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(571 ABSTRACT

A punch press for metal strip has a lower outbound
feed roll that is movable vertically toward and away
from a driven upper feed roll to periodically press the
strip against the upper roll. At the exit side of these
rolls there is a stationary lower shear blade in a posi-
tion to engage the bottom of punched strip as it leaves
the rolls. A cooperating movable upper shear blade is
spaced above the lower blade while the lower roll is in
its upper position. Means operated by the roll-
reciprocating means moves the upper blade down-
wardly toward the lower blade for cutting strip be-
tween them every time the lower roll is lowered.

§ Claims, 9 Drawing Figures
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1
PUNCH PRESS SCRAP CUTTER

In one type of high speed punch press a metal strip
is fed very rapidly through the press step-by-step. Each
time the strip stops it is punched to provide punchings
of a desired shape. Since the punched strip leaves the
machine at a high rate of speed, the problem of dispos-
ing of the scrap is very important.

It is among the objects of this invention to provide
such a punch press with a high speed scrap cutter which
is attached to the machine itself, which is synchronized
with the machine, which is simple in construction and
operation and which is operated by the press itself.

The preferred embodiment of the invention is illus-
trated in the accompanying drawings, in which

FIG. 1 is a fragmentary view of the outbound side of
a punch press provided with the scrap cutter,

FIG. 2 is a reduced view taken in the direction of the
arrows II—II of FIG. 1 but with part of the press shown
in vertical section;

FIG. 3 is an enlarged view of the exit side of the scrap
cutter;

FIGS. 4 10 8 are diagrammatic views illustrating suc-
cessive steps in the punching of strip and cutting of the
resulting scrap; and

FIG. 9 is a view similar to FIG. 3 but showing a modi-
fication.

Referring to FIGS. 1 and 2 of the drawings, a portion
of the outbound or exit side of a punch press is shown,
which is provided with the usual outbound rolls that
pull metal strip 1 through the press. The punching
mechanism itself is not shown, as it is conventional and
not necessary for understanding the invention. The two
outbound rolls are rotatably mounted in a press hous-
ing 2, and the upper roll 3 is driven by a shaft 4. The
lower roll 5 is an idler and is supported in a slide 6 that
can be reciprocated vertically in guides 7. The slide
rests on a rod 8 that extends downwardly from it and
through a bushing 9 rigidly mounted on the rod. Pivot-
ally connected to pins 11 projecting from opposite
sides of this bushing is the front end of a double lever
12 mounted on a horizontal pivot pin 13 secured to
housing 2. The rear end of this lever includes a block
14, between the top of which and a cross member 15
in the housing a spring 16 is compressed. Any suitable
type of spring may be used, the one shown being an air
bag spring. This spring, by urging the rear end of the
lever downwardly, causes the front end of the lever to
raise the lower roll in order to press the metal strip
against the driven upper roll so that the strip can be
pulled through the press. The upper roll is rotated in-
termittently the number of degrees required to pull a
punched length of strip out of the punch and to replace
it with an unpunched length.

To pull the lower roll downwardly periodically, a
crank 18 pivotally mounted in housing 2 has a front end
that engages the bottom of lever block 14. The rear end
of this crank is pivotally connected to the lower end of
a connecting rod 19 that extends upwardly to a ring 20
on its upper end encircling an eccentric 21. The eccen-
tric is rigidly mounted on one end of a continuously ro-
tating horizontal shaft 22. As this shaft rotates, the ec-
centric moves the connecting rod down and up. When
the rod is moved down it causes crank 18 to lift the
back end of lever 12 and thereby compress spring 16
as the front end of the lever pulls the lower roll down-
wardly away from the strip. The reason for doing this,
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as shown in FIGS. 6 and 7, is to permit guide pins 24
on the vertically movable punch head 25 that enter lo-
cating holes in the strip to correctly position the strip
before it is punched. The pins do this by moving the
strip in a horizontal plane to whatever extent may be
necessary, without interference from the rolls. As soon
as the punches 26 and the guide pins have been with-
drawn from the strip, the lower roll is moved upwardly
again by spring 16 pressing downwardly on lever 12, so
that the rolls will pull the strip forward a distance suffi-
cient to bring an unpunched length into position be-
neath the punches. The punched portion of the strip is
scrap and needs to be disposed of.

In accordance with this invention the punch press is
provided with a high speed scrap cutter for cutting the
punched strip into short lengths as it leaves the press.
Accordingly, as shown in FIGS. 1 and 3, a metal block
30 is secured to the side of the press housing beside
lower roll § by means of screws 31. This block has lat-
erally spaced vertical openings 32 through it, and guide
rods 33 extend through these openings and are mov-
able vertically in them. Secured to the upper ends of
the rods by screws 34 is a bar 35 provided in its bottom
with a longitudinally extending slot 36, in which an
upper shear blade 37 is disposed. This blade is rectan-
gular with parallel sides and has a pair of passages ex-
tending downwardly through it, in which there are
threaded plugs 38 that receive the lower ends of screws
39 mounted in the bar. The upper wall of the slot is in-
clined lengthwise of the bar to incline the blade, so the
screws likewise are inclined in order to be perpendicu-
lar to that wall. With this construction, any one of the
four longitudinal edges of the shear blade can be used
for shearing, thereby permitting a new shearing edge to
be used by merely reversing or turning the blade in the
slot.

The block 30 likewise is provided with a slot 41 for
a blade 42 identical the the upper blade. The lower
blade is held in place by screws 43 extending up into it
from recesses in the lower part of the block. Welded to
the top of the block is a strip guide 44 that extends into
the press housing to a point near the rolls. This guide
is provided with a rectangular channel 45, through
which the punched metal strip travels between the rolls
and the shear blades. The guide not only supports the
strip between the rolls and block 30, but it also holds
the strip down.

In order to reciprocate the upper shear blade, the
lower ends of guide rods 33 are rigidly mounted on a
horizontal bar 47 supported by a bifurcated block 48
in which the upper end of a post 49 is pivotally
mounted on a pin 50. The lower end of this post is rig-
idly attached by a screw 51 to the top of one end of a
horizontal bar 52, the opposite end of which is clamped
onto the lower end of the roll-reciprocating rod 8 by
means of nuts 53 screwed onto that rod as shown in
FIGS. 1 and 2. Consequently, every time the lower roll
is moved up or down, the upper blade is moved in uni-
son with it. The motions of the two are synchronized.
This means, of course, that when the lower roll is
moved downwardly the upper shear blade shears the
punched strip extending between the shear blades.

The general operation of the punch press and scrap
cutter is illustrated diagrammatically in FIGS. 4 to 8.
As shown in FIG. 4, the metal strip from a reel 55 en-
ters one side of the press, where it may be fed ahead by
inbound rolls (not shown) like the outbound rolls 3 and
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5 at the opposite side of the press. In traveling through
the press the strip passes over a stationary die 56, above
which there is the vertically reciprocating punch head
25 provided with one or more downwardly extending
punches and with the guide pins 24. The strip is en-
gaged by the outbound rolls and extends forward be-
tween the separated blades of the scrap cutter. In FIG.
4 the strip is shown being pulled ahead by the outbound
rolls immediately after having been punched.

In FIG. § the points of the downwardly moving guide
pins 24 are shown entering preformed guide holes in
the strip the moment the lower roll has released the
strip but before the upper shear blade has engaged it.
The full diameter of the guide pins will then enter the
guide holes and align the released strip a moment be-
fore the upper blade engages the strip and cuts off its
leading end portion as shown in FIG. 6. Immediately
following this, as shown in FIG. 7, the punches 26
punch out the desired blanks 57 from the strip while
the lower roll and upper shear blade have been re-
turned to the position shown in FIG. 5. The blanks fall
from the bottom of the die. The punches and guide pins
are then raised out of the strip while the lower roll con-
tinues to rise until it again pinches the strip against the
upper roll so that the rolls will again pull the strip ahead
and cause a predetermined length of it to extend be-
yond the scrap cutter as shown in FIG. 8. Everything is
now in the same position as in FIG. 4 and the cycle is
repeated with the projecting length of the strip being
cut off just before the strip is punched.

Since the scrap cutter does not require a separate
drive, its construction is simple and its cost low. Also
since it is operated by the punch press and the move-
ment of the upper blade is synchronized with the move-
ment of the lower roll, each time the lower roll is low-
ered a length of scrap will be cut off. Therefore, no
matter how fast the press is operated, the scrap cutter
will be operated just as fast for cutting the punched
strip into short lengths. The importance of the scrap
cutter can be gathered when it is realized that some of
these presses punch 800 times a minute so that the
punched strip practically shoots out of the press.

In the modification shown in FIG. 9 the main body of
the scrap cutter can be substantially the same as the
one first described. That is, a metal block 61 is attached
to the side of a punch press and supports a lower shear
blade 62. Above the block there is a bar 63 that sup-
ports an upper blade 64. Rigidly mounted in the ends
of this bar are the upper ends of guide rods 65 that slide
in vertical passages through the block. This particular
scrap cutter differs from the one first described in that
in this modification the movable blade is not connected
with the rod that supports the lower roll 66, but is re-
ciprocated by members directly connected with one of
the rotating shafts of the press operatively connected
with shaft 22 of FIG. 1. Thus, a ring 67 on the upper
end of a connecting rod 68 is mounted on an eccentric
69 on the shaft 70, and the lower end of the rod is piv-
otally connected to one end of a bell crank 71. The
central portion of the crank is mounted on a pin 72 pro-
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jecting from a bracket 73 attached to the press housing.
The other end of the crank is pivotally connected to the
upper end of a link 74, the lower end of which is piv-
oted to the scrap cutter bar 63 by a pin 75. As the con-
necting rod is moved back and forth by the rotating
shaft, it moves the upper shear blade up and down to
cut the punched metal strip into short lengths in the
same manner as shown in FIGS. 4 to 8.

According to the provisions of the patent statutes, |
have explained the principle of my invention and have
illustrated and described what I now consider to repre-
sent its best embodiment. However, | desire to have it
understood that, within the scope of the appended
claims, the invention may be practiced otherwise than
as specifically illustrated and described.

I claim:

1. The combination with a punch press for metal strip
having a driven outbound feed roll, a lower roll mov-
able vertically toward and away from the upper roll,
and means for reciprocating the lower roll vertically to
periodically press strip against the upper roll; of a scrap
cutter comprising a stationary lower shear blade at the
exit side of said rolls in a position to engage the bottom
of punched strip as it leaves the rolls, a cooperating
movable upper shear blade spaced above the lower
blade while said lower roll is in its upper position, and
means operated by said roll-reciprocating means for
moving the upper blade downwardly toward the lower
blade for cutting strip between them every time the
lower roll is lowered.

2. The combination recited in claim 1, in which the
press has a frame, said lower shear blade is rigidly con-
rected with the side of the frame beside said lower roll,
a strip support extends from said lower blade inwardly
toward said rolls, and means mounted on said support
guide strip passing over it to the lower blade.

3. The combination recited in claim 1, in which said
blade-moving means include a vertical rod below said
lower shear blade, means operatively connecting the
upper end of the rod with said upper blade, and means
rigidly connecting the lower end of the rod with said
roll-reciprocating means below said lower roll.

4. The combination recited in claim 3, in which said
roll-reciprocating means include a vertically movable
rod extending downwardly from said lower roll, and
said connecting means is a rigid member connecting
the lower ends of the two rods.

5. The combination recited in claim 1, in which the
press has a frame and includes a block secured to the
side of the frame beside said lower roll, the block being
provided with laterally spaced vertical openings ex-
tending downwardly therein, guide rods slidably
mounted in said openings and extending above them,
and means rigidly mounted on the upper ends of the
rods and supporting said upper shear blade between the
rods, said blade-moving means being disposed above
the shear blades and connected to said rod-mounted

means to reciprocate the rods.
* * * * *



