‘DESCRI PTI ON HYDRAULI C DRI VEN TOOL CONTROLLI NG APPARATUS Technical Field The
present invention relates to a hydraulic driven tool controlling apparatus
and particularly, a controlling apparatus for controlling the action of a
hydraulic driven tool such as a puncher ffor 5 punchi ng out desired sizes
of holes .in a sheet workpiece of e.g. stainless steel. Background Art One
of such hydraulic driven punchers pgseRIPFigNocal , automatic-return type
puncher. An exanple of the reciprocal, 10 automati c-return puncher is
schematically illustrated in Fig.7. As shown, there is a punch 32 attached
to the lower end of a ram31. An upper limt switch 33 and a lower limt

switch 34 are prewprRAULIC WV q?? ONTRODERNGPAP A?‘A ram 31. A
hydraul i ¢ punp SEWiPs arranlgjergI % e I?vberi ng a ﬁl(g‘w o? ytﬁ%lic oil via a
directional 1 5 control (solenoid operated) valve 37 (abbreviated to
directional value 37 hereinafter) to a cylinder 35. This allows the ram 31

to nove upward Wad I n reciprocal action. A controller 41 is
provi ded responﬁsllggﬂ'erﬁ 0 command signals froma start (downward operation)

swi tch The present invention relates to a hydraulic driven tool
controlling apparatus and particularly, a controlling apparatus for
controlling the action of a hydraulic driven tdol such as a puncher for_
5 punching out desired sizes of holes in a sheet workpiece of e.g. stainless

steel. .

Background Art
One of such hydraulic driven punchers is a reciprocal,
automatic-return type puncher. An example of the reciprocal,
10 automatic-return puncher is schématically llustrated in Fig.7.
As shown, there is a punch 32 attached to the lower end of a
ram 31.  An upper limit switch 33 and a lower limit switch 34 are
. provided on both sides of the upper part ofthe ram31. A hydraulic
bump 36 is arranged for delhfering a flow of hydraulic oil via a directional
15 control (solenoid operated) valve 37 (abbreviated to directional value 37
hereinafter) to a cylinder 35. This allows the ram 31 to move upward
and downward in reciprocal acti_on. _ .A controller 41 is provided
responsive to command signals from a start (downward operation) switch
42 and an upward operation éwitéh 43 and detection signals from the
20 upper 33 and the lower limit switch 34 for controlling the éctions of the

hydraulic pump 36 and the directional valve 37.



242 and+an upward operation switch 43 and detection signals fromthe 2 0
upper 33 and the lower limt switch 34 for controlling the actions of the
‘hydraulic punp 36 and the directional valve 37. It is now assuned that
the ram 31 stays at the upper end of i-t2 movenent and the upper 33 and the
lower Iimt switch 34 remain pressed down with its contacts cl osed. \Wen

the start switch 42 is ' 35
is loaded with the hydr’gﬁ ﬁ@qoélgl%uvnﬁal igagﬁ‘fe Fégﬁ{yg%?@%gg{beeﬁag%ﬁ'?%aﬂ%
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limt switch 33 1's opene e ram 31 arrives at the

its nmovement, t Qtnased r \nKe ' | 2 PRA dahhe
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shift the directiona ve ng the lower c

cylinder 35 i g digs Gutheet 380 B LxiRiibed NaRS th Gah'S1 URRY melgher 35a.

This allows the ram 3 omat 1 call'y nove upwar e ram31l starts

?‘;‘rﬂ g% ;E‘r"?;?hg&%{ﬁn\@ﬁ& 3@% g@f’\teatr?gsg *Hé"‘ﬁﬁpélj IIFhit switch %3 i8bpenet! OSRtlen'then the
ram 31 arrives at the lower limit of its movement, the contact of the lower
limit switch 34 is opened ahd the arrival of the ram 31 at the IoWer end is
detected. The opening of the contact of the lower limit switch 34 causes

10 the controller 41 to shift the'directional valve 37 for filling the lower
chamber 35b of the cylinder 35 with the hyd_raulic oil and exhausting the
upper chamber 35a.  This allows the ram 31 to automatically move
upward. As the ram 31 starts moving upward, the contact of the lower
limit switch 34 is closed. Upoﬁ 'the ram 31 arriving at the upper end of

15 its movement, the contact of the upper limit switch 33. is closed.
Simultaneously, the controller 41 detects the arrival of the ram 31 at the
upper limit and stops the action of the hydraulic pump 36. In this
manner, an automatic return movement of the puncher is implemented.

However, said hrior art has a problem that if the start switch 42

20 is maintained turned on, the ram 31 may automatically start again aftef its
cycle movement. If the start switch 42 is' turned on with the ram 31
staying off the upper limit of its movement, the ram 31 may move
undesirably.

In common, the directional valve 37 comprises two, first and

25 second, solenoids 37a and 37b, two pushrods 37c and 37d made of e.g.

stainless steel, and a directional chamber 37e, as shown in Fig.8. The



4'5 " +its novenent, the contact of the upper linmt switch 33 is closed.
Sinul taneously, the controller 41 detects the arrival of the ram 31 at the
‘upper limt and stops the action of the hydraulic punp 36. In this manner,
an automatic return novenent of the pungher is inplenented. However, said
prior art has a problemthat if the start swtch 42 2 0 I S mai ntai ned

turned on, the &pdBe %,ﬁyé,ogpé‘ I ?7? i ' cle
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37 upon the ram rerving a ena i'ze one 37a

(or 37b) of thehupa56!(EP87aPafOid PIthls' HoiwdVeF causes a remaining magnetic

force of the demagnetized solenoid to activate both the left 37¢ and the
right pushrod 37d for a brief moment thus driving the spool 37f from both
sides. As the result, either the pushrod 37c or 37d may be deformed

10 and the operating life of the directional valve 37 may be decreased.

Also, the contact of the lower limit switch 34 remains closed

before the ram 31 arrives at the lower limit during the punching action. It
is opened only when the punching action hés been finished and then. the
ram 31 arrives at the lower limit. The punching in a hard material such

1. 5 as a stainless sheet often produces a great force of impact causing
chattering or malfunction of the contact of the lower limit switch 34. If
worse, the contact of the lower limit switch 34 may physically be

disconnected.

Disclosure of the Invention |

20 ~ltis an object of the present inventioh o provide a hydraulic
driven tool controlling apparatus which is arranged not to restart when a
start switch remains pressed down while eliminating the foregoing
drawbacks of a prior art. It is another object of the present invention to
provide a hydraulic driven tool controlling apparatus including a directional

25 valve which has a long operating life and of which pushrods are prévented



‘other. 37b (or 37a) at once. This however causes a remaining nagnetic force
of the demagnetized sol enoid to activate both the left 37c and the right
pushrod 37d for a brief noment thus driving the spool 37f from both sides.
As the result, either the pushrod 37c-od4 37d nmay be defornmed 10 and the
operating Iife of the directional valve 37 may be decreased. Al so, the

contact of the I*réhﬁ{efbl*n‘?&ﬂorﬁw [tG8 aFdrth6rBbjeet 6f thecsreBehtanPentith foptovide

arrives at the lower Iimt during the punchl ng action. It is opened only
when the punCh'é‘9¥éFddllerdrﬂéﬁ tB&Ieébrftidmn?Q&pé?ﬂﬁnst\hﬁi&ht@ﬁof MBI hcléndd €S at
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Di scl osure of t nventi o an obj ect of the present
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ram in a cylinder with the use of hydraulic power which comprises: a start
switch means for starting up the downward movement of the ram; a

10  turn-on detection signal output means responsive to the turning on of the

~ start switch means for delivering a turn-on detection signal to allow one

cycle of the downward movement of the ram; and a directional valve
controlling means responsive to the turn-on detection signal from the
turn-on detection signal output means for shifting a flow of hydraulic oil

15 which acts on the ram for Carrying out the downward movemenf.

A second feature of the present invention is embodied in a
combination comprising: a lower limit detecting means for detecting the
lower limit of a movément of the ram; a directional valve controlling means
responsive to a detection signal from the lower limit detecting meéns for

20 shifting a flow of hydraulic oil which acts on the ram from the downward
movement to the upward movement; and a pause period generating
means for providing a pause period of a bredetermined length in a
switching action between the downward_movement and the upward
movement.

25 A third feature of the present invention is also embodied in a

combination comprising: a lower limit detecting means for detecting the



from deformation. It is a further obj ect of the present invention to
provide a hydraulic driven tool controlling apparatus which is not

mal functioned even if a great force of inpact produced by punching action
causes the contact of a lower Iimt swich-to open for a nmonent. 5

For achi evenent of the primary object, a first feature of the present

invention is enjqr fithil of 4 hgo\fgmjéﬁécﬁf the 'i'%ﬁ'nf alditectiBhaMaiivé e6htrSIfRG hiddrisNg

apparatus for driving upwar ownward novenents of a ramin a cylinder
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on the ramfor carr _ : d novenen - secon of the
present | nvent | ardbp R afh thls o HERA thb UreEBERA Ve cortrd el
from producing a fault derived from the chattering.
According to the first feature of the present invention, one
turn-on detection signal is released upon every turn-on action of the start
10 switch means. As the turn-on detection signal is not released even if the
turn-on action of the start switch means is contihued, unwanted restart of
the apparatus will be prevented. | |
The second feature of the present invention provides the pause
period in the switching action of the directional valve between the
15 downward movement and the upward movement.  This allows either
solenoid in the directional valve controlling means to be demagnetized
during the pause period so that two pushrods of their respective solenoids
are prevented from unwillingly urging the directional valve from both sides.
Hence, the pushrods will be prevented from deformation and the
20 operational life of the diréctional valve mechanism will be increased.
| According to the third feature of the present invention, the
chattering of the lower limit detecting means caused by .vibration of the
ram during making a punch hole in a workpiece' will successfully be
eliminated hence avoiding a fault action of the directional valve controlling
25  means which may permit the ram to adversely move upward before it

arrives at the lower limit.



Tower Finmt of a novenent of the ram a directional valve controlling nmeans
responsive to a detection signal fromthe lower limt detecting neans for
20 . shifting a flow of hydraulic oil which acts on the ramfromthe
downward novement to the upward novenen®; -and a pause period generating
means for providing a pause period of a predetermned length in a smntchlng
action between the downward novenent and the upward novenent. 2 5

Athird feature of the present invention is also enbodied in a conbination

conprising: a I ﬁ@FDéé rghoﬁq;fqgrta%geans for detecting the | ower limt

of a novenent the ra directional valve controlllng means responsive
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present inventigfe @P&it for directional valve solenoids and a motor; Fig.4 is a circuitry

diagram of a self-hold circuit; Fig.5 is a timing chart showing actions when

~ the upward movement switch' is turned on during the downward
movement of a ram; Fig.6 is a timing chart showing actions when
something unusual occurs; Fig.7 is a schematic block diagram of a
10 conventional hydraulic driven tool controlling apparatus; and Fig.8 is a

schematic view showing a hydraulic directional valve mechanism.

Best Mode for Carrying Out the Invention
The present invention will be described in more detail referring to
the accompanying drawings. Fig.1 is a circuitry diagram of a hydraulic |
15 driven tool controlling apparatus according to one embodiment of the
present invention. A mechanism of a hydraulic driven tool including a
ram, a punch, and two, upper and Iowér, limit switches is identical to that
shown in Fig.7 and will be éxplained in no more detail.
As shown in Fig.1, there are provided an auto/manual selector
20 | switch 1 for switching between auto and manual modes of the hydraulic
driven tool, an upper Iim'it switch 2 (abbreviated to upber LS 2 hereinafter),
a start (or downward movement), swiich 3 (abbreviated to start SW 3), a
~ Jower limit switch 4 (abbreviated to lower LS 4), and an upward movement

switch 5 (abbreviated to upward SW 5). One of two contacts of each



“turn-on detection signal is released upon every turn-on action of the start
10 switch means. As the turn-on detection signal is not released even
“if the turn-on action of the start switch neans is continued, unwanted
restart of the apparatus will be prevented. The second feature of the
present invention provides the pause period in the switching action of the

directional valgced eied With b Source YEHEYEfor ERUMER)(S volts) el e sther

novenent. This allows elther solenoid i he directional valve controlling

nmeans to be de@gm‘fﬂd@aqﬁgg,@gﬂ&he pause period so that two pushrods of

their respective¥sol enoids are prevented fromunw llingly urging the
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_ \s/glc\(;gsiglrj]flrgl lbien L hence avol aul t. actl-on of "the directional
upward before ir?ﬁ'!?ﬁ% 9'839We*4@o'\%§‘r i%Ellgtmﬂi)it‘é .rdBﬁerthHﬁt 618 hidvBent 3Ry ove
open when it is off the upper limit. The start SW 3 is normally opened
and when pressed, turns to close. The contact of the lower LS 4
remains closed when the ram is off the lower limit and opens only when it
10 is at the lower limit. The upward SW 5 is normally positione.d as denoted
by the real line and when pressed for upward movement of the ram, is
shifted to a position 5a denoted by the dotted line. |

The operation of the hydraulic driven tool controlling apparatus of

the embodiment will be explained in conjunction with Fig.2 which is a
15 timing chart of signals involved in a primary part of the apparatus.

First, explained is the operation with the automatic mode of the
hydraulic driven tool. As the auto/manual selector switch 1 is connected
at the auto mode, the signal to input'terminals of two AND circuits 11 and

12 is at H (high) level and the signal to input terminals of two AND circuits
20 13 and 14 is at L (low) level. The contact of the upper LS 2 is closed
with the ram remaining at the upper limit and allows H level of a signal
denoted at a to pass.

When the start SW 3 is pressed down and turned on at a time

t1, it delivers a pulse signal b to a one-shot multivibrator circuit 15 as
25 shown in Fig.2. The one-shot multivibrator circuit 15 triggered by the

pulse signal b produces a pulse output ¢ which has a given pulse width.



'%fief:Description of Drawings Fig.1l is a circuitry diagram show ng one
enbodi ment of the present invention;, Fig.2 is a timng chart show ng
‘'signal.s involved in a primary part of the circuit showmn in Fig.1; Fig.3 is
acircuitry diagramof a 5 drive ci-r@uit for directional valve sol enoi.ds
and a nmotor; Fig.4 is acircuitry diagramof a self-hold circuit; Fig.51is

a timng chart Sht Sidpde SigRaPe Wten! tiindHige do YSIRGI GiCTB Wichtned on

during the down aram Flg.6is atimng chart oW ng
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of al1l0 convent i onal ic driven too l'ing apparatus; and
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Best Mbde for Carryl ng Qu I'nvention The present 1 nvention wl
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sel ect or

level, the AND cwcwt 11 releases an H level output hence turning on a
transistor 17. Accordingly, a downward movement relay R1 is enabled.
The enabling of the relay R1 is maintained so long as the output signal
10 d of the self-hold circuit 16 is at the H level. | Upon the downward
movement relay R1 being enabled, the ram is lifted down by means of
hydraulic power as will be described later in more detail in conjunction
with Fig.3.
As the ram is moved downward, it punches out a workpiece.
15 When the ram arrives at the lower limit of ifs movement at a time {2, the
contact of the lower LS 4 is opened thus shifting its signal e to L level.
This enables a one-shot multivibrator circuit 18 to produce and transmit a
pulse signal f of a given width to one of two inputs of a NOR circuit 20.
The NOR circuit 20 has the other input loaded with the signal e of L level
20 and in response to the decay of the output signal f of the one-shot
multivibrator circuit 18, releases an H level output g. A self-hold circuit
2_1 is enabled by the output signal g of H level and releases an H level
output h.
The output.h is transmitted to the self-hold circuit 16 which in
25 turn is reset and to a delay circuit 22 which gives a delay time of T1. An

output i of the delay circuit 22 is fed to the AND circuit 12.  As the other



20 "' switch 1 for switching between auto and manual nodes of the
hydraulic driven tool, an upper limit switch 2 (abbreviated to upper LS 2
hereinafter), a start (or downward novenent), switch 3 (abbreviated to
start SW3), alower limt switch 4 (abl®reviated to |lower LS 4), and an
upward novenent switch 5 (abbreviated to upward SW5). One of two contacts

of each sW t pput 6f tHePARD Eirduit 12 fPlvated wath taeH (vl he, odipyP! t s)
and the other is grounded via a resistor. The auto/ manual selector switch 1

is connected atgjghg ﬁstpgsgﬁdftogﬂé bayé ofal fransistbr 28 which h@tﬂw»drumédTﬁgdri ven
node

tool and at the nmanual for manual action of the sane.
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of its novenment and open when it is off the upper limt. The start SW3 is
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LS 4 remains closed when e ramis off the lower limt andopens only when
penat . by no, PoRAc 00 Il L 40 gn B Shuii RO b igR o foRe ] o
Is shifted to aRgphd sRBWA2 JR'HREEGhSY 1 the IV Sigrndl®, the output g of the
NOR circuit 20 is turned to L levél.
When the ram travels upward and arrives at the upper limit at a
time t4, the contact of the upper LS 2 is closed allowing the self-hold
10 circuit 21 to receive the reset signal a. As the self-hold circuit 21 has
been reset, the upward movement relay R2 is disabled tﬁus ceasing the
movement of the ram. _
Meanwhile, the delay circuit 19 has a delay time of T2 which is
“longer than the duration (from t2 to t3) of opening the contact of the lower
15 LS 4. This allows an AND circuit 24 tb constantly release an output k of
L level, not triggering the resetting action of the self-hold circuits 16.and
21. | |
Referring to Fig.3, the relation between the downward and
upward movement relays R1, R2 and the first and second solenoids 37a
20 and 37b shown in Fig.8 will be explained in conjunction WIth the action of
a hydraulic pump. When the doanard movement relay R1 is enabled,
the first solenoid 37a and a motor relay 38 shown in Fig.3 are turned on.
The first solenoid 37a then drives its pushrod to shift the directional
valve for lowering the ram. When the motor relay 38 is turned on, a
25 - motor 39 is energized and starts rotating. On the other hand, when the

upward movement relay R2 is enabled, both the second solenoid 37b and



‘THe opération of the hydraulic driven tool controlling apparatus of the
ienbodl ment will be explained in conjunction with Fig.2 whichis al5
timng chart of signals involved in a prinmary part of the apparatus. First,
explained is the operation with the autbbmt-ic node of the hydraulic driven
tool. As the auto/manual selector switch 1 is connected at the auto node,

the signal to 'ﬁh@%of&rréia'yaﬂs;afg turiéd OhD %édaﬁdﬁﬁlglih@aﬁeét%da?véﬁlef‘b(h' gh)
| evel and the signal to input termnals of two AND circuits 2 0
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ramrenmaining at the upper Iimt and allows H level of a signal denoted at

a to pass. Wensﬁ@%ugvswtmokﬁgg Nerged wgrﬂgq@gt atpa time t1,

it delivers a pul se signa 0 a one-s ot mul t1vibrator cifcuit 15 as 2 5

shown in Fig.2. o} IIQBEV&thE gitleratst hb%\%ﬁé{éﬁcﬁgt&Xéﬁl é'ﬁgﬂioﬁ%&%gg

pul se signal b produces a pul’se out put I ven pul se
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NAND circuit 16b, a NOR circuit 16¢, capacitors 16d and 16e, a resistor
16f, and switching means 16g énd 16h which are connected in a
combination as shown. It is assumed that when the switching means
10 16g and 16h are loaded with the reset signals, they select 0 voit and V1
volt respectively.
When the self-hold circuit 16 receives the signal ¢ of H level, its
OR circuit 16a delivers an H level output, its NAND circuit 16b releases.
an L level output and its NOR circuit 16¢ delivers an H level output thus
15 allowing the capacitor 16e to be charged. This feeds an H level signal to
the other input of the OR circuit 16a. Thus, the output of the NOR circuit
16¢ is maintained at H level when the signal ¢ is turned to L level.
When the switching means 169 is loaded with the reset signal, ft
~ selects 0 volt. Accordingly, the dutputs of the NAND éircuit 16b and the
20 NOR circuit 16¢ are shifted to H level and L level respectively causing the
| | resetting of the seif-hold circuit.16. When the switching means 16h is
loaded with the reset signal, it selects V1 volt. Accordingly, the output of
the NOR circuit 16¢ is shifted to L level causing the resetting of the
self-hold circuit 16. |
25 As understood from the above description, the embodiment of

the present invention allows the ram to move downward for punching a
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by the output siaQdndq¥h 5‘1& RYALIN HisdBIoE AR BB dihit SWitch Bisképth-

10

15

20
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closed.

In case that hard impact caused by the ram punching out a
workpiece during downward movement triggers unwanted opening or -
chattering of the contact of the lower LS 4, the signal e is instantly
dropped to L .Ievel (denoted at e’) as represented by the dotted line in
Fig.2 causing the one-shot multivibrator circuit 18 to release a pulse signal

f' of agiven width. At the time, the output of the NOR circuit 20

remains intact. This allows the self-hold circuit 21 not to change its

output h to H level thus preventing the ram from being affected by the
impact of punching action and étarting upward movement before it arrives
at the lower limit. _ |

Also, the delay circuit 22 is provided for delaying the action of
the upward relay R2 after the ram arrives at the lower limit and the lower
LS 4 is opened. In other words, the duration T1 for disabling the two
relays R1 and R2 is inserted between the turning off of the downward
movement relay R1 upon the ram arriving at the lower limit and the
turning on of the upward movement relay R2. This permits the first
solenoid 37a shown in Fig.3 to be clearly demagnetized in the duration T1.

and protect its pushrod from being excessively stressed to deformation.

out put hence turning on a transistor 17. Accordingly,

d

a



“The output h is transmitted to the self-hold circuit 16 which in 2 5

‘turn is reset and to a delay circuit 22 which gives a delay time of Tl. An
‘output i ‘of the delay circuit 22 is fed to the AND circuit 12. As the other
input of the AND circuit 12 is |oaded wi2h-the H level signal, the output
signal i is passed to the base of a transistor 23 which is then turned on.

Thi's enabl es an upwar d yhavs@diior Uhdr tRé UvardiSWe is isterfupreely shirted ol ve

for upward novenent of e ram As the ramstarts noving upward, the 5

contact of the g oudftedfiné de%oié@?sﬁt@ﬁ%mm Figﬂﬂ, duringOerdbwiiardal e to H

| evel as shown.” " I'n response to | evel signal e, the output g of the

NOR circuit 20 ps dibmest th@ rhrﬂ ﬁHleﬂlow‘ﬁ@eékﬁlﬁiﬁed Fetehmiy & Fig®VWaiad shitsivn

alrrlvgs ﬁ[ t he "upper Lﬂef h.%lt the contact of the upper LS 2 is
cl osed allow n S mFHe"r t signal
a. As the sel fqﬂtﬁﬁsm I’C?Jlljt @.JL een ?&%?ﬁ%ﬂ%ﬂ?ﬁg{}?ﬁgﬁ?rel ag R2

92009,y i S ot g e ety
t2 to t3) of oRgeiNgnd HRr 68 U@kined in' RE njléi'\éﬁ'detall.

When the upward SW 5 is switched on at t5-, the NOR circuit 20
shifts its output g to H Iével in response to the decay of the output f of the
one-shot multivibrator circuit 18.  This changes the output h of the

10 self-hold circuit 21 to H level after a specific length of time (for example,
when the capacitors 16d and 16e have been charged up). The output h
is the reset signal for the self-hold circuit 16. The output d of the
self-hold circuit 16 is thus shifted to L level disabling the transistor 17 to
stop the downward movement of the ram.  Also, the outpUt signal h is

15 fed to the delay circuit 22 where it is delayed by T1 and transmitted as the
signal i to one of the two inputs of the AND circuit 12.  This thrns on the
transistor 23 to enable the _upward movement relay R2. | As the result,
the ram starts moving upward.  According to the embodiment, whenever
the upward SW 5 is _pressed during the downward movement of the ram,

20 the ram stops its downward movement and after T1, starts moving
upwérd. During the length of T1, the remaining magnetism in the first
solenoid 37a best shown in Fig.3 is eliminated hence preventing its
pushrod from being stressed and deformed. Itis c|eaﬂy understood from
the above description that the ram remains not starting when the upward

25 SW 5 is continuously pressed down.

The operation when line disconnection in the lower LS 4 is



1*5 - LS 4. This allows an AND circuit 24 to constantly .rel ease an out put
\k of L level, not triggering the resetting action of the self-hold circuits
16 and 21. Referring to Fig.3, the relation between the downward and upward
. movenment relays Rl, R2 and the first .an® second sol enoids 37a 2 0 and
37b shown in Fig.8 wll be explained in conjunction with the action of a

hydraul o punD-c g o\ sl e B! orhelhit udial eealiodil pEe 11 st

zglggg!g g;a ? or re are turned on. e first
[ a r. d
| owering the ra %ﬁ‘?lﬂ@%&n?ﬁ?ﬁhﬁﬁo@gﬁgrte "9%@*. éﬁﬁlgﬁedltéﬁﬁ%&ﬂéﬂ th rmt L?r 39

s energized angssiihbod 8t gtungwmhgi%weﬂsuﬂs&q?g%ts\émeﬁmtlhq:.glswei

novenent rel ay S enab second sol enoid 37b and t he not or

relay 38 are t L@i@@nﬁ& Bﬁ@g\;eg nghx? g.grhgd%rﬁﬂ léefaf1 o Vabvel dndl éaifg aby t he

pushrod of the ftin e ram Sinultaneously,

2T 5 B2, 1 S e o bt s
exanpl e of the gellnplf] £ &b éﬂe}ﬁfzoén@}néﬁhﬂaknsbfs Fe§3| ai ﬁ*ﬁQ causes the

output k of the AND circuit 24 to change to H level resetting the self-hold
circuits 16 and 21.  Accordingly, the lower R1 and the upper movement
relay R2 are disabled hence indicating that something unusual occurs.
10 For manual operation of the hydraulic driven tool controlling
apparatus of the embodiment, the auto/manual selector switch 1 shown in
Fig.1 is turned to the manual position.  This energizes one group of the
AND circuits 13, 14 and deenergizes the other group of the AND
circuit 11 and 12.  As long as the start SW 3 is depressed, the transistor
15 25 remains turned on for allowin_g the ram to move downward until it
arrives at the lower limit. The downward movement of the ram is
stopped when the contact of the lower LS 4 obens. If the upward SW5
is continuously préssed, the transistor 26 remains turned on for allowing
the upward movement of the rém. When it is det_ected by the upper LS
20 2 that the ram arrives at the upper limit, the upward movement of the ram
stops. |
It would be understood that the prescribed embodiment of the
present invention is illustrative but not of limitation and various éhanges
and modifications are possible without departing from the scope of the

25 present invention.



“referring to Fig.4. The self-hold circuit 16 conprises an OR circuit 16a,
‘@ NAND circuit 16b, a NOR circuit 16c, capacitors 16d and 16e, a resistor
“16f, and swi tching means 16g and 16h which are connected in a conbination
as shown. It is assuned that when the d4Witehing neans 1 0 16g and 16h

are loaded wth the reset signals, they select 0 volt and V1 volt

respectively. M&tﬁé]%%ﬁieﬁbmﬂ;d circuit 16 receives the signal ¢ of H
level, its ORcircult 16a deli'vers an H level output, its NAND circuit 16b

rel eases an L |evel out puk sapfortti boteR thé preddnt ibeermiohi aliows aturri-revel
output thus 1 5 all om ng the capacitor 16e to be charged. This feeds an

Hlevel signal defediiy SHaT outpitinetihs \9@eRRrcd furion détectidieignal fre out put

of the NOR cir s malihtained at H level when the signal c is turned

to L level . Wig #&@é{@é \ MGrmISRBEtidP Bf st adAeh whédhs ARd eventif thegnal ,
It selects O voltT. Accordingly, the outputs of the NAND circuit 16b and the

2 0 NOB T it ot Sfesigh s E0MtuRA, ilekbe A Thoridetectian signakspect | vel y

causing the resetting o e se clrcuit 16. en the sw tching neans

16h i s | oaded wj . | ' Sfﬁ)‘ﬂﬁi wilicisé bk
out put of the Wgﬁ'ﬁgbﬁ Fﬁ%{:‘&}f%hq Pﬁﬁ to IFec?/éé’Ie“ggglsi ng tﬁgévra;gﬁtitgg
of the self- ho'\@h%é’d%@éﬁswigﬁ fheans remains turi&d BAGRIversdy from the above

description, th
Also, the present invention provides a pause period in the

switching action of a directional valve between the downward movement
10 and the upward movement for allowing a directional valve controlling
means to eliminate the remaining magnetism in either solenoid of the
directional valve during the pause period. | This will prevent two pushrods
of their respective solenoids from urging against each other due to the
remaining magnetism at one side and the magnetizing action at the other
15 side, contributing to the fault preventative feature of the directional valve.
Furthermore, the pfesent invention permits the directional valve
controlling means to be protected from chattering of a lower limit detecting
means, which detects the arrival.of a ram at the lower limit, caused by the
ram producing a great' force of impact-when punching out a V\.lorkpiece,

20 whereby malfunction of the hydraulic driven tool will be avoided.



“the present invention allows the ramto nove downward for

wor kpi ece when the start switch 3 shown in Fig.1 is svm tched ﬂﬂlrmlm“““lllllllll
"automatically nove upward and stop at the upper limt t s movenent :
if the start switch 3 is kept sw tched1dn,-the ramW|II not travel agaln
after it returns to the upper Iimt. This action is guaranteed by the 5
one-shot nultivibrator circuit 15 whigialmMs connected to the start switch 3
and enabl ed only by a short rise signal produced when the start switch 3 is
swi tched on and remains disabl ed when the start switch 3 is kept closed. In
case that hard inpact caused by the ram punching out a 1 0 wor kpi ece

during downward movemeqt tAiaPsictieR®El E5SIA Sppsiatis RF diving  he

contact of the Iovver LS 4 signal e 1s Inst y dropped to L1evel

(denoted at e' ), ?rdb@ov%eﬁ bes réhﬂﬁd&ylﬁd%r%ntﬁ%é'd‘éé &he

one- shot nult|V|brator CIrCUI to re ease a pul se” signal a given

w dth. At thet lic wgél't inghe NOR circuit 20 1 5 remal ns I ntact.
This allows the sel'% qu trr tr]’lﬂtE 91 not to change its output h to H level

thus preventing the rarg Efa?f%\pﬁéﬂqﬁ!e%&%? §Grihg bp the downward movement of

5 the ram;

a turn-on detection signal output means responsive to the turning
on of the start switch meéns for delivering a turn-on detection signal to
allow one cycle of thé downward movement of the ram; and

a directional valve controlling means responsive to the turn-on
10 detection signal from the turn-on detection signal output means for shifting
a flow of hydraulic oil which acts on the ram for carrying out the
downward fnovement, wherein one cycle of the downward movement of

the ram is conducted upon every turn-on action of the start switch means.

2. A hydraulic driven tool controlling apparatus according to
15 claim 1, wherein the turn-on detection signal output means comprises a
means for releasing a pulse of a glven width in response to the turnlng on

of the start switch means

3. A hydraulic driven tool controlling apparatus for driving
upward and downward movements of a ram in a cylinder with the use of

hydraulic power, comprising:



S 'rrp%ict* of punching action and starting upward nmovenent befo ' ' .
_the. lower limt. Also, the delay circuit 22 is provided forylmll“"m“mmmm“l |
action of" 2 0 the upward relay R2 after the ramarrives at* tlie Fower s =* .

limt and the lower LS 4 is opened. --lngother words, the duration T1 for
disabling the two relays R1 and R2 is inserted between the turning off of

the downvard novenent Labgur RitdRA8ctiniPmieds FoF diieblingthd luwerdimit of ami t _and
the turning on of the upward novenent Telay R2. This permts the first 2 5

sol enoi d 37a stmm héhtTofdnad rhf:Pe clearly demagnetized in the duration T1
and protect its pus rocPfrom @‘éi ng excessively stressed to deformation.

- 12 - The operation m@e‘?‘réaﬁngﬁg@xgicﬁﬁﬁ?"gﬁ%in%ﬁg H3pBASVe 10 d détdction t he

dotted |ine denoted positlon, uring the downward novenent

of the ramwi llggioseiafn P loplelfif GEricling Shdahs tob st adiegv'ef hydrale 5.t he

durationfro_mtsi ere ontot5 5 where the
e Sk b R A DA b tho oMb oidibne o8 . 2 anc
movement; and
a pause period generating means for providing a pause period of
a predetermined length in a switching action between the downward

movement and the upward movement.

10 4. A hydraulic driven tool controlling apparatus according to
claim 3, wh_erein the directional valve controlling means includes two, first
and second, solenoids and two, first and second, pushrods driven by the
first and second solenoids respectively and located on both sides of a
directional valve so that the flow of hydraulic oil acting on the ram can be |

15 shifted from the downward movement to the upward movement by driving

the pushrods to switch the directional valve from left to right or vice versa.

5. A hydraulic driven tool controlling apparatus for driving
upward and downward movements of a ram in a cylinder with the use of
hydraulic power, comprising: | |

20 a lower limit detecting means for detecting the lower limit of a

movement of the ram;



“Vhen 'the upward SW5 is switched on at t5, the NOR circuit
output g to Hlevel in response to the decay of the out putmﬂmmlﬂwm""mr"llll
“one-shot multivibrator circuit 18. This changes the output of

self-hold circuit 21 to Hlevel after a7specific |ength of tlrre (for
exanpl e, when the capacitors 16d and 16e have been charged up). The out put

his the reset signal faﬁn#cilﬁnﬂﬁ*élvé‘%ﬁtr&ﬂl é[an@res BAsivE it ¢ détestior he

sel f - h0|dhCIGCUIt 16 is ted to L disabling the transistor 17
to stop the do AP r Gt Eﬁﬁ%nﬂ fo BRfifHYg 8flowsbORvdratilic s 1 5
fed to the dela m?rgu ere'??t elglféa’d by T1 andtranmtted as

the signal | %ﬁmo ena{ ramHrdm th éd‘oﬂﬁlvﬂ}@rrﬁ?\iéiﬁéﬁttb&heﬂwﬁar&wns on

t he transistor e up vvar novenent ay R2. As the result
the ramstarts g rd Accord| ng to the enbodi nent, whenever the
upward SW5 isngagssec} uring the downward novenent of the ram 2 0 t he
ram st ops

tEe | engt ﬁl E)?B'?'gvm}tl\ﬁredra?r%al ni ngnﬁgv&!tﬁgmmgén? he'a#llss?sr?mé ‘?&nm g?g;h%erl "

shown in Fi

tshrfstscﬁd'ang d @?ﬁh@w&%&ﬁgnﬁgéﬁs ?EE%%E stoo{d&? ﬁ%ﬁﬂnftgﬁl@ i(;,‘SCI’I ption
a

conti nuousty. prbesiefiglal Valle, ﬂ%‘@@"gf#&ﬁ%“ﬁ pladughg a Rt Befided from

lover LS 4 is the chattering.

6. A hydraulic driven tool controlling apparatus according to
10 claim 5, wherein the fault action preventing means for preventing a fault
action of the direcfional valve controlling méans derived from the
chattering comprises a logical product means which receives the detection
signal from the lower limit detec_ting means with a time delay of a given

length.

15 7. A hydraulic driven tool controlling apparatus for driving
upward and downward movements of a ram in a cylinder with the use of
hydraulic power, comprising: |

a turn-on detection signal output means for when a start switch
means is turned on for starting up the downward movement of the ram,

20 delivering a turn-on detection signal to allow one cycle of the downward

movement of the ram;



2 "13 caused by vibration of the ram i.e. sonething unusual 0 "
explained referring to the timng chart of Fig.6. It is assu Enm E'I”l ﬂ”“l
di sconnection of aline in the lower LS 4 occurs at t6 shown 0, ra

output e of the lower LS 4 is turned frognH I evel to L | evel and renai ns at
5 L level. The delay circuit 19 in response to L |evel of the output e

. Llevel. The d t19 i
Causes the output k of T KMCSIEHPRING sESnSTR ekbctihg e loEFimt B,

the self-hold ¢ ' ~21. Accordingly, the lower Rl and the upper
novenent rel ay '@ggwgﬁhlaggﬁ]%g%hence I ndi cating that sonething unusual

Séﬁ? "ol ing apparat us o} OREOHA SaNEEIROIR Moahy fedXisRe (ofnB il O 4
[1ing apparatL he aufor m | _

of the AND g 7 coRpRtESEpaP bR ENINE on RetbcdoR biork] SutplhBade foriin

cireuit 14 and Jgou/Se hangSol R 2k VW3 faf AFREGRAGH out g {7 ansi stor 1

5 25 remai ns turne or allow hg the ram wnward until it .

arrives at the Lougbald fovembRE Sl f¥polsivB {6 T dbteBlion grafffohithe lower

limit detecting means for shifting the flow of hydraulic oil from the
downward movement to the upward movement; and
a pause period generating means for providing a pause period of
10 a predetermined length in a switching action between the downward

movement and the upward movement.

8. A hydraulic driven tool controlling apparatus according to
claim 7, further comprising a fault action preventing means for absorbing
chattering of the lower limit detecting means caused by rribration of the

15 ram thus to prevent the directional va'lve.contro'lling means from producing

a fault derived from the chattering.



~stopped when the contact of the lower LS 4 opens. If the upward SW5 is
continuously pressed, the transistor-26 remains turned on for allow ng the
‘upward novenent of the ram Wien it' is detected by the upper LS 2 0 2
that the ramarrives at the upper |inritt9 the upward novenent of the ram
stops. It would be understood that the prescribed enbodi nent of the present

invention is illustrative but not oABSTRAGY i on and various changes and
nodi fications are possible w thout departing fromthe scope of the 2 5
present invention. - 14 - Industrial Applicability As set forth above,

the present invention allows a turn-on detecting signal output nmeans to

del iver a turn-on det eefan adfBwi3id B8 ca OReCsHdt ndithibrater Eifditof5 of
start switch neans and even if the 5 turn-on action is continued,

nycraui o dr v o e o P e D P emai ns
turned on advergel 16 which in tumn stays in self-hold mode and releases an H level
output continuously until it is reset.  This cause a transistor 17 to turn on
5 and actuate a ram downward movement relay R1. When the ram arrives
at the lower limit of its movement, a lower LS 4 is opened causing a
self-hold circuit 21 td produce an H level signal in accordance with an
output of a one-shot multivibrator 18.  The H level signal from the
self-hold circuit 21 is delayed by a delay circuit 22 and turns on a
10 transistor 23.  As the result, a ram upward movement relay R2 is
actuated. Because of the function of the one-shot multivibrator circuit 15,
the ram will not restart when the start SW 3 is continuously depressed.
The delay circuit 22 contributes to the longer operational Iife of a
directional valve switching mechanism. Also, a combination of another

15 delay circuit 19 and a iogical product means 24 is provided for preventing

any fault action derived from chattering of the IoWer LS 4.



“Al'so, ‘the present invention provides a pause period in the sw tching action
of a directional valve between the downward npvenent 1 O and the upward
novenent for allowing a directional valve controlling neans to elininate
the remai ning magnetismin either solenoid of the directional valve during
‘the pause period. This wll prevent tM£rp shrods of their respective

sol enoids fromurgi ng agai nst each oth e to the remaining nagneti sm at

one side and the magnet1 zi r{g Sge—ctortrrHut i Ng
to the fault] dr ctji gnall val ve. Furtherngre,
t he present finqvgntion s {the diredqti onqlval Je]controlling neang to be
protected frljom dhatter\ng o | ower | ijm t<+ @t ect means, which defjects
the arrival Jof] 4 ram-at I r limt], caus e ram produci ngja
great force |of| ifjnpact when hi ng out] a wor kpi dm?2 0 wher eby
mal functi on |of] tjhe hydgulijc drjiven toQ w |{ be favoijded. - 15 -
CLAIM5S 1. Afhydrjaulic &ive ol contL Xl |ink ap usgfor driving gpward
and downwar d novenent s Zpf tQ ac IindeD\M wse of
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“hydraul i c power, conprising: a start switch neans.for starting up the
downwar d novenent of 5 the ram a turn-on detection signal output neans
responsive to the turning on of the start switch nmeans for delivering a
turn-on detection signal to allow one cycle of the downward novenent of the
ram and a directional valve controll@ngfgeans responsive to the turn-on 1
0 detection signal fromthe turn-on detection signal output neans for
shifting a flow of hydraulic oil which acts on the ramfor carrying out the
-downwar d novenent, wherein one cycle of the dowward novenent of the ramis

conducted upon every turn-on action of the starf swtch neaps. 2. A
hydraulic dri p—spat 1 ingjappar pt usjaccprdiphg tb_;_§_“__glp§n1l,
wherein the tur ' _ouj put ns] conpri ses| a ngans*for
rel easing a pul §e of a in rgspopsg tojthefturni hg oh of the
start switch negns. |3. drivgen tpo]l coptrofling pppafatus for
driving upward gand gown ents of a [ajninja cylindef wifh-the use
of hydraulic poyer, Jco
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216 - alower limt detecting neans for detecting the lower Iimt of a
novenment of the ram a directional valve controlling neans responsive to a
detection signal fromthe lower limt detecting nmeans for shifting a flow
of hydraulic 5 oil which acts on the ramfromthe downward novenent to
t he upward novenent; and a pause perioglgggerating means for providing a
pause period of a predeterm ned | ength¥in swi tching action between the
downwar d g?vagﬁég angs t he upward nmovenment. 1 O 4. A hydraulic
driven to ol | Ahg apparatus according to ; —sWherein the (sv)
di rectional valve controlfli ) Qﬂd—seecndr—-—o
sol enoids and _two, first]and secon the first and
- second solenﬁﬁﬁ%gggggeﬁ a directiona
val ve so tha o] [ can be 1 5
shifted fromthe downwar t _
pushrods to switch the di | jvalve frdmleftado right or vice versa.
5. A hydraulic driven tool con§re¢lling apparfatus for drivjng upward and .
downward novenents of a raminjajcylinder wifth the use of
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‘hydraulic power, conprising: 2 0 a lower limt detecting neans -
for detecting the lower limt of a novenent of the ram - 17 - a

di rectional valve controlling neans responsive to a detection signal from
the lower limt detecting neans for shifting a flow of hydraulic oil which
acts on the ramfromthe downward nnvgg;n to the upward novenent; and 5

a fault action preventing neans for abS0rbing chattering of the lower |imt
det ecting neans caused by vibration of the ramthus to prevent the
directional valve controlling neans from producing a fault derived fromthe
chattering. 6. A hydraulic driven tool controlling apparatus according to 1
0 claim5, wherein the fault action preventing neans for preventing a
fault action of the directional valve controlling neans derived fromthe
chattering conprises a |ogical product nmeans which receives the detection
signal fromthe lower limt detecting neans with a tinme delay of a given
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length. 1 5 7. A hydraulic driven tool controlling apparatus
for driving upward and downward novenents of a ramin a cylinder with the
use of hydraulic power, conprising: a turn-on detection signal output neans
for when a start switch neans is turned on for starting up the downward
novenent of the ram 2 0O deliveringgﬁé;%rn-on detection signal to allow
one cycle of the downward novenent of t am -1 8 alower.limt
detecting neans for detecting the lower Iimt of a novenent of the ram a
directional valve controlling neans responsive to the turn-on detection
signal fromthe turn-on detection signal,output neans for shifting 5 a
flow of hydraulic oil which acts oﬁ thE an1ror carrying out the downward
novenent, and responsive to a detegtiop pignpl fromthe lower |imt
detecting neans for shifting the fjow pffhydfaulic oil fromthe downward

novenent to the upward novenent; aphd
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-a"pause period generating neans for providing a pause period of 1 0 a
predeterm ned length in a switching acti on between the downward novenent
and the upward novenent. 8. A hydraulic driven tool controlling apparatus
according to claim7, further conprising a fault action preventing neans
for absorbing chattering of the lower Iimt detecting neans caused by

~ vibration of the 1 5 ram thus to piexse@t the directional valve
““controlling neans from producing a fault derived fromthe chattering.
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