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(57) Abregé/Abstract:

The Invention relates to a work holder device designed for holding work for machining by a machine tool and to a machine tool

equipped with such a holder device.

he work holder device includes a carrier fixture and at least one transferable jig adapted to be

attached to the carrier fixture, such transferable jig having a work trap for receiving and holding the work, the at least one
transferable jig being able to be inserted on a linear guide arrangement like a drawer into a trap of the transferable jig in an insertion
plane and being able to be fixed In the trap in a fixing position.
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Abstract of the Disclosure

The invention relates to a work holder device designed

.0 for holding work for machining by a machine tool and to a
machine tool equipped with such a holder device. The work
holder device includes a carrier fixture and at least one
transferable jig adapted to be attached to the carrier
fixture, such transferable jig having a work trap for

15 recelving and holding the work, the at least one transferable
jig'being able to be inserted on a linear gulde arrangement
like a drawer into a trap of the transferable jig in an
insertion plane and being able to be fixed in the trap in a
fixing position.

20 .

Figure 1
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--A WORK HOLDER DEVICE
AND A MACHINE TOOL FITTED WI1TH ;T--

The invention relates to a work holder device for holding a

work for machining by a machine tool and a machine tool

fitted therewith.

The machine tool is for example a milling:machine, a drilling
machine or a metal turning machine, which machines the work
by chip removal. Furthermore the machine tool may be an
assembly machine. The work, as for example a piston rod or a
pitman, is held by'the‘work holder device during machining by
the machiée tool. The wofk'holder device, for example a work

table with one or more work traps, may be pivoted in a work

area of the machine tool.

The traps for the work must be adapted to suit the respective
type of work. For example abutment members can be arranged
on the work holder device and form the trap and hold the
work. When another type of work is to be madhined, it\is
necessary eithér for the entire work holder deviée to be
replaced or the work holder device must be reconfigured, for
example by'replaciﬁg_holders énd/or mounting them at a

different position on the work holder device. Such

“reconfiguration is complex and expensive and leads to idle

times for the machine tool.

Some embodiments of the invention may provide an
adaptable work holder device suitable for different sorts of

work.
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An aspect of the invention relates to a work holder device for

holding a work for machining by a machine tool, comprising a

carrier fixture and at least one 1interchangeably attachable

transferable jig adapted to be attached to the carrier fixture,

such jig having a work trap for receiving and holding the work,

the at least one transferable jig being able to be inserted on

a linear guide arrangement like a drawer into a trap of the

carrier fixture in an insertion plane and being able to be

fixed in the trap by a fixing arrangement in a fixing position.

Another aspect of the invention relates to work holding fixture

for holding a workpiece for machining by a machining centre,

with a support fixture and at least one work changeover

support, interchangeably attachable to the support fixture and
with a work holder to accommodate and hold the workpiece,
wherein the work changeover support or supports may be inserted

in an insertion plane on a linear guidance unit in the form of

a drawer in a slot of the support fixture, and located by means

-

of a locating assembly in a located position in the slot,

wherein the linear guidance unit and the locating assembly hold

the changeover support or supports in the slot in corner zones

of a triangle of forces.
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For each type of work, for example for different'types‘of
piston rods, different types of transferable jigs are
provided which can be readily arranged on the carrier
fixture. The jigs are slid into the trap and f£ixed in

15 position by means of the fixing arrangement. If now
different work is to be machined, which for example has a
different geometry or is to be positioned in a different
position in relation to the machine tool, only the jig has to
be substituted, a task able to be very rapidly performed.

20 The reconfiguration of the work holder device may'bé
performed quickly. 1In principle it would admittedly be
possible for the work to remain on the jig, which would then
act as a sort of palette. It is however convenient for the
jig to dwell on the work holder device as long as the

25 respective transferable jig is needed for further work items

whereas the work is changed.

The work holder device in accordance with the invention

preferably constitutes a component of a machine tool, as for

example a milling, drilling, metal turning machine, for chip
30 removal and/or severing the work or, respectively, for

assembly,



10

15

20

25

30

CA 02629206 2008-05-09

Further advantageous developments of the invention are

defined in the claims.

It is an advantage for the linear guide arrangement and the
fixing arrangement to be so arranged that they hold the at

least one jig in corner areas of a triangle of forces on the
trap. Accordingly skew positioning of the jig on the trap 1is

avoided and simultaneously the jig is reliably held.

The fixing arrangement preferably clamps the jig in the
fixing position. For this purpose 1t 1s preferred for one or
more spring arrangements to be provided. It 1s more
particularly preferred for the fixing arrangement to center
the transferable jig at the trap so that it is arranged on
the trap in a predetermined position, something which renders
possible precise positioning of the work on the jig. For
instance the fixing arrangement can comprise one Or more
spherical and/or conical fixing faces. It 1s more
particularly preferred for the fixing arrangement to possess
at least one at least partially spherical and/or conical
fixing body, which fits into a correspondingly shaped fixing
socket which 1s correspondingly at least partly part-
spherical or, respectively, conical. The fixing body

preferably constitutes a component of the carrier fixture.

The fixing socket, which is for example funnel-1like or
saucepan-like, 1s preferably arranged on the work support or
jig. It will be evident that a reverse arrangement is also
possible, for example so that on the carrier fixture a
conical or spherical fixing section 1s arranged, which fits

into a corresponding fixing socket on the carrier fixture.

The fixing socket preferably possesses an insertion opening

for the introduction from the side of the fixing body. For

P 23490/PCT-US
2. April 2008
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example the fixing socket may fit around a shank section of
the fixing body like a fork. It will also be clear that a
punch-like fixing body is conceivable which fits into a

fixing socket closed at the bottom and centers or fixes same.

The shank section preferably fits through an opening in the
fixing socket athwart the plane of insertion so that a
centering face, which extends radially inward in a spherical
or conical manner, as for example a conical peripheral face
or a spherical face, rests in the fixing position on one or
more funnel-like centering faces of the fixing socket. This

centering face is for example funnel-like toward the opening

of the fixing socket.

Preferably the fixing arrangement has a support face for
making supporting contact with the transferable jig, for
example at its bottom side. The transferable jig, as for
example at a front section of the jig, 1s preferably clamped

in the fixing position between the fixing body and the

supporting face.

For such clamping there is best a spring arrangement, which
thrusts the transferable jig into the fixing position as it
were. The spring arrangement preferably holds the fixing
body with a fixing force in ciamping engagement in the fixing
socket. For this purpose there is for example a spring
arrangement, which on the one hand bears against the fixing
body and on the other hand against the carrier fixture and

accordingly thrust the fixing body into the fixing socket.

In principle the fixing arrangement could be released
manually. But however the work holder device is best made
with a release actuator for the fixing arrangement. The

fixing arrangement will act, for example, against the force

P 23490/PCT-US
2. April 2008
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of the spring arrangement. The release actuator, for example
a hydraulic or pneumatic linear cylinder or rotary drive, for
release of the fixing arrangement sets the fixing body in a

release position, in which the fixing body is moved clear of

the fixing socket and releases the jig.

- The linear gulide arrangement preferably comprises two linear

gulde means for guidance of mutually opposite side areas of
the transferable jlg. For example projections or grooves are
provided on lateral parts of the trap, which cooperate with
corresponding grooves and projections on the jig. The linear
gulde means are preferably arranged in the vicinity of an
insertion receiving opening in the trap. It is convenient to
arrange the fixing arrangement at a closed end area of the
trap so that the 1initially mentioned three point fixation
adjacent to a triangle of forces 1s possible. It is more
particularly preferred for the fixing arrangement to be
arranged generally near an axis of symmetry between the two

linear guide means.

- The carrier fixture i1is preferably plate-like at the trap.

A support portion of the jig is preferably also plate-like.
Holders are able to be preferably releaseably attached to the
support part to form the work trap. Thus the jig is also
able to be adapted to different types of tools. The holder
may for example comprise abutment members for the work, and
supporting part for the work to be supported or the like. It
1s more especilally preferred for one or more of the abutment
members to be movable and more particularly to be pivotal so

that the respective holder is able to be reset in position

between a holding position holding the work and a release

position, in which the work may be removed from the jig. For

P 23490/PCT-US
2. April 2008
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example the spring arrangement may be provided, which braces

the holder into a position holding or clamping the work.

On the support part, on one or more holders, between the
holders or the like it is preferred to provide openings,
recesses and clearances so that the work is accessible for

machining by a tool of the machine tool.

The carrier fixture is preferably i1n the form of a tool
changing means including several traps for jigs in accordance
with the invention. The carrier fixture may for example
comprise a work pivoting arrangement on which several'traps
are provided for interchangeable attachment of jigs in
accordance with the invention. It will be evident that
furthermore linear conveying means, as for example conveying
chains, conveying belts or the like, may be adapted to
different types of work readily with the aid of the jig in

accordance with the invention. The jigs in accordance with

- the i1nvention are then arranged adjacent to each other, for

example in a row direction.

A particularly preferred design of the invention provides a
work table which is advantageously able to be rotated about
an axis of rotation. 1In the case of the work table able to
be rotated about a preferably vertical axis of rotation the
traps are arranged radially about the axis of rotation. In
the case of the work table later to be described as a part of
the working example of the invention for example four traps
are orientated in relation to each other in a cross. It will
be clear that furthermore two or more or less traps are
pOssible, for example on a round table or the like. The
traps are for example arranged on several support plates or

on a single support plate of the work table.

P 23490/PCT-US
2. April 2008
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In the case of the carrier fixture designed in the form of a
work changing means it 1s possible for the work to be
conveyed, and more particularly swung, from a loading station

to a machining station and thence to a removal station.

Furthermore the work holder device will preferably comprise a
changing station, at which the at least one transferable jig
may be changed. At this change station the above mentioned

described release actuator 1s preferably located.

Further advantageous developments and convenilient forms of the
invention will be understood from the following detailed
descriptive disclosure of one embodiment thereof 1in

conjunction with the accompanying drawlngs.

Figure 1 1is a perspective overall elevation of a work holder

device in accordance with the invention.

Figure 2 is a view showing details of the view of figure 1,
a tool support having been partly removed from a

trap and being seen from the back thereof.

Figure 3 shows tool support in accordance with figures 1 and

2 in a perspective view from the front.

A work holder device 10 of a diagrammatically illustrated
machine tool 11, as for example a metal turning, milling
and/or drilling machine, serves for holding works 12, as for
example piston rods of an internal combustion engine during
machining by the machine tool 11. On a work table 13 of a
support means 14 transferable jigs 15 are able to be mounted
in an interchangeable manner. The transferable jigs 15 are
able to be slid into traps 16 like cassettes or drawers, on

the carrier fixture 14 or, respectively, the work table 13.

P 23490/PCT-US
2. April 2008
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In order to make the drawing more straightforward the work 12

is represented as a phantom in the drawing.

Owing to the interchangeable jigs 15 the work holder device
10 can be readily adapted to different types of work, for
example piston rods with different dimensions. The
transferable jigs 15 are guided by a linear guide arrangement
17 and fixed in position in the respective trap 16 by a
fixing arrangement 18. Thus the respective transferable jig
15 is reliably held in the trap 16. Furthermore the fixing
arrangement 18 performs the function of a centering means,
seeing that it centers the transferable jig 15 in the fixing
position in the trap 16. Accordingly work 12, which 1s
located in a work trap 20 of a transferable jig 15, 1s able

to be optimally positioned for machining by the machine tool

11.

The work table 13 is able to be rotated on a base part or
frame 21 about an axis of rotation 22. The traps 16 are
arranged on table plates 23 of the work table 13. The table

plates 23 are for example screwed to a holder 24 mounted for

rotation on the frame 24.

The table plates 23 and accordingly the traps 16 are
rotatably mounted on the frame 21 for turning around the axis

22 of rotation. In the frame 21 it is possible for a rotary

drive, not illustrated, to be arranged on 1it.

Each respective trap 16 together with the jig 15 on 1t may
for example be swung together with a loading station 25 for
example, where the jig 15 has a work 12 attached to 1it, to a
machining station 26, where the machine tool 11 performs an
assembly operation on the work 12 and/or chip removal

machining operation on the work 12. From the machining

P 23490/PCT-US
2. April 2008
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station 26 the work table 13 shifts the transferable jig 15

on to an unloading station 27, where the work may be removed.

Furthermore 1t is possible to pivot the work table 13 to a
change over station 28, where the transferable jig 15 can be
removed and replaced by other transferable jigs 1n accordance
with the invention in order to adapt the work holder device

10 to different sorts of works.

The functions of the stations 25 through 28 may be different,
and for example it 1is possible for several machining stations

to be provided for machining by the machine tool 11.

The fixing arrangements 18 clamp the transferable jigs 15 in
the fixing position. Then a fixing body 30 fits into a
conical fixing socket 30 on a jig 15. The fixing bodies 29
and, respectively, the fixing sockets 30 are conical, 1. e. a
conical centering face 31 is present which in the fixing
position or, respectively, clamping position abuts a funnel-

like centering face 32 on the fixing socket 30.

The fixing sockets 30 are arranged on the front sections 33
of the jigs 15 and have a forked shape. At a back section 34
of the transferable jigs 15 grooves 37 are present in
opposite sides 35 and 36 and projections 38 on corresponding
innexr Sides 40 and 41 of the traps 16 fit into such grooves
37. The projections 38 are constituted by slide rails 39

which are arranged in the vicinity of the fixing opening 42

~on the trap 16 and are for example secured by means of screw.

The grooves 37 are provided on groove members 43 screwed at
the sides 35 and 36 on a support part 44 of the respective

transferable jig 15.

P 23490/PCT-US
2. April 2008
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Accordingly the jigs 15 are respectively linearly guided

along an insertion plane 45 and are held in the fixing

position by the linear guide arrangement 17.

For more convenient introduction of the grooves into the
slide rails 39 a front groove section 81 1s widened out
athwart the insertion plane 45. It will be apparent that
also a widening of the groove section 81 essentially 1n the
insertion plane 45 may be convenient. A rear section 82 of
the groove on the other hand is so narrow that the slide
rails 39 abut the top and bottom sides of the slide rail 1in
the insertion plane 45, 1. e. 1n the present case

horizontally,

The fixing arrangement 18 acts on the front section 33 of a
respective transferable jig 15. The transferable jigs 15 are
open at the front so that the fixing bodies 29 are able to be

introduced through a front insertion opening 46 in the fixing

sockets 30.

The fixing bodies 29 are arranged at a top end 47 of a shank
section or shank part 48. For example the fixing bodies 29
are screwed on the shank parts 48. It will be apparent that
an integral structure is also possible. While the fixing
socket 30 is saucepan-like or funnel-like to be open in an
upward direction, the fixing bodies 29 constitute as 1t were
the opposite structure, i. e. the centering face 31 runs from
the free end of the fixing body 29 radially inward as far as

the shank section 48. The fixing bodies 29 act as it were

like ties on the fixing sockets 30.

The receiving opening 46 of the fixing socket 30 extends over
a circular segment of less than 180 degrees so that the

conical fixing body 29 can fix or lock the transferable jig

P 23490/PCT-US
2. April 2008
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15 in the insertion direction 80, in which the jig 14 can be

inserted into the trap 16. The receiving or insertilon
opening 46 is just large enough for the shank 48 or,

respectively, the shank section 48 to be introduced into the

fixing socket 30 from the front.

The shank part 48 is mounted for linear motion on a gulde 49.
Accordingly the fixing body 29 may move athwart the insertion
plane 45 and may be reset in position between a release
position, in which the jig 15 may be removed from the trap

16, and a fixed position.

The guide 49 has a support face 50 on its top for supporting
the transferable jig 15 and more particularly a fixing part
51 arranged on the support part 44, on which the fixing

socket 30 is formed adjacent to the top side.

Spring arrangements 52 brace the fixing arrangements 52 into
the fixing position. The spring arrangements 52 include,. for
example, a helical spring 53 extending between the bot tom
side 48 of the work table 13 and a collar 55 on the
respective shank part 54. Accordingly the spring
arrangements 52 draw the shank parts 48 and the fixing bodies

29 arranged here at the top side downward clamping the
transferable jigs 15 and more especially the fixing sockets

30 between the support face 50 and the fixing bodies 29.

At the change over station 28 the transferable jigs 15 may be
changed over. A release actuator 56 at the change over
station 28 resets the fixing arrangement 18, pivoted 1into
this position, into a release position. The release actuator
56, for example a preferably pneumatic or hydraulic linear
drive or a rotary drive, which has a transmission for

conversion of the rotary movement into a linear one, exerts a

P 23490/PCT-US
2. April 2008
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thrust on £f. i. the bottom end of a respective shank part 48
and accordingly resets the fixing body 29 at its top side in
an upward direction with the result that the fixing
arrangement 18 sets the transferable jig 15 free. The jig 15
can then be removed by an operator or a robot outwardly

radially along the insertion plane 45 from the work table 13.

Adjacent to the release actuator 56 there 1s a connector 57

for connecting a rotary drive to the work table 13.

The traps 15 in the present case have an L shape, the fixing
arrangement 18 being arranged at a point of intersection of

the two L limbs.

On the plate-like support parts 44 of the transferablé jig 15
holders 58 through 62 are arranged for the work 12. The
holders 58 through 62 are for example screwed to the support
part 44 or plugged onto the support part 44. Screws, which
are not referenced, are inserted through assembly holes 63
and screwed into the respective holder 58 through 62. The
holders 58 through 62 form lateral abutment members 69 for
the work 12. The holders 58 through 62 are for example

abutments, sprags or other fixing elements for holding the

work 12.

The work 12, in the present case a piston rod, 1s diagonally
clamped and held on the holders 58 through 62. Here the
holders 58 and 59 cooperate with a small eye 67. The holders

58 and 59 are arranged at a corner.

The holders 60 through 62 cooperate with a large eye 68 1n
the work 12. The holders 60 through 62 are arranged in the
form of a letter U about the large eye 68, the holders 61 and
62 constituting U-like limbs.

P 23490/PCT-US
2. April 2008
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The holder 62 is a pivoting holder, arranged to pivot about a
pin 64 on the support portion 44. Spring elements 65 draw
the holder 62 forward into a holding position clamping and
holding the work 12. An abutment portion 66 of the holder 62
may be pivoted for opening the work trap 20 in an outward

direction so that the work 12 may be retrieved from the work

Crap 20.

The work rests on support parts 70 and 71, which are attached
of the support portion 44, preferably in a removable manner.
The support part 70 is provided for the small eye 70 and the
support part 71 for the large eye 68. The support parts 70
and 71 are introduced into openings 72 and 73 1in the support
portion 44. More particularly at the machining station 26 it
is possible for tube-like supports 74, diagrammatically
indicated in the drawing, to be present, on which the support
parts 70 and 71 rest during machining the workl2. This means

that the transferable jigs 15 are supported from below.

The support parts 70 and 71 have through holes 75, for
example for a tool drilling out the eyes 67 and 68 and/or an
assembly tool, more particularly a tool for the introductilon

of the bearing sleeves into one of the eyes 67.

On the support part 44 it is possible for further openings,
as for example a through opening 76, to the provided, which
are necessary for any retooling of the support part 44 with
holders for assembly operations on the workl2 and/or for a

more particularly chip removing machining operation on the

workl2.

Between the holders 58 and 59, the holders 60 and 62 and
furthermore 62 and 61 clearances 77 are present rendering

possible machining of the work 12 from the side. For example

P 23490/PCT-US
2. April 2008
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the clearances 77 are big enough for a drill to drill an oil
hole 78 into the small eye 67 and for boring assembly holes
78 from the side into the large eye 68 of the work 12. The
clearances 77 are also appropriate for assembly machinilng,

s for example for screwing in screws into the work 12, for

example into the assembly holes 79.

It is possible as well for the machine tool 11 to perform a

severing operation at the machining station 26 on the work

12, for example at the eye 68 to cut off a cover from the
10 piston rod or work 12, such operation for example involving

producing a notch and then severing the cover as part a soO-

called cracking operation.

P 23490/PCT-US
2. April 2008
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CLAIMS:
1. | Work holding fixture for holding a workpiece for

machining by a machining centre, with a support fixture and at

least one work changeover support, interchangeably attachable

to the support fixture and with a work holder to accommodate
and hold the workpiece, wherein the work changeover support or
supports may be inserted in an insertion plane on a linear

o

guidance unit in the form of a drawer 1n a slot of the support

fixture, and located by means of a locating assembly 1in a

located position in the slot, wherein the linear guidance unit

and the locating assembly hold the changeover support or

o

supports in the slot in corner zones of a triangle of forces.

b

2. Work holding fixture according to c¢laim 1, whereiln

the locating assembly holds the changeover support or supports

——

at one corner zone of the triangle of forces, and the linear

guidance unit in the slot at other corner zones of the triangle

of

-

forces.

3. Work holding fixture according to claim 1 or 2,

wherein the locating assembly clamps the changeover support or

supports in the located position.

ﬁ
e

4, Work holding fixture according to any one of

claims 1 to 3, wherein the locating assembly centres the

changeover support or supports i1n the slot.

2

5. ' Work holding fixture according to any one of
claims 1 to 4, wherein the locating assembly has one or more at

least partly spherical or conical locating bodies which engage
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in a corresponding, at least partly flat-dome-shaped or

conical, locating socket.

6. Work holding fixture according to claim 5, whereiln

the locating socket has an insertion orifice for inserting the

locating body from the side.

7. Work holding fixture according to claim 5 or o,

ﬁ

wherein a shank section of the locating body passes through an

—

orifice of the locating socket at right-angles to the insertion

plane, so that at least one spherical or conical centring face

of the locating body running radially inwards to the shank

section fits up 1n the located position against a centring face

P

of the locating socket running in a funnel shape towards the

opening of the locating socket.

3 . Work holding fixture according to any one of

claims 1 to 7, wherein the locating assembly has a locating

F

surface for placing of the changeover support, and that the

changeover support or supports, 1in particular a front section

of the changeover support or supports, is/are clamped in the

located position between the locating body and the locating

surface.

9. . Work holding fixture according to any one of

claims 1 to 8, whereln the locating assembly, in particular the
locating body, i1s tensioned in the located position, in

particular by a spring assembly.

10. Work holding fixture according to any one of

claims 1 to 9, wherein 1t has a release actuator to release the

locating assembly.
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V]

claims 1 to 10, wherein the linear guidance unit has two linear

guldance fixtures

changeover

| N

for guiding opposite side areas of the

support or supports.

12. Work holding fixture according to claim 11, wherein

the linear
particular
support or

Support or

13.

wherein th

of an 1inse

in the clo

14 .
claims 1 t

the area o

15.
claims 1 t

having a s

16.

one or mor
attachable

Supports.

17.

guidance fixtures comprise projections, 1n
slide rails on the slot and/or the changeover
supports, which engage 1n grooves on the changeover

supports or the slot.

Work holding fixture according to claim 11 or 12,

e linear guildance fixtures are provided 1in the area

rtion orifice of the slot, and the locating assembly

sed end area of the slot.

Work holding fixture according to any one of

o 13, wherein the support fixture 1s plate-like 1n

—

f the slot.

ey
—

Work holding fixture according to any one of

o 14, wherein the changeover support or supports

upport section, 1n particular plate-—-like.

Work holding fixture according to claim 15, wherein

e mounts to form the work holder are releasably

to the support section of the changeover support or

Work holding fixture according to claim 15 or 16,

wherelin the mount or mounts contain at least one stop element
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for the workpiece and/or at least one locating section, for the
placing of the workpiece.
18. Work holding fixture according to any one of

claims 15 to 17, wherein an opening or a recess or a space for
a tool for machining the workpiece 1s provided on the support

section and/or the mount or mounts.

F

fixture according to any one of

-

19. Work holding

claims 1 to 18, wherein the support fixture has a worktable

and/or a linear conveyor and/or a workpiece swivelling assembly

F

with several slots for interchangeable attachment of the work

changeover support or supports.

20. Work holding fixture according to claim 19, wherein

P

the worktable 1s rotatable around an axis of rotation,

substantially vertical, and that the slots are arranged

radiating around the axis of rotation.

21. Machining centre with a work holding fixture

according to any one of claims 1 to 20.

22. Machlning centre according to claim 21, wherein it is

an assembling machine for attaching fittings to the workpiece

d

and/or a machining centre for removing parts from the workpiece

—

and/or a machining centre for removal of chips from the

workpilece.
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