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(54) MECHANICAL PRESS
(57) The invention relates to forge-and-pressing en-
gineering.

The inventive mechanical press consists of a slider
(3) arranged in the guides of a bed (1), a crank or eccen-
tric shaft (4), double-hinged rocker (5), cylindrical coun-
terbalance (2) containing an elastic restraint (23) for the
slider top position. Said mechanical press also comprises
an electric motor, flywheel, electromagnetic clutchless
press control device embodied in the form of at least one
electromagnet (8) and a moyable armature (12), a trans-
fer gear in the form a rocker am (21) and press control
means.

The novelty of said invention lies in that the movable
armature of the electromagnet of the clutchless press
control device is embodied in the form of a two-shoulder
arm (12) which is arranged in such a way that it is rotat-
able around an axi’s (13) fixed to the press bed. One
shoulder of the armature-arm is arranged on the side of
the wall of the press bed in such a way that it is interface-
able with the surface (18) of the rigid core (11) of the
electromagnet (8) by means of a displaceable
spring-loaded by a spring (15) adjustable core (16) pro-
vided with a surface (17). The other arm of said arma-
ture-arm (19) is movably connected to the outside end
of the rocker arm (21) of the transfer gear.
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Description
Field of the Invention

[0001] The invention relates to a press and forge me-
chanical engineering, and to mechanical presses and an-
other press-forging machines in particular.

Background of the Invention

[0002] The mechanical press is known, having a slide
placed in bed guide rails, the slide is coupled to a crank
shaft or eccentric shaft through a two-link rod and is tied
with cylindrical balancers fixed to a bed; an electric motor
is mounted on a machine bed and is connected through
a flexible drive with a flywheel fixed rigidly on the above
shaft; a slide has upper working position limit stop. Be-
sides, the press has a clutchless press actuating mech-
anism, installed on the bed, controls for a clutchless
mechanism as well as a transfer mechanism made as a
balancing lever, connected by a hinge with a two-link
connecting rod (The Patent of Germany No 561059,
1934-03-19, IPC B30B1/26).

[0003] The shortcomings of this mechanical press are
its lower reliability, service life and productivity due to an
alternate / reciprocal motion of the piston together with
a connecting rod inside a pneumatic or hydraulic cylinder
of a clutchless actuating mechanism during press oper-
ation, as a result of this the clutchless mechanism works
as an air pump that results in a quick wear of a piston
and a cylinder connecting rod lip-type seals and in un-
justified energy losses of a machine drive.

[0004] Atthe sametime, ateach press slide travel from
the extreme upper to the extreme lower position the so
called "squeezing" of the compressed air (or liquid) oc-
curs inside the actuating cylinder connecting rod cavity,
and a power friction takes place simultaneously in a cyl-
inder hinge and in a hinge of a two-link connecting rod,
thus causing additional energy losses which reduce
press output and its service life.

[0005] Besides, amass ofthe actuating cylinder mech-
anism fixed to a hinge and protruding as a cantilever out-
side the machine bed zone will increase a value of dy-
namic loads applied to connecting rod links of a press
crank group and on its bed due to alternating up and
down swinging on a hinge.

[0006] Then, during an axle rotation when compressed
air (or liquid) enters into the connecting rod cavity of the
cylinder piston, the piston and the connecting rod will
move to the right at the command of the press actuating
mechanism.

[0007] Atthistime, as it was found in our experimental
investigations, the connecting rod upper link 7 with a stop
12 and a connecting rod lower link 8 with a stop 13 are
also moving to the right direction till the moment of an
impact of both stops 12 and 13, to ensure a fixed position
of connecting rod links 7 and 8 during operation (numbers
on these positions correspond to positions in the draw-
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ings of the above patent).

[0008] Dynamicimpacts and concussions of the press
drive during its operation in a single stroke mode at a
maximum rate reach 40 - 50 strokes/min.

[0009] All these conditions cause increased loads on
all parts and units of the machine and as a result of this
a reliability, service life and safety of both the clutchless
actuating mechanism and a mechanical press as awhole
are reduced.

[0010] In addition to this the aerosol mixture of oil with
compressed air is being discharged into the atmosphere
from a cylinder of the actuating mechanism at each slide
stroke during operation in a single stroke mode, thus de-
teriorating ecological conditions inside the room.
[0011] A mechanical press is also known which has a
slide placed in bed guide rails, the slide is coupled to a
crank shaft or eccentric shaft through a two-link rod and
is tied with a balancer fixed to a bed; it has a limiter of a
slide upper working position and also an electric motor
located on a bed and connected through a flexible drive
with a flywheel fixed rigidly on the shaft. Besides, the
press has a clutchless press actuating mechanism, in-
stalled on the bed, controls for a clutchless mechanism
as well as transfer mechanism made as abalancing lever,
connected hingedly with a two-link connecting rod (The
Patent of Czechoslovakia No 135097, 1969-07-04, IPC
B30b).

[0012] The shortcomings of this press known by the
Patent of Czechoslovakia are its insufficient reliability and
service life caused by the action of the crankshaft during
press operation onto a movable wedge stop 13 of a
clutchless actuating mechanism through a rod 10 and a
moving bar 11 with a wedge limiter 11a, this causes skew-
ing of a wedge stop 13 of a control mechanism 14 inside
bed guide rails 1 and this leads to a breakage of a transfer
mechanism as it was shown by our experimental inves-
tigations. Apparently, the wedge stop 13 of the actuating
mechanism 14 can not move down simultaneously during
a slide movement from its upper position into its extreme
lower position to compensate a crank mechanism travel
during rotation of a crankshaft due to its jamming inside
press guide rails caused by skewing.

[0013] Moreover, when a moving wedge stop of the
clutchless actuating mechanism travels down, high fre-
quency noise exceeding 90 dB is generated at each ac-
tuation of a press in a single stroke mode (40-50 strokes
per minute) due to strong impacts between the rod wedge
stop and the actuating mechanism wedge stop. This
noise leads to a detrimental effect on a health of the press
service personnel and does not correspond to accepted
operator safety norms during mechanical press opera-
tion.

[0014] Besides, in the mechanical press by the above
Patent of Czechoslovakia the agent in the actuating cyl-
inder is also being "squeezed" during each slide travel
and a power friction occurs in rod hinges and in guides
of the moving bar. This causes additional energy losses
which decrease the press output and its service life.
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[0015] A mechanical press is known which is taken as
a closest counterpart, comprising a slide placed in bed
guide-rails, the above slide is connected with a crank
shaft or eccentric shaft through a two-link rod and is tied
with a cylindrical balancer fixed to a bed and to an elastic
limiter of a slide upper position located in the above bal-
ancer and also an electric motor located on a bed and
connected through a flexible drive with a flywheel fixed
rigidly on the shaft, electromagnetic clutchless press ac-
tuating mechanism in a form of at least, one electrical
magnet, consisting of a body and a movable armature,
a transfer mechanism in a form of a balancer connected
through a hinge with a two-link rod and also press con-
trols. (The Patent of the Russian Federation N0 745705,
IPC B30B1/26, 1993 - 09 - 20; and also the Patent of
Great Britain No 1578373, 1980-11-05, IPC B30B15/00,
B21D22/00, B21D28/00, B21J11/00, B23D15/00).
[0016] Inthe said mechanical press a design of a slide
is foreseen which consists of two interconnected adjust-
able parts (lower and upper part), the above design im-
pairs and complicates press service conditions during its
maintenance.

[0017] Besides, in the said mechanical press design
the electrical magnet of the press clutchless actuating
mechanism is located directly on a slide and as a result
of this the said mechanism receives all dynamic loads
(shocks, concussions, vibrations, oscillations) generated
as a result of a slide work during cold sheet operations:
cutting down, punching, cutting, bending, etc., that also
reduces reliability, longevity and service life of a press
actuating mechanism.

[0018] Moreover, a power contact between a cone and
a flag/balancer 47 of a two-link rod takes place at a mag-
netic action on command in both electromagnets of the
armature 36 with a coil 35 of the body 34.

[0019] Technological difficulties of manufacturing a
clutchless mechanism arise at production of this press
and these are caused by obtaining many precise mating
surfaces: the armature 36 with a surface of the body 34
outer face; a core 45 with the opening 40 of the disc 39;
a cone 41 with a conical opening 48 of the balancer 47,
this complicates a press design and increases its cost.
[0020] Besides, the design of the second version of
this press according to the above patent of Great Britain,
illustrated in Fig. 3 and 4, foresees an interaction of the
armature 36 with the surface of the body 34 outer face
as well as simultaneous interaction of friction elements
49 of the moving discs 50 with face surfaces of the
flag/balancer 47 of the press connecting-rod. As it was
shown by our experimental investigations, formation of
gaps between these elements and the flag/balancer 47
takes place in case of the frictional elements 49 wear and
the force retention of links of the two-links rod in the re-
quired position discontinues, that causes emergency sit-
uation during operation of the mechanical press.
[0021] Thus, both design versions of the clutchless
electromagnetic actuating mechanisms as by the Patent
of the Russian Federation No 745705 and by the Patent
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of Great Britain No 1578373 do not correspond to a full
extent to safety requirements and operation conditions
of mechanical presses.

Summary of the Invention

[0022] The technical objective of the invention is to in-
crease a reliability, longevity and productivity of a press,
to prolong its service life, toimprove ecological cleanness
and safety requirements during press operation.

[0023] To solve this problem in the mechanical press
having a slide located in bed guide rails, the slide is cou-
pled to a crank shaft or eccentric shaft through a two-link
rod and is tied with a cylindrical balancer fixed to a bed
and also with aresilient stopper of the slide upper position
located inside the said balancer. The press has also an
electric motor located on a bed and connected through
a flexible drive with a flywheel fixed rigidly on a shaft and
an electromagnetic clutchless press actuating mecha-
nism in the form of at least, one electromagnet which
consists of a body and a moving armature, the transfer
mechanism in the form of a balancer, connected by a
hinge with a two-link connecting rod and also press con-
trol means, ACCORDING TO THE INVENTION, the
moving armature of the electromagnetic clutchless actu-
ating mechanism is made in the form of a double-crank
arm mounted rotatably on the axis fixed to a machine
frame; at that one arm of the armature lever located from
the side of the press bed wall is mounted in such a way,
that it can be mated with an electromagnet through a
moving spring-loaded adjustable core having a platform
and another armature lever arm is connected movably
with the outer end of the transfer mechanism lever.
[0024] In this case it is expedient to make the slide
initial upper position limiter in the form of a rod protruding
from a piston in the upper cavity of the balancer cylinder.
An elastic ring with a through hole is mounted freely on
this rod.

[0025] The best results can be achieved if the elastic
ring of the slide initial upper position limiter will have thick-
ness larger than the length of rod protruding from the
piston by the value of the damping gap.

Brief description of the drawings
[0026]

Fig. 1 shows a sectional view of the mechanical press
Fig. 2 shows a sectional view of the mechanical press
along line A-A on Fig 1.

Fig. 3 shows a sectional view of the mechanical press

along line B—B on Fig. 1.
Fig. 4 shows a sectional view of the mechanical press
along line B-B on Fig. 1



5 EP 1 614 527 A1 6

The best example of the invention realization

[0027] The best design version of the proposed me-
chanical press is given further but all possible realization
versions of the proposed invention are not limited by it.
[0028] The mechanical press (Fig.1) has a slide 3
placed in guide rails of a machine frame 1 and connected
with a balancer 2 installed on a machine bed, the said
slide is coupled to a crank shaft or eccentric shaft through
a two-link rod 5 with an upper 5 and lower 7 elbows.
[0029] The electric motor mounted ona machine frame
1 is connected by a flexible drive with a flywheel (they
are not shown on Fig. 1 - 4), the flywheel is fixed rigidly
on a crankshaft or eccentric axis 4.

[0030] A press clutchless electromagnetic actuating
mechanism consists of an electromagnet 8, installed on
a machine frame 1, the said electromagnet comprises a
body 9 with an electromagnetic coil 10 with a core 11
inside it, a movable armature in the form of a two-arm
lever 12, fixed with a possibility to rotate on the axis 13,
the said axis is mounted on a press bed. Here one arm
14 of the movable armature - two-arm lever 12 (see Fig.
1), located at a side of a press bed wall, is placed to
ensure coupling with a platform 18 of a fixed core 11 of
the electromagnetic coil 10 of the body 9 of the electro-
magnet 8. This coupling possibility is realized with the
help of the movable adjustable core 16 having a platform
17 placed in a lever.

[0031] Another arm 19 of the movable armature -
two-arm lever 12 is movably connected via the axis 20
to the external end of the drive mechanism balancing
lever 21 which is hingedly connected by its opposite end
through the axis 22 with a two-link rod 5.

[0032] A slide upper working position limiter is made
for example, from rubber in the form of an elastic ring 23
with a central through hole and the said ring is located
loosely on a free end 25 of a rod 26 protruding from a
balancer 2 of a piston 24 in the upper cavity of the bal-
ancer 2 cylinder 27. Here the thickness of the elastic ring
23 is larger than the protruding from a piston 24 the end
25 of arod 26 by the size of the damping gap. The piston
24 loaded by a spring 28 and a rod 26 are connected
through an axis 29 and brackets 30 with a slide 3.

Mechanical press operates in the following way.

[0033] A crankshaft 4 starts rotating in a usual way
(with the help of a flexible drive and a flywheel) at starting
an electric motor mounted on machine frame 1, when a
crank begins to rotate in the opening of the upper elbow
6 of a two-link connecting rod 5.

[0034] Under the action of a rotating axis 4 of a crank
at energizing coil 10 of the electromagnet 8, the elbows
6 and 7 of a two-link rod 5 are "folding" and start making
swinging motions around a middle arm pivot of a con-
necting rod 5. A slide 3 is kept in this case in the extreme
upper position with the action of a spring 28 of the bal-
ancer 2 through a piston 24, a rod 26, axis 29 and brack-
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ets 30. The slide upper position is defined by the inter-
action of a piston 24, an elastic spring 23 and a bottom
of a cylinder 27 of a balancer 2.

[0035] Amovablearmature -two-arm lever 12 together
with a spring 15, core 16 and a platform 17 mounted in
the said lever makes free swinging motions around axis
13 from the extreme left to the extreme right position as
aresult of action of rocking links 6 and 7 of the connecting
rod 5 through the axis 22, balancer 21 and axis 20 onto
an inner arm 19 of the movable armature - two arm lever
12.

[0036] Tostartamechanical pressoperationonacom-
mand from a control unit (not shown on Fig. 1-4) when a
crankshaft 4 is in its upper position, it is done in a usual
way by putting a voltage to a coil 10 of the electromagnet
8. At this moment the outer arm of the movable armature
- two arm lever 12 occupies its extreme left position (as
shown on Fig. 1), while a movable platform 17 of a core
16 is positioned in the vicinity of a platform 18 of the fixed
core 11 belonging to an electromagnetic coil 10 of the
electromagnet 8 body 9. As a result of a voltage supplied
to the electromagnetic coil 10, its platform 17 moves
down and is pulled to and interacts with the surface of
the platform 18 of the core 11 of the electromagnetic coil
10. This causes compression of a restoring coil 15 which
results in a locking of a movable armature - two-link lever
12 by a surface of a platform 18 of the electromagnetic
coil 10 core 11. At this time the return spring 15 is com-
pressed which results in locking of a moving armature -
two-arm lever 12 in a fixed position so that it can not turn
around the axis 13. As a result of this the elbows 6 and
7 of the connecting rod 5 are fixed in a required straight-
ened position.

[0037] Atfurther rotation of the crank of the shaft 4 the
slide 3 starts moving in the lower position and makes a
work operation. Moving parts of a balancer 2 are moving
together with a slide 3. All parts return back to initial po-
sition at power cut a coil 10 of the electromagnet 8. After
this a cycle is repeated.

[0038] The proposed invention enables to increase
pressreliability, longevity and output as well as to prolong
its service life and simplify maintenance during operation.
[0039] Inadditiontothese optional improvements con-
cerning design of the slide upper working position limiter,
indicated at page 7, lines 21-28 of description of the
present invention, it willimprove safety of the mechanical
press in operation. Thus a simple and easy access con-
struction of the proposed mechanical press with a new
design of a clutchless press actuating mechanism en-
sures complete ecological cleanliness of the environ-
ment around this press.

Industrial applicability

[0040] This invention can be applied to manufacturing
of new press and forge equipment and other types of
machines with a crankshaft mechanism and can also be
used for rebuilding various models and types of older
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press and forge machines in current operation.

Claims

1. A mechanical press comprising a slide placed in bed
guide rails, the said slide is coupled to a crank shaft
or eccentric shaft through a two-link rod and is tied
with cylindrical balancer fixed to a machine bed; and
also an electric motor mounted to a machine bed 170
and connected through a flexible drive with a fly-
wheel fixed rigidly on the said shaft, a press electro-
magnetic clutchless actuating mechanism in the
form of at least one electromagnet which consists of
a body and a moving armature, a transfer mecha- 15
nism in the form of a balancer connected hingedly
with a two-link connecting rod, and also press con-
trols, characterized in that a moving armature of
the electromagnet of an electromagnetic clutchless
actuating mechanism is made in the form of a 20
two-arm lever mounted rotatably on the axis fixed to
a machine frame; at that one arm of the armature
lever located from the side of the press bed wall, is
mounted in a way that it can be mated with an elec-
tromagnet through a moving spring-loaded adjusta- 25
ble core with a platform and another arm of the ar-
mature lever is connected movably with the outer
end of the transfer mechanism lever.

2. A mechanical press according to claim 1, charac- 30
terized in that a slide initial upper position limiter is
embodied in a form of rod protruding out of the piston
in the cylinder cavity located over a balancer piston,
wherein an elastic ring with a through hole is freely
mounted on the said protruding rod. 35

3. A mechanical press according to claims 1,2 charac-
terized in that an elastic ring of the slide initial upper
position limiter is made with a thickness larger than

a length of a rod protruding from a piston, to a size 40
of a damping gap.
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