
ay 16, 1967 s. o. E. SJÖBERG 3,319,530 
CONTROL DEVICE FOR DOUBLE-ACTING FLUID PRESSURE CYLINDERS 

Filed May ll, 1965 

@Q 



United States Patent O 
l 

3,319,530 
CGNTROL DEVICE FOR DOUBLE-ACTING FLUID 

PRESSURE CYLINDERS 
Sten Olof Evald Sjöberg, Sunzlbyberg, Sweden, assigner 

to Indnstriaktiebolaget Skomab, Nasby Park, Sweden 
Filed May 11, 1965, Ser. No. 454,940 

Claims priority, application Sweden, May 14, 1964, 
5,899/64 

5 Claims. (Cl. 91-275) 

This invention relates to -control devices for double 
acting fluid pressure cylinders and particularly to a device 
for limparting a reciprocating motion about a displaceable 
centre to the piston and piston rod in a double-acting 
Huid pressure cylinder controlled by a solenoid-operated 
valve, e.g. the working cylinder in a hydraulic bending 
or ñanging machine. 

Hitherto the working cylinder in hydraulic bending or 
flanging machines has been controlled through a hand or 
foot-operated valve arranged to pass the pressure ñuid to 
one or the other side of the piston. The number of 
strokes per minute of the piston and piston rod then de 
pends on the rapidity with which the valve is actuated. 
To obtain a satisfactory bending or ñanging on a tem 
plate the number of strokes per minute must be quite high, 
and, if not completely impossible, it is not possible to ob 
tain the required number of strokes per minute without a 
considerable effort. 
The invention has for its object to provide a control 

device with which it is possible to impart to the piston 
and piston rod in a double-acting fluid pressure cylinder 
a reciprocating motion about a continuously displaceable 
centre with a suñi-ciently high number of strokes per 
minute. 

According to the invention there is provided a control 
device for imparting a reciprocating motion about an ad 
justable centre to the piston and piston rod in a double 
acting fluid pressure cylinder controlled through a valve 
Operated by two solenoids, comprising a change-over 
switch arranged to pass operating current from a power 
supply to either one of the solenoids according to its mo 
mentary state and to be switched over by a bistable level 
sensing device of the kind wherein a continuously variable 
input voltage corresponds to either one of two constant 
output voltage levels and wherein, with an increasing in 
put voltage, transition from one level to the other occurs 
for an input voltage higher than the input voltage for 
which transition from said other level to said one level 
occurs with a decreasing input voltage, the input voltage 
being controlled by the resulting impedance of two inde 
pendently variable impedances, of which impedances one 
is positively varied from a maximum to a minimum value 
as the piston and piston rod move from a ñrst dead centre 
to a second, and vice versa, while the other is manually 
adjustable at will. 

In a preferred embodiment of the invention the im 
pedances are provided by variable capacitors of which 
the capacitor associated with the said positively varied 
impedance is mechanically coupled to the piston rod while 
the other capacitor is mechanically coupled to a pedal or 
a hand grip. Conveniently the change-over switch is bi 
stable multivibrator While the bistable level-sensing de 
vice is a Schmitt-trigger. 
_One embodiment of the invention will now be described 

with reference to the accompanying drawing which dia 
grammatically illustrates electronic and hydraulic corn 
ponents in a hydraulic bending or ñanging machine. 
The machine is provided with a double-acting hydraulic 

working cylinder 1 having a piston 2 and piston rod 3. 
The piston rod carries a tool 4 for reciprocating with re 
spect to and coacting with an anvil 5. The reciprocating 
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motion is controlled by a four-way solenoid-operated 
valve 6, which has three positions and is spring centered. 
When the valve 6 is uncentered, i.e. in either end position, 
pressure o-il from a hydraulic power unit 7 is passed to 
one or the other of the cylinder compartments above or 
below the piston 2, and when the valve is centered, i.e. is 
in its intermediate position, the connections to the cylinder 
1 are blocked so that the piston is hydraulically locked. 
The two solenoids 8, 9 of the valve 6 are energized 

from an electric power supply 10 through a change-over 
switch in the form of a bistable multivibrator 11 and a 
foot-operated switch 12 inserted into the supply circuit 
of the solenoid S. Depending on the momentary state of 
the bistable multivibrator 1.1 one or the other of the two 
solenoids is energized (switch 12 is assumed to be closed), 
and thus the pressure oil is passed to either the upper 
cylinder compartment or the lower cylinder compartment. 
The bistable multivibrator 11 is controlled by the output 
voltage of a Schmitt-trigger 1'3 the input of which is con 
nected to a voltage source 1-6 through two variable capac 
itors 14, 15 connected in parallel. The voltage source 
16 is, in the embodiment disclosed, an oscillator of a fairly 
high frequency; this is to keep the capacitances at a rea 
sonable value. Of course, it is possible to use other volt 
age sources. The capacitor 14 is mechanically coupled to 
the piston rod 3 in such a way that its capacitance is con 
tinuously increased as the piston and piston rod travel 
downward, and vice versa. The capacitor 15 is mechani 
cally coupled to a pedal 17 in such a way that its capaci 
tance is continuously decreased when the pedal is de 
pressed and is increased when the pedal is released. 
The operation of the device is as follows: At a certain 

moment the output of the Schmitt-trigger 13, which op 
erates as an on-oif switch or a relay having hysteresis, is 
dead or switched 0E, i.e. there is no or only a small voltage 
applied between the output terminals, whereby, in this 
embodiment, the solenoid 8 is energized from the power 
supply 10 through the bistable multivibrator 11. The 
solenoid 8 holds the valve 6 in the position in which oil 
is passed from the power unit 7 t-o the upper cylinder com 
partment and therefore the piston 2 and piston rod 3 are 
forced downwards. As the piston and piston rod travel 
downwards the capacitance of the capacitor 14 is in 
creased and therefore the input voltage of the Schmitt 
trigger 13 is increased. When the capacitance of the 
capacitor 14 and therefore the input voltage of the 
Schmitt-trigger 13 is increased suñiciently, the Schmitt 
trigger is switched on to a live output, and hence the bi 
stable multivibrator 11 switches over the current from the 
power supply 10 from the solenoid 8 to the solenoid 9. 
Then, the solenoid 9 sets the valve 6 in the position in 
which oil from the power unit 7 is passed to the lower 
cylinder compartment. 'I‘he piston and piston rod are 
then forced upwards. This means that the capacitance of 
the capacitor 14 and therefore the input voltage of the 
Schmitt-trigger 13 decrease until the Schmitt-trigger is 
again switched off and resets the bistable multivibrator >to 
the ñrst mentioned stable state. When this occurs the cur 
rent from the power supply 10 is switched back to the 
solenoid 8 so that the valve 6 is again brought to pass 
the oil to the upper cylinder compartment. 

Thus the piston 2 and piston rod 3 reciprocate about 
a given centre. The length of the stroke and therefore 
the number of strokes per minute are determined by the 
input voltages at which the Schmitt-trigger is switched 
from alive to dead output and from dead to alive output. 
These voltages are, in well-known manner, adjustable on 
the Schmitt-trigger, for example, within a range corre 
sponding to a range of 25 to 400 strokes per minute. 
The centre of the reciprocating motion of the piston 

and piston rod may be displaced by changing the capaci 
tance of the capacitor 15 by means of the pedal 17. If 
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the pedal is depressed the capacitance is decreased and 
therefore also the resulting or combined capacitance range 
of the two variable capacitors is shifted downwards. 
However, since the resulting capacitance limits, for which 
the Schmitt-trigger is switched on and off, are unchanged 
the capacitance range of capacitor 14 must be shifted up 
wards correspondingly so that the sum of the two capaci 
tances Vremains unchanged 'at least for the dead point 
positions o-f the piston and pist-on rod. Therefore, the 
two deadpoints of the piston motion will be shifted down 
wards a distance corresponding to the necessary shifting 
upwards of the limits between which the capacitan-ce of 
the capacitor 14 is varied, and thus the center of the 
reciprocating motion will be shifted downwards the same 
distance. » 

The piston and its piston rod may be arrested in a de 
sired position in their downward stroke by means of the 
foot-operated switch 12. If the vsolenoid 8 is being ener 
gized and the foot-operated switch is opened, energization 
is interrupted and the valve 6 is put to its intermediate 
position under the action of its centering springs to block 
the two connections to the cylinder 1 so that the piston 
and piston rod are hydraulically locked. 

It is to be noted that vari-ous modifications are possible 
within the inventive concept. For example, the two ca 
pacitors 14, 15 may be replaced l‘by variable inductors or 
resistors. Also the Schmitt-trigger may be replaced by a 
device having similar characteristics, for example, a suit 
able electromagnetic relay. 

I claim: Y 
1. A control device for imparting a reciprocating mo 

tion about an adjustable centre to a piston and piston rod 
in a double-acting ñuid pressure cylinder controlled 
through a Valve operated by two solenoids, comprising a 
changeover switch arranged to pass operating current 
from a power supply to either one of the solenoids ac 
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cording to its momentary state and to be switched over by 
a bistable level-sensing device of the kind wherein a 
`continuously variable input rvoltage corresponds to either 
one of two constant `output voltage levels and wherein, 
with an increasing input voltage, transition from one level 
to the other occurs for an input voltage higher than the in 
put voltage for which transition from said other level to 
said one level occurs with a decreasing input voltage, the 
input voltage being controlled by the resulting impedance y 
of two independently variable impedances, of which im 
pedances one is positively varied from a maximum to a 
minimum value as the piston and piston r-od move from 
a ñrst dead centre to a second, and vice versa, while the 
other is manually adjustable at will. 

2. A control device as claimed in claim 1 wherein said 
one impedance is provided by a variable capacitor which» 
is mechanically coupled to said piston rod. 

3. A control device as claimed in claim 1 wherein the 
said other impedance is provided by a variable capacitor 
which is mechanically coupled to a pedal. 

4. A control device as claimed in claim 1 wherein said _ 
change-over switch is a bistable multivibrator. 

5. A control device as claimed in claim 1 wherein said 
bistable level-sensing device is a Schmitt-trigger. 
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