
from the axis of the crank shaft 32 that they will
not interfere with the use of the finger mecha-
nism shown at stations 1 and 4.

While we have shown and described a preferred
embodiment of our invention, it will be under-
stood that it is not to be limited to all of the
details shown, but is capable of modification and
variation within the spirit of the invention and
within the scope of the claims.

What we claim is:

1. A metal-working machine having a plurality
of dies and means for transferring a workpiece
from one die to an adjacent die, said means com-
prising a carrier provided with spaced frame
members, finger supports mounted between said
members, blank gripping fingers supported by
said supports, means for effecting movement of
the carrier, said means comprising a pair of crank
shafts on which the carrier is mounted, a pinion
on each of said shafts, a drive shaft having a gear
hub thereon, a split gear carried by said hub
providing distinct portions separately secured to
the hub, each of said portions meshing with one
of said pinions, and means for oscillating said
drive shaft.

2. A metal~-working machine having a plurality
of dies and means for transferring a workpiece
from one die to an adjacent die, said means com-
prising a carrier provided with spaced frame
members, finger supports mounted between said
members, blank gripping fingers supported by
said supports, means for effecting movement of
{he carrier, said means comprising a pair of crank
shafts on which the carrier is mounted, a pinion
on each of said shafts, a drive shaft having a gear
nhub thereon, gear segments carried by said hub
sach of which meshes with one of said pinions,
means for adjustably securing said segments. to
the hub, and means for locking said segments to
the hub in an adjusted position, and means for
oscillating said drive shaft.

3. A metal-working machine having a plurality

of dies and means for transferring a workpiece-

from one die to an adjacent die, said means com-
prising a carrier provided with spaced frame
members, finger supports mounted hetween said
members, blank gripping fingers supported by
said supports, means for effecting movement of
the carrier, said means comprising a pair of
crank shafts on which the carrier is mounted, a

pinion on each of said shafts, a drive shaft hav-

ing a gear hub thereon, gear segments carried
- by said hub each of which meshes with one of
said pinions, means for adjustably securing said
segments to the hub, and means for locking said
scgments to the hub in an adjusfed position,
means for osciilating said drive shaft, and means
for adjusting the angle of oscillation of said
drive shaft.
4. In & metal-working machine having a plu-
rality of dies, means for transferring a workpiece
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from one die to an adjacent die, said means com-
prising a carrier, a spindle rotatably mounted in
the carrier but restrained from axial movement
with respect thereto, gripping fingers carried by .
said spindle substantially in line with the axis
of the spindle, means for oscillating sald carrier
to move said fingers in an arcuate path parallel
to the face of the dies to move the blank clear
of the dies and from one die to the nextf, and
means for rotating said spindle about an axis in
said plane during such movement to present the
blank to the next die in reversed position.

5. Tn a metal-working machine having a plu-
rality of dies, means for transferring a workpiece
from one die to an adjacent die, said means com-
prising a carrier, a spindle rotatably mounted in
the carrier but restrained from axial movement
with respect thereto, gripping fingers carried by
said spindle substantially in line with the axis of
the spindle, means for oscillating said carrier to
move said fingers in an arcuate path parallel to
the face of the dies to move the blank clear of the
dies and from one die to the next, and means for
rotating said spindle about an axis in said plane
during the oscillating movement to present a dif-
ferent predetermined portion of the blank to the
die.

6. In a metal-working machine having a
plurality of dies, means for transferring the
workpiece from one die to an adjacent die, said
means comprising a carrier, a spindle rotatably
mounted in the carrier, gripping fingers ecar-
ried by said spindle substantially in line with the
axis of the spindle, means for oscillating said car-
rier to move said fingers in an arcuate path par-
allel to that of the face of the dies to move the
blank clear of the dies and from one die to the
next, and means for rotating said spindle about
its axis during a part only of said oscillating
movement to reverse the blank during such move-
ment.

7. In a metal-working machine having a plu-
rality of dies, means for transferring a workpiece

“from one die tfo an adjacent die, said means com-~

prising a carrier, a spindle rotatably mounted in
the carrier, gripping fingers carried by said spin-
dle substantially in line with the axis of the
spindle, means for oscillating said carrier in an
arcuate path in a plane substantially parallel to
that of the face of the dies to move said fingers
from one die to the other, and means for rotat-
ing said spindle about its axis through an angle
of substantially 180 degrees during a part only
of said movement,

8. In a metal-working machine having a plu-
rality of dies, means for transferring a work-
piece from one die to an adjacent die, said ‘means
comprising a carrier, a spindle rotatably mount-
ed in the carrier, work-gripping fingers carried
by said spindle substantially in line with the axis
of the spindle, means for oscillating said carrier
in an arcuate path in a plane substentially paral-
el to that of the face of the dies to carry the
work clear of the dies and move it from one die
to the next, means for restraining said spindle
against rotation during the first and last por-
tions of the movement of the carrier and means
for effecting rotation of the spindle akout an axis
in the plane of movement of the carrier during
the intermediate portion of such mevement to
present a different predetermined portion of the
blank to the die.

9. In a metal-working machine having a plu-
rality of dies, means for transferring a work-
piece from one die to an adjacent die, said means
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comprising a carrier, a spindle rotatably mounted
in the carrier, gripping fingers carried by said
spindle substantially in line with the axis of the
spindle, means for oscillating said carrier in an
arcuate path in a plane substantially parallel
to-that of the face of the dies to move said fingers
from one die to the other, and means for rotat-
ing said spindle about its axis during a part only
of said movement comprising a pinion on said
spindle and a rack mounted in a position nor-
mally out of engagement with said pinion, said
pinion being moved into engagement with the
rack during movement of the carrier. .-

10. In a metal-working machine having a frame
and a plurality of dies carried thereby, means for
transferring a workpiece from one die to an adja-
cent die, said means comprising a carrier, a spin-
dle rotatably mounted in the carrier, gripping
fingers carried by said spindle substantially in
line with the axis of the spindle, means for oscil-
lating said carrier in an arcuate path in a plane
substantially parallel to that of the face of the
dies to move said fingers from one die to the
- other, means for rotating said spindle about its
aXis during a part only of said movement com-
prising a pinion on said spindle and a rack mount-
ed in-a position normally out of engagement with
said pinion, said pinion being moved into engage-
ment with the rack during movement of the car-
rier, and cooperating means on the frame and
spindle for holding said spindle against move-
ment when the. pinion is disengaged from the
rack,

11. A metal-working machine having a plu-
rality of dies, said machine comprising means for
transferring a workpiece from one die to an ad-
jacent die, said means comprising a carrier, fin-
ger supports on said carrier and gripping fingers
carried by said supports, means for oscillating
said carrier in a plane parallel to the plane of
the face of the dies to transfer the blank from
one die to the other and to move the fingers and
work to a position clear of the dies, and means
for rotating said fingers about an axis passing
through the blank to turn the blank end for end
during such transfer, said rotation being effected
during the intermediate part of sald oscillating
movement.

10

15

20

25

30

35

40

45

10

12. A metal-working machine having a frame
and a plurality of dies, said machine comprising
means for transferring a workpiece from one die
to an adjacent die, said means comprising a car-
rier, finger supports on said carrier and gripping
fingers carried by said supports, means for oscil-
lating said carrier in a plane parallel to the plane
of the face of the dies to transfer the biank from
one die to the other, and cooperating, engaging
means on said frame and finger supports for ro--
tating the latter about an axis passing through
the blank and parallel to the plane of movement
of the carrier, said means being out, of engage-
ment during a part of said oscillating movement,

13. A metal-working machine having a frame
and a plurality of dies; said machine comprising
means for transferring a workpiece from-one die
to an adjacent die, said means comprising a car-
rier, finger supports on said carrier and gripping
fingers carried by said supports, means for oscil-
lating said carrier in a plane parallel to the plane
of the face .of the dies to transfer the blank from
one die to the other and to carry the work clear
of the dies, cooperating means on said frame and
finger supports to rotate the latter about an axis
passing through the blank and parallel to the
plane of movement of the carrier to turn the
blank end for end during such transfer, and said
cooperating means being adapted to be inter-
engaged to effect such rotation only during an
intermediate part of the transfer movement,
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