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(57) L’invention concerne un dispositif (1) de (57) The invention concerns a device (1) for

chargement automatique de palettes de pieces (2) avec
des pieces (3) fragiles. Les palettes de pieces (2)
comportent des tiges (6) de préférence droites disposées
en grilles ou a la fagon d’un peigne, avec des espaces (7)
libres entre les barres (6). Pour maintenir les palettes de
pieces (2), il est prévu un systéme de préhension des
palettes (12) qui abaisse une palette (2) vide d’une
position d’abaissement (13) située au-dessus de la
surface de positionnement (9) vide, dans une position de
réception (14) située en dessous de la surface de
positionnement (9), en passant par le plan de la surface
de positionnement (9). La zone de réception (15) de la
palette de pieces (2) se situe plus bas que le plan de la
surface de positionnement (9). Apres abaissement des
palettes de pieces (2), les pieces (3) sont déposées sur la
surface de positionnement (9). Le systeme de préhension
des palettes (12) souleve la palette de piéces (2) hors de
la position de réception (14) de maniere a soulever
également les picces (3).

I*I Industrie Canada  Industry Canada

automatically loading workpiece palettes (2) with
delicate workpieces (3), the workpiece palettes (2)
comprising preferably straight rods (6) disposed in grid-
and/or comb-like manner with free spaces (7) between
the rods (6). In order to hold the workpiece palettes (2) a
palette gripper (12) is provided, which lowers an empty
workpiece palette (2) from a lowering position (13) lying
above the empty positioning surface (9) through the
plane of the latter into a receiving position (14) lying
below the positioning surface (9), the receiving region
(15) of the workpiece palettes (2) being lower than the
plane of the positioning surface (9). When the workpiece
palettes (2) has been lowered, the workpieces (3) are laid
on the positioning surface (9). The palette gripper (12)
raises the workpiece palette (2) out of the receiving
position (14) such that the workpieces (3) are also raised.
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(57) Abstract 1
The invention concermns a \ 4 3 12 15 3
device (1) for automatically loading
workpiece palettes (2) with delicate .
workpieces  (3), the workpiece 8 3
palettes (2) comprising preferably
straight rods (6) disposed in grid- AD L8~/
and/or comb-like manner with free 4
spaces (7) between the rods (6).
In order to hold the workpiece
palettes (2) a palette gripper (12)
is provided, which lowers an
empty workpiece palette (2) from
a lowering position (13) lying above
the empty positioning surface (9)
through the plane of the latter
into a receiving position (14) lying

below the positioning surface (9), \
5

[

the receiving region (15) of the

workpiece palettes (2) being lower

than the plane of the positioning

surface (9). When the workpiece Z
palettes (2) has been lowered, the workpieces (3) are laid on the positioning surface (9). The palette gripper (12) raises the workpiece
palette (2) out of the receiving position (14) such that the workpieces (3) are also raised.
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Device for the automatic handling

of delicate workpieces

The invention concerns a device for the automatic handling of
delicate workpieces, consisting of at least one workpiece
pallet for accepting the workpieces in a receiving region,
the workpiece pallet comprising preferably straight rods dis-
posed in grid and/or comb-like manner with free spaces be-
tween the rods, at least one workpiece gripper for depositing
the workpieces on a surface provided for this purpose, and a
pallet gripper for holding the workpiece pallet.

Workpiece pallets of this kind are used, for example, to hold
metal parts which are placed in a heat treating furnace for
heat treatment, an electroplating bath for galvanic surface
treatment, or on special conveyor systems for transport
through a continuous furnace. The workpiece pallets are usu-
ally made of special steel with suitable high-temperature
strength. Particularly when using workpiece pallets of this
kind in heat treating furnaces, carburisation of the steel
can result in substantial elongation of the workpiece pallet.
In addition, thermal stresses are generated which cause con-

siderable deformation of the workoiece pallet.

The workpiece pallets are loaded with workpieces
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either manually or automatically using a suitable material
handling machine. If the delicats workpieces are loaded onto
the workpiece pallets by a piece-worker, they are often not
handled gently and with the necessary care. In this context,
even minor damage, which can occur by dropping the workpiece
on the workpiece pallet, for example, already results in re-
jects.

The direct, automatic loading of the workpiece pallets, where
the workpieces are deposited at a specified point and at a
defined height, is also difficult. Releasing a workpiece in a
specified position leads to a situation where the workpiece
either drops onto one type of workpiece pallet, or is pressed
down onto another. In both cases, delicate workpieces are
very easily damaged by a hard landing on the workpiece pal-

let, or by being pressed down on it.

The invention is based on the object of designing a simple
and 1inexpensive device with which workpiece pallets can be
loaded automatically, rapidly and precisely, and delicate
workpieces handled gently.

According to the invention, the object is solved in that at
least one positioning device with recesses is provided, into
which the rods of the workpiece pallet can be lowered, that
the positioning device has a positioning surface for deposit-
ing the workpieces by means of the workpiece gripper, and
that the pallet gripper is designed such that it can lower
the empty workpiece pallet from a lowering position lying
above the empty positioning surface, through the plane of the
positioning surface and into a receiving position lying below
the positioning surface, such that the receiving region of
the workpiece pallet is lower than the positioning surface
and, after depositing the workpieces on the workpiece pallet

lowered below the positioning surface,
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the workpiece pallet can be raised out of the receiving posi-
tion such that the workpieces are raised from the positioning
surface by the workpiece pallet.

The positioning surface of the positioning device advanta-
geously serves as a support plare onto which delicate work-
pieces can be dropped or pressec without being damaged. The
pallet gripper preferably operates automatically and is pro-
gram-controlled. It can be raised from the receiving position
as slowly as desired. In this way, the workpieces can be
raised from the positioning surface of the positioning device
very gently by the receiving region of the workpiece pallet.
The pallet gripper then places the workpiece pallets with the
workpieces on a conveyor system of a continuous furnace, for
example, or some other feed system for a subsequent produc-
tion step. The workpiece pallets used can expediently be
stacked in both empty and loaded condition.

For the sake of simplicity, the positioning surface of the
positioning device 1is provided on a positioning block. This
positioning block has pocket-like recesses which are simple
to manufacture, into which the rods of the workpiece pallet
can be lowered. Of course, the positioning device can be of
any suitable design which results in a positioning surface

which acts as a support plane.

In order to systematically rule out any damage to the deli-
cate workpieces, the positioning block is made of soft mate-

rial, preferably plastic.

The workpiece pallets can be grid-like pallets, the lattice
members of which are connected to transverse rods at both
ends. On the other hand, pallets with comb-like rods can also
be used, the rods of which are firmly connected to the work-
piece pallet at one end, the other end being free. Workpiece

pallets which are of a combined
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grid and comb-like design can also be used. The shape of the

recesses depends on the type of workpiece pallet used.

The pocket-like recesses of the positioning block can be de-
signed as simple-to-manufacture, continuous
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grooves. The grooves can intersect, for example, so that
grid-like pallets can be lowered into the positioning block.
The remaining areas of the positioning block, which make up
the positioning surface, pass through the free spaces between
the lattice members.

For the sake of simplicity, the side walls of the recesses
are positioned essentially parallel to the lowering and rais-
ing direction of the workpiece pallet.

The rods of the workpiece pallet can advantageously be low-
ered into the positioning block at a lateral distance from
the walls of the recesses on all sides. This measure makes it
possible for even severely deformed workpiece pallets to
still be easily lowered into the recesses of the positioning
bleck and lifted out again, without becoming caught in the

positioning block.

Workpiece pallets which have at least one peg or the like
with an undercut, can be picked up by a pallet gripper with
at least one claw. In this case, the pallet gripper advanta-
geously picks up the workpiece pallet by the existing under-

cut.

The workpiece pallet picked up by the pallet gripper is usu-
ally suspended from the pallet gripper and can swing slightly
back and forth. In order to prevent such swinging back and
forth and to achieve good hold in the specified position, the
pallet gripper can be provided with at least one additional
support pin, with which the pallet can be held in a design-
specified transport position relative to the pallet gripper.

In order to hold the workpiece pallet in the specified trans-

port position, the support pin is expediently spring—loéded
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and presses on the workpiece pallet. As a result, the claw
pulls up on the workpiece pallet while the support pin
presses down on the workpiece pallet, such that it is held

firmly in the specified position.

If workpiece pallets are used whose receiving regions are
provided with workpiece mounts in the form of arbors in order
to accept workpieces with holes, the problem arises that the
positions of the arbors also change due to the change in
length and deformation of the workpiece pallet. Nevertheless,
the workpieces can still be deposited precisely in the speci-
fied position on the positioning block. In this case, the ar-
bors are not positioned in the centre of the holes in the
workpieces when raising the workpieces, but rather eccentri-
cally. This eccentric position may merely not be located com-
pletely outside the diameter of the hole, so that the work-
pieces can be centred on the arbors. The workpieces are not
dropped onto the arbors or pressed onto them, but rather
lifted gently from the positioning surface by slowly raising

the workpiece pallet. There is no damage to the workpieces.

Of course, workpiece pallets with so-called nests can also be
used instead of those with arbors. In this context, a nest is
positioned on the receiving region of a workpiece pallet and
has a protruding rim which at least partially surrounds a
workpiece, such that the workpiece is held firmly inside the
rim with a little clearance to the rim. Workpieces of any
kind can be deposited in the nests. In particular, workpieces

without holes can be handled in this way.
The support pin preferably rests on the free end of an arbor.

The pallet gripper and the workpiece gripper can be arranged
on a portal-type loading system.
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In another configuration, a robot on which the pallet gripper
and the workpiece gripper are arranged, 1s put to advanta-
geous use. Simple handling systems can also be provided in-
stead of a robot.

An articulated-arm robot, on whose articulated arm a multi-
gripper head is mounted, 1is expediently provided as a robot.
The multi-gripper head 1is equipped with at least two work-
piece grippers and one pallet gripper. In additicon, the
multi-gripper head can also be provided with at least one ad-
ditional base pallet gripper for handling base pallets, on
which stacks of loaded workpiece pallets can be transported.

An example of the device 1is 1illustrated below based on a

drawing. The drawings show the following:

Fig. 1 A device for automatically loading delicate work-

pieces onto workpiece pallets,

Fig. 2 A side and top view of a configuration of a work-
piece pallet,

Fig. 3 A top and cross-sectional side view of a configura-

tion of a positioning block,

Fig. 4 The positioning block as per Fig. 3 and the work-
piece pallet as per Fig. 2 (dashed lines), where
the workpiece pallet is lowered into the position-

ing block,
Fig. 5 A side view of a positioning block with a lowered
workpiece pallet (dashed 1lines) and workpieces

(dash-dotted lines) in receiving position,

Fig. 6 A side view of a positioning block with a raised
workpiece pallet (dashed lines)
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and workpieces (dash-dctted lines) centred by ar-

bors of the workpiece pallet,

Fig. 7 A cross-section of a pa.let gripper,

Fig. 8 A bottom view of a multi-gripper head.

According to the drawing, device 1 for automatically loading
workpiece pallets 2 with delicate workpieces 3 consists of an
articulated-arm robot 4 for handling workpieces 3, workpiece
pallets 2 and base pallets 5. Workpiece pallets 2 consist of
grid-like, preferably straight rods 6 with free spaces 7 be-
tween rods 6. Base pallets 5 sesrve to transport empty or
loaded workpiece pallet stacks 8, for example, to deposit
workpiece pallet stacks 8 on a feed system Z, which conveys
workpieces 3 to an installation which performs the next pro-
duction step. Device 1 further consists of a support plane in
the form of a positioning surface 9, on which workpieces 3
can be deposited with the help of two workpiece grippers 10
and 11. Empty workpiece pallets 2 can be lowered by a pallet
gripper 12 from a lowering position 13 lying above position-
ing surface 9, through the plane of positioning surface 9
into a receiving position 14 lying below positioning surface
9. In this context, receiving region 15 of workpiece pallets
2 is lower than the plane of positioning surface 9. Work-
pieces 3 can be laid on positioning surface 9 after workpiece
pallets 2 have been lowered. Subsequently, workpiece pallet 2
can be raised by pallet gripper 12 out of receiving position
14, where workpieces 3 can be raised from positioning surface

9 by workpiece pallet 2.

Positioning surface 9 is provided on a positioning block 16.

Positioning block 16 has pocket-like recesses 17. Pocket-like
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recesses 17 of positioning block 16 are designed as continu-
ous grooves into which rods 6 of workpiece pallet 2 can be
lowered. In the present configuration, positioning block 16
is made of plastic. Side walls 18, 19 and 20, 21 of recesses
17 are essentially parallel to the lowering and raising di-

rection of workpiece pallet 2.

Rods 6 of workpiece pallet 2 can be lowered into positioning
block 16 at a lateral distance A on all sides from walls 18,
19 and 20, 21 of recesses 17.

The workpiece pallets used in the present configuration are
grid-like pallets. Both ends of rods 6 of the grid connect to
transverse rods 6 of the grid, as illustrated in Fig. 2.

Pocket-like recesses 17 of positioning block 16 are designed
as simple-to-manufacture, continuous grooves. The grooves in-
tersect, so that grid-like workpiece pallets 2 can be lowered
into positioning block 16. The remaining areas of positioning
block 16 which make up positioning surface 9, pass through

free spaces 7 between rods 6 of the grid.

In the present configuration, workpiece pallets 2 have a peg
22 with an undercut 23, into which four claws of pallet grip-
per 12, each offset at 90°, can reach. Only the two claws 24
and 25 are shown in the cross-sectional view in Fig. 7. As
pegs 22, like workpiece pallets 2, can become deformed due to
fluctuating thermal stress and are subject to changes 1in
length, undercuts 23 of the workpiece pallets used are in the
form of a slot, as shown in Fig. 2. Claws
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24 and 25 can then easily grip this slot, even 1if its posi-
tion has changed slightly.

Pallet gripper 12 1is equipped with six additional support
pins 26, 27, 28, 29, 30 and 31, with which workpiece pallets
2 can be held in a design-specified transport position rela-
tive to pallet gripper 12.

Each of support pins 26, 27, 28, 29, 30, 31, 32 and 33 is
spring-loaded, springs 34 and 35 of support pins 27 and 31
being illustrated in the cross-sectional view in Fig. 7. Due
to springs 34 and 35, support pins 27 and 32 each press down
on workpiece pallet 2, so that it is held firmly in the
specified transport position.

In the present configuration, workpiece pallets 2 are pro-
vided with special receiving regions 15 for accepting work-
pieces 3 with holes 36. For this purpose, receiving regions
15 have workpiece mounts 37, 38, 39, 40, 41 and 42 in the
form of arbors. When using workpiece pallets of this kind,
the workpieces can be deposited precisely in a specified po-
sition on positioning surface 9. By raising workpiece pallet
2, holes 36, initially positioned eccentrically to the ar-
bors, can be shifted, as illustrated by arrows Xl and Y1 in
Fig. 5. They are shifted on the arbors to concentric posi-
tions X2 and Y2, as illustrated in Fig. 6. If delicate work-
pieces 3 were, instead, to be simply dropped onto the arbors
or pressed onto the arbors by a material handling machine in
the eccentric position shown in Fig. 5, without the help of a
positioning surface 9, they would be damaged. A high reject
rate would be the result.

In the present configuration, support pins 26, 27, 28, 29,
30, 31, 32 and 33 rest against the free
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ends of the associated workpiece mounts 37, 38, 39, 40, 41
and 42.

As shown in Fig. 8, a multi-gripper head 43 with four grip-
pers is mounted on the articulated arm of the robot in the
present configuration. These grippers comprise two workpiece
grippers 10 and 11, one pallet gripper 12 and one base pallet
gripper 5.
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Device for automatically loading workpiece pallets

List of reference numbers

Device

Workpiece pallets
Workpileces
Articulated-arm robot
Base pallet

Rod

Free space

Workpiece pallet stack
Positioning surface
Workpiece gripper
Workpiece gripper
Pallet gripper
Lowering position
Receiving position
Receiving region
Positioning block
Recess

Side wall

Side wall

Side wall
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21 Side wall

22 Peg

23 Undercut

24 Claw

25 Claw

26 Support pin

27 Support pin

28 Support pin

29 Support pin

30 Support pin

31 Support pin

32 Support pin

33 Support pin

34 Spring

35 Spring

36 Hele

37 Workpiece mount

38 Workpiece mount

39 Workpiece mount

40 Workpiece mount

41 Workpiece mount

42 Workpiece mount

43 Multi-gripper head

A Lateral distance

Z Feed system

X1 Arrow

X2 Position

Y1 Arrow

Y2 Position
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Device for the automatic handling

of delicate workpieces

Patent claims

Device (1) for the automatic handling of delicate work-
pieces (3), consisting of at least one workpiece pallet
(2) for accepting the workpieces (3) in a receiving re-
gion (15), the workpiece pallet (2) comprising prefera-
bly straight rods (6) disposed in grid and/or comb-like
manner with free spaces (7) between the rods (6), at
least one workpiece gripper (10, 11) for depositing the
workpieces (3) on a surface provided for this purpose,
and a pallet gripper (12) for holding the workpiece pal-
let (2), characterised in that at
least one positioning device (16) with recesses (17) 1is
provided, into which the rods (6) of the workpiece pal-
let (2) can be lowered, that the positioning device (16)
has a positioning surface (9) for depositing the work-
pieces (3) by means of the workpiece gripper (10, 11),
and that the pallet gripper (12) is designed such that
it can lower the empty workpiece pallet (2) from a low-
ering position (13) 1lying above the empty positioning
surface (9), through the plane of the positioning sur-
face (9) and into a receiving position (14) lying below
the positioning surface (9), such that

AMENDED CLAIMS
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the receiving region (15) of the workpiece pallet (2) is
lower than the positioning surface (9) and, after depos-
iting the workpieces (3) on the workpiece pallet (2)
lowered below the positioning surface (9), the workpiece
pallet (2) can be raised out of the receiving position
(14) such that the workpieces (3) are raised from the

positioning surface (9) by the workpiece pallet (2).

Device as per Claim 1, characterised in
that the positioning device (16) is designed as a
positioning block which has pocket-like recesses (17),
and that the rods (6) of the workpiece pallet (2) can be

lowered into the recesses (17).
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2. Pevice—as—per—tlatm—3= e—fFr-—a—r—a £ e—r i s o d in

t hat the positioning surface (9) 1is ed on a

positioning block (16), that t

has pocket-like re

(

S
Ce pallet (2)

Sitioning block (16)

17) and that the rods (6) of

can be lowered

into the re-

3. Device as per Claim 2,
t hat

terial, preferably plastic.

4. Device as per Claim 2 or 3, c harzrac

in

t hat

the pocket-like recesses (17)

characterised i n

the positioning block (16) 1s made of soft ma-

ter ised

of the pcsi-

tioning block (16) are designed as continuous grooves.

5. Device as

per one of Claims 2 to 4,

terised 1in that

21)

the side walls

charac-
(18, 19, 20,

of the recesses (17) are positioned essentially par-

allel to the lowering and raising direction of the work-

piece pallet (2).

6. Device as
terised in t hat the rods (6)
piece pallet (2) can be
block (16)

20,

21) of the recesses

per one of Claims 2 to 5,

charac-
of the work-

lowered into the positioning

at a lateral distance from the walls (18, 19,

(17) on all sides.

7. Device for automatically loading workpiece pallets (2)

as per one of Claims 1 to 6,

(2)

have

at least one peg

characterised

per

cut

(12)

(23).

is provided with

where the workpiece pallets

(22) with an undercut (23),
in t hat the pallet grip-
at least one claw (24, 25),
which can pick up the workpiece pallet (2)

by the under-
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11.

12.

15

Device as per one of Claims 1 to 7, charac-
terised 1in t hat the pallet gripper (12) 1is
provided with at least one additional support pin (26,
27, 28, 2%, 30, 31, 32, 33), with which the workpiece
pallet (2) can be held in a design-specified transport
position relative to the pallet gripper (12).

Device as per Claim 8, characterised in
t hat the support pin (26, 27, 28, 29, 30, 31, 32,
33) is spring-loaded and presses on the workpiece pallet
(2), such that the latter 1s held in the specified
transport position.

Device for automatically loading workpiece pallets (2)
as per one of Claims 1 to 9, where the receiving regilons
(15) of the workpiece pallets (2) are provided with
workpiece mounts (37, 38, 39, 40, 41, 42) in the form of
arbors in order to accept workpieces (3) with holes,
characterised in that the workpieces
(3) can be deposited precisely in a specified position
on the positioning surface (2) and the holes (36) in the
workpieces (3) can be positioned on the arbors of the
workpiece pallets (2) by raising the workpiece pallet
(2).

Device as per Claim 9 or 10, characterised
in that the support pin (26, 27, 28, 29, 30, 31,

32, 33) rests on the free end of an arbor.

Device as per one of Claims 1 to 11, c¢charac -
terised in that the pallet gripper (12) and
the workpiece gripper (10, 11) are arranged on a portal-
type loading system.
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13.

14.

16
Device as per one of Claims 1 to 11, charac-
terised 1in that the pallet gripper (12) and

the workpiece gripper (10, 11) are arranged on a robot.

Device as per Claim 13, characterised in
t hat the robot 1is an articulated-arm robot (4}, on
whose articulated arm a multi-gripper head (43) 1is
mounted, and that the multi-gripper head (43) consists
of at least two workpiece grippers (10, 11) and one pal-

let gripper (12).
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Fig. 2
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