-1- Canmping fixture including a chuck for releasably | ocating a workpiece
pall et The present invention relates to a clanping fixture configured as
set forth in the preanble of claiml1l. 5 Such clanping fixtures are put to
use preferably for clanping workpiece pallets provided with a tool or

wor kpi ece positionally defined, the chutk usually being fixedly |ocated on
a work table of a machine tool or a press whilst the workpiece pallet is

r epeat edlipmpihgdibdble indudirglamhamksfanrepeasatily heehtitg ahveotpieke palet n
sem - or fully automated nmachining it is inportant that the pallet nounting
the workpiece being nmachined is correctly clanped in place on the chuck or
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| ocat ed on the chuck, ereis arisk of it shifting the workpi ece out of
pl ace d@reéagblesefiiaimmd, for instance 15 during milling, wth ruinous
consgquences. Wien the pallet needs to be lifted off the chuck after
machining it nmust be assured that the | ocking nmechanismis totally
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or entral sensor is i ncapabl e of recogni zi ng whet her i ndividual clanping
menber s Arendil 684 i | a o} T de
usual |y TS P fult) SRS hAGARAS. 1t 1DBOnah MR tnpOpARITERRuAG (18
pneumat Werkpiess trengavdetingédris| cokéctly clampéddseplata @m thetemmk oo toietlect

whet her the | ocki ' ' Ki tly. Thi to b

i ghl'y [ORPERE e ToRbed B Dol AeeXarBiieat 85 soleaily Seatbh it et ik o

i ndi tcat {Hfre as at Qs bER REIfind ehe WaiTRhiBBe RADRE Hlad Quiify hhkcHiXheNigdnitasked
n

posl|5 | C)during milling, with ruinous consequences. When the pallet needs to be lifted off the

chuck after machining it must be assured that the locking mechanism is totally
released so that the pallet can be safely unchucked. This is particularly important
where heavy pallets are concerned, i.e. so heavy that they cannot be lifted manually
but, instead, require the assistance of a robotic or hoist fixture. it will readily be
20  appreciated that lifting off a pallet with the clamping members still not fully released
can be likewise ruinous and cost-prohibitive. One problem in detecting whether the
locking mechanism is fully locked or released is that a central component or central
sensor is incapable of recognizing whether individual clamping members are truly
locked or released. On top of this, a recourse is made usually to monitoring auxiliary
25  variables such as, for example, the pneumatic pressure needed for locking or release
in an attempt to detect whether the locking mechanism is working correctly. This
proves to be highly problematic, however, because is fails to always ensure a reliable
indication as to whether the clamping members are in the extended locked position
or in the retracted released position. Should the clamping members tend to become
30  jammed in thus failing to become fully released or locked, then it is very difficult, even

impossible, to recognize this by sensing auxiliary variables.



or in the retracted rel eased position. Should the clanping nenbers tend to
becone 30 jammed in thus failing to becone fully rel eased or | ocked, then
it is very difficult, even inpossible, to recognize this by sensing
auxiliary variables. -2- Known from Gerpan patent DE 196 36 375 is a

qui ck-rel ease fixture for a pallet. TheZ -chuck serving to receive a

cl anping spigot, terned "pull-in nipple", arranged on the pallet is
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in pressure in the branch of the tubing assigned to the corresponding jaw
by the workpiece in snug contact within the jaws as can be detected by
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feedthru hole, both of which are connected by flexible tubings to a stationary base
part of the chuck in which a central feedthru is drilled which is connected by a
horizontal drilling to the two flexible tubings. In the horizontal drilling two throttle
valves are incorporated. For monitoring th pressure in the tubings and drillings
20  pressure sensing means are provided. Clamping a workpiece in place results in an
increase in pressure in the branch of the tubing assigned to the corresponding jaw by
the workpiece in snug contact within the jaws as can be detected by means of the

assigned pressure sensing means.

25 The invention has the object of sophisticating a clamping fixture having a locking
mechanism for releasably locating a workpiece pallet such that no sensors are
needed on the chuck itself to monitor correct functioning of the locking mechanism
whilst nevertheless assuring reliable and simple recognition as to whether the
clamping members of the locking mechanism are correctly locked and/or released.

30
This object is achieved in accordance with the invention by the clamping fixture as

set forth in claim 1.



needed on the chuck itself to nonitor correct functioning of the |ocking
mechani sm whil st neverthel ess assuring reliable and sinple recognition as
to whether the clanping nmenbers of the | ocking mechanismare correctly

| ocked and/or released. 30 This object is achieved in accordance with the
invention by the clanping fixture as =s&t forth in claimi1. -3- In that at
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15  clamping members are not locked or released as wanted, the corresponding feedthru
drilling is not closed off, as is detected by the flow sensor due to an appreciable

compressed air flow existing in the connecting conduit.

Preferred embodiments and further aspects of the subject matter of the invention

20  read from the dependent claims 2 to 12.

A preferred example embodiment of the clamping fixture in accordance with the

invention will now be detailled with reference to the attached drawings in which:

25  FIG. 1 is a view in perspective of a locking mechanism for a chuck;

FIG. 1a is a magnified view of a clamping member;

FIG. 2 is a longitudinal section through the locking mechanism as shown in
30 FIG. 1 together with a clamping spigot;

FIG. 3 is a longitudinal section through the complete chuck with the iocking

mechanism activated;



25 FIG 1 is a viewin perspective of a | ocking mechanismfor a chuck;

FIG 1 ais amgnified view of a clanping nenber; FIG 2 is a |ongitudinal
section through the | ocking mechanismas shown in 30 FIG 1 together with
a clanping spigot; FIG 3 is a longitudinal section through the conplete
chuck with the locking mechanism activéted; -4- FIG 4 is a |ongitudinal
section through the conplete chuck with the |ocking nechanism
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salient parts of a |ocking nechanism 2 for a chuck together with a
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members of the clamping fixture; and

15 FIG. 8 is a section through part of the chuck fully released together with further

members of the ¢clamping fixture.

Referring now to FIG. 1 there are illustrated the salient parts of a locking mechanism
2 for a chuck together with a clamping spigot 30 in a view in perspective. The locking
20 mechanism 2 comprises substantially an actuating piston 3, four compression springs
4, four clamping members 5 as well as actuating members in the form of four locking
pins 10 and four opening pins 13. The actuating piston 3 is supported by means of
the compression springs 4 at an upper housing part (not shown) of the chuck, the
compression springs 4 in the assembled condition of the chuck urging the actuating
25 piston 3 into its bottom position in which the locking mechanism is in the locked
condition. Both the locking pins 10 and the opening pins 13 are securely connected
to the actuating piston 3. The plungertype clamping members 5 serve to fixedly
locate the clamping spigot 30 in the chuck, they simultaneously loading the clamping
spigot 30 axially i.e. in the Z direction to draw it together with the workpiece pallet on
30  which the clamping spigot 30 is usually secured against the chuck. The locking pin
10 features a ramped pressure surface 11 which urges each clamping member 5 on
downwards motion of the piston 3 radially inwards into its locked position. Since the

compression springs 4 are biased to hold the piston 3 in its bottom position, the



to the actuating piston 3. The plunger-type clanping nenbers 5 serve to
fixedly locate the clanping spigot 30 in the chuck, they sinmltaneously

| oadi ng the clanping spigot 30 axially i.e. inthe Z direction to draw it
together with the workpi ece pallet on 30 which the clanping spigot 30 is
usual | y secured agai nst the chuck. The $ocking pin 10 features a ranped
pressure surface 11 which urges each clanping nenber 5 on downwards noti on
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Referring now to FIG. 2 there is illustrated a longitudinal section through the locking
mechanism 2 as shown in FIG. 1 together with a clamping spigot 30. This illustration
20 makes it clear how in the bottom position, in other words the locked position, of the
piston 3, each locking pin 10 urges by its pressure surface 11 the corresponding
clamping member 5 radially inwards into its locked position. It is in this locked
position that each clamping member 5 is in full surface contact by its face with an
annular surrounding clamping surface of the clamping spigot 30 formed by a
25 shoulder 31. It is furthermore evident how each clamping member 5 features a
feedthru drilling 8 passing from the rear end longitudinally through the complete
clamping member 5 and porting from the header 6 at the front end in the form of a
small-diameter drilling 8a. When each clamping member 5 in the locked position is in
full surface contact with the shoulder 31 of the clamping spigot 30 the feedthru drilling
30 8 is closed off at the front end by the clamping spigot 30. Also evident is how each
clamping member 5 features at its underside a conical recess 9 into which each
opening pin 13 engages on upwards motion by its conically tapered front end 18

such that the corresponding clamping member 5 is shifted radially outwards to



position that each clanping nmenber 5 is in full surface contact by its face
with an annul ar surroundi ng cl anping surface of the cl anping spigot 30
formed by a 25 shoulder 31. It is furthernore evident how each cl anpi ng

menber 5 features a feedthru drilling 8 passing fromthe rear end
|l ongi tudinal |y through the conplete cl@nping nenber 5 and porting fromthe
header 6 at the front end in the formof a snall-dianmeter drilling 8a.
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provided with a central aperture 32 to receive the clamping spigot 30, the clamping
members 5 being shiftable transversely to the longitudinal centerline of this aperture
32. The workpiece pallet 33 features centering members (not shown) which

20  cooperate with further centering members arranged on the chuck 1 such that the
workpiece pallet 33 is positioned in the X and Y direction when clamping in the
chuck 1.

The upper passageway 22 ports into an annular pressure chamber 25 which is
25  sealed off ambienily. All clamping members 5 extend by their rear end into this
pressure chamber 25 so that the feedthru drilling 8 through each clamping member 5
communicates with the pressure chamber 25, resulting in the feedthru drillings 8 of
all clamping members 5 being pneumatically connected in parallel and connected to
the upper passageway 22. To check the locked condition of the clamping members 5
30  and to urge the clamping members 5, where necessary, additionally radially inwards
against the clamping spigot 30, compressed air is fed via the upper passageway 22.
This compressed air flows from the upper passageway 22 into the pressure chamber

25 as well as into the drillings 8 leading through each clamping members 5. As soon



menbers 5 being shiftable transversely to the |ongitudinal centerline of
this aperture 32. The workpi ece pallet 33 features centering nenbers (not
shown) which 20 cooperate with further centering nenbers arranged on the
chuck 1 such that the workpiece pallet_33 is positioned in the X and Y

di rection when clanmping in the chuck 17 -The upper passageway 22 ports into
an annul ar pressure chanber 25 which is 25 sealed off anbiently. All
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are correctly focked/released as detailled below. Compressed air for cleaning the

contact surfaces can also be fed via the lower passageway.

Referring now to FIG. 4 there is illustrated a cross-section through the chuck 1 as
shown in FIG. 3 in which the clamping members 5 of the locking mechanism 2 are in

20 the released position. To release the clamping members 5 compressed air is
supplied via the lower passageway 23 to gain access to annular space 24 arranged
below the annular piston 3 so as to lift the piston 3 in overcoming the force of the
compression springs, likewise causing the locking pins 10 and opening pins 17 to be
urged upwards. It is in this upwards motion of the locking pins 10 that their ramped

25  pressure surface is unseated from the rear end of each clamping member 5 so that
each can be shifted radially outwards by the corresponding opening pin 17. In the
released position of the locking mechanism 2 the clamping spigot 30 can be
extended into and retracted from the central aperture 32 of the chuck 1.

30  Referring now to FIGs. 5 and 6 there is illustrated a longitudinal section through two
clamping members 5 together with a clamping spigot 30 as well as further members
shown diagrammatically to assist in explaining how correct locking of the clamping

members 5 can be checked. In addition to the actual chuck the clamping fixture



15 are correctly | ocked/rel eased as detailled bel ow. Conpressed air for
cleaning the contact surfaces can also be fed via the | ower passageway.
Referring nowto FIG 4 there is illustrated a cross-section through the
chuck 1 as shown in FIG 3 in which the clanmping nenbers 5 of the | ocking
mechanism 2 are in 20 the rel eased po’sfi3ti on. To release the clanping
menbers 5 conpressed air is supplied via the | ower passageway 23 to gain
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8a. Since the clanp menbers 5 are in full surface contact by their

hedder elamﬁ"ﬁgtrﬁerfﬁq%ﬁﬁjéa”dp bedn 10| appeal Wil dot dampineh spigiegi 3L dhaal
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32. in other words, should at least one of the longitudinal drilling 8, 8a leading
through the clamping members 5 fail to be closed off by the clamping spigot 30 the
compressed air flowing through the connecting conduit 28 will be sensed by the

20 sensor 27 and correspondingly detected and analyzed by the electronic
controller/analyzer 29. Since all clamping members 5 are pneumatically connected in
parallel it can always be detected whether all clamping members 5 are correctly
locked or whether at least one of the clamping members 5 is incorrectly locked. Note
that the check valve 15 arranged between the feedthru drilling 14 of the bolt 13 and

25  the feedthru drilling 12 of the locking pin 10 prevents the escape of compressed air
from the pressure chamber via the cited feedthru drillings 12, 14 (FIG. 2).

FIG. 6 shows the clamping members 5 in the released position, this illustration
showing how the compressed air can escape, as indicated by the arrows, via the
30 header 6 or via the drillings 8a of clamping members 5 not in contact with the
clamping spigot 30 porting from the header 6, it being easy to detect any escape of

compressed air from one or more clamping members 5 by means of the sensor 27.



cavities of the chuck, nanely the pressure chanber 25 (FIG 3) receive(s) a
flow of conpressed air, the conpressed air flowin the connecting conduit
28 becones near zero because the conpressed air cannot escape via the

| ongitudinal drilling 8, 8a |eading outwards fromthe pressure chanber 25.
But should one or nore of the 15 clarrp“l%g menbers 5 fail to be in tight
contact with the clanping spigot 30 the conpressed air can escape via each
| ongi t udRefgrring inom he BGsnt'd arideSctherre db illpstratedea SRtiohnthootgdr therarsick

houl d . f. 1the | it udi drilli . 8a | ' th th
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the 20 sensor 27 and correspondi ngly detected and anal yzed by the
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indjcated by the arrows, via the. 30 header or, via the drillings, 8a,of
cl at ng SrENBe PV BRGHTI HSKORe AT (418 GO Ry SBPaGPeBbBR 1 g Fr om
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opened check valve 15 and escape via an annular gap between the locking pin 10
and the housing upper part 20. But as soon as the piston 3 has attained its top
position, the facing seal 16 of the locking pin 10 comes into contact with the housing
20 upper part 20 to seal off the feedthru drilling 12 of the locking pin 10 upwards to thus
halt the escape of compressed air and thus its flow sensed by the sensor 27 as is
easily detected by the sensor in conjunction with the electronic controller/analyzer 29.
FIG. 8 shows the locking pin 10 in its top position. Because upwards travel of the
piston 3 automatically results in the clamping members 5 being shifted radially
25 outwards by each opening pin 17, it can be reliably determined by sensing the
compressed air flow in the connecting conduit 28a whether all clamping members 5

are correctly released.

Thus, functioning of the locking mechanism and of the clamping members 5 can
30  monitored by a fiow sensor arranged remote from the chuck. Instead of the electronic
controller/analyzer 29 as described any other electrical, electromechanical or

mechanical controller/analyzer, for example, can be employed.



in overcomng the force of the conpression springs. Upwards travel of the
piston 3 also noves the |ocking pins 10 as well as the opening pins 17
upwar ds, unseating the ranped contact surface of the |locking pins 10 from
the rear end of each clanping 10 nmenber 5 which can then be shifted
radi al |y outwards by each opening pin-1%.- As long as the | ocking pins 10
have not attained the top position a mnor flow of conpressed air
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upper part 20 to seal off the feedthru drilling 12 of the |ocking pin 10
upwar ds PE§SegRMay Bdl t the escape of conpressed air and thus its flow sensed
by the sensor 27 as is easily detected by the sensor in conjunction with
the el ectronic controller/analyzer 29. FIG 8 shows the locking pin 10 in
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results in the clanping menbers 5 being shifted radially 25 outwards by
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connect the upper passageway | ower passageway 2 the chuck (FIG

3) lii apentide culnednd mf themauvith 2@ fepttharusyiribng 28 (eﬁB@'e That @!lt hlemping

corrpressn%qn@érrs e cSFrecﬂy released, preferably all clamping members in the form of

locking pins are provided with a feedthru drilling, although again depending on the

particular application it would just as possible to provide just one locking pin with a

feedthru drilling, it being also just as possible to provide go-betweens thereof by

20 some of the clamping members or some of the actuating members featuring a
feedthru drilling.

Where necessary, the clamping surface engaging the clamping members of the
chuck may also be formed directly on the workpiece pallet eliminating the need for a

25  clamping spigot.

But in any case, by sensing compressed air flow in the conduit connecting the
clamping members of the chuck, reliably detecting whether they are correctly locked
or released is assured. It is understood that the compressed air flow need not be
30 absolutely zero for correct locking or releasing. Instead, any critical value can be
determined below which a correct locking or releasing can be detected. As compared

to conventional spherical-type clamping members the plunger-type clamping



26 valving (not shown) is provided. Although only one conpressed air source
26 is shown in the drawings, it is of course just as possible to provide
two separate 5 conpressed air sources 26. In this case one conpressed air
source 26 can be provided to feed the upper passageway 22 and the other to
feed the | ower passageway 23. Wen t o1 separate conpressed air sources 26
are provided it nmakes sense to also 10 provide two flow sensors - one for
each comperabsed aai shawurieye2the agvahtagghof dnfeln@caubteséo handls tagls dopmssbpl e

to provide,] ne co resse air ou e 26. u in the exanple as
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feedthru drilling it is just as possible, depending on the application, to
15 provide only one of themw th a feedthru drilling. To ensure that al
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15 - release the chuck pneumatically
- reclamp the chuck pneumatically
- monitor correct refeasing
- monitor correct locking, and to
- detect pallet in place/not in place.
20



contacting the clanping spigot by a relatively |arge contact surface. In
addition to the advantages as already cited, the clanping fixture in
accordance 5 with the invention has the further advantage that no sensors
need to be nounted on the chuck itself, nmerely two conpresed air feeder
passageways being needed to interface ?he chuck and further nmenbers of the
clanping fixture, in thus, of course, elimnating the need for any

el ectrical wiring between the chuck &ldimss periphery. In the variant of a
cl anping fixture as described whose chuck sinply requires two 10 conpresed
air feeder passageways serving, anong other things, as the interface as
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kﬁ:ate t he wor kpi.ec | 33) at the chuck

in that CAMPIBEIPCIHRETS ﬁ&eﬁﬁfg& ('@)erm et/ ar %l@@ﬁhpnemmpmwemefsm

i's prov n f d g 10
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menber COBECH lgciagglagndé@* refedsecifithg cprnespdzﬁc)imgrcﬂmmde@ misttben (5)3tsd:tlcbsed off

drilli g (on%)e%] each QNeedthru drilling (8, 8a, 12) being connectable by a connecting
conduit (28, 28a) to a compressed air source (26) and at least one sensor (27) is

15  provided for sensing air flow in the connecting conduit (28, 28a).

2. The clamping fixture as set forth in claim 1, characterized in that a plurality of
clamping members (5) is provided with a feedthru drilling (8, 8a) closable off at one
end, particularly all clamping members (5) being provided with a feedthru drilling (8,

20  8a) closable off at one end.

3. The clamping fixture as set forth in claim 1 or 2, characterized in that a

plurality of clamping members (5) is assigned an locking pin (10) provided with a

feedthru drilling (12), more particularly each clamping member (5) being assigned an
25  locking pin (10) provided with a feedthru drilling (12).

4. The clamping fixture as set forth in any of the preceding claims, characterized
in that the clamping members (5) are configured as plungers, comprising a header
(6) configured to make full surface contact with the clamping surface of the workpiece

30  pallet (33) or of the clamping spigot (30).

5. The clamping fixture as set forth in claim 4, characterized in that each

clamping members (5) is provided with a feedthru drilling (8a) porting from the header



correct |ocking and/or release of the corresponding clanping nenber (5) is
closed off at one end, each feedthru drilling (8, 8a, 12) being
connectabl e by a connecting conduit (28, 28a) to a conpressed air source
(26) and at | east one sensor (27) is 15 provided for sensing air flowin
the connecting conduit (28, 28a). 2. THé tlanping fixture as set forth in
claim1, characterized in that a plurality of clanping nenbers (5) is
provi dedﬁmhfcracateénbt tlosedoffl by agcléMpirdasudbos ablies afofrk;aéc@lpelletem ) or of
particul r nB @a} gbers (5) being provided vvlth a %edthru
drillin amEtﬁ‘gs%B'g biaeR e &Prr@ﬁeoe 99 damping BIARBEM IR xaAirestiys
set forq@cue@ claim1l or 2, characterized in that a plurality of clanping
menbers (5) is assigned an |locking pin (10) provided with a feedthru
drilling (12), nore parti cularl y each cl anpi ng nenber (5) being assigned an
ded a feedthru drilli ng
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wor kpi ec al | et or of the clanping spigot (30) when the

cortespb P\'Bgdm P Pember (5) is correctly locked. 5 6. The clanping
fixture as set forth in any of the preceding clains, characterized in that
each cl anpi ng nenber (5) is assigned a actuating nenber provided with a
feedt hrd. dri Thergarplig dixtutehes fset fordf iraapy of (HOpredeling eladhéyr chatacterizad

12) bein t he | ocked ition, of t rresponding cl i
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15  and/or released position.

8. The clamping fixture as set forth in claim 7, characterized in that the locking
mechanism (2) comprises for each clamping member (5) a locking pin (10) actively
communicating with the actuating piston (3), at least one locking pin (10) being
20 provided with a feedthru drilling (12) and each feedthru drilling (12) being open in the
locked position of the corresponding clamping members (5) and closed off in the

correct released position of the corresponding clamping members (5).

9. The clamping fixture as set forth in claim 8, characterized in that each locking

25 pin (10) comprises a ramped pressure surface (11) facing the corresponding
clamping members (5) by means of which the corresponding clamping member (5) is
shiftable into its locked position on shifting of the piston (3).

10.  The clamping fixture as set forth in any of the preceding claims, characterized
30 inthat the chuck (1) comprises a central aperture (32) for receiving a clamping spigot
(30) and the clamping members (5) to shiftable transversely to the feedthru centerline

of the central aperture (32).



7. The clanping fixture as set forth in any of the preceding clains,
characterized in that the |ocking nechanism (2) conprises at |east one
actuating piston (3) by neans of which the clanping nenbers (5) can be
shifted into the | ocked position 15 and/or released position. 8. The
clanping fixture as set forth in cl ai m'#- characterized in that the | ocki ng
mechani sm (2) conprises for each clanping nenber (5) a |locking pin (10)

act i vel y11. conrhencleatrimg fimiurd asheet dettiidat ang gbitisé prede®)ing ataimeasharanirizedki ng
pin (10) bhei 2 rovided with g feedthru drillin and each feedthru
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cl anpi ng nenbers (5) and closed off in the correct released position of

the correspondi ng cl anpi ng menbers (5). 9. The clanping fixture as set
forth i Al ailhegclaatmincabxtere asdet forthit claio !B, Ic{aakaaﬁ@ﬂzaismpﬁhﬁt {rnghednidni ses

(5) By meangres S aLoBRE bareasSii B iRsl e PR e e s L OTF 26! <
into i tszalat))ccke@b posiptésyRdr 8blicki (26) ok Wélﬁa@ltcsb(meé&)re sihcel(2¢) akramping
fixture as set forth in any of the precedin characterlzed 30 in
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cl anpi ng; nbers (5) to shiftable

transve se &g?%npééﬁﬁégﬁgﬁﬁgg%gﬁt cﬁﬁgz?of the central aperture (32). -14-
11. The clanping fixture as set forth in any of the preceding clains,
characterized in that the chuck (1) conprises at |east four clanping
menber s (5). 12. The clanping fixture as set forth in claimS8,
characterized in that the chuck (1) 5 conprises an air feeder passageway
(23) connected by the connecting conduit (28, 28a) to the conpressed air
source (26) as well as to a pressure space (24) arranged on the rear side
of the actuating piston (3), the feedthru drilling (12) of each | ocking
pin (10) connecting said pressure space (24). 10



