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therefrom, and a so-called active position in which it projects at least partially from the transportation surface (S) Iin order to come

Into engagement with an object (3) and push It along the said surface (S), so that it is possible to vary the number of pushers (6)
simultaneously In the active position.
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ABSTRACT

A system for conveying objects

A system for conveying objects (1), which comprises &t least
one endless transporter (2) able to route the objects (3)
along a so-called transportation surface (S), the

F

transporter (2) comprising a plurality of pushers (6)

regularly spaced apart, fixed to a movable support (7) for
the pushers (6), continuously travelling, in a single
direction and periodically along a closed-loop path which
extends substantially 1n a so-called conveying plane (P),
perpendicular to the sailid transportation surface (S), the

path being locally contiguous with the transportation

surface (S), characterlsed 1n that each pusher (6) 1is
mounted so as to be able tc move between a so-called

lnactive position 1n which the pusher (6) 1is located at a

distance from the transportation surface (S) and does not
project therefrom, and a so-called active position in which
1t projects at least partially from the transportation
surface (S) 1n order to come 1nto engagement with an object
(3) and push 1t along the said surface (S), so that it is
possible to vary the number of pushers (6) simultanecusly in

the active position.
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The 1nvention relates to a system for conveyling objects.

The 1nvention applies notably to the packaging of articles

such as bottles or cans, generally cylindrical in shape.

f M
[

It 1s known that the articles are first of all routed
individually on a supply track up to a grouping station

where the batches of articles are formed and then spaced

apart 1n order to be transferred to a discharge track, along

10 which they are wrapped or packed.

In order to form a space between two successive batches of

F

articles, 1t 1s known that the batches of articles can be

accelerated Dbetween the supply track and the discharge

15 track.

In this regard, 1t is possible to cite notably the document

GB-974 995.

20 The space then formed between the same faces of two
consecutive batches 15 referred as the "“pitch” or the

“machine pitch”.

Distributors are at the present time seeking to reduce theilr

1)

25 stocks whilst offering ever more diversilifled ranges oO:

packaged products.

In addition, distributors requlre to be able to vary theair
offer within the same product range, by offering to

30
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consumers, for the same article, such as a bottle or a can

filled with a beverage, varied packagings such as packs of

two, three, four, six or eight articles or more.

In order to meet these requirements, manufacturers must be
in a position to continually renew their machine ranges, so

as to adapt them not only to the shapes of new products, and

to theilir sizes and weights, but also to the size and shape

of thelr packaging, usually cardboard blanks or equivalent.

At the present time manufacturers are offering distributors

packaging solutions or machines which have many drawbacks.

Certain manufacturers are offering distributors one machine

for each type of finished product, which is cumbersome and

expensive.

Other manufacturers, for their part, are offering a machine
for each range of products, which requires setting the

machine according to the type of packaging required: batches

of two, four, six, eight or more.

This 1s because, for a constant machine throughput (and

therefore a constant input speed), 1t 1s necessary to adapt

the output speed and/or the machine pitch.

The majority of machines do not have a pitch adjusting
system. It 1s therefore necessary to increase the output
speed, the pitch being fixed whatever the number of articles

31 29 723.

{*J

per batch, such as for example 1n the document D!
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Thus changing for example from a grouping by batches of

twelve articles to a grouping by batches of four makes it

necessary to triple the output speed of the machine, which
1s 1ncompatible with the physical 1limits of the

installations, and in particular the packaging devices.

Some machines have manual pitch adjusting systems, which
requires as many manual actions as there are changes of

product within the same range.

At the present time, the frequencies of these Changes may
attaln two to three per day, a frequency which is difficult

to attain by means of manual adjustments.

The 1nvention aims at resolving notably the aforementioned
drawbacks of the prior art, by proposing a conveying system
which allows the automatic adjustment both of the machine

plitch and of the production rate.

To this end, the object of the invention is a system for
conveylng objects, which comprises at least one endless
transporter able to route the objects along a so-called
transportation surface, the transporter comprising a
plurality of pushers regularly spaced apart, fixed to a
movable support for the pushers, continuously travelling, in
a single direction and periodically along a closed-loop path
which extends substantially in a so-called conveying plane,

perpendicular to the said transportation surface, the path

peing locally contiguous with the transportation surface,
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each pusher beling mounted so as to be able to move between a
so-called 1nactive position 1n which the pusher 1s located
at a distance from the transportation surface and does not
project therefrom, and a so-called active position in which

1t projects at least partially from the transportation

surface 1n order to come 1nto engagement with an object and
push this object along the said surface, so that it 1is
possible to vary the number of pushers simultaneously in the

active position.

According to one embodiment, the said conveying system

comprises:

ﬂh

- a means of driving the support means;

- a movable member for actuating the pushers in order to

cause them to pass from theilr 1nactlive position to their

active position at the transportation surface;

—

- a means of driving the said actuating member;

- a device for controlling the drive means.

The control device 1s arranged to apply notably to the means

of driving the support means and/or to the means of driving

the actuating member, a speed profile chosen from amongst a

preprogrammed set of speed profiles.

For example, the control device 1s arranged to apply to the
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means of driving the actuating member a speed profile such

that the operation of the actuating member is periodic, the

period of the actuating member being defined as the interval

p—

of time separating two successive passages of the actuating

mempber through the same position.

The period of the transporter being defined as the interval

ﬁ #

of time separating the passage of two pushers through the

same point on the path, the control device is for example
arranged so that the period of the actuating member is a

multiple of the period of the transporter.

According to one embcdiment, the said movable support is an
endless chain meshing with two pinions, at least one of

whilich 1s slaved to the control device.

Whilst each pusher 1s, for example, in the form of a rigid

plilece which comprises a first branch able to come into
engagement with the drive member, and a second branch
substantially perpendicular to the first, able to project at
least partly from the transportation surface in order to be

able to come 1nto engagement with an object.

According to one embodiment, the second branch has a surface
substantially perpendicular to the said conveying plane and

which, when the pusher 1s in its active position, extends

substantially perpendicularly to the transportation surface

1n order to come 1nto contact with the object.
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In addition, each pusher comprises for example a shaft

substantially perpendicular to the conveying plane, forming

a means of fixing the pusher to the support means, and about
which the pusher 1s able to pivot, in order to pass from its

lnactive position to its active position, or vice-versa.

According to one embodiment, the transporter comprises a
guide raill which extends substantially in the conveying

plane, substantially along the path defined by the support.

The guide rail can comprise, substantially along the

transportation surface, a first so-called top track for
guiding the pushers, contiguous with the transportation
surface, and a second so-called bottom track for guiding the
pushers, parallel to the first.

f-.!

Fach pusher for 1ts part can comprise, alone or in

combilination:

- at least one first toe, projecting from the first branch
substantially perpendicularly to the conveying plane, able
to cooperate with the bottom track when the pusher is in the
lnactive position, and with the top track when the pusher 1is

1n the active position;

- at least one second toe, projecting from the first branch
perpendicularly to the conveying plane, able to cooperate
with the top track when the pusher 1is in the inactive

posltion.
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According to one embodiment, the transporter has a so-called
switching zone where the guide rail is interrupted, and in
which the pushers are able to pivot about their shaft in
order to pass from thelr 1nactive position to their active

position.

T'he actuating member, for its part, can comprise a cam
extending substantially in the conveying plane close to the
sald switching zone, and driven in rotation in this plane
about a shaft substantially perpendicular to this by the
said drive means, passing through a first angular position

in which the said cam engages at least one of the pushers in

order to cause 1t to pivot about its shaft from its inactive
position to 1ts active position when passing through the
switching zone, and a second angular position in which the

sald cam releases the pusher.

For example, the cam 1s arranged to come momentarily into

engagement with the second branch of the pusher in order to

cause the latter to pivot whilst switching its first toe

from the bottom track to the top track.

According to a first arrangement, the control device is
arranged to apply, to the said drive means, a continuous

periodic speed profile which 1s variable according to the

angular position ot the cam, this speed being:

ﬁ

- of constant sign, so that the cam rotates 1in a single

direction 1n the same direction as the movable support

mneans,
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~ substantially constant and equal to a first value between

the first and second angular positions of the cam:

- the cam rotates at a non-constant speed, 1ncreasing and
then decreasing between the second and first angular

positions of the cam.

According to a second arrangement, the control device is
arranged to apply tce the said drive means a continuous
periodic speed profile which is variable according to the
angular position of the cam, this speed being:

y

- Of constant sign, so that the cam rotates in a single

direction 1in the same direction as the movable support

means,

- substantially constant and equal to a first value between

the flrst and second angular positions of the cam;

- the cam rotates at a non-constant speed, increasing and
then decreasing between the second and the first angular

positions of the camn.

For example, this speed profile is chosen from amongst a
preprogrammed set of speed profiles such that the actuation
means selectively engage a certain number of successive
pushers belonging to a predetermined subset of the set of

pushers.
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According to one embodiment, the means of driving the
support means and/or the means of driving the actuating

member comprilise at least one motor whose rotation speed 1s

continuously adjustable, such as an electric motor, of the

brushless DC type.

Other objects and advantages of the 1nvention will emerge
during the following description of embodiments, a
description given with reference to the accompanylng

drawings, 1n which:

- Figure 1 1is a perspective view of a conveylng system

comprising two parallel endless transporters for the routing

of flat objects such as cardboard blanks or equivalent;
these transporters each comprise a plurality of articulated
pushers able to be engaged by an adjustable rotary actuating

member:;

- Figure 2 is a detaill view of Figure 1, which 1llustrates

the pivoting of a pusher in engagement with the actuating

memper:;

- Figures 3 to 6 are longitudinal elevation views of the

conveying system of Figures 1 and 2, which 1illustrate four

successive steps of the pivoting of a pusher from a sSO-
called inactive position to an active position, according to
a first adjustment of the actuating member, so that the

latter actuates one pusher out of two;
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- Figures 7 to 10 are views similar to the views of Figures
3 to 6, which 1llustrate four successive steps of the
pivoting of a pusher from a so-called 1nactive position to
an active position, according to a second adjustment of the
actuating member, so That the latter actuates one pusher out

of three;

- Figure 11 1s a diagram 1llustrating the change 1n the
rotation speed of the actuating member of the convevying
system of Figures 1 to 10, as a function of 1ts angular
position, according to a first adjustment 1In which the
actuating member comes 1nto engagement with one pusher out
of two (solid lines), according to a second adjustment 1in
which 1t comes 1nto engagement with one pusher out of three
(dot and dash lines), and according to a third adjustment 1in
which 1t comes 1nto engagement with one pusher out of four

(broken lines).

In order to be packaged, articles undergo a certain number
of operations which, for more convenlence, are assumed to
take place 1n the same substantially horizontal working
plane M, along a conveyling path, not shown, substantially 1n

a longitudinal direction L, depicted in Figures 1 to 10.

Figures 1 to 10 also show a transverse direction T,
substantially perpendicular to the longitudinal direction L

whilst beling contained i1in the working plane M.

An elevation direction E 1s also shown. This direction 1s
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11

substantially vertical, perpendicular to the plane M, so

[*]

that the 1longitudinal 1L, transverse T and elevation
directions form an orthogonal reference frame with respect

to which the present description 1s given.

The terms Y“upstream” and Y“downstream” are defined with
respect to the longitudinal direction; the term “lateral” 1s
defined with respect to the transverse direction, whilst the

terms “top” and “bottom” are defined with respect to the

elevation direction.

Figure 1 shows a conveying system 1 which 1ncludes:

- a transporter 2 extending substantially longiltudinally,
which routes, one by one, cardboard blanks 3 or equivalent

from upstream to downstream;

- a means 4 of driving the said transporter 2, slaved to a

control device 5.

The blanks 3 comprise for example a central panel on which

the articles to be packaged are intended to be disposed, and

around which 1lateral panels and flaps for holding the

articles are hinged.

The blanks 3 are disposed flat on the transporter 2, whilst

being extended transversely 1n the plane M (Figure 1).

According to the embodiment illustrated in Figures 1 to 10,
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12

the transporter 2 comprises pushers 6, each being able to
come 1nto engagement with a blank 3 in order to route it

from upstream to downstream.

The control device 5 has for example a computer memory 11 1in

which there are stored sets of speed profiles intended to be

Fv

applied selectively toc the drive means 4 and to each of any

other drive means.

According to the functioning provided for each of these

drive means, speed profiles which are constant or variable

p—

as a function of time are i1introduced i1nto the control device

5, by programming 1n the memory 11.

The control device 5 1s thus arranged to apply, to the drive
means 4 notably, a speed profile chosen from amongst a
preprogrammed set of speed profiles, 1introduced into the

memory L11.

The drive means 4 1s chosen so that constant speed profiles

can be applied to 1t, the speed profile being modified when

there 1s for example a change of rate.

To this end, 1t comprises for example a motor 8 whose
rotation speed 1s varliable and adjustable continuously.
This motor 1s for example a brushes , DC, electric motor,

referred to as a brushless motor.

The conveying system 1 1s now described, according to a

particular embodiment.
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This conveying system 1 routes the blanks 3 flat, along a
transportation surface S extending 1in a plane M, to a
conveyor disposing them opposite the batches of articles to

be packaged.

It 1s adjustable, so as to be able to transport blanks 3 of

r’v

different sizes, according to the number of articles per

batch and the pitch P.

To this end, the transporter 2 comprises a plurality ot

pushers 6 regularly spaced apart, fixed to a movable support

7 which defines a closed-loop path, locally contiguous with

the transportation surface S.

The pushers circulate continuously, 1n a single direction
and periodically along this path, which extends
substantially 1n a plane P o0of 1longitudinal elevation,

referred to as the conveying plane.

The support 7 1s moved by the drive means 4, which 1s slaved
to the control means o and whose speed can vary

contilnuously.

To this end, the drive means 5 can comprise a motor 8 with
an adjustable and/or variable rotation speed, for example a

brushless motor.

Each pusher 6 is mounted so as to be able to move between a

so-called 1nactive position in which the pusher 6 1s located
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at a distance from the transportation surface S and does not
project therefrom, and a so-called active position 1n which
it projects at least partially from the transportation

surface S.

(N

In its active position, the pusher 6 comes 1nto engagement

with a blank 3 and pushes 1t along the transportation

surface S.

1C Fach pusher 6 can be actuated by a rotary movable member
called a selector 9, coming into engagement with the pusher
6 in order to cause it to pass from i1ts inactive position to

its active position.

15 This selector 9 is set in movement by a drive means 10 whose
speed is variable, and which for this purpose comprises a
brushless motor, or any other type of motor whose rotation

speed is adjustable and/or varilable continuously.

2 () The drive means 10 1s slaved to the control device 5, whose

memory 11 contains a preprogrammed set of non-constant speed

profiles, applicable to the drive means 10.

According to an embodiment illustrated in the figures, the

25 support 7 1s an endless chain meshing with two pinilons 12,

at least one of which is associated with the motor 8.

In variants which are not shown, the support 7 1s a notched

belt, or a tractor cable, or any other equivalent means.

30
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Whilst each pusher 6 1s a rigid pilece 1n the shape o©of a V
which comprises a first branch 13 able to come 1nto
engagement with the selector, and a second branch 14

substantially perpendicular to the first (Figure 3).

When the pusher is in the 1inactive position, thilis second
branch 14 projects at least partially from the

transportation surface S 1n order to come 1nto engagement

with a blank 3.

To this end, the second branch 14 comprises a surface 15
which, when the pusher 6 1s 1n 1its active position, extends

in a transverse elevation plane.

The pushers 6 are regularly distributed along the chain 7,

on which each i1s mounted so as to pivot about a transverse

-

shaft 16, forming a means of fixing the pusher ©6 to the

chain 7.

The pushers circulate along their path whilst being guided
in a rail 17 which lies substantially in a longitudinal
elevation plane, under the transportation surface G5,

parallel to this path.

The rail has a substantially rectilinear longitudinal top
zone 18 contiguous with the transportation surtface 5, a

bottom zone 19, also substantially rectilinear and

longitudinal, located at a distance from the transpcrtation

surface S, connected by first and second end zones 20, 21,

in the form of semiclircles.
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Along the top zone 18, the rail 17 separates 1into two
tracks: a top track 22, contiguous with the transportation
surface S, and a bottom track 23 located below the first

track 22.

The pusher 6, for 1ts part, comprises a first toe 24,
projecting laterally from the first branch 13, and a second

toe 25, projecting laterally from the second branch 14.

The toes 24, 25 allow both the guiding and the locking of

the pusher 6 in the rail 17.

Close to the first end zone 20, the transporter 2 has a
switching zone 26 where the tracks 24, 25 are 1interrupted,

to enable the pushers 6 to pivot freely about their shaft

whilst passing from their inactive position to theilir active

position (Figure 2).

The selector 9 is disposed close to this switching zone 26.

q

In order to ensure the pivoting of the pushers, the selector

9 comprises a cam 27 extending substantially in the plane P,

and driven 1n rotation in this plane P around a transverse

shaft.

The angular position of the cam 27 in the plane P 1s denoted

.

The cam 27 is adjacent to the top zone 18 of the rail, 1in
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order to come momentarily 1nto engagement with the second
branch 14 of the pusher 6 so as to cause the latter to

plvot.

During 1its rotation, the cam 27 passes through a first
angular position ol in which 1t engages at least the pusher
6 in order to cause 1t to pivot about 1ts axis 16, and a

second angular position aZ in which 1t releases the pusher

0.

The conveying system 1 1s designed so that the cam 2/ acts
on a predetermined subset of the set of pushers 6 c¢f the

transporter 2.

To this end, the functioning of the cam 27 1s periodic, 1ts

period being defined as the interval of time separating two

p—

successive passages of the cam 27 through the same angular

position.

If the period of the transporter 2 1s defined as the

P

interval of time separating the passage of two pushers

through the same point on the path defined by the chain 7/,
the period of the cam 7 is a multiple of the period of the

transporter 2.
The period of the cam 27 can be adjusted by applying tTo 1its

drive means 10 a speed profile chosen from amongst a set

preprogrammed in the memory 11 of the control device o.
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Thus the cam 27 1s designed to actuate one pusher 6 out of

two, one out of three, one out of four, or more. Its

rotation speed VC is therefore regulated accordingly.

F

It 1s therefore possible to vary the number o0f pushers

simultaneously 1n the active position.

The speed VC at which the cam 27 1s driven by 1ts drive
means 10 1s continuous, periodic, and according to the

angular position o of the cam 27.

4

Notably, the speed VC has notably the following

characteristics (Figure 11):

- it 1is of constant sign, so that the cam 27 turns 1n a

single direction in the same direction as the chain 7;

- 1t 1s substantially constant from the first angular
position ol up to the second angular position o2 of the cam

27 ;

F

- it 1s non-constant, for example 1ncreasing and then

decreasing, or vice-versa according to the setting, from the
second angular position o2 up to the first angular position

ol of the cam 27.

The speed profile of the cam 27 1s for example chosen from
amongst a set of speed profiles preprogrammed 1n the memory

11 of the control device 5.
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In this way, according to 1ts speed, the cam 2/ can
selectively engage a certalin number of successlive pushers ©

’-

belonging to a predetermined subset of the set of pushers o.

Three speed profiles VC of the cam 27, according to 1its

angular position, are shown in Figure 11.

The profile depicted in solid lines corresponds to a setting
of the cam 27 according to which the latter actuates one

pusher 6 out of two.

Whilst the profiles shown in dot-and-dash and broken lines

correspond respectively to two settings according to which

-

the cam 27 actuates one pusher out of three and one pusher

out of four.

I

The distance d separating the surfaces 15 of two successive

pushers in the active position 1s substantially equal to the

.

pitch P of the installation.

This 1s because this distance corresponds to the distance
between two successive blanks 3, 1intended to be disposed
opposite batches of articles, for example below these, prior

to the making up of the packs.

The distance d is therefore a multiple of the distance m

separating two successive pushers 6 on the chain 7.

This distance m, referred to as the modulus, 1s fixed at the
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—

time of manufacture c¢f the i1nstallation, and notably of the

conveying system 1.

An operating mode o0of the conveyling device 1 1s now

described, according to a first setting in which the cam 27
engages one pusher 6o out of two, with reference to the

figures.

p——

For this purpose the travel of successive first, second and

third pushers 6a, 6b, 6c along theilir path 1s followed,
starting from a location where the pushers 6a, 6b, 6c are

all three 1in the bottom zone 19 of the rail 17.

The three pushers oa, 6b, o60Cc are routed along the bottom

zone 19, then along the first end zone 20, whilst being kept

fixed with respect to rotation i1n the rail 17, the toes 24,

25 being in abutment against the edges of the rail.

On leaving the first end zone 20, the first toe 24 of the
pushers 6a, 6b, 6c 1s guided by the bottom track, whilst the

second toe 25 1s guided by the top track 22.

The pushers 6a, 6b, 6c are then all three 1n their inactive

position.

When the first pusher 6a emerges in the swltching zone 20,
its second branch 14 abuts agalnst the cam 27, the latter
being in 1its first angular position ol. The cam 27 then

forces the pusher 6a to pivot about 1ts shaft (Figure 3).
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Under the action of the cam 27, whilich accompanies the first
pusher 6a at constant speed, the first toe 25 1s switched

towards the top track 22, the second branch 14 projecting

from the transportation surface S upwards, 1n order to come
into engagement with a blank 3 (Figure 4). The first pusher

is then 1n 1ts active position.

When the cam 27, n the second angular position oZ,

disengages the first pusher 6a, the latter 1s kept fixed
with respect to rotation, 1ts second toe 25 being guided by

the top track 22 of the rail along the transportation

surface S.

The cam 27 then accelerates, pivoting about 1ts shaft.
During this time, the second pusher o6b travels through the
switching zone 26 whilst remaining 1n 1its 1nactive position

(FFigure 95).

Then the cam 27 decelerates 1in order to regain 1ts first

angular position o2, and engage the second pusher 6c 1n the

same way as the first pusher oa (Figure 0).

FEach pusher 6 pushes a blank 3 up to the exit conveyor (not
shown) . After the blank has been taken over by the said

conveyor, the pusher 6 returns to its inactive position 1in

the second end zone 21 of the transporter 2, for example by

pivoting by gravity about 1ts shaftt.

To this end, the rail 17 comprises an auxlllary track 28

. P T ap e paPEa S PITRLT R« P PRI LTS S St TTNIRY R N TS A N N ] R (e AU R | o R e A Bt R R b RGO R bR A T S S T Y
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emerging 1n the transportation surface S, connecting the

latter to the second end zone 21.

Close to this end zone 21, the auxiliary track 28, the top
track 22 and the bottom track 23 are 1locally 1inclined

downwards 1n order to force the active pushers 6 to move

away from the transportation surface S and release the

blanks 3.

According to a second setting 1n which the maximum rotation

speed of the cam 2/ 1s reduced, the latter can engage one

—

pusher 6 out of three. This operating mode, 1dentical to

that which has Jjust been described, 1s 1llustrated 1in

Figures 7 to 10.

In this operating mode, the conveying system 1 is adjusted

so that the selector Y activates one pusher 6 out of two.

The blanks 3 routed by the transporter 2 are chosen within

dimensions which depend on the pack to be produced, the

P

longitudinal dimension of the blank 3 obviously being less

than the pitch P.

By choosing as a value of the modulus m the length of a pack

ﬁ

of n articles of one batch, the pitch c¢can be chosen as

b

follows: P = m x n (1).

The size of the blank 3 1s changed.
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A change 1n the speed profile for the selector 9 1is
demanded, by means of the device 5, so that 1ts average

speed 1s reduced by one third.

It then rotates less quickly, 1n order to activate one
pusher ©6 out of three 1nstead of one pusher 6 out of two.
The distance between two active pushers 6, egual to the
pitch, 1s then equal to three times the module, according to
equation (1) above.

—

In addition, the speed of operation of the packaging means

1s also reduced by one third, packs of six being further

—

spaced apart than packs of two.

The conveylng system thus makes 1t possible to move
packaging blanks or other types of article of variable size

by actuating all or only some of the pushers 6.

Naturally the throughput of the system can be adjusted by
simultaneously and progressively 1ncreasing the speeds of
rotation of all the drive means.

" b

This 1s made possible by the use of motors with a rotation

speed which 1s adjustable or variable continuously, combined
with the use of a control and slaving device able to

synchronise the drive means and to apply to them speed

profiles already prcgrammed 1n memory.
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What is claimed is:

1. A system for conveying objects (1), which comprises at least one endless
transporter (2) able to route objects (3) along a transportation surface (S) and means (4)
of driving same, said transporter (2) comprising a plurality of rushers (6) regularly
spaced apart, fixed to a movable support (7) for the pushers (6), continuously traveling,
In a single direction and periodically along a closed-loop oath which substantially
extends in a conveying plane (P), perpendicular to said transportation surface (S), said
path being locally contiguous with said transportation surface (S), characterised in that
each pusher (6) is mounted so as to be able to move between an inactive position in
which the pusher (6) is located at a distance from said transportation surface (S) and
does not project therefrom, and an active position in which the pusher projects at least
partially from said transportation surface (3) 1In order to come into engagement with the
object (3) and push the object along said surface (S), so that it is possible to vary the
number of pushers (6) simultaneously in the active position, said system further
comprising a movable member (9) for actuating the pushers (6) 1n order to cause them
to pass from the inactive position to the active position at the transportation surtace,
means (10) of driving the said actuating member, and a device (5) for controlling the
drive means (4, 10), said control device (5) being arranged to apply, to the means (10)
for driving the actuating member (9), a non-constant speed profile, chosen from

amongst a preprogrammed set of speed profiles.

2. A system according to claim 1, characterised in that the control device (5) is
arranged to apply, to the means (4) for driving the support (7), a speed profile chosen
from amongst a preprogrammed set of speed profiles.

3. A system for conveying objects (1), which comprises at least one endless
transporter (2) able to route objects (3) along a transportation surface (S) and means (4)
of driving same, said transporter (2) comprising a plurality of pushers (6) regularly
spaced apart, fixed to a movable support (7) for the pushers (6), continuously traveling,
in a single direction and periodically along a closed-loop path which substantially
extends in a conveying plane (P), perpendicular to said transportation surface (S), said
path being locally contiguous with said transportation surface (S), characterised in that
each pusher (6) is mounted so as to be able to move between an inactive position in
which the pusher (6) is located at a distance from said transportation surface (S) and
does not project therefrom, and an active position in which the pusher projects at least
partially from said transportation surface (S) In order to come into engagement with the
object (3) and push the obiject along said surface (S), so that it is possible to vary the

number of pushers (6) simultaneously in the active position, said system further
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means (4, 10), said control device (5) being arranged to apply, to the means (10) of

driving the actuating member (9), a speed profile such that the functioning of the

-4 A system according to claim 3, characterised in that, the period of the transporter
(2) being defined as the interval of time separating the passage of two pushers (6)
through the same point on the path, the control device (5) is arranged so that the period
of the actuating member (9) is a multiple of the period of the transporter (2).

5. A system according to claim , characterised in that said movable support (7) is

an endless chain meshing with two pinions, at least one of which is slaved to the control
device (5).

6. A system for conveying objects (1) comprising at least one endless transporter
(2) able to route objects (3) along a transportation surface (S) the transporter (2)
comprising a plurality of pushers (6) regularly spaced apart, fixed to a movable support
(7) for the pushers (6), continuously traveling, in a single direction and periodically
along a closed-loop oath which substantially extends in a conveying plane (P),
perpendicular to said transportation surface (5), the path being locally contiguous with
the transportation surface (S), characterised in that each pusher (6) is mounted so as to
be able to move between an inactive position in which the pusher (6) 1s located at a
distance from the transportation surface (S) and does not project therefrom, and an
active position in which the rusher projects at least partially from the transportation
surface (S) in order to come into engagement with the object (3) and push the object
along said surface (S), so that it is possible to vary the number of pushers (6)
simultaneously in the active position, each pusher being in the form of a rigid piece
which comprises a first branch (13) able to engage the drive member (9), and a second
branch (14) substantially perpendicular to the tirst, able to project at least partly from the
transportation surface (S) in order to engage the object (3), each pusher comprising a
spindie (16) substantially perpendicular to the conveying plane (P), forming a means of
fixing the pusher (6) to the support (7), and about which the pusher (6) is able to pIVOL,
In order to pass from the inactive position to the active position, or vice-versa, said
transporter further comprising a guide rail (17) which extends substantially in the
conveying plane (P), substantially along the path defined by the support (7), said guide
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rail (17) comprising, substantially along the transportation surface (S), a first top track

(28) for guiding the pushers (6), contiguous with the transportation surface (S), and a
second bottom track (23) for guiding the pushers (6), parallel to the first.

9. A system according to claim S, characterised in that each pusher (6) also
comprises at least a second toe (25), projecting from the second branch (14)

perpendicularly to the conveying plane (P), able to Cooperate with the top track (22)
when the pusher (6) is in the inactive position.

10. A system accordin g to claim 6, characterised in that the transporter (2) includes a
switching zone (26) where the guide rail (17) is Interrupted, and in which the pushers
(6) are able to pivot about the spindle (16) thereof in order to pass from said inactive
posttion to said active position.

I1. A system according to claim 10, characterised in that the actuating member (9)
comprises a cam (27) extending substantially in the conveying plane (P) close to said
switching zone (26), and driven in rotation therein about a shaft substantially

perpendicular to said conveymng plane by a drive means (10), passing from a first
angular position (t1) in which said cam (27) engages at least one of the pushers (6) in
order to cause said at least one of said pushers to pivot about said shaft from said
Inactive position to said active position when passing through the switching zone (26), to

a second angular position (0.2) in which said cam (27) releases the pusher (6).

12. A system according to claim 11, characterised in that each pusher comprises at
least one first toe projecting from the first branch, and said cam (27) 1s arranged in order
to come momentarily into ehgagement with the second branch (14) of the pusher (6) in
order to cause the second branch to pivot by switching said first toe (24) from the
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bottom track (23) to the top track (22).

13. A system according to claim L1, characterised in that the system comprises a

control device, (5) arranged to apply to the drive means (10) a continuous periodic speed

profile, variable accordin g to the angular position (a) of said cam (27),

said speed being:
of constant sign,

So that said cam (27) rotates in a single direction in the same
direction as the movable support (7);

substantially constant between the first and

second angular positions (al, a2) of
satd cam (27);

, Characterised in that the System comprises a

to the drive means (10), a continuous periodic

to the angular position of the cam (27), said speed

control device, (5) arranged to apply,

speed profile, variable according
being:

of constant sign, so that said cam (27) rotates in a

single direction in the same
direction as the movable support (7):

said cam (27);

the cam (27) rotates at a non-constant speed, decreasing and then Increasing

between the second and first angular positions (a2, al) of said cam (27).

15. A system according to claim 13, characterised in that the speed profile is chosen

from amongst a preprogrammed set of speed profiles such that the actuating member

(9) engages selectively a certain number of successive pushers (6)

belonging to a
predetermined subset of the set of pushers (6).

16. A system according to claim 1 characterised in that the means (4) of driving the

support (7) comprises at least one motor (8) whose rotation

speed Is continuously
adjustable.

17. A system according to claim 1 characterised in that the means (10) of drivin g the

actuating member (9) comprises at least one motor (8) whose rotation

speed 1S
continuously adjustable.

18. A system according to claim 16 characterised in that

said motor (8) is an electric
motor, of the brushless DC type.
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19. A system according to claim 3 characterised in that said movable support (7) is
an endless chain meshing with two pinions,

at least one of which is slaved to the control
device (5).

20. A system according to claim 3 characterised in that the control device (5) is

arranged to apply, to the means (4) for driving the support (7), a speed profi

le chosen
from amongst a preprogrammed set of speed profiles.

21. A system accordin g to claim 3, characterised in that the means (4) of driving the

support (7) comprises at least one motor (8) whose rotation speed is

continuously
adjustable.

22. A system according to claim 3, characterised in that the means (10) of driving

the actuating member (9) comprises at least one motor (8) whose rotation

speed 18
continuously adjustable.

23. A system according to claim 21, characterised in that said motor (8) is an electric
motor, of the brushless DC type.
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