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(54) Abstract Title

Stack support transfer system capable of moving vertically and horizontally and a printing machine

including the system

(57) A system for transferring supports for objects which
can be stacked and unstacked between a conveyor 30 and
a machine 2 (e.g. a printer for printing the objects) is
disclosed. The system includes: a mobile transfer table
(32,Fig.3) which has two locations (32a,32b) each adapted
to receive an object stack support 16 and which is adapted
to occupy a series of positions; first drive means
(72,Fig.4a) adapted to drive the transfer table vertically up
and down; and second drive means (76) adapted to
advance or withdraw the transfer table horizontally and
simultaneously to transfer a support containing objects
and an empty support or to withdraw the empty transfer
table to a position awaiting a new support. The system
may be used to print any objects which can be stacked, for
example compact discs with a central hole.

At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy.
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The present invention concerns a 3system for
transferring supports for objects which c¢an be stacked
and unstacked and a printing machine including the
system.

The present invention concerns offloading objects
that are to be printed by a printing machine from stack
supports for stacked objects and lcading the supports
with printed objects, for example.

As a general rule, the stack supports pass first
through a loading station which transfers a stack support
from a conveyor (a conveyor belt or the 1like) to an
offloading unit at which the objects are unstacked and
placed on the printing machine. The offloading unit
includes a robot provided with holding means adapted to
pick up a stacked object and put it down at a station of
the printing machine, for example.

Similarly, a loading unit consisting of the robot
referred to above, for example, takes up the printed
objects one by one from a printing station of the machine
and stacks them on an empty support which, when loaded,
is evacuated by another conveyor.

An object of the present invention is to provide
the simplest possible transfer system between a system
for feeding supports carrying stacked objects to be
printed and a machine and/or between the machine and a
system for evacuating supports carrying stacked and

printed objects.
Thus the present invention consists in a system fox

transferring supports for objects which can be stacked or
unstacked between a conveyor and a machine for printing
said objects, characterized in that it includes:

- a mobile transfer table which has two lccations
each adapted to receive an object support and which 1is

adapted to occupy a plurality of positions,
- first drive means adapted to drive the transfer
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-able verzically up or dewn, and
. gecond drive means adapted to advance or withdraw

-he transfer table horizontally and simultaneously to
cransfer a support containirg objects and an empty
support or to withdraw the empty transfer table to a
position awaiting a new support.

Thus the transfer system according to the invention
processes two object supports simultaneously, one
containing objects and the other empty.

The system is furthermore of simple design.

According to one feature, the system includes
retaining means for retaining an object support while
stacking or unstacking objects in a posi
rransfer table and the second drive means axe activated
to withdraw the transfer table to the waiting position.

accordingly, the system according to the invention
advantageously evacuates an empty object support while an
at least partly loaded object support is being stacked or
unstacked and moves the empty transfer table to a
position awaiting a new support during this stacking or
unstacking operation.

According to one feature, the retaining means are
in two parts and comprise first pogitioning means adapted
ro define an extreme position of the support and which
include an imprint adapted to receive the support in that
extreme position and second positioning means adapted to
adjust the position of the support against said imprint.

According tc another feature, the second drive
means are adapted to drive hypocycloidal movement of the
transfer table.

According to one feature, the seccnd drive means
include a metor meang with a norizontal shaft connected
to a crank mechanism coupled to a pivot adapted to be
rotated about a vertical axis by the motcx means and

first and second gear means provided on ~he pivet and on
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a support member of the trarsfer ctakle, respectively,
cooperate with each other so that the transfer table
rotates about the pivot.

Acceording to one feature, the system includes
intermediate gear means through which the first and
second gear means cooperate with each other.

According to one feature, the crank mechanism has a
first part mounted on the shaft of the motor means and
which includes a lever inclined to said shaft and
extending from said first part and a second part in the
form of a crank pin mounted at one end on the free end of
the lever to rotate freely thereon and perpendicularly
thereto and said second part has an opposite end adapted
to pivot on a horizontal pin perpendicular to the shaft
of the motor means and which is held between two vertical
walls of the pivot.

According to cne feature of the invention the
second drive means include a motor means that includes a
motor with a output shaft connected to a reduction gear
with an output shaft which is perpencicular to the output
shaft of the motor, the motor being controlled so that
its output shaft reciprocates, thereby reciprocating the
cutput shaft of the reduction gear.

This kind of arrangement of the mctor means and
appropriate control of the motor eliminate the need for a
crank mechanism.

According to another feature of the invention first
gear means and second gear means on the output shaft of
the reduction gear and on a support of the transfer
table, respectively, cooperate with each other so that
the transfer table rotates abcut the output shaft of the
reduction gear.

According to a Iurther feature of the invention the
first and second gear means cooperate with each other

through the intermediary of intermediate gear means.
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Accoxrding to one feature, the first drive means
operate on the suppert member of the transfer table.

According to one feature, the first drive means
include a piston-and-cylinder actuator.

According to one feature, the system includes means
for centring the supports at each location of the
transfer table.

According to one feature, the centring means take
the form of a recess formed in the thickness of the
transfer table at each location thereof.

Another aspect of the invention provides a printing
machire including a circular contour printing table which
has a plurality of object stations regularly distributed
at its periphery and each adapted to receive an object to
be printed, a station for offloading objects to Dbe
printed from a supporet, anéd a station for lecading printed
objects onto an empty support, characterized in that at
least one loading and/or offloading station includes a
transfer system as briefly described above.

According to one feature, the printing machine
includes two transfer systems as set out briefly above, a
conveyor is provided for feeding supports containing
objects to be printed to a first transfer system of an
offloading station, means are provided for conveying
empty supports offloaded from the transfer system of the
offloading station to the second transfer system of the
loading station to be loaded with printed objects, and a
second conveyor is provided for evacuating the supports
containing printed objects from the second transfer
system.

The following description with reference to the
accompanying diagrammatic drawings explains further the
objects and advantages of the inventicn. It is clear that
the description is given by way of example only and has

no limiting character.
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In the appended drawings:

- figure 1 is a plan view of a printing machine
including two object support transfer systems,

- figure 2a is a diagrammatic view to a larger
scale of stations 34 and 38 from figure 1 without the
transfer tables,

- figure 2b 1is a diagrammatic view showing an
object support carried by the intermediate conveyor 42 in
cross section relative to the direction of said conveyor,

- figure 3 is a plan view of the transfer tables of
the transfer systems according to the invention in two

different positions,
- figure 4a is a view of a transfer table and its

drive mechanism in section as seen in the direction of
the arrow III in figure 2,

- figure 4b 1is a sectioned view of intermediate
gear means,

- figure 4c is a plan view of the layout of the
first and second gear means and the intermediate gear

means from figure 4b,
- figure 44 is a plan view showing the superposed

two locations of the transfer table, the tep plate, the
first gear means and (in part) the second gear means,

- figure 4e shows another embodiment of the drive
mechanism of the transfer table shown in figure 4a,

- figure 5 is a view of the means for retaining an
object support as seen in the direction of the arrow V in
figure 2,

- figure 6 is a plan view of the retaining means,

- figure 7 18 a perspective view of a transfer
system and cwo  supports carrying objects to Dbe
transferred, as seen in the direction cf the arrow V in
figure 2,

- figures 8, 10, 12, 14, 16, 18&, 20, 22, 24, 26 are
diagrammatic side views 1illustrating the oflfloading of
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stacked objects on object supports, and

- figures 9, 11, 13, 15, 17, 19, 21, 23, 25, 27 are
diagrammatic plan views respectively corresponding to the
views of figures 8, 10, 12, 14, 16, 18, 20, 22, 24, 26.

The present invention is described hereinafter with
reference to a printing machine ghown in plan view in
figure 1.

The printing machine shown in plan view in figure 1
includes a circular contour printing table 2 which has a
plurality of object stations 4 regularly distributed at
its periphery and each of which is adapted to receive an
object to be printed (not shown), is rotatable stepwise
about an axis 6 passing through 1ts centre and
perpendicular to its plane, in practice a vertical axis,
and moves the object stations 4 successively, for example
in the clockwise direction indicated by the arrow 8 in
figure 1, to a unit 10 for loading objects to be printed,
to a plurality of workstations 12 each including printing
means, and to the unit 10, which then acts as a printed
object offloading unit.

The obiects to be printed can be of any kind that
can be stacked. In the embodiment shown they are £lat
objects, to be more precise compact discs with a central
hole.

The objects are stacked on stack supports 16. AS
shown in figure 5§, for example, a stack support 16 has a
pase 18 with a circular cylindrical foot 20 on top of
which is a plate 22, and a column 24 fastened to the base
18, projecting axially therefrom and pointed at tne top
for fitting the central hole 1in the objects to be printed
over it. A ring 26 slides on the column 24.

The cylindrical foot 20 of the stack support 1€ and
the plate 22 are circular and the diameter of the foot is
less than the diameter of the plate. The ring 26 has 2

cylindrical body on top of which is a flange.
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This kind of stack suppcrt 16 is already in
widespread use and well known to the person skilled in
the art. In service, it carxries a stack 28 of objects to
be printed resting on the ring 26.

Because the printing machine does not in itself
constitute the subject matter of the present invention,
it is not described in detail here. The machine described
in the document FR 2 714 867 corresponds substantially to
the machine represented in figure 1 and reference 1is
therefore made to that document for its description.

As can be seen in figure 1, a first conveyor system
or conveyor 30 feeds the machine with stack supports 16
containing objects to be printed. The stack supports 16
arriving at the conveyor 30 are placed on a first
transfer system 32 associated with a station 34 for
offloading objects to be printed. The objects stacked on
the stack support 16 are then unstacked from the stack
support by a stacker/unstacker robot which constitutes
the loading unit 10, and are placed on the object
stations 4 of the printing table 2. When the objects have
been printed, they are taken up again £from an object
station ¢ of the printing table by the stacker/unstacker
robot, which now constitutes the offlocading unit 10, and
are placed on a stack support 16 on an associated second
transfer system 36 at a station 38 for loading printed
objects.

When the stack support 16 has been placed on the
transfer system 36 and filled with printed objects, it 1is
then placed on a second conveyor 40 which transfers it to
another machine.

Transfer systems 31 and 35 transfer the stack
supports 16 Zrom one conveyor to another whilst objects
to be printed are cffloaded from one of them (the system

31) and printed objects are loaded onto the other one

(the system 35).
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One transfer system 1S agsociated with the
offloading station 34 and the other transfer system is
associated with the loading station 38.

This type of transfer system can be used with othex
machines.

As shown in figures 1 and 2a, when objects to be
printed have been offloaded from the stack supports 16 at
the offloading station 34 they are evacuated from that
station by a conveyor system 42 (called the intermediate
conveyor) in the direction of the loading station 38,
which is indicated by the arxow 44.

A belt 46, for example a round belt, mounted on a
drive pulley 48 connected to a drive motor 50 indicated
in dashed line in figure Z2a and two idler pulleys 52 and
54 drives the empty support 16 on the intermediate
conveyor 42, as indicated by the arrow 44.

The positions of an empty support 16 that has just
peen evacuated from the first transfer system 31
associated with the offloading station 34 and transferred
to the second transfer system 35 from the loading station
38 are shown in dashed line at the entry 42a and at the
exit 42b, respectively, of the conveyor 42.

Tt must be noted that in these two extreme
positions the empty support 16 Xxrests partly on an
exterior guide rail 56 and on portions of interior guide
rails 58 and 60.

When the empty support 16 reaches the exit 42b of
the intermediate conveyor 42, it abuts against the end
60a of the interior guide rail, which forms a buffer.

Referring to figure 2b, the means for driving an
object support 16 from the intermediate cenveyor will now
be reconsidered in more detail.

Note that everything explained below ir connection
with a machine for printing objects applies equally to

the feed conveyor 30 and the evacuation conveyor 40 1in
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figure 1 and to any other conveyor for object supports of
the type shown in figures 2b and S.

In the figure 2b configuration, the base plate 18
of the support 16 rests on the exterior rail 56 serving
as a fixed guide for the support and on the belt 4§
mounted on the interior rail 58.

Accordingly, the weight of the support is divided
between the guide 56 and the drive member consisting of
the belt 46.

The foot 20 of the base 18 is arranged between the
drive belt 46, on one gide, and the fixed guide 56, on
the other side, which together delimit the conveyor path.

The round belt 46, or any other drive wmember (other
types of belt, stxip, etc.), moving along the conveyor
path and in contact with the periphery of the base of the
support drives rotation of the support and, at the same
time, rolls on the oppecsite guide 56.

Rolling on the opposite guide 356, the driven
suppert is subject to friction.

Accordingly, dJdividing the weight of the support
between the guide 56 and the belt 46 does not increase
excessively the forces to be provided to drive the belt.

This would not be the case were the whole of the
weight of the support to rest on the belt 46.

It will be noted that although the movement of the
object support 16 is in a plane in this example (that of
the three conveyors 30, 40 and 42), it can have a three-
dimensional trajectory.

The configuration shown in figure 2b advantageously
leaves free the lower part of the support at the level of
the foot 20, unlike prior art wmechanisms guch as systems
of the type including a conveyor belt on which the £foot
of the support rests.

Accordingly, as described later, when the support

16 loaded with objects to be stacked arrives at the end



10

15

20

25

30

35

10

of the <feed conveyor 30 situated at the offloading
station 34, the transfer table 32 of the transfer system
31 can pick up the support from below, i.e. by picking up
its foot 20.

In the context of the support transfer systems 32,
36, an irregular flow of object supports 16 can be caused
by different transfer system operating frequencies.

This is because the number of objects on the
supports at the entry of the machine can then be
different from the number of objects on the supports at
the exit.

In this type of application, the intermediate
conveyor 42 described above can regulate the flow of
supports and alleviate the lack or surplus of supports
caused by the irregular flow.

Depending on the different operatirg frequencies of
the transfer systems, the designed number of object
supports that can be accumulated on the intermediate
conveyor defines the autonomous capacity of the printing
machine (its capacity for operation without operator
intervention) .

The intermediate conveyor 42 therefore constitutes
a system for dynamically managing the recycling of empty
object supports for reuse by £filling the same object

supports.
Figure 3 shows in two differentz positions the

respective mobile transfer tables 32 and 36 of the
transfer systems 31 and 35 regpectively associated with
the offloading station 34 and the loading station 28 of
figure 2.

The table 32 is placed at the entry 42a of the
conveyor 42 so that it can evacuate to the conveyor the
empty sSupport 16 shown in dashed line in figure 2.

Its position is the position 32(B) in figure 3, in

which the other extreme position 32(A) of the ctransfer
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table 1s shown by two concentric circles.

The transfexr table 36 occupies one extreme position
36(B) ghown in figure 3 and another extreme position
36 (A) represented by concentric circles.

The position 36 (A) of the transfer table 36 is that
enabling it to pick up the empty support 16 shown at the
exit 42b of the intermediate conveyor 42 from figure 2.

Each transfer table 32, 36 has two locations,
respectively 32a, 32b and 36a, 36b.

Those locations can be seen in figure 4a in the

case of the transfer table 32.
Each of the two locations on a transfer table is

adapted to receive a stack support 16 that is either
empty ox filled with objects to be printed.

It will be noted that figure 3 shows how each
transfer table can move horizontally in the directions
indicated by the double-headed arrows 62 and 64.

However, each transfer table «can also move
vertically up and down, as described later with reference
to figure 4a and in particular with reference to figure 8
and the subsequent figures.

Figure 4a shows a drive mechanism 70 of the
transfer table 32.

As shown in this figure, the transfer table 232 is
provided with means for centring the supports 16 at each

- of its locations 32a and 32b.

These centrinc means take the form of a respective
recess 32c¢, 32d in the thickness of the upper part of the
transfer table.

Accordingly, when an object support is positioned
at each location of the transfer table 32 (or 26), it is
accommodated in the corresponding recess and is therefore
retained in this careiully calculated position.

It will Dbe noted that a suction system, only a

porticn 71 of which 1s shown in figure 4a, is provided
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under each location of the transfer table in order to
hold the object Supports in position when the table
moves.

The mechanism 70 for driving the transfer tables 32
and 36 in accoxdance with the invention includes first
drive means 72 which are adapted to drive the transfer
rable vertically up and down, as shown by the double-
headed arrow 74 in figure 4a, respectively to transfer an
object support onto said transfer table or to evacuate it
therefrom.

The transfer system also includes second dxive
means 76 adapted to drive horizontal advance OT
withdrawal of the transfer table 32, respectively to
transfer simultaneously a support containing objects and
an empty support or to return the empty transfer table to
its position 32 (A) (figure 3) awaiting a new support.

The mechanism 70 includes a drive motor 98 fitted
with a reduction gear 78 and whose output shaft 80 is
disposed horizontally with a crank mechanism mounted on
itc.

The crank mechanism has a first part 82 mounted on
the shaft 80 of the motor via a body 82a and which
includes a lever 82b inclined to the shaft of the motor.

The angle of inclination is substantially equal to
45°, for =xample.

The crank mechanism has a second part 84 in the
form of a crank pin which 1is freely rotatable about Ttwo
axes perpendicular to sach other and the shaft 80.

One end 84a of the crank pin 84 1is ingerted into 2
hole 86 in the free end of the lever 82Db.

The crank pin 84 can rotate freely about 3ts
longitudinal axis 88.

The opposite end 34Db of the crank pin 84 pivots ©on

a horizontal pin 90 perpendicular te and in the same

plane as the shafc 80.
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The pin 90 1s mounted on a pivot 92 and is
perpendicular to two walls of the pivot which are
disposed face-to-face and between which the crank pin 84
is retained.

Only one wall 94 is shown in figure 4a.

The vertical pivot 92 is perpendicular to the shaft
80 of the motor and is mounted on a frame 96 fixed to a
frame supporting the motor 98 and its xeduction gear 78,
to be more precise between the two arms 100 and 102 of
the generally U-shaped frame.

It will be noted that ball bearings 104 and 106,
108 are provided on the respective walls 102 and 100 of
the frame to enable the pivot 92 to be rotated about a
vertical axis by the crank mechanism driven by the motor
means 98, 78.

It will be noted that the walls 100 and 102 of the
frame 96 are strictly parallel to each cother and strictly
perpendicular to the base 37 of the frame, which is
itself perpendicular to the rotation axis 80 of the
motor, so that the pivot 92 is strictly perpendicular to
the rotation axis of the motor.

Moreover, the transfer table 32 is mounted on a
gupport member 110 inside a vertical sheath 112 that
passes through two plates 114 and 116 perpendicular to
said sheath.

The upper plate 114 and the lower plate 116 are
linked by a semicylindrical wall portion 118 parallel to
the sheath 112.

Ball bearings 120 and 122 are located in respective
orifices in the top plate 114 and the bottom plate 116.

Two connecting arms 124 and 126 are coupled
together and respectively coupled to the support member
110 and to a pin 128 that extends from the lecwer face of
the transfer table 22 in the downward direction, as far

as the side corresponding to the upper plate 114.
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This limits rotation of the transfer table 32 about
the pivot 92, when the pin 128 abuts against the upper
plate 114 (see below).

7t must be noted that mechanisms other than a crank
mechanism can be used to reciprocate the pivot about
which the transfer table turng through 80°.

It will be noted that the upper plate 114 and the
lower plate 116 are perpendicular to the wvertical
direction of the pivot 92.

It will also be noted in figures 4c and 4d that the
upper plate 114 has a slot 1l4a at one end, enabling it
to be mounted on the pivot 92.

A similar arrangement, not shown 1in the figures, 1is
provided on the lower plate 116.

First gear means in two parts 130, 132 are mounted
on the upper face of the wall 100 of the frame 96,
centred relative to an extension 92a of the pivot 92.

The first gear means 130, 132 are disposed between
this wall 100 and the upper plate 114 ard take the form
of toothed pinions.

Second gear means 134 are provided around the
sheath 112 and are secured by a washer 136 and a nut 138.

The second gear means also take the form cf a
toothed pinion.

Tntermediate gear means shown in figures 4b and 4c
act directly on the first and second gear means
previously mentioned to reverse the rotation of the
pinion 134 which, if it were in direct contact with the
pinions 130, 132, would rotate in the opposite direction
to them.

The intermediate gear means are also tocothed
pinions in two parts 140 and 142.

Figure 4c shows the arrangement of the varicus gear

nmeanz relative to the upper plate 1.4 and relative toO

each other.
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The two-part assembly of the pinions 130 and 132,
on the one hand, and of the pinions 140 and 142, on the
other hand, takes up play.

Accordingly, the pinions 140 and 142 take up play
between the pinions 130, 132 and 140, 142, on the one
hand, and between the pinion 134 and the pinions 140 and
142, on the other hand.

The drive means 76 just described with reference to
figure 4a constitute second drive means for driving
hypocycloidal movement of the transfer table.

This means that the pivot 92 is initially driven in
rotation about a vertical axis by the crank mechanism
connected to the motor means 98, 78 and that the support
member 110 of the transfer table 32 is subsequently
driven in rotation about the pivot 92 by the gear means
previously referred to that cooperate with each other as

described above.
This embodimert constituzes the embodiment enabling

the transfer table 32 to perform the shortest possible
movement in the minimum time.

However, it must be noted that, in a different
embodiment with 1less crucial overall size and timing
constraints, the transfer table 32 could move in
rectilinear translation or rotation.

The first drive means 72 of the transfer table 32
comprise a piston-and-cylinder actuator whose piston rod
slides inside the sheath 112 in order to move the support
member 110 of the transfer table vertically up or down,
depending on the required position.

As shown in figures 1 and 2a, each transfer system
includes means 150, 152 for retaining object supports cn
which  objects are  being unstacked or stacked,
respectively at the offloading station 34 and at the
loading station 38 frem figures 1 and 2a.

Figure 4e 1is a view analogous to that of figure 4a
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and shows a different embodiment of the drive mechanism
of the transfer table of the transfer system according to
the invention.

In this embodiment, elements unchanged relative to
the previous embodiment retain the same reference numbers
and are not described again.

As shown in figure 4e, a motor means is provided in
a different arrangement to that of figure 4a in order no
longer to use a crank mechanism driven in rotation via a
reduction gear, which simplifies the system according to

the invention.
Apart from the description relating to the crank

-

mechanism, everything described with refersnce toC the
preceding figures remains valid in this embodiment,
unless otherwise apecified.

The resulting transfexr system includes fewer
components than that from figure 4a, which simplifies its
manufacture, reduces manufacturing costs and also
simplifies subseguent maintenance operations.

Moreover, the system is also more reliable in that
rhe motion transmission system is shorter and there are
fewer moving parcs.

The motor means includes a motor 131 with a
horizontal outpu: shaft 133.

The motor 1is a stepper motor, for example, and is
electrically controlled so that the shaft 133

reciprocactes through 90°.
This metion is transmitted to a reduction gear 135

without backlash via a horizontal input shaft 137 adapted
to be coupled to the output shaft 133 of the motor.

The reduction gear without backlash from figure 4e
revlaces the moving components 82, 84 and 92 of figure 42

and is attached tc the frame.
The reduction gear 135 has two vertical output

shafts 125a and 135b which respectively cooperate with
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two plates 114 and 116 interconnected by a
semicylindrical wall portion 118.

To be more specific, the output shafts 13S5a, 135b
are attached to the plates by keys and each plate-output
shaft-key assembly is clamped up by fixing means 139,
141.

The bearing 104 from figure 4a is not included in
this embodiment.

In contradistinction to £figure 4a, the walls 100
and 102 are no longer present and the first gear wmeans
130, 132 are mounted on a support 143 around the upper
output shaft 135a of the reduction gear.

To this end, to make figure 4d correspond to this
other embodiment, the paxt 100 must be replaced by the
part 143.

It will be noted that the bearings 106 and 108 of
figure 4a are replaced by a bearing 107 between the part
143 and the shaft 135a.

Also, the bearing 122 from figure 4a is replaced by
a bearing 121 disposed like the bearing 120 in the upper
part of the support 110, to guide the latter.

The reduction gear 135 is arranged relative tc the
plates 114, 116 so that its vertical output shafts are
strictly perpendicular to the horizontal output shaZt of
the motor 1321.

The vertical output shaft 135a of the reduction
gear therefore reciprocates through 90°.

In exactly the same way as described with reference
to figure 4a, the second drive means 76 Just described
drive the transfer table with a hypocycloidal movement.

This is becausge the drive means 131, 138
reciprocate the wertical output shaft 1352 through 90°.

This movement is transmitted to the first gear
means 130, 132 and the seconé gear means 134 via

intermediate gear means 14C, 142, as described with
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reference to figure 4a, in order to drive rotation of the
support 110 of the transfer table 32 about the wvertical
axig 135a.

As shown in figures S to 7, the retaining means 150
agsociated with the transfer table 32 are in two parts
154 and 156 on respective opposite sgides of an object
support 16 fed by the transfer table 32.

The positioning means 154 define an extreme
pogition of the support.

They include a piston-and-cylinder actuator 158 for
moving an arm 160 (figure 5) and having at its free end
an imprint 162 (figure 6) adapted to receive the support
16 in this extreme position.

This position can be adjusted very accurately by
means of an abutment 164 which limits the stroke of the
actuator 158.

The second positioning means 156 further include a
piston-and-cylinder actuator 166 for movirg an arm 168.

The second positioning mweans 136 adjust the
position of the support 16 locked against said imprint

162 of the arm 160.

This ensures vVery accurate positioning of the
object support 16.

When the support 16 is retained in the position
shown in figure S by the retaining means 150, the
transfer table that moves the support 16 1into this
position withdraws into a waiting position (position
32 (A) in figure 3) to await a new support (see below) .

Tt must be noted that figure 5 shows a buffer clamp
170 for constituting a stock of objects to be printed at
a precise time in the offloading process.

In figure 7, the transfer table 22 has just been
withdrawn and is in the waiting position previously
referred to, i.e. in a position such that one of the

locations 32a 1s below a new stack Supgort filled with
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disposed under the empty stack support 16 from which the
objects to be printed have just been offloaded.

It will be noted that in this position the new
loaded object support rests on interior and exterior
rails at least one of which has a buffer forming a stop
at one end.

Figure 7 shows only the exterior rail 171.

As explained later, in the description of the
various movements of the transfer table, the table is
moved vertically up by the first drive means 72 to raise
the loaded object support and thereby disengage it from
its stop.

The method of using the transfer table 32 of the
transfer system 31 will now be described with reference
to figures 8 to 27.

The even-numbered figures 8, 10, 12, 14, 15, 18,
20, 22, 24 and 26, show the transfer table 32 in various
positions cbtained by moving it horizontally or
vertically.

The transfer table can occupy three positions
following a vertical movement, namely a bottom position
P,, a middle position P,, and a top position P,.

These figures also show the position of the guide
rail 58 from figure 2a.

The odd-numbered figures 9, 11, 13, 15, 17, 19, 21,
23, 25 and 27 show 1in plan view the various succesgsive
positions of the tranafer table 32, which can process two
object supports 16A and 16B simultaneously.

The various elements operative during movement of
the transfer table 32 and offloading of the objects to be
printed are represented in a highly diagrammatic manner
in the odd-numbered figures.

It will be noted that the operations that relate to
the loading of the printed objects at the loading station
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corresponding transfer table 36 are symmetrical to those
described with reference to figures 8 to 27.

It will be noted that the support 16A is guided on
the conveyor 30 by the guide rails 171 and 173 and its
movement is driven by a belt 174 running around rollers
176, 178, 180, rotation of one of which 1is driven
directly by a motor that is not shown.

Figures 8 and 9 show the transfer table 32 at the
position P, during its operation.

In these figures, the object support 16A ig filled
with objects to be printed and the support 16B 1is empty
and will therefore be evacuated toward the intermediate
conveyor 42 (figure 2).

To this end, the secord drive means 76 shown in
figures 4a to 4b are actuated so that the transfer table
32 effects a hypocycloidal movement and returns to the
position indicated 1in figures 10 and 11.

In this new position, the object support 16A 1is
again face-to-face with the guide rails 56 and 58 but is
nevertheless retained at the corresponding location of
the transfer table 32 by the centring means previously
referred to, and where applicable by the suction system.

The object support 16B is at the location that was
occupied by the support 16B in figures 8 and 9, 1i.e.
ready to be offlocaded of objects to be printed.

As shown in figures 12 and 13, the firs:z drive
means 72 of the transfer system are actuated to position
the transfer table 32 in its top position (P,), which
moves the object support 16B tO the height of the arms
150 and 168 of the retaining means 150 (figure S5) so that
it can be taken up by them.

In this position, there are virtually no objects CO
be printed in the buffer stock constituted by the clamp
170 and the latter is therefore opened when tnhe last
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object i1s withdrawn, whereas the first and second
retaining means 154 and 156 are actuated to grip the
loaded object support 16B and hold it in position.

Then, another mechanism not described here raises
the stack of objects 28 to be printed in order to offload
them.

Figures 14 and 15 show the stack of objects 28 held
in the top position by the mechanism previously
mentioned, of which only an arm 190 is shown.

As indicated in figure 15, a new support 16C loaded
with objects to be printed is ready and waiting on the
guide rails 171 and 173.

With the object support 16B held in position by the
retaining means 154 and 156 of figure S, the first drive
means 72 of figure 4a are actuated to lower the transfer
table to its lowest position B,.

This movement, on passing through the intermediate
position P,, leaves the empty object support 16A on the
guide rails 56 and 58 so that it is evacuated on the
intermediate conveycr 42 and driven by the belt 46.

Once the transfer table is at the lowest level, the
second drive means (76) are then activated to withdraw it
with a hypocycloidal movement to the position shown in
figureg 18 and 19.

This positien corresponds to that shown in the
figure 7 perspective view.

While the stacked objects 28 on the support 16B are
still being unstacked, the first drive means 72 of figure
4a move the transfer table 32 from the bottom position Py
to the top position P,.

On passing through the intermediate position P,, the
transfer table 32 entrains the support 16C of objects to
be printed, releasing it from its stop.

With the transfer table in the tor position (B,),
the retaining means 154 and 156 of figure 5 can be
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actuated to remove from them object supports 16 being
stacked, the suppeort then resting on the corresponding
location 32b of the transfer table.

As shown in figures 22 and 23, the retaining means
150 are deactivated.

The buffer clamp 170 is then closed, as shown in
figure 24, to constitute a buffer stock consisting of the
objects 28 tc be printed not yet offloaded.

The arm 190 of the mechanism for raising the
objects to be printed is then withdrawn and the transfer
table 32 is then ready to be lowered again to the
intermediate level P, by the first drive means 72, as
shown in figures 8 and 9.

The transfer system can process two object supports
simultaneously, for example one support loaded with
objects ready to be unstacked and an empty support that
has just been unstacked to enable one to be replaced by
the othexr.

Thanks to the retaining means 150, while the loaded
support is ir the process of being unstacked, a system of
this kind evacuates the emptied support and takes up a
position awaiting reception of a new support loaded with
objects to be printed.

The reasoning is exactly the same for the
operations that load an empty support with objects to be
printed and evacuate a gupport loaded with stacked

objects.
The transfer system can advantageously process

object supports with a high throughput.

also, this system is advantageous in that it can
tyansfer the object supports two-by-two using a cimple
and compact mechanism.

It will be noted that the operations of
transferring object supports and offloading or loading
objects to be printed or that have been printed from oOT
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onto the supports are effected within a space of compact
overall size.

Because of its simplicity, the transfer system 1is
also of low cost.

Furthermore, the transfer system includes a small
number of components, which advantageocusly facilitates
assembly and adjustment and also reduces the amount and
frequency of maintenance work.

It will further be noted that the drive mechanisgm
of the tranafer table described with reference to figure
4a and in particular the mechanism concerning the second
drive means 76 for imparting a hypocycloidal movement to
the transfer table is a high-precision mechanism without
play.

It will be noted that the crank mechanism
downstream of the motor 78 imparts a smooth motion
without play to the whole of the mechanism.

Accordingly, the mechanism stops very accurately at
the extreme position of the transfer table of the system.
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CLAIMS

1. A sgystem for transferring supports for objects
which can be stacked or unstacked between a conveyor (30)
and a machine for printing said objects, characterized 1in
that it includes:

- a mobile transfer table (32) which has two
locations (32a, 32b) each adapted to receive an object
support (16) and which is adapted to occupy a plurality
of positions,

- first drive means (72) adapted to drive the
transfer table vertically up or down, and

- second drive means (76) adapted to advance or
withdraw the transfer table horizontally and
simultaneously to transfer a support containing objects
and an empty support or to withdraw the empty transfer
table to a position awaiting a new support .

2. A system according to claim 1, characterized in
that it includes retaining means (150) for retaining an
object support while stacking or unstacking objects in a
position above the transfer table and the second drive
means (76) are activated to withdraw the transfer table
(32) to the waiting position.

3. A system accoxding to claim 2, characterized in
that the retaining means are in two parts and comprise
first positioning means (154) adapted to define an
extreme position of the support (16) and which include an
imprint (162) adapzed to receive the support in that
extreme position and second positioning means (156)
adapted to adjust the position of the support against
said imprint.

4. A system according to any of claims 1 to 3,
characterized in that the second drive means (76) are
adapted to drive hypocycloidal movement of the ctransfer

table.
5. A system according to any of claims 1 to 4,
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characterized in that the second drive means include a
motor means (98, 73) with a horizontal shaft (80)
connected to a crank mechanism coupled to a pivot (92)
adapted to be rotated about a vertical axis by the motor
means and first gear means (130, 132) and second gear
means (134) provided on the pivot (92) and on a support
member (110) of the transfer table (32), respectively,
cooperate with each other so that the transfer table
rotates about the pivot.

6. A system according to claim 5, characterized in
that it includes intermediate gear means (140, 142)
through which the first and second gear means cooperate
with each other.

7. A system according to claim S or claim 6,
characterized in that the c¢rank mechanism has a first
part (82a) mounted on the shaft of the motor means and
which includes a lever (82b) inclined to said shaft and
extending from said first part and a second part (84) in
the form of a crank pin mounted at one end (84a) on the
free end of the lever to rotate freely thereon and
perpendicularly thereto and said second part has an
opposite end (84b) adapted to pivot on a horizontal pin
(90) pexpendicular to the shaft of the motor means and
which is held between two vertical walls (94) of the
pivot (92).

8. A sgystem according to any of claims 1 to 4,
characterized in that the second drive means include a
rotor means that includes a motor (131) with an output
shaft (133) connected to a reduction gear (135) with an
output shaft (135a) which is perpendicular to the output
shaft of the motor, the motor being controlled so that
its output shaft reciprocates, thereby reciprocating the
cutput shaft of the reduction gear.

S. A system accerding to claim 8, characterized in

that first gear means (130, 132) and second gear means
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(134) on the output shaft of the reduction gear and on a
support (100) of the transfer table (32), respectively,
cooperate with each other so that the transfer table
rotates about the output shaft of the reduction gear.

10. A system according to claim 9, characterized
in that the first and second gear means cooperate with
each other through the intermediary of intermediate gear
meansa (140, 142).

11. A system according to any of claims S to 7, 9
and 10, characterized in that the first drive means (72)
operate on the support member (110) of the transfer
table.

12. A system according to any of claims 1 to 11,
characterized in tha:t the first drive means (72) include
a piston-and-cylinder actuator.

13. A system according to any of claims 1 to 12,
characterized in that it includes means (32c, 32d) for
centring the supports at each location (32a, 32b) of the
transfer table (32).

14. A system according to claim 13, characterized
in that the centring means take the form of a recess
(32¢, 32d) formed in the thickness of the transfer table
at each location thereof.

15. A printing machine including a circular
contour printing table (2) which has a plurality of
object stations (2) regularly distributed at its
periphery and each adapted to receive an object to be
printed, a station (34) for offloading objects to be
printed from a support (16), and a station (38) for
loading printed cbjects oato an empty  support,
characterized in that at least one loading and/or
offloading station includes a transfer system (34, 26)

according to any of claims 1 to 1l4.
16. A printinz machine according to claim 15,

characterized in that it includes two transfer systems
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according to any of claims 1 to 14, a conveyor (30) is
provided for feeding supports containing objects to be
printed to a first transfer system (32) of an offloading
station (34), means (42) are provided for conveying empty
supports offloaded from the transfer system (32) of the
offloading station to the second transfer system (36) of
the 1loading station (38) to be loaded with printed
cbjects, and a second conveyor (40) is provided for
evacuating the supports containing printed objects from
the second transfer system (36).
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