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(57) ABSTRACT 

A device on a Slider crank for generating a motion relative 
to the a slider (press ram 5) of a part (ejecting Spring pin 6) 
mounted on the Slider, wherein Such motion is taken off a 
crankpin (1) upon rotation of the crankpin around a crank 
shaft axis and transmitted along a pushrod (connecting rod 
4) to the part (ejector Spring pin 6). For this purpose, 
revolving parts (wheel 22, 34, 38; disk 98, 100, belt 102; 
disk 142, 148, belt 150) transmit rotary motion on the 
connecting rod (26, 28; 144) (FIG. 1). 
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DEVICE CONNECTED TO A CRANK FOR 
MOVING A PART MOUNTED ON A SLIDER 

RELATIVE THERETO 

0001. This application is a continuation of U.S. patent 
application Ser. No. 09/914,832 filed on Sep. 4, 2001, which 
is hereby incorporated herein by reference in its entirety. 

0002 The invention concerns a device on a slider crank 
for the purpose of generating a motion relative to the Slider 
of a part Supported on the Slider, in accordance with the 
introductory part of the patent claim 1 defining the type. 
0.003 For powering an ejector pin on the die of a forming 
preSS, it has been a familiar technique for quite Some time to 
introduce, from the outside, a motion into the slide that is 
reciprocal to the return travel of the press slide in order to 
eject the workpiece from the pressing die, Such as hexagonal 
head dies, by means of an ejector pin. Due to the many 
components between the point of introduction of the force 
and the ejector, Such Systems are very elastic. In addition, 
they also usually involve reciprocating movements. 

0004) The device known from DE 19521 041 A1 has the 
purpose of reducing this mechanical complexity. This device 
Serves for controlling auxiliary devices Such as die ejector 
pins, Strippers, or die carriers in an oscillating preSS ram of 
Single and multi-stage presses. This is accomplished by a 
cam attached to the crankpin of the crankshaft of a forming 
preSS that controls a pushrod sliding inside the connecting 
rod, via a spring pin, the motion of this pushrod is trans 
ferred to the die, causing the tip of the Spring pin to eject the 
workpiece from the die. When the crank performs one 
revolution, the cam also performs one revolution in relation 
to the pushrod. The point of contact between the pushrod and 
the Spring pin is in the center of rotation of the bearing pin 
connecting the connecting rod with the press ram. 

0005. In this DE 195 21041 A1, an oscillating motion is 
introduced into the slide. 

0006. This invention now addresses the problem of elimi 
nating the disadvantages described above by producing a 
rotary motion. 
0007 Starting with a device of the type referred to at the 
beginning, the invention Solves this problem with the char 
acteristic features of claim 1. 

0008. Due to the fact that the rotary motion is transmitted 
from the crankshaft along the pushrod of the slider crank 
into the preSS Slide, and that the operating motion is derived 
directly from this press slide, the invention can be applied 
universally and makes it possible to transmit large transmis 
Sion forces in a direct power flow to the operating motion 
required in each case. Since, except for the tool movement, 
no additional sliding motions but only rotary motions are 
involved in transmitting the motion, the device proposed by 
the invention operates with extremely little wear. 

0009 All motions can be produced that can be derived 
from a rotary motion via appropriate gears. 

0010) To be sure, DE 34 12 147 A 1 refers to a centric 
Slider crank, with a transmission that also consists of rotating 
parts (intermediate gear wheel 24, gear wheel 25), but with 
one gear wheel (25) fixed on a crank pin (16) that rotates in 
a crank disk (12) with a centric drive shaft (13); however, 
part of this transmission is a stationary gear wheel (18) that 
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is coaxial in relation to the Shaft axis, and also a rotating gear 
wheel (23) supported on the crank disk (12) that is located 
between the stationary gear wheel (18) and the rotating gear 
wheel (25), and meshes with both of them. 
0011 That means that a rotary motion of the crank disk 
(12) causes a rotary motion of the crank arm (15) relative to 
the rotated crank disk (12), with said motion depending not 
only on the crank radius but also on the gear ratio (e.g. 2:1) 
of the Stationary gear wheel (18) and the rotating gear wheel 
(25). Moreover, this familiar type of transmission does not 
extend, via the crank arm 15, to the slide (4), So that the 
generation of a motion-relative to the Slide-of a part 
(such as the slide bar 28) supported on the slide (slider) was 
not part of the considerations at all. 

0012. This is also true for DE-GM 1864 599 (FIGS. 3 
and 4) where, in order to produce two Superimposed motions 
of the pushrod (pushrod 9), on the crank side this pushrod is 
Supported by means of an additional cam (8) on a gear wheel 
(6) on the main cam (crank pin 5), with the gear wheel (6) 
meshing with a centrically stationary gear wheel (7). 
0013 The invention is explained in detail on the follow 
ing pages with the help of the Six design variants shown in 
Schematic form by the drawings. 

0014 FIG. 1 shows a front view of a first design variant 
for controlling the ejector pin of a forming press. 

0015 FIG. 2 shows a top view of the design variant in 
FIG. 1 as a partial view. 

0016 FIG. 3 shows a front view of a second design 
variant for controlling the ejector pin. 

0017 FIG. 4 shows a front view of a third design variant 
for controlling the ejector pin. 

0018 FIG. 5 shows a front view of a fourth design 
variant for controlling an additional operating motion that is 
merely indicated. 

0019 FIG. 6 shows a front view of a fifth design variant 
for controlling a wire clamping device, as used, for example, 
in the feeder Slide of a wire processing machine. 
0020 FIG. 7 shows a front view of a sixth design variant 
for controlling the press Slide of a forming press when a 
Stop/pause is specified for its front reversing position. 

0021 FIG. 8 shows a top view of the design variant in 
FIG. 7 as a partial view. 

0022 FIG. 9 shows a time-traverse diagram to illustrate 
the progreSS of the slide movement in relation to the angle 
of rotation of the crankshaft. 

0023 FIGS. 10 and 11 each shows an additional time 
traverse diagram to illustrate the progreSS of the slide 
movement with altered Starting conditions. 

0024 FIGS. 1 and 2 show the first design variant of the 
device proposed by the invention. It serves as the driver for 
an ejector pin 62 on the die Side that is integrated in the crank 
gear of a single or multiple Stage press. Here, a preSS Slide 
12 that Slides back and forth in a guide has the purpose of 
producing, by means of Slide-mounted forming tools and 
Stationary dies, finished workpieces Such as Screws, bolts, 
etc. from blanks in multiple Steps. 
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0.025 The press slide 12 is driven by a crankshaft 14 
Supported by a main crankshaft bearing that is not shown. 
Via an eccentric crankpin 20, the crankshaft 14 drives two 
connecting rods 26, 28 that act on a bolt 18 Supported in the 
slide 12. On the crankpin 20 of the crankshaft 14, a station 
ary drive gear wheel 22 is mounted that rotates in opposition 
to the connecting rods 26, 28. 
0026. In FIG. 2, the connecting rod 26 is located above 
the drive gear wheel 22. The other connecting rod 28 is 
located below the gear wheel 22, Separated by a Spacer 
bushing 30. The drive gear wheel 22 meshes with an 
intermediate gear wheel 34 that rotates freely on a pin 36 
that is mounted in the connecting rods 26, 28. The interme 
diate gear wheel34 meshes with a driving gear wheel38 that 
is mounted on a pin 18 at that end of the connecting rods 26, 
28 that is opposite of the crankpin 20. 
0027. A cam 44 is connected in fixed position to the gear 
wheel 38 that freely rotates on the pin 18. For the purpose 
of transmitting a stroke movement, the cam 44 rotating in 
the press slide 12 acts on a cam roller 48 rotating on a pin 
48 that is attached to the lower end of a roller lever 50. The 
other end of the roller lever 50 pivots on a pin 54 that is 
mounted in a roller lever bearing 56 on the press slide. With 
its lateral Surface 58, the lower end of the roller lever 50 
contacts the ejector pin 62. The ejector pin 62 is driven in an 
oscillating fashion by the roller lever 50. The ejector pin 62 
is Supported in a rear bearing bushing 64 and a front bearing 
bushing 66, with the bearing bushing 66 forming the back 
rest for a coil spring 68. The force of the coil spring 68 
presses the ejector pin 62 and the cam roller 46 against the 
control cam 44. 

0028 FIG. 3 shows a second, modified design variant of 
the device proposed by the invention for driving the ejector 
pin 62 of a forming preSS that is located on the die Side. Here, 
the driving gear wheel 38 meshes with a driven gear wheel 
72 that rotates on a pin 74 above the gear wheel38, with the 
pin 74 mounted in a bearing 76 on the press slide 12. In this 
variant, the cam 44 attached to the driving gear wheel 38 in 
FIGS. 1 and 2 has been replaced by a cam 44 that is now 
firmly attached to the driven gear wheel 72. The cam disk 44" 
acts on a cam roller 82 rotating on a pin 84 that is mounted 
on an arm 88 of a two-arm roller lever 90. The roller lever 
90 itself pivots on a pin 92 on the press slide 12. In order to 
perform the ejection motion, the free end of the lever 90 acts 
on an ejector pin 62 whose design and function is identical 
to that in the first design variant. 
0029. In the design variant shown in FIG. 4, the gear 
drive 22, 34, 36 of the first and second variant has been 
replaced by a toothed belt drive 96. Here, instead of the 
driving gear wheel 22, a toothed driving disk 96 is mounted 
in fixed position on the crankpin 20 of the crankshaft 14. In 
alignment with this toothed disk 96, a driven toothed disk 
100 rotates on pin 18. A toothed belt 102 connects both 
toothed disks 98 and 100. 

0030) Next to the driven toothed disk 100, a driven gear 
wheel 106 rotates on the pin 18. The driven gear wheel 106 
is attached in fixed position to the driven toothed disk 100, 
performing the same rotations as the toothed disk 100. Here, 
the driven gear wheel 106 and the driven toothed disk 100 
both have approximately the same exterior diameter. Thus, 
their outlines coincide in FIG. 4. The driven gear wheel 106 
meshes with the gear wheel 72 mounted on the press slide 
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12, and in terms of location and function, the gear wheel 72 
as well as the other components 44, 82 to 92, and 62 to 68 
correspond to the device shown in FIG. 3. 

0031) Of course, instead of the toothed disks 98 and 100 
and the toothed belt 102, it is also possible to use a chain 
drive consisting of a set of chain Sprocket wheels and a 
chain. 

0032). In the fourth variant shown in FIG. 5, the driven 
gear wheel 72 is firmly connected with a driving bevel gear 
110 that drives a driven bevel gear 112. The driven bevel 
gear 112 is fixed in position on a shaft 114 that rotates in a 
bearing block 116 sitting on the press slide 12. 

0033 FIG. 6 shows the fifth design variant of the inven 
tion. It Serves to clamp wire or Strip-shaped material 122 
with a slide 124, as used, for example, as a feeder Slide of 
a wire or Strip processing machine. This requires an adjust 
able feeder Stroke. In a previously known fashion, the Stroke 
adjustment is achieved by a drive crank 128 that has a 
T-groove block 130 which, after loosening the nut 138, is 
adjusted in a T-groove block guide 132 by means of an 
adjusting screw 136 either away from the center of the drive 
crank 128 or towards it. The T-groove block 130 is pin 
shaped, and, according to FIG. 4, an driving toothed disk 
142 is mounted in fixed position on its round section 134 
representing the crankpin. In addition, a connecting rod 144 
is supported on the round section of the T-groove block 130, 
and the opposite end of this connecting rod is linked to the 
slide 124 by means of the pin 146. Adriven toothed disk 148 
rotates on the pin 146. A toothed belt 150 connects both 
toothed disks 142 and 148. A cam disk 152 is mounted in 
fixed position on the driven toothed disk 148, and this cam 
disk actuates a roller cam 158 rotating on a roller lever 156. 
A clamping jaw 162 is connected with the roller lever 156; 
it clamps the wire or Strip 122 to be fed against the counter 
jaw 164 during the feeding motion of the slide 124, resulting 
in a wire feed. The clamping force required for this is 
exerted on the wire 122 via a spring holder 186 attached to 
the slide 124 by a compression spring 168 that acts on the 
wire via the roller lever 156. The shape of the cam disk 152 
is designed so that the wire 122 is released from the movable 
clamping jaw 162 during the return motion of the Slide. 

0034. In all design variants shown here, the gear ratios 
may be Selected as desired. 
0035. The sixth design variant of the device proposed by 
the invention, as shown in FIGS. 7 and 8, can be used if the 
forming or multistage preSS operates with a relatively high 
cyclic rate and a safe and precise workpiece delivery after 
the ejection action of the ejector pin as well as the Safe 
pick-up of the workpieces at the tools, or at the tools of the 
individual Stations is required. 

0036 For purposes of an automatic transfer of the work 
pieces on a progressive forming preSS or multistage press, 
the workpieces are picked up after their ejection at one 
WorkStation in familiar fashion by the paired gripper fingers 
of a transfer device, as known from DE 4002 347 A1, for 
example, and are then transferred to another workStation for 
further processing. 

0037 Because these pick-up or transfer processes as well 
as the back and forth movement of the transfer device 
between the pick-up and drop-off position are time-consum 



US 2005/0050972 A1 

ing, the invention provided for a certain pause of a preSS 
Slide 12" after its advance and prior to its return travel, as 
described below. 

0038. For this purpose, according to FIGS. 7 and 8, a 
driving gear wheel 22" mounted in a fixed position on the 
crankpin 20' of the crankshaft 14 drives a driven gear wheel 
38' directly, without an intermediate gear wheel. The driven 
gear wheel38" is mounted in a fixed position on an eccentric 
pin 174 supported in the press slide 12'. Specifically, the 
driven gear wheel 38' sits on a centric center section 176 of 
the eccentric pin 174. The centric center section 176 of the 
eccentric pin 174 protruding from both sides of the driven 
gear wheel 38' engages appropriate holes in two connecting 
rods 26, 28, thus supporting the driven gear wheel 38' in 
these connecting rods 26' and 28. The driving gear wheel 22' 
and the driven gear wheel 38' operate like a normal Spur 
wheel gear between the connecting rods 26, 28. The eccen 
tric sections 178 of the eccentric pin 174 on both sides of the 
centric center Section each engage appropriate holes Serving 
as Supports for the eccentric pin 174 in the press slide 12". 
0.039 When the crankshaft 14 rotates, the driven gear 
wheel 38' moves the press slide 12", now driven by the 
eccentric section 178 of the pin 174 like an additional crank 
gear with a certain Stroke, in addition to the Slide travel 
imparted on the preSS Slide 12" by the connecting rods. 26' 
and 28. Here, the ends of the connecting rods 26, 28 
perform a circular relative motion around the bearing 180 of 
the eccentric sections 178 in the press slide 12". 
0040 FIG. 9 through 11 show the slide movements 
rendered as curves in a time-traverse diagram. The dotted 
line 190 represents the movement of the press slide 12 
resulting from the rotation of the crankshaft 14, and the 
dash-and-dot line 192 represents the additional movement of 
the press slide 12" generated by the eccentric section 178 of 
the eccentric pin 174. The third, solid line 194 shown in the 
diagrams is the mechanical addition of the two generated 
oscillations (curves 190, 192) resulting from the two 
motions imparted on the preSS Slide 12". 
0041 Because of this addition, the two actual and quasi 
Sine-shaped oscillations result in Slide movements with 
Selectable pauses, or in a double Stroke, depending on the 
Starting condition. 
0.042 For example, one starting condition is the shifting 
of the two Sine oscillations on the abscissa of the diagrams 
(shift angle C. in relation to the angle of rotation of the 
crankshaft 14), or the gear ratio i of the driving gear wheel 
22' and the driven gear wheel 38'. 
0043. In the design variants according to FIG. 9 to 11, a 
fast gear ratio of i=2 was Selected So that the eccentric 
section 178 of the pin 178 generates a double sine oscillation 
relative to the crankshaft Sine OScillation. 

0044) In FIG. 9, both sine oscillations 190 and 192 start 
Simultaneously, i.e. the shift angle C. is Zero degrees with a 
gear ratio of 2. In this case, there is a double Stroke of the 
press slide 12" in the points 196 and 198, as a maximum slide 
stroke. Between the two points 196 and 198, the press slide 
12" returns to a minimum value, So that, for all practical 
purposes, the preSS Slide 12" pauses between the two points 
196 and 198. 

0.045 By shifting the sine oscillations by a relative angle 
of C=300, the double stroke in FIG. 9 can be turned into a 
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deceleration of the press Slide 12" motion prior to the actual 
pressing process, from point 206 to point 208 in FIG. 11, 
before the press slide 12 fully reaches its front stop at point 
210. 

0046 For performing the motion of the ejector pin 62 or 
62, a cam disk 44" (FIG. 8) is connected in a fixed position 
with the driven gear wheel 38' via the center section 176 of 
the eccentric pin 174, driving one of the ejector pins 62 
(FIG. 2) or 62 (FIGS. 3 and 4). 
0047. In all design variants, the curve of the cam disk 44" 
is adapted to the Superimposed curve of the motion 194 of 
the preSS Slide 12" So that the workpieces can be ejected with 
precision and at the exact time and can be picked up by the 
gripper fingers (not shown) of the transfer device. 
0048. A gear ratio of i=3 or more may also be selected, 
and the result will be a triple or multiple sine oscillation that 
is Superimposed on the main motion from the crankshaft 14, 
i.e. is added to it mechanically. 
0049. In a variant of the sixth design variant, the centric 
center section 176 of the eccentric pin 154 extends into, and 
even beyond the two appropriately shaped halves of the 
bearing 180 in the press slide 12" which used to accept the 
two separate halves of the eccentric section 178. In that case, 
the two eccentric Section halves are located in the two 
protruding sections of the eccentric pin 174 on both sides of 
the press slide 12'. They act jointly with freely rotating rolls 
or similar devices Supported on both exterior Surfaces of the 
slide to produce the back and forth movement of the slide 
12. 

1. A Slider crank mechanism comprising a reciprocating 
slide (12,124), a crank (14,128), a connecting rod (26,28, 
144) connected at a first end by a crank pin (20, 138) to the 
crank and at a Second end by a hinge pin (18, 146) to the 
Slide Such that rotation of the crank effects reciprocating 
movement of the slide, a driving rotating member (22, 98, 
142) and a driven rotating member (38,100, 148) respec 
tively located on the crank pin and hinge pin at the first and 
Second ends of the connecting rod with rotation axes thereof 
respectively aligned coaxially with center axes of the crank 
pin and hinge pin, at least one rotary motion transfer 
member (34, 102, 150) connecting the driving rotating 
member to the driven rotating member for transmitting 
rotary motion of the driving rotating member to the driven 
rotating member along the connecting rod, and a further 
member (46, 72, 158) carried by the slide and drivingly 
connected to the driven rotating member for movement 
relative to the Slide upon rotation of the driven rotating 
member. 

2. A slider crank mechanism as Set forth in claim 1, 
wherein the crank is part of a crankshaft. 

3. A slider crank mechanism as Set forth in claim 1, 
wherein the at least one rotary motion transfer member 
includes an intermediate rotating member (34) rotatably 
mounted to the connecting rod. 

4. A slider crank mechanism as Set forth in claim 3, 
wherein the driving rotary member, driven rotary member 
and intermediate rotating member are gears. 

5. A slider crank mechanism as Set forth in claim 1, 
wherein the at least one rotary motion transfer member 
includes a belt. 
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6. A slider crank mechanism as Set forth in claim 5, 
wherein the driving rotary member and driven rotary mem 
ber are toothed wheels, and the belt is trained around the 
toothed wheels. 

7. A Slider crank mechanism as Set forth in claim 1, 
wherein a cam (44, 44, 152) is rotated by the driven rotating 
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member, and the further member is a cam follower (46, 82, 
158) engaged with the cam. 

8. A slider crank mechanism as set forth in claim 7, 
wherein the cam follower is mounted to the slide for back 
and forth motion. 


