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' Uri D. Foster, Hartford Conn assignor to The
" Arrow-Hart & Hegeman Electrlc Co., Hart-
ford, Conn., a cotporation of Connectlcut

Application June 23, 1943, Serial No. 4,9»1,,998, -
(CL 164—48) ° -

35 Claims.

" In' modern manufacturing of metal articles
from sheet metal, by stampmg blanks therefrom,
it frequently becomes necessary to trim hollow
blanks to size or shape or to remove additional
metal therefrom, These secondary operatlons are
performed after the blank has been stamped gen-~
erally into shape in or1g1na1 or prunary stamping
operations.

My invention relates. to presses for carrymg out :

the secondary trlmmlng, shapmg or formmg op-
erations and the like, and. to the arrangement of
dies and associated parts. in such presses, where
metal must be trimmed or:shaped on opposite: or
adjacent, ‘or: on- opposite and adjacent sides, walls
or surfaces of blanks, particularly ‘vhollowed
blanks: or stampings.

"It is an object of my mventmn to provide -an
improved press. mechanism for moving .dies to
trim or sha’pe blanks, particularly hollow blanks;
of metal, plastic .or other materials where the
shaping, trimming or forming must be done. on
adjacent or oppOSIte or adjacent and opp051te
sides, walls, or surfaces of the blank.

Another object is to provide an improved ar-
rangement of dies, parts and mechanism to move

same in a press where the foregoing trimming;’

shapmg or forming operations -are to be per-
formed )
. Another object is to prov1de an arrangement
.mounting and mechanism for moving die parts
in multiple directions, such as back and forth.and
transversely, so as to shear, cut, trim or form a
hollow or cupped blank’in multlple directions in
ane machine and in one placement of the blank
so.that in many cases when the blank is removed
it.-will be completely formed and trimmed.
Among the many other objects.of my invention
-are the creation, arrangement and improvement
in the form, combination and operation .of parts
in a.die press for carrying out the foregomg shap-

- ing, forming and trimming opera.tmns B
Other objects. will become:- appareént. as, the, in-

vention is described in - connection with the -ag~
companying drawings.
In the drawings—

Pig. 1 is a perspective: v1ew of a press embody- .

ing the invention;
-Fig, 2 is a perspectrve view of a blank to be
trimmed: by the press of Fig. 1;
Fig. 3 is a. perspective. view: of: the blank aﬁ:er
vtnmmmg, of Fig. 2 and -also showmg the scrap
- or. trimmed partion;
Frg 4 is a perspectlve vrew looklng down ‘on
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'the die: from the front of the press shown in

Fig. 1;
-Pig.. 5 isan exploded view of; the lower d1e and

. the mounting of the whole assembly of elements
which carries the lower:die;

Fig. 6'is-a plan: view .of the parts shOWn in Flg
5 when they are assembled;

Fig. 7 is a transverse sect1onal view- taken along
lines T—T-of Fig. 4; ’

--Pig.'8is a perspectlve v1ew of one- of the lower
die ‘inserts;

Fig. 9 is a bottom plan view: of the upper. dxe
and its mounting bracket;

" Fig. 10is a vertical sectional view, taken trans-
versely through the upper-die and its mountmg
bracket, along line 10—10 of Fig. 9; )

‘PFig: . 11 is 2 horizontal - sectmnal view: taken
along line ff—<11 of Fig, 10; - <

Pig. 12 is a perspective v1ew showmg the bot-
tom portion of the upper die and its foot, the foot

Fig. 13 is a perspective view of one of the’ key

_inserts’ for the upper die;

Fig; 14 is a perspective v1ew of the key 1nsert
of Fig. 13 inverted;

Fig. 15 is a fragmentary sect10nal view S1m1lar
to Fig. 7 but. with the upper die'in' depressed posi-
tion ready for the trimming operations;

Flg 16 is a horizontal section view through the
upper die_and blank on a 11ne srmﬂar to (1—1i
of Fig, 10 when the upper die is depressed into
the cutting position of Fig, 15;.

. Pigs. 17, 18, 19 and 20 are views 51mllar to F1g
16 but showing the dies in their four cutting or
trimming positions; -

Fig. 21 is a fragmentary: perspectrve view show-
ing the blank to.-be trimmed when -positioned
within the lower die, and with, the foot of the
upper die within the blank but removed from the

.upper die; and

Fig. 22 is a plan view: of the machme of Flg 1
showing. only the lower die and the press: parts
that are on levels below said lowerdie. -,

-In the following’ description like reference nui-
merals refer tolike parts in the severalk ﬁgures

: General description

Presses to which. this- invention relates for
trimming:. or otherwise working upon formed
blanks, have a. conventional framework 30 with
vertical guide surfaces to guide the vertical rising
and falling of a. sllde 32 which carries the upper
die elements 40. - - -

The slide 32 is: operated in the machme 111us—
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trated, by a main shaft 34 turned by a single
revolution clutch 36, Since the single revolution
cluteh is a well-known mechanism, it need not be
described in detail. In operation, when the
cluteh is engaged (as by the machine operator
putting her left and right hands on knobs, such
as r, on the ends-of levers r* and L) the shaft
turns one revolution and the clutch then auto-
matically disengages itself, whereupon the shaff
stops.

According to the present invention, there is on
the main shaft 34 a large cam 38 whose surface
engages an anti-friction roller 39 mounted on
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the cuts are not always in the same sequence on
succeeding blanks, though the crosswise cuts are
always made first and the back and forth cuts
last.

The reciprocation of the slides 70 and 80 is ac-
complished by cam action. Each of the top and
bottom slides is provided with a roller Ti, 12 and
81, 82 at each end. The rollers cooperate with

’ cam plugs |—6 in the form of cylindrical pins

10

the vertical slide 32. The cam 38 is of such shape. .

that when its low surface 38b (Fig. 1) is in en-
gagement with the roller, the slide will be held in
its uppermost position by powerful springs 317
provided for that purpose. When the cam 38 ro-
tates, its high surface 38t comes into engagement
with the roller 39 to move the slide down and

hold it there during the die cutting or trimming

operation. Thereafter it rises again as the low
surface engages- the roller. The up ‘movement
being powerfully carried out by springs 37 is
dampened by an air dash:pot (not shown).

The driving mechanism also includes a.two-

\

20

winged cam 35 on the main shaft 34 which is .

engaged by a roller 50 mounted on the end of a
lever §2 that is pivotally mounted on a bracket
30b on the frame 30 of the machine. The pur-
pose -of this cam and lever arrangement is to
drive a pawl 33 (Fig, 6). -which will revolve a
ratchet 90 in steps to move the lowermost of
two cooperating dies, as will heremafter be more
fully described.

In employing the 1nvent10n to trim a blank B,
such as is shown in Fig. 2,.to produce the casing
body C, shown in Fig, 3, four cuts are made, by
relative movement of the two cooperating dies 40
and 60. The top die 40-is carried by the ver-
tical slide 32 and upon being moved down by the
slide preparatory to the cutting or trimming op-
eration, it remains stationary until the cutting or

30

40

trimming is completed. The bottom die 60 car- -

ries the blank which is to be trimmed and is mov-
able back and forth and also crosswise at right
angles to the back and forth motion.’ For such
purpose the bottom die is mounted in a hori-
zontally movable slide 10 which is mounted for
sliding movement back and forth within a sec-
ond horizontal sl1de 80 whose direction of mo-
tion is crosswise (01 at right angles to the direc-
tion of motion of the first horlzontal or die
carrying slide).

The cuts are made by moving “the bottom die 60 ‘

and the blank first to'the right, then to the left,
then forward, then backward, wh11e the top die
remains stationary.

Referring to Fig. 2. in a typical operation the
movement of the bottom die 60 and the blank to
the right causes the first cut, which trims the
opposite or left Iug and the adjacent edges of
the blank around to.the top and bottom: lugs.
The next movement of ‘the die and blank is to
the left and causes the second cut, which trims
the opposite or right lug and the adjacent edges
around to the top and bottom lugs. The third
movement of the die and blank is forward and
causes the third cut to trim the top (or back)
lug and the adjacent edges.” The fourth move-
ment of the die and blank is- backward and
causes the fourth cut, which trims:the bottom
(or front) lug and the adjacent edges, com-
pleting the trimming of the blank.

S0

v

" movement of the die 60,

60

_ is bolted firmly to the cam-holder.
ratchet 90 and cam holder. 120 are drilled ver-

that are mounted in a rotary assembly that is
rotated step by step by a ratchet member 99 in
response to reciprocations of the pawl 33 whick
is driven from the driving mechanism by the
two-winged driving cam 35 heretofore men-
tioned. ’

Detailed description of the mounting assembly
for the die parts and the movement thereof

The mounting of the whole assembly of ele-
ments which.carries the lower die parts is upon
the bed plate of the machine frame 100 (see Figs.
1 and 7). The foundation or bottom member
110 of such assembly has a rectangular bottom
portion 112 (see Figs. 5 and 7) from the surface
of which a circular flange {14 extends upwardly
forming an oil reservoir, to provide for lubri-
cation of the sliding surfaces. The inner sur-
face of the flange is machined and tapered or
inclined toward the center of the member, and
receives in rotary sliding relation a complemen-
tally-tapered surface of a cam-carrying ring or
holder 120, whose top surface lies flush with
the top surface of the flange 114,

To hold the cam holder or ring 120 in loca-
tion, a ‘circular shoulder 122 is formed on its
inner peripheral surface by recessing the inner
top portion of the holder. Overlying said shoul-
der is the circumferential flange {32 of a re-
taining ring 130 which seats on and is secured
to a circular rib 116 raised from the bottom of
the reservoir member {10.

Seated and secured upon the upper surface of
the rotary cam holder 120 is' a flat ratchet ring
90. made in segmental sections, each of which
Both the

tically at spaced points. around and intersecting
the inner peripheries thereof for the reception of
cylindrical cam plugs |—6 inclusive. These plugs
are notched (as at 6n) in the area opposite
the retaining ring so as to permit the rotation
of the cam holder 120, the ratchet 90 and the
cam plugs together, while the retaining ring 130
remains still and holds the cam holder 120 with-
in the flange 114 of the reservoir member 119.
To permit insertion of the cam plugs the re-
taining ring 130 has its periphery recessed ad-
jacent the cam plug borings, as indicated at 134.

For the purpose of guiding the back and forth
it is mounted on an
upper slide member 70 which is of elongated
hexagonal shape (see Fig. 6) and has wedge-
shaped or sloping side walls 74 (see Fig. 5) dove-
tailing within an undercut channel 83 in a lower
sliding member 80. The ends of the upper slide
are horizontally slotted as at 16 to receive anti-
friction rollers 12 that rotate on vertical axles
transverse of the end slots. The lower slide
member 80 is of elongated hexagonal shape and
has its ends horizontally slotted for anti-frie-

‘tion rollers, in like manner to the upper slide

70." The lower slide is guided for crosswise slid-
ing by a broad dovetail rib 84 that fits within
a dovetail slot. 142 in a slide holding member

For reasons as will hereinafter become clear, 75 140 that seats on the bottom 15 of the reservoir
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member- -1 £0: within the area encompassed by
the: circular rib: Lt6. 'The position of the: slide
holding -member- - (40 may be: determined by
dowel pins. BT placed in: the floor of the reser-
voir member K0 and received: in: holes in’the
bottom: of the slide holder  140.
“. As the cam-holder 120 rotates (see: Fig. 6),
the cam plugs I—6 will strike the anti-friction
rollers: 8§, 82, and: Tk, T2 Fhe cam.plugs: |—8§
are of such: number- and; position that after one
plug acts to-move one- slide in one direction, the
next ‘cam: to act will act. on the roller at the
opposite-end of the same §lide to move it in the
opposite direction. The third cam to act may
engage one: roller of the other slide to move it
to one side; and the fourth cam to act will en-
gage the roller at the -opposite end of the said
other slide to move it to the other side. No two
cam plugs can be spaced apart the exact dis-
tance of any slide roller from any other slide
‘roller, smce only ohe cam should act at one
time.

To: permit movement of the slides as the cam
action: takes place, it ig'necessary to recess the
inner- periphery of the ratchet diametrically op-

10

3

press. completes operations on six blanks and
starts to repeat- its séquence.

The step-by-step rotation of the. ratchet a0
is accomplished. by the reciprocation of a.pawl
toeth 33 which engages in turn in twelve equally-
spaced notches 93, in the periphery of the ratch-
et. The reciprocation of the pawl tooth is ac-
complished by pivotally mounting it on a. block
53 on the front end of a reciprocated member
54 that is horizontally slidable within a guide 58
affixed to the side of the press frame. The guide

55 has a dovetail slot receiving and guiding the’

15

20

25

posite every cam plug, as at 81 (see Fig. 6), so~

as to- receive- the anti-friction roller_opposite

whichever cam plug is acting-at the moment.

Return of the-slide to central position ‘after each
movement is accomplished by- the anti-friction
reller, which at the moment is in a reeess, en-
gaging the trailing 51de of the recess - as the
ratchet rotates. - k

Thus, any cam plug I will move any slide 80
By engaging: one roller- 81, whereupon the oppo-
site roller- 82 is received in a recess 91 diametri-
bany opposite ‘the then active coupling I. On
contmumg rotation; the trailing side of ratchet
ring recess 91 engages the received roller 82 and
revemely moves the slide 80 until it is again in
central pos1t10n Then the next cam 2 may act
- and the slide will' be. moved in corresponding
manner, in- another dn'ectlon‘ (It will be un-
derstood that the numerals in this paragraph
are solely for illustration and example, the re-
sponse of any slide to the action of any cam
and to the ratchet being the same in every case,
except as to direction of movement of the par-
ticular slide.) |
. With the foregomg arrangement, ang W1th the
cam plugs placed, for example at 0°, 44°, 104°;
164°, 240°, 300°, approximately. if the transverse
or lower slide 88 is first moved to the right by
cam | engaging roller 8, said: slide will next be
moved to the left by cam’2 engaging roller 82;
then the back and forth or upper slide 73 will
move forward by cam 3 engaging roller Ti and
will move rearwardly by cam 4 engaging roller
T2. The ratchet will have moverd through 60° in
causing the foregoing slide movements.
_ During the next 60° ratchet movement, ‘cam
5 will' engage roller 81 to move transverse slide
80 to the right; then cam 6 will engage roller
82 to move said slide to the left; then cam 1
will came into action for the second time, en-
raging roller 72 on the lower slide 10, moving
"1t backward; then cam ? will come into action
for the second time, engaging roller 'H to move
slide 19 forward.

The two foregoing 60° movements will have

moved the slides for- completmg the trlmmmg of
two blanks.

From the foregoing, the overation of the slides
by the cams |—6 during the whole 360% rota-
tionr of the ratchet can be understood, as the

30

central bar portion of the reciprocated mem-
ber 54. Additional guidance at the front of the
reciprocated member ‘is- provided by a hold-in
plate 537 ‘and bracket 53b.. The rear end of
member 54 is provided with a lateral extension
8§ to the side of which a bar 5T is attached.
Between the end of bar 5T and the member 54
one end of a pair of parallel links 5Ta is pivoted,
their other ends being pivotally connected to.a
vertical lever 52 which oscillates and thereby

“serves to reciprocate the member 54.  Oscillation

of the lever 52 is’caused by the winged cam. 35
on the main shaft 34 as it rotates, the cam en-
gaging an anti-friction roller 50 on the upper
end: of the lever 52, which is bifurcated to re-
ceive and facilitate the mounting of the anti-
friction: roller. - The lever 52 is pivotally sup~
ported at its center on the press frame by a

- bracket 58 and pivot pin 59. Constant engage-

35

40

45

&0

ment. of the roller. 50 with the winged cam 35
is maintained by a tension spring 52s pulling -
the lower end .of the lever 52 rearward. The
sudden retraction of the slide 54 By the springs -
57s may be dampened. by an air dash pot D.

By the foregoing arrangement, the winged
cam causes two. oscillations of the lever 52 to
oecur-in every reciprocation of the main shaft
and hence two steps of the rotation of the ratchet.
80 are caused. Because of the location and num-
ber of the push notches 93 for the pawl, in' the
ratchet the two- steps amount to- one-sixth of
the full rotation of the ratchet, during which
sixth two cam plugs will have acted on each of
the four slide rollers Ti, 12;. 8t, 82,

Exact positioning of the loWer die parts and
hence of ‘the mounting::therefor is important.
Since the push’ imparted: by the pawl to rotate
the relatively heavy parts moved by and with

" the ratchet 90 would have a tendeney to cause

&6

60

65

70

78

those parts to be .carried by inertia past their
intended position, I provide a safety stop mecha-
nism comprising a latch I5u pivoted on a station-
ary part of the press, such as the bottom member
110, and moved by a latch operating bar 152 piv-
otally connected at one end to the latch: 150 and
having-at’ its other end a slot 154 and pin 156
conneeted to the side 54 through the block 56
thereon. A spring 158 connected at one end to the
press- frame and at the other end to the: central
part of the latch bar 152 constantly urges the bar
and latch against the periphery of the ratchet
80. The periphery is provided with accurately
placed notches 95, cut reversely to the direc-
tion of ratchet rotation, in which the latch en-
gages to stop the ratehet and associated parts
from moving beyend: the1r 1ntended and exact po-
sitions.

As the slide 54 moves back or recovers after
pushing the ratchet 98 a step, the pin 156 strikes
the rear end of the slot 154 in the latch bar 152
to retract the lateh #20-from the stop notch 9%
in the ratehet. Upon the slide 54 being subse-
quently moved forwardly at the start of the next
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ratchet. step, the latch will fall on the periphery
of the ratchet and the periphery will ride under
the latch until the next stop notch 95 is encoun-
tered.. Since the push notches 93 face oppositely
to the stop notches 95, the operation of the pawl
- 33 is not affected by the stop notches 95, nor is
the operation of the latch 150 affected by the
push notches 93.

" Detailed description of the die parts

The following description is of the die parts for
“trimming a hollow cup-shaped casing with lugs
extending from the edges at the four quarters

10

thereof. An untrimmed blank B is shown in per-

spective in Fig. 2, while Fig. 3 shows the trimmed
blank C and the parts trimmed off, above. Al-
though the description is of a particular part or
blank, it will be understood that the principles
of the invention are applicable more broadly and
are not limited to the precise form of blank illus-
trated and described.

The bottom.die comprises a rectangular block
of metal 66 cut out in its central portion to re-
ceive the blank of Fig. 2 when the blank is placed

diagonally. The block seats on is bolted to the 2o

upper slide 70. A resiliently supported platform
6! is received in the die aperture 63a and nor-
mally is flush with the surface of the die. - The
platform is a mushroom-shaped part whose stem
6is extends down through a hole in the upper
slide 10 and has a disk 61d screwed on its lower
end against which may press a compression spring
62 to hold the platform elevated. The spring 62
may be housed in-a tubular spring guide or hous-

ing 63 threaded at its upper end into the boftom: :

of the slide 10 and -its lower end is closed by a
screw cap. Both spring and housing extend
through openings in the lower slide 80 and slide
holder 140, the openings being large enough to

permit the necessary relative motion of the slides -

10, 80 and their motion relative to the slide hold-
er-140. - Screwed into the reservoir member {14
and surrounding the spring housing 63 in an oil
retaining pipe 114d.

The trimming of the lugs on the blank is pro- -

vided for by placing four identical die inserts
(designated generally by the numeral 64 and spe-
cifically by the letters a, b, ¢, d) in channels in
the die 60 extending from the die aperture in the
four directions that the die is movable. The form
of the inserts 64 is clearly shown in Fig, 8. Each
insert is held in its channel by a horizontal se-
curing bolt 65 threaded through the side wall of
the die block. The end of the bolt 65 engages
the lower edge or surface of a diagonal groove 64g
in the die insert sloping toward the center of the
die block, in order to exert a force downward on
the insert and hold it in the bottom of its chan-
nel. Adjustment of the inserts 64 lengthwise of
the channel is provided for by other horizontal

bolts 66 threading through the side walls of the:

die block in alignment with the inserts. As the
inserts 64 and the die block 60 wear, it may become
necessary to grind their working surfaces. When
the top surface of the die block is ground, the
bottom surface of the die insert, as well as the

15
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50

b6

60

65

- working end surface of the insert, will be ground

so that the dimension of the die insert above the
die block will be the same as before; also the die
insert will still be held down firmly on the bottom
of its channel since the inclination of the groove
64g will -cause the securing bolt 65 always to
press on the bottom edge or surface of the groove
64¢ as the insert is moved inward, thus always
providing a downward component of force.

10

(4]
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The upper die is bolted on a bracket 41 that is,
in turn, bolted to the vertical slide 32 of the press
and hence moves up and down with that vertical
slide. The lower or shearing portion of the
die has the elongated shape of the blank B and
had passagesways 40a, b, ¢, d, cut in it in position
to receive the die inserts 64a to d and the cut
lugs of the blank as the die block 60 is moved in
the four directions hereinbefore mentioned to
make the four trimming cuts on the blank,

For the purpose of pressing down the platform
61 within the die aperture of the lower die 60
and at the same time carrying the blank B down
into that aperture in position it will occupy dur-
ing the trimming operations and holding it there
during those operations (see Fig. 15), a foot
member 42 (see Figs. 9-12) is resiliently held
against the bottom surface of the die 48. The
foot-42 has a shape conforming to the blank B
in which it is received and is movably held against
the upper die 406 so as to be able to follow the
movements of the lower die 60 and blank B
during their movements in the trimming opera-
tions. For such purpose the foot 42 ig held by
a rod 44 passing vertically through borings in
the center of the upper die 40 and through the
mounting bracket 41. A hemispherical end 45 of
rod 44 holds the foot 42 in place, the hemispheri-
cal shape of the end 45 allowing sliding movement
of the foot 42 relative to the die 40, as hereinafter
described. Theupper end of the rod 44 is thread-
ed to receive an adjustment nut 46 and a lock
nut 47 which compresses a spring 48 between up-
per and lower washers 48f and b, the lower 48b
being cupped to receive oil and resting on the top
surface of the die supporting bracket 41. A sleeve
49 around the top end of the rod 44 has its lower
end rounded and received within a recess 4lr
in the upper surface, so that when the adjust-
ment screw 46 is tightened to give about .001
clearance between the sleeve 44 and the top wash-
er 48t, the rod 44 and associated parts will swivel
about the point of engagement of the rounded
end of sleeve 49 and bracket 4§ as a fulerum.

To allow sliding movement of the foot 42 rela-
tive to the die 40 as the rod 44 pivots, the end
of the rod is tapered sufficiently to permit the
necessary movement, in the desired directions.

To enable and also to guide sliding movement
of the foot 42 relative to the upper die 49, only
in the predetermined paths of movement caused
by movement of the lower die 60, intersecting
grooves 42¢ and b and 42¢ and d are cut in the
top surface of the foot 42 at opposite ends, as
indicated best in Fig. 12, to receive the downward
extensions of key inserts 43a, b, ¢ and d that
are located within and slide within the same pas-
sageways 40q to d that were provided for recep-
tion of the die inserts 64 of the lower die 60 as
those die inserts move relative to the upper die
40. The key inserts 43a, b, ¢ and d can slide back
and forth in the passageways 40a, b, ¢ and d
when compelled to do so by movement of the foot
42 induced by the lower die 40. Specifically, the
back and forth motion is caused by the exten-
sions of the key inserts 43a, b, ¢ and 4 with the
walls of the grooves 42a, b, ¢ and d in which they
lie. In Figs. 11 and 16 the upper die foot 42 is
shown in mid-position. Fig. 16 also shows a blank
B in position to be trimmed.

On movement of the lower die 60 backward
toward the rear of the press (into the position of
Fig. 17) the die insert 64a of said lower die will
move into the passageway 40a in the upper die.
With the upper die the foot 42 thereof will move
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simultaneously; rearward, moving. the key-inserts
43a, 43 with. it by reason:of. the engagement
of the.walls-of the: grooves 42g, 42b. with:the down-
ward.-extension: of these-key inserts. 43aq, 43b..

During this-metion of the foot 42, the key inserts
" 43¢; 43d remain -stationary . because their- exten-
sxons lie.in- the. grooves.-42¢; 42d which: run in the
direction of motion: of the:foot: 42 and hence-the
foot-can move: while- those key inserts.43c, 43d do;
not:,

Mavement of the: lower dle 60 forward. (into:
the position-:of Flg .18). causes no- motion: of-the;
key inserts 43¢, 43d. for:-the same reason..as:in:
the; preceding: paragraph; but the lower die in-
sert 645 will: move into the passageway.: 405 and:
key insert 43q:will move. out iof the-passageway-40a:
for:-the same :reasons-the:opposite: motion : was:
brought about:during: backward movement. of: the
lowex:die: -

Movement: of the lower die -to-the. right . ¢into:
ther position of . Fig: 19-from: center. on Fig, 16
position) -will: mowve the die insert.64c of the lower:
die«into the; passageway: 40c- at ‘the: same: time:

the key:insert 43c-in the upper die: 48 willlmave:.

inwardly.of -its: passageway. 40c and. key:insert,
- 43dswill- move: outwardly of - its passageway::40d.
- begause::of -the:extensions: on, those . inserts: 43c;
43d.being:engaged by the: walls of the grooves-42¢;.
42d: in: which: they: lie::
lower die:80.:trapsversely: (either-to the-right:or
left): will: . not:move: the. key: inserts: 43u; 43b: be-
cause:their: extensions: lies in :transverse: grooves
420, 42b of the:foot 42.

O, movement. of" the: lower--die- 60; to: the: left .

(into the position of Fig. 20)- the:key insert-43d
willl movesinwardly: of its: passage 40d and the die
insent:-.64d: will. enter- passage: 40d- and:' the: key:
insent:,dBc: will: move outwardly: of passage:40c.; -
Each; one- of: the :four:-ahove-described::move-
ments shears off part:of the blank:wall:or. makes:
ong cut;of;the trimming operation... On comple~.
tione of:alli four;. the blank will:be completely:
- trimmed, - having:  the: shape: illustrated -im the.
bottom part: of: Fig:s 3. The:trimmed=off portiorn:
is.scrapped:. It:may ommay not be:in‘one:pieee;;
" assshown,, since: it is stretehed by whichever key:
insert:-is:opposite: the -die -insert; that:at the: ma--
ment is performing: a:shearing or cutting operas-:

The.-movement.. of: the: .
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164 through which the upper die passes. When
the, machine-is inactive; the plate-is-held. against
arms- £62 - extending. from the: press frame by a
pair of springs; 163 on either side-of the. mounting
4im for the.upper: die.carrying.bracket .4f, the
upper .ends: of. the springs-being. attached to. said

bracket by bpins. 164, while. the- lower. ends..are -

connected. to -the .stripper.. In..such position the
die-40. and die foot-42.lie above the stripper plate
I6D.. As.the vertical slide:32:descends in the-op~
eration of. the. press, the. die and its- foot pass
through. the.stripper plate opening.and the. head
404 of the-die. 40 engages the. stripper platecar-
rying.it. down with the die.. (See Fig. 15.).. After
the " trimming. - operatlon the upper. die.- and
stripper will rise. until the stripper. engages..the
arms.: 162, whereupon..the die 40 .and die~ foot 42
will continue upward through the stripper.aper~

-ture 16 which, being of.area only.sufficient:to

- driven;into the arms .162.

. bermit, passage,.of -the die.and foot, will.strip
" .off any. scrap:.or the: blank. that. may. haye: been

retained.on. the. die.40.0r die-foot 42..
To locate and guide the return, ofthe stnpper

downward1y~extend1ng parallel pms 165 are
- (See. Figs..T.and:- 15.):

. As, the stripper plate. 160 ,rlses, these-pins-enter

35
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tion. . The: stretching: is:. duer to -the: moving -of’ -

therkey:insert: outward:of its passageway agaihst:

the uncut; wall: of the blank: (For-example; see:
key-insert 43b in Fig. 17. stretchmg ther top. wi ll.
- of ;the blank:B.):

After:-the:last cut:is: made the: upper die HD‘WSL]L
rise: with .the vertical slide:32: by reason:of the:
Jow:‘part 38brofi the cam: 38 :coming; into:engage=:
ment: with. the: slide.. roller. 39 permitting - the:
springs 31to:raise:the slide: 32: andidie 40.caxried:
thereby. Thereupon the platform: &l:carrying:a:
trimmed:blank (like C.in Fig: 3) willrise from the
position: of :Fig.. 15 to:the position: of Fig: 7. .

- Forraceuracy. in..assemblingand: lining: up the:
upper-and lower dies, studs 60s may be:provided:
at: the: lower. die to: be lined: up. coaxially: with:
jidentical: studs.- 41s:on.the mounting bracket: of-
thesupper-die:(see Fig: 4).:. These:studs:also serve:
to:locate the: diés:vertically: The stud-ends:abut:
when-the ‘Horizontal-cutting: surfaces: ofithecdies;
ares even; so-that tliey may move laterally toctrim:
a blank w1thout stmkmg one: another

The strzpper ‘meckanism

T order to. strip: the: blank:: 1nc1ud1ng the
trimmed? seraps from: the upper- die;. a: strlpp,enw

55,

holes 166 therein; maintaining, the. stripper.plate.

Cin pos1t10n as.the upper: die. 40. and : die: foot. 42.

3 0' withdraw. from the. stribper -aperture 161,

_From the. for ezoing; it. may. be. understood that;
an.;operator placing, a.blank on the depressible
platform 61 in.the. center.of the.lower. die. may:
then piace Her hands.on. the -handlés of . levers: L.
and r, causing the clutch: mechanism.to:.operate.
and starting.the. press.. Thereupon, the. slide :32
will be moved down. by cam. .38, causing. foot.42:

of upper. die 40 to.enter the blank and press.it-

and,; the platfoxm 6l down inte: the. position. of.
Fig, 15,

T"len the winged, cam a5 will: operate the: leven:
52;and pawl carrying. slide 53 to.rotate the ratchet
member 80 and to move the. slide 80.and lower die.
60: from central”or neutral position.to. the.right.

~and to the left and to move.the.slides 107and 80
and tlie Iower die-forward: and.to.the.reas. Iir.so.

moving, the die 60. w111 returni.to central pos1t10n
after movement. in” any, dlrectlon bBefore moving,
in.. another, direction,. i.. e.,. retummg, to . center.

. from right. bef.ore' movmg to left forward .or to--

wiard the rear. . )

The. foregomg movements will make four.cuts.
on the blank, as previously described”. and’. as
typically: 1llustrated in. Fig. 2..

On. completion of. tfe cuts, the rotation.of the.
cam. 38 will permit, the shde 32~ to_be. raised by,

- springs. 37, whereupon..the. blank, carrying. plat-

60:
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form f.WilLfrajse; the frimmed, blank. from the lower
die,opening; and the stripper. 160 will strip. off the:
blank .or any. scrap.retained on.the upper. die.as.

it passes through the stripperopening. The press. -

w11L then. be.. ready for trimming another blank..
In. the. followmg, claims,. “forming’- is used.'in.
a:general sense: to. embrace trilnming.and 51m11ar
operations.., -
Many modlﬁcatlons within the. scope of my, in-

_vention. will.. oceur, te., those -sKilled in. the art.

Therefore I.do-not.limit it to. the spec1ﬁc embodl.;

~ mentillustrated. and described...

(h

I claun

1. In a press, a die movable up: and down be-
tween: idle -and ,operative. positions,. a second” die’
movable- {ransversely, to said up. and down.move-
ment.in a.plurality. of directions from a’ central’

plate: 160/is provided.. This:plate. hasvan aperture 755 posmon to_perform. a,plura.hty of formmg opera-
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tions on .a hollow blank while the first die re-
mains stationary, a plurality of sliding means one
of which is movable independently of another,
rotary means cooperating with said sliding means
to move said rotary means step by step.

2. In a press, a die movable up and down be-
tween idle and operative positions, a second die
movable transversely to said up and down move-
ment in a plurality of directions from a central
position to perform a plurality of forming opera-
tions on a hollow blank while the first die re-
mains stationary, cooperating rotary means and
sliding ‘means movable step by step for moving
said second die in said directions, and means on
said rotary and sliding means to complete all the
forming movements of said second die for one
blank in a fraction of each rotation of said ro-
tary means. :

3. In a press, a die movable up and down be-

tween idle and operative positions, a second die o

movable transversely to said up and down move-
ment in a plurality of directions from a central
position to perform a- plurality of forming op-
erations on a hollow blank while the first die
remains stationary, a resilient support for the

blank cooperating with said second die, said sup-.

<t
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port descending into said second die as said first -

die carries: the blank to operative position and

automatically rising with the first die on com- .

pletion of the forming operations to expel the
formed blank from within the second die, a plu-
rality of sliding means one of which is movable
independently of another, rotary means. coop-
erating with said sliding means for moving said
second die in said directions. !

4. In a press, a die movable up and down be-
tween idle and operative positions, a second die
movable transversely to said up and down move-
ment in a plurality of directions from a central
position to perform a plurality of forming op-
erations on a hollow blank while the first die
remains stationary, a resilient support for the
blank cooperating with said second die, said sup-
port descending into said second die as said first
die carries the blank to operative position and
automatically rising with the first die on com-
pletion of the forming operations to expel the
formed blank from within the second dié,
. stripping means cooperating with the first die
to remove the formed blank therefrom as the
first die rises, and cooperating rotary means and
sliding means for moving said second die in said
directions.

5. In a press, a die movable up and down be-

tween idle and operative positions, a second die ¢

movable transversely to said up and down move-
ment in a plurality of directions from a central
~ position to perform a plurality of forming op-
erations on a hollow blank while the first die
remains stationary, a foot associated with said
first die and receivable within the blank to carry
the blank into position to be operated upon,
means holding said foot in sliding engagement
with said first die and permitting it to move with
said second die and blank during the forming op~
erations, and interengaging means between said
first die and its foot to guide the movement of
said foot in the paths of movement of said sec-
ond die, said interengaging means serving to re-
turn the blank to central position after each
forming operation,

6. In a press, a die movable up and down be-
tween idle and operative positions, a second die
movable transversely to said up and down move-
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position to perform a plurality of forming opera-
tions on a hollow blank while the first die re-
maing stationary, a foot associated with said first
die and receivable within the blank to carry the
blank into position to be operated upon, means
holding said foot in sliding engagement with
said first die and permitting it to move with said
second die and blank during the forming opera-
tions, interengaging means between said first die
and its foot guiding the movement of said foot in
the paths of movement of said second die, and co-
operating rotary means and sliding means for
moving said second die in said directions.

7. In a press, a die movable up and down be-
tween idle and operative positions, a second die
movable transversely to said up and down move-
ment in a plurality of directions from a central
position to perform 'a plurality of forming op-
erations on a hollow blank while the first die re-

_ mains stationary, a foct associated with said first
die and receivable within the blank to carry the
blank into, position to be operated upon, a resil-
ient support for the blank cooperating with said
second die, said support descending into said sec-

. ond dieas said first die carries the blank to op-
erative position and automatically rising with
the first die on completion of the forming op-
erations to expel the formed blank from within
the second die, means holding said foot in slid-
ing engagement with said first die and per-
mitting it to move with said second die and blank
during the forming operations, and interengag-

.ing means between said first die and its foot to
guide the movement of said foot in the paths of
movement of said second die.

. 8. In a press, a die movable up and down be-
tween idle and operative positions, a second die
movable transversely to said up and down move-
ment in a plurality of directions from a central
position to perform a plurality of forming op-
erations on a hollow blank while the first die
remaing stationary, a foot associated with said
first die and receivable within the blank to carry
the blank into position to be operated upon, a
resilient support for the blank cooperating with
said second die, said support descending into said
second die as said first die carries the blank to
operative position and automatically rising with
the first die on completion of the forming op-
erations to expel the formed blank from with-
in the second die, means holding said foot in
sliding engagement with said first die and per-
mitting it to move with said second die and blank
during the forming operations, interengaging
means between said first die and its foot to guide
the movement of said foot in the paths of move-
ment of said second-die, and cooperating rotary
means and sliding means for moving-said second
die in said directions.

. 9. In a press, a die movable up and down be-
tween idle and operative positions, a second die
movable transversely to said up and down move-
ment in a plurality of directions from -a central
position to perform a plurality of forming op-
erations on a hollow blank while the first die
remains stationary, a foot associated with said
first die and receivable within the blank to carry
theé blank into position to be operated upon, a
resilient support for the blank cooperating with
. said second die, said support descending into
said second die as said first die carries the blank

" to operative position and automatically rising

~ment in a plurality of directions from a central 75

with the first die on completion of the forming
operations to expel the formed blank from with-
"in the second die, meang holding said foot in slid-

j
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ing engagement - with said first die “and per-
mitting it to move with'said second die and blank
duririg the forming ‘operations, interengaging
means between said first die-and its foot to-guide
the movement of said foot in the paths of move-
ment of  said second. die, cooperating  rotary
means and sliding means movable step by step
for moving said second die in'said directions, and
means to advance said rota.ry nmeans m a step by
step movement,

- 10, In ‘a -press hav1na upper and lower dzes,
means tolower the upper die from idle ‘position
to ‘cooperative position with the lower:die, means
operating when said-dies are in cooperative ‘po-
sition ‘to move the lower die relative to the upper
die, means on the lower die cocperating with the
upper .die to perform :a .forming operation on: -a
blank during :said relative movement, means to
position - the forming means -on said-lower die,
said positioning means being constructed and
arranged o' locate . and .secure said forming
means :on said lower die, with its working sur-
faces in'the same relation to the die surfa,ce after
redressing as before.

11. In-a press of the. cha,racter descrlbed a
lower: die:having -an insert mounted thereon, an
adjustment member engaging the lower edge of
a:groove -on the insert, said groove being so con-
structed and arranged that when the working
surfaces and the base of said -die and inser} are
ground to redress them after wear said-adjust-
ment member will always:engage the lower edge
of said groove to held the insert firmly seated. -

12, In .a ‘press. of the character described, a
lower. die having an.insert located in. a slot in
the top face of the ‘die, a securing member in
said die engaging the lower edge of 4 groove in
the side of said insert, said groove being so con-
structed and -arranged -that on grinding the
working surfaces-and base of said insert and die
the securing member will' always engage the
lower edge of the groove to hold the insert.seated
firmly.

13. In a press of the character descrlbed a
lower die having an insert :located in a. slot in

the top face of the die; a securing member. in said

die engaging the lower edge of a groove in the
side .of said insert, said groove. being so con-
structed and arranged that on.grinding the work-
ing surfaces and base of. said insert .and die the

securing member will _always engage the; lower

edge of the groove to hold the insert seated firm-

ly; and an adjustment member in sa;d die" o

adJust the insert longitudinally.

14. In a press, a lower. die movable horlzontally
and’ having an apertire, an upper die vértically
movable into cooperative relation to the lower

die, a foot'on the upper die receivable in g blank
and with the blank being receivable in said aper-

ture, and a slidable connection ‘between said foot
and upper die permitting movement of said foot
as said lower die moves horizontally, and a plat-
form in.said aperture normally urged upwardly
but’ depressible as ‘said foot and blank descend,
said platform rising as sa1d foot rises, to eject
the blank from the aperture.

15. In a press, cooperating dies, a- plurality of
slidable ‘devices ‘for moving one die, and means
for ‘moving said slidable devices comprising ro-
tdry - means, cam means: carried by said rotary
means-‘and causing ‘movement of said slidable

10

16

7.

‘16. In g press, cooperating dies, a plurality ‘of
slidsble -devices for moving one die, and means
for ‘moving :said slidable: devices comprising :ro-
tary ‘means, cam means carried by said rotary
means ‘and causing movement of said slidable
devices from ‘a neltral position in-a plurality of
different directions to-.cause corresponding move-

. ment of said die, means to advance said rotary

means in a step by step movement, and means
to prevent overtravel of said rotary means e~
yond -a predetermined point in each advance.
17. In a press, cooperating dies, a plurality of
slidable devices for moving one die, and means
for moving said slidable devices comprising ro-
tary means, cam means carried by said rotary
means and causing movement of said slidable
devices from a neutral position in a plurality of
different directions to cause corresponding move-
ment of said die, means to -advance said rotary
means in a step by step movement, and means
to prevent overtravel of said rotary means beyond

a -predetermined point ‘in:each advance, com-
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devices from' & neutral position in a plurality of

different dlrectlons to:cause corresponding move-
ment--of ‘said d1e, and means to advance-said
rotary ‘means in‘a step-by. step movement

4

prising :a catch engageable Wlth notches in said
rotary means.”

18. ‘Tn a press, cooperating dies; a plurahty of
slidable devices for moving one die, and means for
moving said slidable devices ‘comprising rotary
means, cam means carried by said rotary means
and catising movement of said -slidable ‘devices
from a neutral posmon in a 'plurality of differ-
ent directions to cause corresponding movement
of said die, means to advance said rotary means
in a.step by step movement, means to prevent
overtravel of said rotary means beyond a pre-
determined point in each advance, and means
rendeéring said-overtravel-preventing means-oper-
ative when said advancing means.is active. -
©19. In a press, cooperating dies, a plurality of
slidable ‘devices for moving one die, and means
for moving said -slidable devices comprising ro-
tary means, cam means carried -by. said rotary
means -gnd -causing ‘movement -of :said--slidable
devices from a neutral position in-a plurality .of
different directions to cause .corresponding move-
ment of said die, means to advance said rotary
means. in.-a. step by step movement; means to
prevent -overtravel of -said rotary means beyond
a predetermined :point. in each advance, and
means rendering ' said. -overtravel-preventing
means inoperative. when 'said advancmg means
becomes inactive.

20. In a press, cooperating dles, ‘a.plurality of
slidable devices for moving ore die, and -means
for moving said slidable devices comprising To-
tary means, cam means-carried by-said rotary
means and causing movement of said slidable
devices from a neutral position in a plurality: of
different directions to cause corresponding move-

“ment of ‘said die, means to advance said rotary

means. in a ‘step’ by step movement, means to
prevent. overtravel of said rotary means beyond
3 predetermined point in each advance, means

rendering said overtravel-preventing means oper-

ative when said :advancing means is active, and
means . rendering: said overtravel-preventing
means -inoperative ‘when said adva,ncmg means
becomes inactive.

- 21, In ‘g press, cooperating -dies, a plurality ‘of
slidable -devices for moving -one die, and means
for moving said slidable devices comprising ro~
tary means, cam means carried by said rotary-
means and causing movement of said slidable de-
vices from a neutral position in a plurality of
different-directions to:cause corresponding move-
ment .of ‘said die, means to advance said rotary
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means in-a step by step movement, means to
prevent overtravel of said rotary means beyond
a predetermined point in each advance, compris-
ing a catch engageable with notches in said ro-
tary means, and a lost motion connection be-
tween said catch and said advahcing means.

22. In a press, rotary means for causing oper-
ation of a die, means to advance said rotary
means in a step by step movement, means. to
prevent overtravel of said rotary means beyond
a predetermined point in each advance compris-
ing a catch engageable with notches in said ro-
tary means, and means rendering said catch in-
active when said advancing means becomes in-
active.

23. In a press, a plurality of slidable devices
for moving a die, cam means acting on said de-
vices to move them in angularly different direc~
tions from a central position, rotary means carry-
ing said cam means and operating said devices
as said cam means are moved into engagement
with said devices, two of said cam means being
positioned to cause successive movements of one
slidable device in opposite directions and later to
cause successive movements of another slidable
device in an angularly different direction as said
rotary means rotates.

24, In a press, a plurality of slidable devices
for moving a die, cam means acting on said de-
vices to move them in angularly different direc-
tions from a central position, rotary means car-
rying said cam means and operating said devices
as said cam means are moved into engagement
with said devices, one pair of said cam means
being pogitioned to cause successive movement
of one slidable device in opposite directions and
another pair of said cam means being positioned
to cause later successive movements of a second

slidable device in angularly different directions’

from said first slidable device and a third pair
of said cam means being positioned to cause said
one slidable device to move again in said opposite
directions after said second device has completed
its movement, said movements of said slidable
devices occurring during approximately 90° rota-
tive movement of said rotary means.

25. In a press, a pair of slidable devices for
moving a die, three pairs of cam means and a
complete operation 'on a blank by said die com-
prising movements of one slidable device in two
directions and of the second slidable device in
two directions angularly different from the first
slidable device, the first slide being moved in

three operations by the first, third and second”

pairs of cam means in that order, the second
slidable device being moved during said three
operations by the second, first and third cam
means in that order.

26. In a press, a plurality of slidable devmes
for moving a die in different directions from a
given position; rotary means, cam members car-
ried by said rotary means and operating on said
slidable devices to move them in different direc-
tions, supporting means in which said rotary
means is mounted for rotation, said supporting
means and rotary means having cooperating ta—
pered surfaces.

27. In' a press, cooperating dies. constructed
and arranged to have relative transverse move-
ment, one of said dies having a slidable part re-
ceivable within and movable with the other die
while said one die remaing stationary, means
holding said sliding part against said one die,
and movable means carrying and moving said

other die, said holding means comprising a rod.

[
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having a swivel connection with said sliding part
and passing through a passage in said carrying
means, said passage having an- enlarged upper
portion, a sleeve on said rod and received in said
enlarged portion and having a curved bottom end
seated in a complementary curved bottom of said
enlarged -portion, securing means on said rod
engaging the upper end of said sleeve whereby
said rod may pivot about the engagement of said
curved portions.

28. In a press, cooperating dies. constructed
and arranged to have relative transverse move-
ment, one of said dies having a slidable part re-
ceivable within and movable with the other die
while said one die remains stationary, means
holding said sliding part against said one die,
and movable means carrying and moving said
other die, said holding means comprising a rod
having a swivel connection with said sliding part
and passing through a passage in said carrying
means, said passage having an enlarged upper
portion, a sleeve on said rod and received in
said enlarged portion and having a curved bottom
end seated in a complementary curved bottom
of said enlarged portion, securing means on said
rod engaging the upper end of said sleeve and
adjustable to give small clearance between said
die and its sliding part, and resilient means to
take up said clearance but permitting said rod
to pivot about the engagement of said curved
portions.

29. In a press, cooperatmg dies constructed
and arranged to have relative transverse move-
ment, one of said dies having a slidable part
receivable within and movable with the other die
while said one die remains stationary, means
holding said sliding part against said one die,
and movable means carrying and moving said
other die, and means to guide the sliding move-
ment of said slidable part comprising inserts slid-
ably fitting in slots in said one die and having
key projections into grooves in said sliding part,
said key projections cooperating with said
grooves to cause in and out movement of cer-

- tain of said inserts within their slots as said slid-

able part is moved in-the direction of the slots
within which the certain inserts fit.

30. In a press, cooperating dies constructed
and arranged to have relative transverse move-
ment, one of said dies having a slidable part re-
ceivable within and movable with the other die
while ‘said one die remains stationary, means
holding said sliding part against said one die,
and movable means carrying and moving said
other die, means to guide the sliding movement
of said slidable part comprising inserts slidably
fitting in slots in said one die and having key
projections into grooves in said sliding part, said
key projections cooperating with said grooves to
cause in and out movement of certain of said
inserts- within their slots as said slidable part
is moved in one direction, and similar keyed in-
serts similarly cooperating with similar slots and
grooves in said die and slidable part as the latter
is moved in a direction angularly dlﬁ“erent from
said one direction. ‘

31. In a press, cooperating dies constructed
and arranged to have relative transverse move-
ment, one of said dies having a slidable part re-
ceivable within and movable with the other die
while said one die remains stationary, means
holding said sliding part against said one die,
and movable means carrying and moving said one
die, means to guide the sliding movement of said
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slidable part comprising inserts slidably fitting.

" in slots in said one die and having key projections
into grooves in sald shdmg part, said key projec-
tions ;cooperating with said grooves to cause in

~.and ‘out movement of certain of said inserts with-

in. their slots as said slidable part is moved in

one direction, and similar keyed inserts simi--

larly cooperating with similar slots and grooves
in said die and slidable part as the latter is
moved in a direction angularly different. from

10

said one direction, the groove receiving the key -

projection of an 1nsert being at right angles to
the slot ih which said .insert fits whereby on
movement of said sliding part in the direction

. . of ‘the groove sald insert w111 remain station-

ary.

32. In g press, a die movable up and down be-
tween idle and operative positions, a second die
movable transversely to said up and down move-
ment in a plurality of directions from a central
- position to perform a plurality of forming opera-

tions on 4 hollow blank while the first die re-

mains stationary, cooperating rotary means and-

sliding means comprising a plurahty of cam-

actuated members working in-a single path for

moving said second die in said directions, and
means to move said rotary means step by step.
33. In a press, a die movable up and down be-
tween idle and operative positions, a second die
 movable transversely to_said up and down move-
ment in a plurality of directions from a central

position to perform a plurality of forming opera--
t1ons on a hollow blank while the first d1e re="
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maing statmna.ry, 000perat1ng rotary means and
sliding means comprising a plurality of . cam-ac-
tuated members working in.a single path for
moving said second die in said directions.

34. In g press, a die movable up and down be-
tween idle and operative positions, a ‘second die"
movable transversely to said up and down move-
ment in. a plurality of directions from a central
posmon to perform a plurality of forming op-
erations on a hollow blank while the first die
remains. stationary, cooperating rotary means
and sliding means for moving said second die in
said directions, and means on said rotary and
sliding means comprising a plurality of cam-
actuated means working in a single path to com-
plete all the forming movements of said second
die for one blank in a fractlon of each rotation

“of said rotary means.

35. In a press, a die movable up and down be-

tween idle and operative positions, a second die

movable transversely to said up and down move-
ment in a plurality of directions from a central

. position to perform a plurality of forming opera~
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tions on a hollow blank while the first die re-

‘mains stationary, coopérating rotary means-and

sliding means movable step by step for moving
said second die in said directions,- and means
on said rotary and sliding means comprising a
plurality of cam actuated means working in a-
single path to complete all the forming move-
ments of said second die for one blank in a frac-
tion of each: rotation of sald rotary means.
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