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54y DEGAGEMENT DE ROULEAUX SANS PRESSION POUR

PRESSE A ALIMENTATION RAPIDE

(54yZERO FORCE ROLL RELEASE FOR HIGH SPEED PRESS FEED

UNITS

(57) L’invention a trait a un appareil acheminant par
étapes des picces a ouvrer vers une presse. L appareil est
constitu¢ d’un rouleau d’alimentation a 1’opposé duquel
se trouve un rouleau pinceur afin qu’une piece a ouvrer
puisse passer entre ces rouleaux. Un servomoteur a vis
est reli¢ au rouleau pinceur et permet de régler la
pression qu’exerce ce dernier sur la piéce a ouvrer, sans
entrainer de perte de contact entre ces deux éléments.
L’invention a ¢galement trait & un nouveau systeme a
courroie d’entralnement et & une nouvelle méthode de
contréle du rouleau pinceur.

I*I Industrie Canada  Industry Canada

—

(57) The invention includes an apparatus for
intermittently feeding a workpiece to a press, the device
including a feed roll with a pinch roll opposite the feed
roll, so that a workpiece may pass between the rolls. A
servo screw, pinch roll actuator is connected to the pinch
roll so that during apparatus operation, changes in pinch
roll pressure may be developed between the pinch roll
and the workpiece without causing loss of contact
between the pinch roll and the workpiece. A new belt
drive system and method of pinch roll control is also
disclosed.
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ABSTRACT OF THE DISCLOSURE

The invention includes an apparatus for intermittently
feeding a workpiece to a press, the device including a feed roll
with a pinch roll opposite the feed roll, so that a workpiece may
pass between the rolls. A servo screw, pinch roll actuator is
connected to the pinch roll so that during apparatus opefation,
changes in pinch roll pressure may be developed between the pinch
roll and the workpiece without causing loss of contact between
the pinch roll and the workpiece. A new belt drive system and

method of pinch roll control is also disclosed.
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Leo Strick
Bill Freeman

ZERO FORCE ROLL RELEASE FOR HIGH SPEED PRESS FEED UNITS

BACKGROUND OF THE INVENTION

1. Field of the invention.

The present invention relates to an apparatus for feeding
stock material intermittently to a press, such as those used for
stamping or drawing.

2. DeScription of the related art.

There are numerous types of press feed mechanisms available,
each exhibiting a set of strength and weaknesses depending upon
the specific application. For instance, a cam-feed type
mechanism having high performance characteristics means usually
foregoing flexibility such as with a servo-type machine. A
servo-type press feed mechanism has an increased ease of set-up,
but may sacrifice speed as offered by a cam-feed mechanism.

New high speed electroqic roll feed mechanisms provide both
smooth velocity profiles and high speed characteristics with
flexibility. Prior cam, servo, and high speed electronic feed
devices utilize different arrangements for providing the ability
to provide clean and accurate lifting of the pinch roll. The
pinch roll moves from a maximum clamping and contacting position
against the stock, to a position away and out of contact with the
stock material, thus creating what is termed roll 1lift. This

roll lift requirement, if not accurate, and in time with
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roller release can prohibit proper die pilot pin operation.
Furthermore, these devices need to permit accurate pinch roll
return to a contact position with the material in a controlled
manner. Slamming of the pinch or pressure roll into the material
can cause the roll to bounce or, alternatively, deform the
material.

Typical press feed mechanisms have utilized roll lift in
which the feed has a pinch roll that moves out of contact with
the stock so that the press can control stock by the use of pilot
pins and align the stock within the press. In other words, the
pinch roll loses physical contact with the stock for a particular
time during the feeding cycle. This prior system was utilized to
eliminate any placement error that was left over from the feed
progression.

Known feed system also includes a gear train that increases
the rotational inertia of the system.

What is needed in the art is the ability to more accurately
control the stocks at high speed by using a higher speed roll
lift method.

SUMMARY OF THE INVENTION

According to the present invention, a material press feed
mechanism is disclosed. The pinch roll of the present invention
is controlled so that the pinch roll, during apparatus operation,
does not lose contact with the workpiece or stock during such
operation, i.e. the pinch force measured between the pinch roll

2
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and stock goes to substantially zero thereby reducing the
friction therebetween. In such a situation, the pilot pins of the
associated stamping or drawing press easily control movement of
the stock or workpiece. ‘

Zero force as defined in this patent application is that in
which the clamping force between the pinch roll and stock in the
clamping direction goes to substantially zero. At this
condition, the press will be able to control the stock.

An advantage of the present invention is that roll 1lift is
substantially eliminated between the pinch roll and the stock,
therefore the press feed mechanism has a much faster response
time in corresponding cycles.

A further advantage of the invention is the use of a pinch
roll actuator to force the pinch roll toward and away from the
stock without substantial movement. During press feed operation,
there is no necessity for creating roll lift since the pinch roll
actuator only changes the pinch force between the pinch roll and
the stock. In other words, the pinch force is reduced to
substantially zero without permitting loss of contact between the
pinch roll and stock.

Another advantage of the present invention is that pinch
roll movement is controlled so that there is substantially zero
movement at clamp time. A faster response time resﬁlts since, in
going from zero clamp force to maximum clamp force, substantially
no movement of the pinch roller occurs other than with possible

3



10

15

20

25

CA 02220309 1997-11-05

compression of the stock. With a faster response time,
corresponding increases in output speed are possible.

Another advantage of the present invention is that by use of
the zero force method described above, no marking of the stock is
made, as with conventional roll 1lift mechanisms. Because there
is no gap created after the pinch roll pressure is released,
there is no opportunity for the pinch roll to slam closed (Roll
Lift Bounce) or into contact on the stock on application of
maximum clamping force. No impact damage to the roll or stock is
therefore created.

A further advantage of the present invention is thét
reduced vibration or press bounce is created when maximum
clamping forces are applied. In the prior art, when the pinch
roll would close, vibration would be created. The new system of
the present invention eliminates any such error that could be
produced in the feed progression through the reduction of such
roll 1lift bounce. Reduction of vibration increases the accuracy
of the feed progression, in addition to allowing an increase in
the time available for the feed progression.

Yet another advantage of the present invention is the use of
a unique belt drive system to rotate both the feed and pinch
roll. By use of a double sided timing belt, an‘elimination of
conventional gear train members is possible.

A further advantage of the present invention is the use of a
force based servo screw actuator. Such actuator permits greater

4
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control and faster pinch roll response as compared to prior
pneumatic or hydraulic actuators.

Another advantage of the present invention is the use of a
back up roll support on the feed roll of the device. Such back
up roll increases the placement accuracy and controllability of
the feed roll.

The invention, in one form thereof, comprises an apparatus
for intermittently feeding a workpiece to a press. The apparatus
includes a feed roll with a pinch roll opposite the feed roll
with a workpiece passing between the rolls. A drive mechanism to
used drive the feed roll. A pinch roll actuator is connected to
the pinch roll so that during apparatus operation the actuator
changes pinch roll pressure developed between the pinch roll and
the workpiece without causing loss of contact between the pinch
roll and the workpiece.

The invention, in another form thereof, comprises an
apparatus for intermittently feeding a workpiece to a press. The
apparatus includes a feed roll with a pinch roll opposite the
feed roll with a workpiece passing between the rolls. A drive
mechanism to used drive the feed roll. A pinch roll actuator is
connected to the pinch roll so that during apparatus operation
the pinch roll pressure developed against the workpiece from a
maximum clamp force to one of zero force.

The invention, in yet another form thereof, includes a
method of controlling a pinch roll in a press feed unit having a

5
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feed roll, the method comprising the steps of supplying a
workpiece between the pinch roll and feed roll; applying force to
the pinch roll to create a maximum pinch force between the pinch
roll and workpiece for workpiece movement by the feed roll; and
releasing the force previously created while keeping the pinch
roll in contact with the workpiece for workpiece movement by the
press.

BRIEF DESCRIPTION OF THE DRAWINGS

The above-mentioned and other features and advantages
of this invention, and the manner of attaining them, will become
more apparent and the invention will be better understood by
reference to the following description of an embodiment of the
invention taken in conjunction with the accompanying drawings,
wherein:

Fig. 1 is a sectional view of the present invention; and

Fig. 2 is a sectional view of the device of Figure 1
taken along the line 2-2 and viewed in the direction of ﬁhe
arrows.

DETAILED DESCRIPTION OF THE INVENTION

Referring now to the drawings and particularly to Fig. 1,
there is shown an apparatus, generally designated by the numeral
10, for feeding a workpiece, such as a continuous stock material
from an uncoiling apparatus, to a power operated press to perform

one of a variety of press operations such as, but not limited to,
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stamping, punching, cutting, staking, or the like. Apparatus 10
includes a housing 12 for supporting the rest of the device.

Within housing 12 is a feed roll 14 attached to feed roll
shaft 16. A servo motor 18 (Fig. 2) is the roll drive mechanism
for apparatus 10. Parallel and opposite to feed roll 14 is a
pinch roll 20. Pinch roll 20 is located upon a pinch roll shaft
22. Pinch shaft roll 22 is disposed within a pinch roll bracket
24 which contains both pinch roll 20 and pinch roll shaft 22 for
rotation therein.

Feed roll 14 is attached to servo motor 18 via keyless
bushings 19 (Fig. 2). This arrangement results in a substantial
rotational inertia savings due to the elimination of a coupling
between servo motor 18 (Fig. 2) to feed roll shaft 14 (Fig. 1).
In this embodiment the servo motor shaft is actually feed roll
shaft 16. As shown in Figs. 1 and 2, behind feed roll 14 are
optional back up rolls 26 that increase the stability of feed
roll 14. Back up rolls 26 are keyed for sliding along bottom 13
of housing 12. A rotatable bolt 28 passes through each of the
mountings for back up rolls 26, thereby permitting adjustment and
control of feed roll 14. These back up rolls 26 assist in
rotatable supporting feed roll 14.

Pinch roll bracket 24 is steel machined and acts as a pinch
roll support. Additionally, pinch roll bracket 24 is keyed for
movement toward and away, in a direction normal, to the workpiece

and stock table 35.
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As shown in Fig. 1, a servo pinch roll actuator 30 is
connected to move and control pinch roll bracket 24 toward and
away from feed roll 14. Additionally, and more importantly for
the present invention, actuator 30 creates and controls the
clamping force of pinch roll 20 to the workpiece. 1In operation,
servo pinch roll actuator will only vary the clamping force
between pinch roll 20 and the workpiece, not 1lift pinch roll 20
from the workpiece. Servo pinch roll screw actuator 30 operates
on electric current, such that the force created and applied to
pinch roll 20 and therefore the workpiece, is proportional to the
applied electric current. This actuator 30 is not a poéition
based device but force based in that it’s position is dependent
on the electric current supplied to it along with any forces
(gravity, etc.) or opposing forces (stock support or | |
interference, etc.).

Transmission of rotation is caused by a timing belt 32,
which belt extends from an idle pulley 34 on pinch roll bracket
24, about feed roll 16, behind pinch roll shaft 22 and up again
to pulley 24. Timing belts 32 are double sided, doﬁble toothed
belts able to transmit rotation from the drive means (servo motor
18) to the rolls 14 and 20.

As shown in Figure 2, two such timing belts 32 are utilized
on each side of apparatus 10. The stock inlet table 36 (one part
of stock table 35) along with stock guide 37 is utilized for

guiding workpieces to device 10. The stock outlet table 38 (a
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second part of stock table 35) guides product workpieces toward
an associated press (not shown). As shown in Figure 2 at least
two eccentric style belt tensioners 40 are used about either
pulley 24 for tensioning timing belt 32.

A mechanical or electronic control mechanism, in connection
to the press (not shown), correctly operates motor 18 and servo
pinch roll actuator 30 in time with press operation. An
adjustment mechanism is connected to the control mechanism to
correétly control the electric current applied to actuator 30.

In operation, the present invention causes pinch roll 20 not
to separate from any workpiece moving through device 10 when the
clamping force is released. Workpiece material slides through
stock inlet table through stock guides 37 and into contacé with
feed roll 14 and pinch roll 20. Servo motor 18 drives feed roll
14 in incremental steps as necessary for the feeding of material
to a press (not shown) during feed progression. To insure proper
alignment of feed material passing through device 10 and along
stock output table 38, the pinch force between pinch roll 20 and
the workpiece, or alternatively the force between pinch roll 20
and feed roll 14, will be reduced substantially to zero by a
reduction in force created by pinch roll actuator 30 of Fig. 1.
Actuator 30 causes a reduction of the maximum clamping force
between pinch roll 20 and the workpiece, thereby permitting the

workpiece passing along the stock output table 38 to be moved,
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slided, or guided, by the pilot pins within the press tooling
(not shown) .

On another or subsequent duty cycle, when more material
needs to be fed to the press, actuator 30 will cause pinch feed
roll 20, to change from its substantially zero force clamping
state to that of a maximum clamping force created between pinch
roll 20 and the workpiece. It is at this time that maximum
current will be applied to servo motor 18 and the workpiece will
be acted upon and slid in a direction from stock inlet table 36
towards stock output table 38. After this part of the cycle has
been completed, actuator 30 will again reduce the clamp'forced to
substantially zero, between pinch roll 20 and the workpiece.

Although the clamping force created by actuator 30 varies
from a maximum clamping force to that of zero force (as defined
in this application), the current applied to actuator 30 may not
necessarily need to go to zero. It may be necessary, or in some
embodiments desirable, to cause a very small drag to occur
between pinch roll 20 and the workpiece. Even in this case,
pinch roll will not be elevated or lifted away from the workpiece

by actuator 30.

10
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WHAT IS CLAIMED IS:

1. An apparatus for intermittently feeding a workpiece to
a press, the apparatus comprising:

a feed roll;

a pinch roll opposite said feed roll, the workpiece
passing between said rolls;

a drive mechanism to drive said feed roll; and

~a pinch roll actuator comnnected to said pinch roll that

during apparatus operation changes pinch roll pressure developed
between the pinch roll and the workpiece without causing loss of
contact between said pinch roll and the workpiece.

2. The apparatus of claim 1 in which said pinch roll
actuator controls pinch roll pressure from a maximum clamp force
to that of zero force.

3. The apparatus of claim 1 in which said pinch roll
actuator controls the pinch roll pressure in proportion to
electrical current applied thereto.

4. The apparatus of claim 1 in which drive mechanism
comprises an electric motor attached by keyless bushings to said
feed roll.

5. The apparatus of claim 1 invwhich drive mechanism
comprises belt drive mechanism including a timing belt coﬁnected
to said feed roll and an electric motor attached by keyless
bushings to said feed roll.

11
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6. The apparatus of claim 1 further comprising a backﬁp
roll to rotatably support said feed roll.
7. A method of controlling a pinch roll in a press feed
unit having'a feed roll, the method comprising the steps of:
supplying a workpiece between said pinch roll and said feed
roll;
applying force to said pinch roll to create a maximum pinch
force between said pinch roll and workpiece for workpiece
movement by said feed roll; and
releasing the force previously created while keeping said
pinch roll in contact with the workpiece for workpiece movement
by the press.
8. An apparatus for intermittently feeding a workpiece to
a press, the apparatus comprising:
a feed roll;
a pinch roll opposite said feed roll, the workpiece
passing between said rolls;
a belt drive mechanism to drive said feed roll; and
a pinch roll actuator connected to said pinch roll that
during apparatus operation changes pinch roll pressure developed
between the pinch roll and the workpiece.
9. The apparatus of claim 8 in which said belt drive
mechanism includes a double-sided, double toothed timing belt

drivingly connected to both said feed roll and said pinch roll.

12
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10. The apparatus of claim 8 in which said pinch roll
5 actuator controls the pinch roll pressure in proportion to

electrical current applied thereto.

13
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