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Description

Description of the Invention

From one aspect, the present invention relates
fo a press which comprises a frame, a crank moun-
ted for turning relative to the frame about a crank
axis, a first die carrier guided by the frame for
reciprocation along a rectilinear path and means for
transmitting motion to the first die carrier from the
crank. The invention has been devised primarily for
use in a coining press which comprises a second
die carrier and a collar within which respective dies
mounted on the die carriers engage a workpiece.
Generally, the first die carrier is advanced towards
the second die carrier to effect the coining opera-
tion. The first die carrier is then refracted and the
second die carrier is advanced so that the die
thereon ejects the workpiece from the collar. The
workpieces are fed to and from a position between
the dies across a feed surface. It is desirable that
the die on the first carrier should be held with its
coining face co-planar with the feed surface during
feeding of each workpiece onto and from that die.

In GB 1,476,757, there is disclosed a coining
press having a toggle linkage for transmitting mo-
tion from a crank-driven connecting rod to a first
die carrier. The connecting rod moves with simple
harmonic motion but this motion is modified by the
toggle linkage. Abutments are provided for arrest-
ing travel of the first die carrier with a member of
the toggle linkage in a direction away from the
other die carrier so that the first die will remain in a
position with its coining face co-planar with a feed
surface, whilst the member of the toggle linkage
continues to move away from the other die carrier
and then returns. This arrangement provides a sat-
isfactory dwell of the die on the first die carrier but
each cycle of operation of the machine involves
impact of the member of the toggle linkage with
the first die carrier as the clearance between these
is eliminated. This contributes to vibration of the
machine. A further factor contributing to vibration is
the vertical acceleration and deceleration of the
first die carrier and of the adjacent member of the
toggle linkage. These components necessarily
have a considerable mass.

US-A-3,661,008 discloses a press comprising a
frame, a crank mounted for turning relative to the
frame about a crank axis, a first die carrier guided
by the frame for reciprocation along a rectilinear
path, a linkage for fransmitting motion to the first
die carrier and a connecting rod for transmitting
motion from the crank to the linkage. The linkage
comprises first and second links pivotally connect-
ed to each other and to a third link at their one
ends whilst second ends of the links are connected
respectively to the frame and the first die carrier. A
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further link has one end connected to the frame
and its other end is pivotally connected to the other
end of the third link and to a crankshaft which
extends upwardly from a crank rotatable about an
axis disposed below and laterally offset from the
rectilinear path of the first die carrier. The press is
unsymmetrical and experiences out of balance
forces. Furthermore, when the linkage is arranged
to move the first die carrier in one direction, a
portion of the connecting rod which is remote from
the crank moves in substantially the same direction
so that vibration which results from acceleration of
the first die carrier occurs.

According to the first aspect of the present
invention, there is provided a press comprising a
frame, a crank mounted for turning relative to the
frame about a crank axis, a first die carrier guided
by the frame for reciprocation along a rectilinear
path, a linkage for fransmitting motion to the first
die carrier and a connecting rod for transmitting
motion from the crank to the linkage, wherein the
linkage includes a pair of corresponding links with
the crank axis lying between the corresponding
links, and a further pair of corresponding links; the
links of one of said pairs are connected with the
frame for pivoting relative thereto about respective
axes, the links of the other of said pairs are con-
nected with the first die carrier for pivoting relative
thereto about respective pivot axes which move
with the first die carrier relative to the frame, each
link of the one pair is pivotally connected with a
respective link of the other pair and wherein there
is provided means for fransmitting drive from the
connecting rod to the links of both pairs wherein
the rectilinear path along which the first die carrier
is guided would, if produced, intersect the crank
axis and the linkage is arranged to move the first
die carrier in one direction when a portion of the
connecting rod which is remote from the crank
moves substantially in an opposite direction.

It will be understood that the centre of gravity
of the connecting rod moves along a curved path.
However, in a press in accordance with the first
aspect of the invention, this path is so arranged
that this path extends generally in a direction of
movement of the first die carrier. Movement of the
connecting rod in a direction which is substantially
opposite to that in which the first die carrier is
moving reduces the effect of acceleration of the
first die carrier, in particular the vibration which
results from acceleration of the first die carrier.

It will be appreciated that the problem of vibra-
tion becomes more severe as the operating speed
of a press is increased. The present invention
enables a press to be operated at a higher speed
than can a press as disclosed in GB 1,476,757 or
US 3,661,008.
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The linkage is so arranged that the pair of
corresponding links between which the crank axis
lies move towards and away from the crank axis in
unison. If the links have substantially the same
mass and are arranged in a corresponding manner,
the forces required to produce this movement will
balance.

According to a second aspect of the invention,
there is provided a method of working material
between a pair of dies wherein a crank is rotated at
substantially uniform speed and reciprocates a first
member with simple harmonic motion, the motion
of the first member is converted to a converted
motion other than simple harmonic motion and the
converted motion is applied to one of the dies to
reciprocate the one die, wherein movement is
fransmitted to a first of the dies from a rotating
crank via a connecting rod and a linkage, wherein
movement of the mass of the one die and of parts
which reciprocate with the one die in one direction
is substantially compensated for by movement of a
further mass in a substantially opposite direction,
and wherein, as the first die moves in one direction
towards the other die, the centre of gravity of the
connecting rod moves away from the other die, and
there is no substantial movement of the centre of
gravity of the linkage in a direction transverse fo
said one direction.

In the preferred method, there is no lost motion
as occurs in operation of the press described in
GB 1,476,757.

An example of a press embodying the first
aspect of the invention and which is used in a
method according to the second aspect will now be
described, with reference to the accompanying
drawings, wherein:-

FIGURE 1 is a diagrammatic representation of
the press, as viewed in a direction along a crank
axis of the press, and with a part of a frame of
the press omitted,

FIGURE 2 shows a digrammatic representation
of the press, as viewed in a direction towards
the crank axis and with certain parts shown in
cross-section in a plane containing the crank
axis, and;

FIGURE 3 is a graphical representation of the
motion of a movable die carrier of the press
during one cycle of operation.

The press shown in the drawings comprises a
frame which includes a bed 11, a cross-head 13
disposed above the bed and pillars 12 connecting
the cross-head with the bed. A crank shaft 14 is
supported for rotation relative to the frame about a
horizontal crank axis 15 by means of suitable bear-
ings. In the example illustrated, there is provided a
pair of bearings and the crank 16 is disposed
between the bearings.
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On one end portion of the crank shaft 14, there
is provided a brake and means for fransmitting
drive to the crank shaft from an electric motor or
other prime mover (not shown). A flywheel also
may be mounted on the crank shaft. The brake,
flywheel and transmission means may be con-
structed and arranged in a known manner.

There is incorporated in the frame 10 guide
means 18 for guiding a first die carrier 19 which, in
the example illustrated, is a lower die carrier, for
reciprocation relative to the frame along a rectilin-
ear, vertical path which, if produced, would inter-
sect the crank axis 15. In the example illustrated in
the drawings, the die carrier 19 is disposed above
the crank shaft 14.

Above the die carrier 19, there is mounted in
the frame 10 an upper die carrier 20 which is also
guided for reciprocation along a rectilinear, vertical
path. For reciprocating the upper die carrier 20,
there is mounted on or in the cross head 13 ejector
drive means 21 which is connected with the crank
shaft 14 by a belt and pulley drive 22. The ejector
drive means and the upper die carrier may be
constructed and arranged in a known manner.

The press includes a feed surface 23, across
which workpieces can be fed to and from a position
between respective dies mounted on the die car-
riers 19 and 20. Feed means is provided for feed-
ing the workpieces across the feed surface 23. The
feed means may be a dial plate or other known
feed means and provision may be made for trans-
mitting drive in a known manner from the crank-
shaft 14 to the feed means. There is supported in a
position spaced above the feed surface 23 by a
distance slightly greater than the thickness of work-
pieces intended to be worked in the press a collar
24 or ring die.

For transmitting motion from the crank 16 to
the lower die carrier 19, there is provided a com-
bination of a connecting rod 24 and a toggle link-
age 25. During rotation of the crank shaft 14 at
substantially constant speed, the connecting rod 24
executes simple harmonic motion. This motion is
modified by the toggle linkage 25 so that the lower
die carrier 19 does not execute simple harmonic
motion. During a part of each cycle, the lower die
carrier dwells in a position such that a coining
surface of a die mounted on the lower die carrier is
substantially flush with the feed surface 23. Whilst
the coining surface of the lower die is flush with
this surface, a workpiece which has been coined is
moved from the lower die and a workpiece blank is
moved into a position directly above the lower die.

The toggle linkage 25 comprises a first link 26
and a second link 27 which are pivotally connected
to each other adjacent to first ends of these links
for relative movement about a pivot axis 32. The
first link 26 is also pivotally connected with the first
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die carrier 19. The second link 27 is pivotally
connected adjacent to its end remote from the link
26 with the frame 10 for movement relative to the
frame about a pivot axis 33 which is fixed with
respect to the frame.

Means is provided for transmitting motion from
the connecting rod 24 to the links 26 and 27. In the
example illustrated, this means comprises a third
link 28 connected adjacent to one of its ends with
the first and second links for pivoting relative there-
to about the pivot axis 32 and connected adjacent
o its opposite end with the connecting rod 24 for
pivoting relative thereto about a pivot axis 34.

The frame 10 incorporates guide means 35 for
guiding that end portion of the connecting rod 24
which is adjacent to the pivot axis 34 along a
rectilinear path, the centre line 36 of which co-
incides with the centre line of the path of travel of
the lower die carrier 19 and which passes through
the centres of respective coining faces of the dies.
When the crank shaft 14 turns, the axis 34 is
reciprocated along this path and the axis 32 is
moved towards and away from the path. Accord-
ingly, the upper end portion of the link 26 is caus-
ed to move upwardly and downwardly by rotation
of the shaft. It would be within the scope of the
invention to pivotally connect the link 26 adjacent
to its upper end directly with the lower die carrier
19. In this case, the pivot connection would be
intersected by the centre line 36.

In the example illustrated, the toggle linkage
comprises fourth, fifth and sixth links 29, 30 and 31
which correspond respectively to the first, second
and third links but which are disposed at a side of
the centreline 36 opposite to that at which the first,
second and third links are disposed. The first and
fourth links may be pivotally connected with the
lower die carrier 19 for movement relative thereto
about a common pivot axis which lies on the cen-
treline 36. In the example illustrated, there is pro-
vided a beam 37 which is interposed between the
lower die carrier, on the one hand, and the links 27
and 29, on the other hand.

At a mid-portion of the beam 37, the beam is
connected with the lower die carrier 19 for pivoting
relative thereto about a pivot axis 38 which inter-
sects the centreline 36. Since the lower die carrier
is guided by the frame for reciprocation along a
path parallel to the centreline 36, the axis 38 is
constrained also to move along the cenireline 36
and always intersects that centreline. The first link
26 is connected adjacent to its upper end with the
beam 37 adjacent to one end of the beam for
relative pivoting about a pivot axis 39. The fourth
link 29 is connected adjacent to its upper end with
the beam adjacent to an opposite end of the beam
for relative pivoting about a pivot axis 40.
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The fourth link 29 is pivotally connected adja-
cent to its lower end with the fifth link 30 and the
sixth link 31 for relative pivoting of these links
about a pivot axis 41. Adjacent to an end remote
from the pivot axis 41, the fifth link 30 is connected
with the frame 10 for pivoting about a pivot axis 42
which is fixed with respect to the frame. Adjacent
to an end portion of the sixth link 31 which is
remote from the pivot axis 41, this link is con-
nected with the third link 28 and with the connect-
ing rod 24 for pivoting relative thereto about the
pivot axis 34. The pivot axes 32, 33, 34 and 38 fo
42 are all parallel to the crank axis 15 and are
distributed around that axis.

The linkage 25 is represented in Figure 1 in
the condition which corresponds to a T.D.C. posi-
tion of the crank 16 and a B.D.C. position of the
lower die carrier 19. In this configuration of the
linkage, the third and sixth links 28 and 31 are
substantially co-linear. The pivot axes 32,34 and 41
may lie on a rectilinear line which is perpendicular
o the centreline 36. As the crankshaft 14 turns and
the crank 16 descends, the connecting rod 24 and
the pivot axis 34 descend along the centreline 36.
This causes the links 28 and 31 to depart from a
co-linear relation, so drawing towards the centreline
36 the pivot axes 32 and 41. This tends to move
the links 26 and 27 from the mutually inclined
configuration illustrated in Figure 1 towards a co-
linear relation and also tends to move the links 29
and 30 from the mutually inclined relation illus-
trated in Figure 1 towards a co-linear relation. Ac-
cording, the beam 37 and the lower die carrier 19
are driven upwardly whilst the connecting rod is
driven downwardly. The vertical movement of the
centre of gravity of the lower die carrier, the link-
age 25, the connecting rod 24 and the crank 16,
considered collectively, is through a relatively small
distance, as compared with the vertical movement
of this centre of gravity which would occur in a
case where, as disclosed in GB 1,476,757, the
connecting rod moves in a direction which is pri-
marily at right angles fo the direction of movement
of the tool carrier. It will be appreciated that the
centre of gravity of the connecting rod 24 moves
along a curved path which departs somewhat from
the centreline 36 and that the centre of gravity of
the crank 16 moves along a circular path. Accord-
ingly, the movement of the crank, connecting rod
and links 28 and 31 does not compensate precisely
for the movement of the lower die carrier 19 and
the beam 37. Counterweights (not shown) may be
provided on the crankshaft 14 to balance the mass
of the crank 16 and, possibly, partially to counter
balance the mass of the connecting rod 24. Such
arrangements of counterweights in association with
a crank shaft are well known.



7 EP 0 435 992 B1 8

The displacement of the lower die carrier 19
from its B.D.C. position during one cycle is repre-
sented in Figure 3 where the displacement of the
lower die carrier is plotted against the angular
position of the crankshaft 14.

It will be noted that each of the links 26 to 31
and the connecting rod 24 are subjected during
operation to tensile and compressive stresses but
are not subjected to any bending load. During parts
of each cycle of operation, the length of the con-
necting rod 24 departs from a parallel relation with
the centreline 36. Accordingly, tensile and com-
pressive forces in the connecting rod exert on the
pivot which defines the pivot axis 34 forces having
both a vertical component and a horizontal compo-
nent. These horizontal components are borne by
the guide means 35 and are transmitted directly to
the frame.

It will noted that the first and second links 26
and 27 move in unison respectively with the fourth
and fifth links 29 and 30. The horizontal component
of acceleration of the pivot axis 32 is exactly equal
and opposite to the horizontal component of accel-
eration of the pivot axis 41. Accordingly, these
horizontal components of acceleration do not con-
tribute significantly to vibration of the press.

The linkage 25 illustrated in the accompanying
drawings is arranged for use with a connecting rod
24 which extends from the crank axis 15 in a
direction away from the first die carrier 19. This
arrangement leads fo a relatively compact struc-
ture. Alternatively, the connecting rod may be ar-
ranged to extend upwardly from the crank. In this
case, the third and sixth links would be arranged fo
drive the pivotal connection between the first and
second links away from the pivotal connection be-
tween the fourth and fifth links as the connecting
rod is driven upwardly, so that the first die carrier
would move downwardly during upward movement
of the connecting rod. In both this modified ar-
rangement and in the arrangement illustrated in
Figure 1, the mass which moves downwardly when
the first die carrier moves upwardly is constituted
by the crank, connecting rod and by the linkage.
These parts are all integral elements of the means
for transmitting motion from the crankshaft to the
first die canter. There is not associated with the
linkage any counterweight which serves solely to
compensate for movement of the mass represent-
ed by the first die carrier. It will be appreciated that
the driving of such counterweights would detract
from the force which could be applied by the first
die carrier to the first die, for working the work-
piece.

It will be noted that the linkage 25 provides
two, corresponding paths for the transmission of
force from the connecting rod 24 to the lower die
carrier 19. Accordingly, the magnitude of the force
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transmitted by each link of the linkage 25 is ap-
proximately half of that force which would be trans-
mitted by the links of a press having the same duty
but only a single pair of links, corresponding to the
first and second links 26 and 27 of the illustrated
arrangement. Accordingly, the links can be rela-
tively light and the aggregate mass of the linkage
25 is not excessive.

The mass of the connecting rod 24 is consider-
ably less than is the mass of the first die carrier 19.
Even the aggregate of the mass of the connecting
rod, the mass of the link 28 and the mass of the
link 31 and associated parts which move with the
axis 34, may be considerably less than the ag-
gregate of the mass of the first die carrier, the
beam 37 and other parts which move with the axis
38. The distance through which the axis 34 moves
vertically is considerably greater than is the dis-
tance which the axis 38 moves vertically. Accord-
ingly, the movement of the smaller mass repre-
sented by the parts which move with the axis 34 is
able to compensate for the movement of the larger
mass of the parts which move the axis 38.

The centre of mass of the asembly comprising
the crank and any associated counterweights, the
connecting rod, the linkage 25, the beam 37 and
the lower die carrier 19 is maintained almost sta-
tionary during each cycle 19 of operation of the
press. The position of this centre of mass does not
move more than 30 mm and preferably not more
than 10 mm.

The features disclosed in the foregoing de-
scription, or the accompanying drawings, ex-
pressed in their specific forms or in terms of a
means for performing the disclosed function, or a
method or process for attaining the disclosed re-
sult, as appropriate, may, separately or in any
combination of such features, be utilised for real-
ising the invention in diverse forms thereof.

Claims

1. A press comprising a frame (10), a crank (14)
mounted for turning relative to the frame about
a crank axis (15), a first die carrier (19) guided
by the frame for reciprocation along a rectilin-
ear path, a linkage (26,27,28) for transmitting
motion to the first die carrier (19) and a con-
necting rod (24) for transmitting motion from
the crank (14) to the linkage (26,27,28), charac-
terised in that the linkage includes a pair of
corresponding links (26,29) with the crank axis
(15) lying between the corresponding links
(26,29), and a further pair of corresponding
links (27,30); the links (27,30) of one of said
pairs are connected with the frame (10) for
pivoting relative thereto about respective axes
(33,42), the links (26,29) of the other of said
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pairs are connected with the first die carrier
(19) for pivoting relative thereto about respec-
tive pivot axes (39,40) which move with the
first die carrier relative to the frame (10), each
link (27,30) of the one pair is pivotally con-
nected with a respective link of the other pair
and wherein there is provided means for trans-
mitting drive from the connecting rod to the
links of both pairs, wherein the rectilinear path
along which the first die carrier is guided
would, if produced, intersect the crank axis and
the linkage is arranged to move the first die
carrier (19) in one direction when a portion of
the connecting rod (24) which is remote from
the crank moves substantially in an opposite
direction.

A press according to Claim 1 wherein the
connecting rod (24) extends from the crank
(14) in a direction away from the first die
carrier (19).

A press according to Claim 1 or Claim 2
wherein the linkage includes first (26), second
(27) and third (28) links connected together
adjacent to respective first ends for relative
pivoting about a pivot axis (32) which is par-
allel to the crank axis (15), the linkage further
includes fourth (29), fifth (30) and sixth (31)
links which are connected together adjacent to
respective first ends for relative pivoting about
a further pivot axis (41) which is parallel to the
crank axis (15), wherein the third (28) and sixth
(31) links are pivotally connected to each other
and to the connecting rod (24) adjacent to
second ends of the third and sixth links,
wherein the second (27) and fifth (30) links are
pivotally connected with the frame (10) adja-
cent to second ends of the second and fifth
links, wherein the first (26) and fourth (29) links
are pivotally connected with the first die carrier
(19) adjacent to second ends of the first (26)
and fourth (29) links.

A press according to Claim 3 wherein the
linkage further comprises a beam (37), op-
posite end portions of the beam (37) are pivot-
ally connected with respective ones of the first
(26) and fourth (29) links adjacent to the sec-
ond ends thereof and a mid-portion of the
beam is pivotally connected with the first die
carrier (19).

A press comprising a frame (10), a first die
carrier (19) guided by the frame (10) for recip-
rocation along a rectilinear path, a crank (14)
mounted for turning relative to the frame (10)
about a crank axis and a linkage (26-31) for
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10

converting the simple harmonic motion pro-
duced by rotation of the crank (14) at uniform
speed to a converted motion which is other
than simple harmonic motion and applying the
converted motion to the first die carrier (19),
wherein the linkage (26-31) is arranged fo
move a substantial mass in one direction when
the first die carrier (19) is moved in an op-
posite direction.

A method of working material between a pair
of dies wherein a crank (14) is rotated at
substantially uniform speed and reciprocates a
first member (24) with simple harmonic motion,
the motion of the first member (24) is con-
verted o a converted motion other than simple
harmonic motion and the converted motion is
applied to one of the dies to reciprocate the
one die, wherein movement is fransmitted to a
first of the dies from a rotating crank (14) via a
connecting rod (24) and a linkage (26-31),
characterised in that movement of the mass of
the one die and of parts which reciprocate with
the one die in one direction is substantially
compensated for by movement of a further
mass in a substantially opposite direction, and
wherein, as the first die moves in one direction
towards the other die, the centre of gravity of
the connecting rod moves away from the other
die, and there is no substantial movement of
the centre of gravity of the linkage (26-31) in a
direction transverse to said one direction.

Patentanspriiche

1.

Presse mit einem Rahmen (10), einer Kurbel
(14), die relativ zum Rahmen drehbar um eine
Kurbelachse (15) befestigt ist, einem ersten
Stempeltrdger (19), der zur Hin- und Herbewe-
gung entlang einer geradlinigen Bahn von dem
Rahmen gefiihrt ist, einem Gestidnge (26, 27,
28) zur Ubertragung der Bewegung auf den
ersten Stempeltrdger (19) und einer Pleuel-
stange (24) zur Ubertragung der Bewegung
von der Kurbel (14) auf das Gestdnge (26, 27,
28), dadurch gekennzeichnet, daB das Gestin-
ge ein Paar sich entsprechender Stangen (26,
29), zwischen denen die Kurbelachse (15)
liegt, und ein weiteres Paar sich entsprechen-
der Stangen (27, 30) enthdlt; wobei die Stan-
gen (27, 30) von einem der Paare mit dem
Rahmen (10) verbunden und drehbar zu die-
sem um die jeweiligen Achsen (33, 42) sind,
und die Stangen (26, 29) von dem anderen
Paar mit dem ersten Stempeltrdger (19) ver-
bunden und drehbar zu diesem um die jeweili-
gen Drehachsen (39, 40) sind, welche sich mit
dem ersten Stempeltrdger relativ zum Rahmen
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(10) bewegen, und jede Stange (27, 30) des
einen Paares mit einer jeweiligen Stange des
anderen Paares drehbar verbunden ist, wobei
ein Mittel zur Antriebsibertragung von der
Pleuelstange auf die Stangen beider Paare vor-
gesehen ist und die geradlinige Bahn entlang
welcher der erste Stempeltrdger geflihrt ist -
falls verldngert - die Kurbelachse kreuzen wiir-
de, und das Gestdnge angeordnet ist, den
ersten Stempelirdger (19) in eine Richtung zu
bewegen, wenn sich ein von der Kurbel abge-
wandter Abschnitt der Pleuelstange (24) im
wesentlichen in eine entgegengesetzte Rich-
tung bewegt.

Presse nach Anspruch 1, dadurch gekenn-
zeichnet, daB sich die Pleuelstange (24) von
der Kurbel (14) in einer von dem ersten Stem-
peltrdger (19) weggerichteten Richtung er-
streckt.

Presse nach Anspruch 1 oder 2, dadurch ge-
kennzeichnet, daB das Gestdnge erste (26),
zweite (27) und dritte (28) Stangen enthilt, die
angrenzend an jeweilige erste Endabschnitte
drehbar um eine parallel zur Kurbelachse (15)
verlaufende Drehachse (32) miteinander ver-
bunden sind, und das Gestidnge des weiteren
vierte (29), flinfte (30) und sechste (31) Stan-
gen enthilt, welche angrenzend an erste End-
abschnitte drehbar um eine weitere, parallel
zur Kurbelachse (15) verlaufende Drehachse
(41) miteinander verbunden sind, wobei die
dritten (28) und sechsten (31) Stangen mitein-
ander und mit der Pleuelstange (24) angren-
zend an zweite Endabschnitte der dritten und
sechsten Stangen drehbar verbunden sind, wo-
bei die zweiten (27) und flinften (30) Stangen
mit dem Rahmen (10) angrenzend an zweite
Endabschnitte der zweiten und fiinften Stangen
drehbar verbunden sind, und wobei die ersten
(26) und vierten (29) Stangen mit dem ersten
Stempeltrdger (19) angrenzend an zweite End-
abschnitte der ersten (26) und vierten (29)
Stangen drehbar verbunden sind.

Presse nach Anspruch 3, dadurch gekenn-
zeichnet, daB das Gestidnge weiterhin umfaBt
einen Balken (37), wobei gegenlberliegende
Endabschnitte des Balkens (37) drehbar mit
den jeweiligen ersten (26) und vierten (29)
Stangen angrenzend an deren zweiten Enden
drehbar verbunden sind, und ein Mittelab-
schnitt des Balkens drehbar mit dem ersten
Stempeltrdger (19) verbunden ist.

Presse mit einem Rahmen (10), einem ersten
Stempeltrdger (19), der bei der Hin- und Her-
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bewegung entlang einer geradlinigen Bahn von
dem Rahmen (10) gefiihrt wird, einer Kurbel
(14), die drehbar zu dem Rahmen (10) um eine
Kurbelachse befestigt ist, und einem Gestidnge
(26-31) zur Umwandlung der durch die Dre-
hung der Kurbel (14) bei einer gleichmiBigen
Drehzahl erzeugten, einfachen harmonischen
Bewegung in eine sich von der einfachen har-
monischen Bewegung unterscheidende, umge-
wandelte Bewegung und zur Anwendung der
umgewandelten Bewegung an dem ersten
Stempelirdger (19), wobei das Gestidnge (26-
31) angeordnet ist, eine erhebliche Masse in
eine Richtung zu bewegen, wenn der erste
Stempelirdger (19) in eine entgegengesetzte
Richtung bewegt wird.

Verfahren zur Materialbearbeitung zwischen ei-
nem Paar von Stempeln, bei dem eine Kurbel
(14) mit im wesentlichen gleichmiBiger Dreh-
zahl gedreht wird und ein erstes Bauteil (24)
mit einer einfachen harmonischen Bewegung
hin- und herbewegt, wobei die Bewegung des
ersten Bauteils (24) in eine sich von der har-
monischen Bewegung unterscheidende, umge-
wandelte Bewegung umgewandelt wird, und
die umgewandelte Bewegung bei einem der
Stempel angewendet wird, um diesen hin- und
herzubewegen, wobei die Bewegung von einer
sich drehenden Kurbel (14) Uber eine Pleuel-
stange (24) und ein Gestdnge (26-31) auf ei-
nen ersten der Stempel Ubertragen wird, da-
durch gekennzeichnet, daB die Bewegung der
Masse von dem einen Stempel sowie von Tei-
len, die sich mit dem einen Stempel in einer
Richtung hin- und herbewegen, im wesentli-
chen durch eine Bewegung einer weiteren
Masse in eine im wesentlichen entgegenge-
setzte Richtung ausgeglichen wird, und wobei
sich der Schwerpunkt der Pleuelstange von
dem anderen Stempel wegbewegt, wihrend
sich der erste Stempel in eine Richtung auf
den anderen Stempel zubewegt, und wobei
keine erhebliche Bewegung des Schwerpunk-
tes des Gestdnges (26-31) in einer quer zu der
einen Richtung verlaufenden Richtung auftritt.

Revendications

Presse comprenant un bati (10), une manivelle
(14) montée pour tourner par rapport au bati
autour d'un axe (15) de manivelle, un premier
support de matrice (19) guidé par le bati en
mouvement alternatif le long d'un trajet rectili-
gne, une liaison (26, 27, 28) servant 2 ftran-
smetire le mouvement au premier support
d'outil (19), et une bielle (24) servant & tran-
smetire le mouvement de la manivelle (14) 4 la
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liaison (26, 27, 28), caractérisée en ce que la
liaison comprend une paire d'éléments de liai-
son correspondants (26, 29), l'axe (15) de la
manivelle se trouvant enire les éléments de
liaison correspondants (26, 29), et une autre
paire d'éléments de liaison correspondants
(27, 30), les éléments de liaison (27, 30) de
I'une des paires sont reliées au bati (10) pour
pivoter par rapport & celui-ci autour d'axes
respectifs (33, 42), les éléments de liaison (26,
29) de l'auire paire sont reliées au premier
support de matrice (19) pour pivoter par rap-
port & celui-ci autour d'axes d'articulation res-
pectifs (39, 40) qui se déplacent avec le pre-
mier support de mairice par rapport au bati
(10), chaque élément de liaison (27, 30) d'une
paire est reliée de maniére pivotante 3 un
élément de liaison respectif de 'autre paire, et
il est prévu des moyens pour transmetire le
mouvement de la bielle aux éléments de liai-
son des deux paires, la trajectoire rectiligne, le
long de laquelle le premier support de matrice
est guidé, venant en intersection , si cela se
produit, avec I'axe de la manivelle, et I'élément
de liaison est agencé pour déplacer le premier
support de matrice (19) dans une direction
lorsque une partie de la bielle (24) qui est
éloignée de la manivelle se déplace sensible-
ment dans une direction opposée.

Presse selon la revendication 1, dans laquelle
la bielle (24) part de la manivelle (14) dans une
direction qui s'éloigne du premier support de
matrice (19).

Presse selon la revendication 1 ou la revendi-
cation 2, dans laquelle la liaison comprend un
premier élément de liaison (26), un deuxiéme
élément de liaison (27) et un troisieme élément
de liaison (28) qui sont reliées entre eux dans
la région de leurs premiéres extrémités res-
pectives pour pivoter les uns par rapport aux
autres autour d'un axe d'articulation (32) qui
est parallele 3 l'axe (15) de la manivelle, la
liaison comprend en outre un quatriéme élé-
ment de liaison (29), un cinquieme élément de
ligison (30) et un sixieme élément de liaison
(31) qui sont reliés entre eux dans la région de
leurs premiéres extrémités respectives pour
pivoter les uns par rapport aux autres autour
d'un autre axe d'articulation (41) qui est paral-
gle & l'axe (15) de la manivelle, le troisiéme
élément de liaison (28) et le sixiéme élément
de liaison (31) étant reliés de maniére pivotan-
te I'un & l'autre ainsi qu'a la bielle (24) dans la
région des deuxiémes exirémités des troisié-
me et sixiéme éléments de liaison, le deuxié-
me élément de liaison (27) et le cinquiéme
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élément de liaison (30) étant reliés de maniére
pivotante au bati (10) dans la région des
deuxiemes exirémités des deuxiéme et cin-
quieme éléments de liaison et le premier é1é-
ment de liaison (26) et le quatrieme élément
de liaison (29) étant reliés de maniére pivotan-
te au premier support de matrice (19) dans la
région des deuxiemes extrémités du premier
élément de liaison (26) et du quatrieme élé-
ment de liaison (29).

Presse selon la revendication 3, dans laquelle
la liaison comprend en outre une poutre (37),
les portions extrémes opposées de la pouire
(37) étant reliées de maniére pivotante 34 des
extrémités respectives du premier élément de
liaison (26) et du quatrieme élément de liaison
(29) dans la région de leurs deuxiemes extré-
mités, et une partie centrale de la poutre étant
reliée de maniére pivotante sur le premier sup-
port de matrice (19).

Presse comprenant un bati (10), un premier
support de matrice (19) guidé par le bati (10)
en mouvement alternatif le long d'un ftrajet
rectiligne, une manivelle (14) montée pour
tourner par rapport au bati (10) autour d'un axe
de manivelle et une liaison (26 & 31) servant a
transformer le mouvement harmonique simple
produit par la rotation de la manivelle (14) a
une vitesse uniforme en un mouvement trans-
formé qui est différent du mouvement harmoni-
que simple, et & appliquer le mouvement
transformé au premier support de matrice (19),
dans laquelle la liaison (26 2 31) est agencée
pour déplacer une masse importante dans une
direction lorsque le premier support de matrice
(19) est déplacé dans une direction opposée.

Procédé pour metire en forme une matiére
entre une paire de maitrices, dans lequel une
manivelle (14) est entrainée en rotation & une
vitesse sensiblement uniforme et imprime un
déplacement alternatif & un premier élément
(24) selon un mouvement simple harmonique,
le mouvement du premier élément (24) est
transformé est un mouvement transformé diffé-
rent du mouvement harmonique simple et le
mouvement fransformé est appliqué & Il'une
des matrices pour entrainer cette matrice en
mouvement alternatif, dans lequel un mouve-
ment est transmis & une premiére des matri-
ces a partir d'une manivelle tournante (14), par
I'intermédiaire d'une bielle (24) et d'une liaison
(26 a 31), caractérisé en ce que le mouvement
de la masse de la premiére matrice et d'élé-
ments qui se déplacent en mouvement alterna-
tif avec la premiére mairice dans une direction
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est sensiblement compensé par le mouvement
d'une aufre masse dans une direction sensi-
blement opposée, et dans lequel, lorsque la
premiére matrice se déplace dans une premié-
re direction orientée vers l'autre matrice, le
centre de gravité de la bielle s'éloigne de
l'autre outil et il ne se produit pas de déplace-
ment notable du centre de gravité de la liaison
(26 & 31) dans une direction transversale 2
ladite premiére direction.
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