- 1 - danmping fixture including a chuck for releasably |ocating a

wor kpi ece pall et The present invention relates to a clanping fixture
configured as set forth in the preanble of claim1l. 5 Such cl anping
fixtures are put to use preferably for clanping workpi ece pallets provided
with a tool or workpiece positionallyidefined, the chuck usually being
fixedly | ocated on a work table of a machine tool or a press whilst the
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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 fo 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 fend 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.



5 I ocki ng mechani sm of the chuck is provided wth a plurality of |ocking

pi stons serving to fixedly | ocate the clanping spigot. At its inner, radial
end each | ocking piston features a stop which in the | ocked condition is
seated on a heel of the clanping spigot, non-positively retaining the

cl anping spigot in the feedthru of the _chuck. Said stop doubles as a knife
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Preferred enbodi ments and further aspects of the subject matter of the

invention 20 read fromthe dependent clains 2 to 12.
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.



A preferred exanpl e enbodi nent of the clanping fixture in accordance with
the invention will now be detailled with reference to the attached draw ngs
in which: 25 FIG 1lis a view in perspective of a |ocking nechanismfor a
chuck; FIG lais a magnified view of a clanping nenber; FIG 2is a

| ongi tudi nal section through the | ockgng mechani smas shown in 30FIG 1
together with a clanmping spigot; - 4 - FIG 4is a longitudinal section
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spi got atagnevend ang/onat least one clampinggmember is assigned a |ockinggpin pr(caavi(c:iegrmI nd
with a feedthru drilling which on correct locking and/or release of the corresponding
5 clamping members is closed off at one end, the feedthru drillings of the clamping
members and acuating members respectively are connectable by a connecting
conduit to a compressed air source and at least one sensor is provided for sensing
compressed air flow in the connecting conduit. This now makes it possible by simple
ways and means to detect whether the clamping members are locked or released.

10 Namely, as soon as the compressed air flow in the connecting conduit exceeds a
predefined limit it is reliably detected that one or more feedthru drillings is/are not
correctly closed, indicating that the clamping members are not correctly locked or
released. This thus satisfies the basic requirement of making it easy to detect
whether the clamping members are correctly locked and/or released. For, when the

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 locking

mechanism activated;



cl anpi ng menbers in the rel eased condition together with further 10nmenbers
of the clanping fixture; FIG 7is a section through part of the | ocked
chuck together with further nmenbers of the clanping fixture; and 15FIG 8is
a section through part of the chuck fully released together with further
menbers of the clanping fixture. Refeyring nowto FIG 1 there are
illustrated the salient parts of a | ocking nmechanism 2 for a chuck together

with a_clanmping spigot 30.in a view.in perspective, The |ocki 0,.
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of four locking pins 10 and four opening pins 13. The actuating piston 3 is
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actuating pi st onm@mbrre ofthmgempips &xeirenpi ng menbers 5 serve to fixedly

| ocate the clanping spigot 30 in the chuck, they sinultaneously |oading the
clanping spigot 30 axially i.e. in the Z direction to draw it together with

the workpi @ce pald at loagitédinahsetidr enoughpitieg clapigng sHigatsasiawell g twecur ed
agai nst the chuck. The | ocking pin 10 features a _rarrpedgé)hessuresfsuhf ace 11
whi ch urges eachclemping ngembaser ins e whersed sondiionofegrtneh with JuBher

radially i nwards_ i | 'ﬁ@‘ﬂc Li-Q@n. Since the conpression springs 4
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menbers 5 are arrested by the locking pin 10 in their |ocked position until
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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 plunger-type 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



Svariants with nore, or less, than four | ocking pins are feasible, but at

| east two | ocking pins need to be provided. The header of each cl anping
menber 5 facing the clanping spigot 30 is provided with a face adapted to
the outer contour of the clanping spigot 30, the face naking 10 ful

surface contact with the clanping spigot 30 in the |ocked position of each
cl anping nenber 5. Referring nowto FIG la there is illustrated a cl anping
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thé | ocked position, of the piston 3, 'each |l ocking pin 10 urges by its

pr ess ypias swetadodeldrovidedcor r espondi ng cl anpi ng menber 5 radially inwards

into its locked position. It is in this |ocked position that each clanping
menber 5 is in full surface contact by its face with an annul ar surroundi ng

cl anpi Te HEaRF Of Yach @afipaiP i B&F 8dhcitg ther lachping spifot Sois! previded. | t
is furthernore evident how each cl anpi ng nmenber 5 features a
with a face adapted to the outer contour of the clamping spigot 30, the face making
10 full surface contact with the clamping spigot 30 in the locked position of each
clamping member 5. Referring now to FIG. 1a there is illustrated a clamping member
5 in a magnified front view in perspective. The header 6 of the clamping member 5
features a curved pressure sutface 7 porting centrally into a drilling 8. This pressure
surface 7 is adapted fo the contour of the clamping spigot so that the clamping
15 member 5 is in full surface contact with each clamping spigot by its curved pressure

surface 7.

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



feedthru drilling 8 passing fromthe rear end | ongitudinally through the
conpl ete cl anpi ng nenber 5 and porting fromthe header 6 at the front end
in the formof a small-dianeter drilling 8a. When each clanping nenber 5 in
the | ocked position is in full surface contact with the shoulder 31 of the
cl anpi ng spigot 30 the feedthru drillgng 30 8 is closed off at the front
end by the clanping spigot 30. Also evident is how each cl anping nenber 5
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bel ow. Referring nowto FIG 3 there is illustrated a cross-section through
the chuck 1 provided with a | ocking nmechanism 2 configured as shown in FIG

2. I ndkgfififly now to FIG. 3 there is illustrated a cross-section through the chuck 1
provided with a locking mechanism 2 configured as shown in FIG. 2. Indicated
furthermore diagrammatically is a workpiece pallet 33 to which the clamping spigot

10 30 is secured. The expression workpiece pallet represents a clamping part for fixedly
locating not just workpieces but, where necessary, also tools or other members for
chucking by the chuck 1. The locking mechanism 2 is shown in the locked condition.
it is evident how the chuck 1 comprises a housing upper part 20 and a housing lower
part 21, between which the locking mechanism 2 is interposed. This illustration

15  shows in addition the passageways 22, 23 leading radially into the housing lower part
21 of the chuck and serving to communicate the compressed air feed. The chuck 1 is
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 ambiently. All clamping members & 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



furthernore diagrammatically is a workpiece pallet 33 to which the clanping
spigot 10 30 is secured. The expression workpiece pallet represents a

cl anping part for fixedly locating not just workpieces but, where
necessary, also tools or other nmenbers for chucking by the chuck 1. The

| ocki ng mechanism 2 is shown in the Lpcked condition. It is evident how the
chuck 1 conprises a housing upper part 20 and a housing | ower part 21,
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connected in parallel and connected to the upper passageway 22. To check
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As so0Ogases the compressed air feed serves also to check the condition of the chuck 1,
however, namely as to whether the clamping members 5 of the locking mechanism 2
15 are correctly locked/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 & compressed air is
supplied via the lower passageway 23 to gain access {0 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



- 7 - as all clanping nmenbers 5 are in contact with the clanping spigot 30
the conpressed air flow quickly drops to near zero as sensed by a
correspondi ng sensor as is detailled below. 5 The |ower passageway 23
conmmuni cates wi th an annul ar pressure space 24 configured bel ow the piston
3, the passageways | eading from passageway 23 into the pressure space 24
not being evident in this illustration. The conpressed air fed via the
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compressed air can escape via each longitudinal drilling 8 into the central aperture
32. In other words, should at least one of the longitudinal driling 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.



- 8 - includes a conpressed air source 26, a sensor 27 for sensing
conpressed air flow, a connecting conduit 28 as well as an electronic
controller/analyzer 29. In the | ocked condition as shown in FIG 5 the
clanmping menbers 5 are in full surface contact by the their header 6 with
t he shoul der of the clanping spigot 3@.. As al ready explained 5 above, the
cl anpi ng nenbers 5 are urged by the |ocking pins (not shown) radially
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expl ai RaRghd RECEPE gt IHRHeBSed 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 flow sensor arranged remote from the chuck. Instead of the electronic
controller/analyzer 29 as described any other electrical, electromechanical or

mechanical controllerfanalyzer, for example, can be employed.



5 release of the clanping nenbers 5 is checked. To release the clanping
menbers 5 conpressed air is introduced into the pressure space 24, urging
the piston 3 upwards in overconmng 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 upwards, unseati_ngihe ranped contact surface of the
| ocking pins 10 fromthe rear end of each clanping 10 nenber 5 which can
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posi ti :aﬁ' ng seal 16 of the locking pin 10 cones into contact with
t he hoﬁ%slsatgd%gﬁ{ upper part 20 to seal off the feedthru drilling 12 of the

| ocking pin 10 upwards to thus halt the escape of conpressed air and thus
its flow sensed by the sensor 27 as is egéil cted by the sens
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Al t hough 1n the exanple as presently described each of all clanping nenbers
is provided with a feedthru drilling it is just as possible, depending on

the appl.ication., to 15 provi o) n e i . fe ded Ll ng.
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drilling, although again depending on the particular application it would
j &t aslapyirg BPWOto provi de just one locking pin with a feedthru drilling,
it being also just as possible to provide go-betweens thereof by

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



20 sone of the clanping nmenbers or sonme of the actuating nmenbers featuring
a feedthru drilling. Where necessary, the clanping surface engaging the
cl anpi ng nenbers of the chuck may al so be formed directly on the workpi ece
pallet elimnating the need for a 25cl anping spigot. But in any case, by
sensing conpressed air flowin the comduit connecting the clanping nmenbers
of the chuck, reliably detecting whether they are correctly |ocked or
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can be detected. As conpared to conventional spherical-type clanping

menbers the plunger-type clanmping nenbers as shown have the advant age of
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makes it possible with just two compressed air feeder passageways to:

15 - release the chuck pneumatically
- reclamp the chuck pneumatically
- monitor correct releasing
- monitor correct locking, and to
- detect pallet in place/not in place.
20



20 -12- What is clainmed is: 1. A clanping fixture featuring a chuck (1)
provi ded with a | ocking nmechanism (2) for releasably |ocating a workpiece
pallet (33), the |ocking nechanism (2) conprising 5 a plurality of clanping
menbers (5) which in the | ocked position are engi neered to engage a

cl anpi ng surface (31) arranged at the workpiece pallet (33) or a clanping
spigot (30) connected thereto to fixedlytd.ocate the workpi ece pallet (33)
at the chuck (1), characterized in that at | east one danpi ng nenber (5)

vvithafee d ] (8, 8a) is provided which on correct |ocking or
rel ease of tﬁéﬂggérlir' dc])%dl ng clanping 10 menbers (5) is dosed off at one

end or at |east one cI anpi ng nenber (5) is assigned a |ocking pin (10)
provi ded W|th af rill 12 j,ch on correct |ocking or rel ease
of the corresponaﬁﬁgbﬁgiﬁg\rﬁ& %’%ﬁé? %B%’Whipm"&e@dmal%lme isneéh
f eedt hru_ dfor releagabll lodting B2Wolteicts pIBNE@S), Qﬁéhckh‘u ans&m&% ﬁ-ﬂ)?igf#,

or i's
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The clarrpl |xture s set forth in claiml racteri z
plural i ty E'a ef¥ieh on ogyreptlogking Qh@!e%ﬁel ke egresponding)clamping ded
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cl anpi ng sifed ling 8. $r1d)i cennestable by aTpnoecting ttdlrdunl(%mBQDtoS@i got

(30). compressed air source (26) and at least one sensor (27) is provided for sensing air
15 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 a locking pin (10) provided with a feedthry

drilling (12), more particularly each clamping member (5) being assigned an locking
25  pin (10) provided with a feedthru drilling (1 2).

4, The clamping fixture as set forth in any one of claims 1 to 3, 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 feedthry drilling (8a) porting from the header
(6) which can be closed off by a clamping surface of the workpiece paliet (33} or of



5. The clanping fixture as set forth in claim4, characterized in that each
cl anping menbers (5) is provided with a feedthru drilling (8a) porting from
t he header (6) which can be closed off by a clanping surface of the

wor kpi ece pallet (33) or of - 13 - the clanping spigot (30) when the
correspondi ng cl anpi ng nenber (5) is correctly | ocked. 6.The clanping
fixture as set forth in any one of clat#¥-1 to 5, characterized in that
each cl anpi ng nenber (5) is assigned a actuating nenber provided with a

feedth dgil . (12) ] he, f 1 the feedth drill
(12) bei ngnesdiPfint sploqt JaLEnEB2F% Romeutording Shrbrlog ToRE0RG (i poragly
menbers (5Slpckdd.l st the feedthru drilling (12) is closed off in the correct

rel eased position of the correspondi ng danpi ng nenber (6) 10 7. The
clanping fixture as set forth in any one of clains 1 to 6, characterized in

that the |@cki Mhentamnpingsixta)ascsstimoms kbarmi oﬁ@aﬁélawmstsuehé@&eﬁtécf a0 (g)
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the correctapeingRey 1tion of the correspondi ng cl anpi ng menbers (5).
9. Theaglanping fixture as set forth in claim8, characterized in that each

| ockin
g 7. The clamping fixture as set forth in any one of claims 1 to 6, characterized in

that the locking mechanism (2) comprises. at least one actuating piston (3) by means
of which the clamping members (5) can be shifted into the locked position and/or
released position.
15
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
provided with a feedthru drilling (12) and each feedthru drilling (12) being open in the
20 locked position of the corresponding clamping members (5) and closed off in the
cotrect released position of the corresponding clamping members (5).

9. The clamping fixture as set forth in claim 8, characterized in that each locking
pin (10) comprises a ramped pressure surface (11) facing the cormesponding

25 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 one of claims 1 to 9, characterized in
that the chuck (1) comprises a central aperture (32) for receiving a clamping spigot

30  (30) and the clamping members (5) to shiftable transversely to the feedthru centerline
of the central aperture (32).

11.  The clamping fixture as set forth in any one of claims 1 to 10, characterized in
that the chuck (1) comprises at least four clamping members (5).



pin (10) conprises a ranped pressure surface (11) facing the correspondi ng
25 cl anpi ng nenbers (6) by neans of which the correspondi ng cl anpi'ng nenber
(5) is shiftable into its | ocked position on shifting of the piston (3).
10. The clanping fixture as set forth in any one of clains 1 to 9,
characterized in that the chuck (1) conprises a central aperture (32)
for receiving a clanmping spigot 30 (30) a&d the cl anmping nenbers (5) to
shiftable transversely to the feedthru centerline of the central aperture
(32). =-14- 12. The clanping fixture as set forth in claims8,
char act eri zéd. i nThaatamping kiuek a $2t ARIA chff 828hahktelis (23)
connected b . ecting conduit (28, 28a) to theeclo%ﬁg@ggﬁgﬁ}%\gngrce
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connectin [ [essyre_space . '

9 3R fle hesrside of e actugtlng) piston (3), the feedthru drilling (12) of each locking

5 'pin (10) connecting said pressure space (24).



