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@ Improved carton packing apparatus.

@ The invention relates to apparatus and a method adapted
to pack a predetermined number of products into containers
such as cartons (51), the invention providing for moving con-
tainers on a conveyor system (12) past a delivery station (22)
for the products to be packed and moving the predetermined
number of products together in the direction of movement of
the containers on the conveyor system {12) as well as towards
the containers (51) whereby the products are delivered into the
containers without the containers being stopped at the delivery
station {22).
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1. 0092402

The present invention relates to packaging apparatus

and particularly to apparatus for feeding discrete products

to be packed into a container such as a carton which is either
part or completely erected while the carton is moving past

a product receiving station. While the following description
refers generally to cartons, it will be appreciated that other
packaging material in the form of boxes, crates or other con-
tainers might equally be used in carrying out the present
invention.

In one known apparatus of the aforementioned kind,

a blank carton is drawn from a stack of such blank cartons
onto a conveyor. The carton is partly erected while being
moved onto the conveyor to define a generally U-shaped trough
in line with a product delivery station. A predetermined
number of products are then moved from the delivery station
by pusher members directly into the partly formed U-shaped
carton while the carton is stationary at the delivery station.
Thereafter movement of the carton conveyor is restarted and
the carton is moved downstream through‘a number of folder
mechanisms, glue applicators and subsequently is again stopped
at a fixing station where heated pressure jaws act to press
and activate the glue to fix the carton panels in its folded '
condition securely around the products that have been packed
therein. The time taken for this procedure is comprised

of the final glueing operation, the loading operation and-

the transport time between the two. The apparatus just
described has been quite satisfactory in operation, however,
it is relatively slow in relation to the number of cartons
that can be packed per minute.

The objective of the present invention is to provide
apparatus of the aforementioned type, but which provides an
ability to substantially increase the number of cartons or
other similar containers packed per minute by utilizing the
period of transportation of the container to also effect load-
ing thereof. :

A second preferred objective of the present invent-
ion is to provide an improved method of packing products into

cartons or other similar containers.
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Accordingly, the present invention provides packing
apparatus arranged to pack discrete products into containers,
said apparatus comprising means for receiving containers and
transporting said containers past a product delivery station,
product delivery means arranged to deliver products to said
delivery station, and actuating means arranged adjacent said
delivery station, said actuating means being capable of move-
ment both in a direction towards the containers being trans-
ported past the delivery station and in the direction of move-
ment of said containers whereby a predetermined quantity of
said products are moved thereby into a said container while
the container is transported past said delivery station.

Conveniently the containers used are cartons and
the apparatus may include a feed device for supporting a
plurality of carton blanks and for sequentially supplying
partly erected cartons to carton conveying means whereby each
said partly erected carton blank presents a product receiving
zone to said product delivery station as the carton is trans-
ported past the delivery station by the carton conveying
means. The device for supporting, feeding and paftially
erecting carton blanks may advantageously be in accordance
with the apparatus disclosed in Australian Patent Application
No. 88817/82. The subject matter of Australian Patent
Application No. 88817/82 is incorporated herein by reference
thereto. ' '

In accordance with one preferred embodiment the
product delivery means includes product conveyor means
arranged to carry products to the delivery station and
further the product conveyor means may include a plurality of
guideways adapted to arrange said products in adjacent rows

and a moving conveyor surface arranged to carry said products

~along said guideways.

Preferably the delivery station includes a gateway
means adapted to open or close said guideways, said gateway
means being closable after a predetermined number of products
have passed therethrough.

The guideways may be formed by substantially par-
allel stationary divider means arranged about the moving con-
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3. 0092402

veyor surface, said stationary divider means being spaced
apart an amount sufficient to allow products to pass there-
between in single file and said gateway means including gate
elements arranged, in the open position of said gateway means,
to form an extension of said divider means, and in the closed
position of said gateway means, to form an obstruction in
said guideways to prevent continued movement of said products
passed said gateway means.

The actuating means preferably comprises at least
one pusher member adapted to engage a predetermined number
of said products at said delivery station and push said prod-
ucts in a direction substantially transverse to the direction
of movement of said containers.

The pusher member(s) may be arranged to follow an
endless path comprising a first curved section and a second
curved section, the first curved section being of substantial-
ly greater diameter than said second curved section, said
endless path further including a third section interconnecting
the first curved section with said second curved section and
being substantially parallel to the intended path of travel
of the products from the delivery station to the containers,
and a fourth section interconnecting the second curved section
with the first curved section. Preferably an endless flex-
ible drive means such as a chain system is provided to pass
over spaced sprocket wheels, and at least one slide bar is
provided mounted to the chain drive means such that the slide
bar(s) extend in the direction of movement of the containers,
the pusher member or members may then be slidably mounted
on a respective one of the slide bars. Conveniently abut-
ment means may be provided movable with said containers,
arranged to operably engage a said pusher member to move said
pusher member in the direction of movement of said containers
as the flexible drive means moves said pusher member trans-
versely towards said containers, said abutment means simult-
aneously engaging said products at the delivery statiomn.

In accordance with another aspect of the present
invention there is provided a method of packing products into

containers as said containers are moved along a path of move-
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ment defined by container conveyor means, said method compris-
ing delivering a predetermined number of said products to

a delivery station adjacent to the path of movement of said
container, and thereafter moving said predetermined number

of said products towards said path of movement of said con-
tainers while moving said predetermined number of said prod-
ucts in the direction of movement of said containers whereby
said products are delivered into a respective one of the con-
tainers on said container conveyor means.

Further preferred aspects and features of the
present invention will become apparent from the following
description of one preferred embodiment illustrated in the
accompanying drawihgs. In the drawings:

Figure 1 is a perspective view embodying the pre-
ferred aspects of apparatus according to the present invent-
ion: and

Figures 2a/2b, 3a/3b and 4a/4b are respectively
cross-sectional and plan views showing schematically the
sequence of operations in the apparatus of Figure 1.

Referring first to Figure 1 there is shown apparatus
including a feeding device 10 for supporting a stack of wrap
around carton blanks 50 on a conveying means 11. The feed
device 10 includes a tramnsfer mechanism (not shown) for mov-
ing each successive carton blank 50 in the direction of arrow
A onto a carton conveyor mechanism shown generally at 12. -
The carton blank transfer mechanism may be of any suitable
type known in this art. The construction of the conveyor
mechanism 12 is also not essential, however, in one embodi-
ment it may be formed by a pair of endless chains 13, 14
carrying a plurality of carton engaging fingers 15 moving
between substantially stationary carton slide supports 16.
The chains 13, 14 may move continuously or may move in a step-
wise fashion depending on whether subsequent operatioms
require the cartons to be stationary such as the final glue
fixing step.

Advantageously the carton blanks are folded to form
a partly erected carton 51 as they are transferred by the
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transfer mechanism onto the conveyor mechanism 12 at an
initial product receiving position 17. At the initial pro-
duct receiving position the partly erected cartons 51 present
a product receiving zone 53 to a product delivery station

22 as hereinafter described. Further folding means may be
provided as the cartons move along the conveyor mechanism

12 to the final product receiving position 18 and thereafter
to subsequent operation steps shown schematically at 19 where
a finished carton is shown folded about the packed products.
The various carton folding mechanisms, glue applicators, and
glue fixing mechanisms have not been shown for the sake of
clarity and due to the fact that they would be well known

to those skilled in this art and they do not form part of

the present invention. '

As shown in Figure 1 there is provided a product
delivery means 20 for carrying a supply of discrete products
21 to the product delivery station 22 generally adjacent to
the initial product receiving position 17 of the cartons 51
on the conveyor mechanism 12. In the example illustrated
the individual products are shown as soft drink cans or the
like, however, it will be appreciated that the apparatus is
adaptable for use with a variety of packaged products or other
articles. The product delivery means 20 includes conveyor
means 55 which has a slat conveyor 23 continuously moving
and supporting the products 21 thereon. A plurality of
guideways 54 for the products 21 are provided to arrange the
products in the number of rows needed to f£ill the width of
the erected carton. The guideways 54 are formed by upstand-
ing dividing means such as plates 24 extending longitudinally
along the conveyor means 20. In the embodiment illustrated,
five such plates are provided dividing the products 21 into
four streams. A gate mechanism 25 is provided to enable
a predetermined quantity of products 21 to pass to the deliv-
ery station 22. The gate mechanism 25 preferably comprises
a slide block 26 with actuating means to move the block on
shafts 27. The slide block carries partitions 28 which are
normally in line with the plates 24 forming the guideways
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of the conveyor means 20. However, the slide block is also
capable of moving the partitions 28 across the conveyor means
to a position generally midway across the guideways to there-
by block further movement of the products 21 towards the
delivery station 21. The products upstream of the gate mech-
anism 25 remain stétionary while the conveyor 23 continues
to slide beneath the products and to move the products that
have passed the gate mechanism 25 to the delivery station
22. As shown in Figures 2A, 3A and 4A there is provided
a pivotable stop member 29 at the end of the conveyor 23 which
retains the products 21 at the delivery station 22 until the
actual loading in the cartons 10 commences. Once product
loading commences as can be seen in Figure 3A, the stop member
29 pivots downwardly to allow the products 21 to move into
the cartons.

Referring again to Figure 1 there is provided
actuating means shown generally at 30 adjacent to the product
delivery station 22 for moving the products from the delivery

"station into the cartons 10 as they move continuously from

the initial receiving station 17 to the final receiving stat-
ion 18.

The actuating means 30 comprises a pair of endless
chains 31, 32 passing round two pair of sprocket-wheels 33,
34 and 35, 36 with the larger sprocket wheels 33, 34 being
shown in Figure 1. A drive shaft 37 is arranged drivingly
connected to the sprocket wheels 33, 34 and a drive motor
38 provides the driving means for the shaft 37. The pair
of chains 31, 32 are arranged in planes substantially perpend-
icular to the plane of movement of the cartons 51 on the con-
veyor mechanism 12. The chains 31, 32 further carry a first
pair of slide bars 39 shown in Figure 1 and a second pair
of slide bars (not shown) 180° out of phase with the slide
bars shown. The slide bars 39 are arranged generally
parallel to the direction of movement of the cartons 51 on
the conveyor mechanism 12. Each of the pairs of slide bars
carries pusher member in the form of a slide block 40, 41
with an integrally extending pusher finger 42,43, the pusher
fingers extending generally tangentially to the chains 31,
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.

32 and in the plane of the pair of slide bars 39.

As is illustrated in Figures 2A, 3A and 4A, the
pusher fingers travel along an endless path 56 comprising
two curved sections 60 and 58 and two connecting sections
57 and 59. The curved section 60 has a radius of curvature
greater than the curved section 58 and provides for the
acceleration and deceleration of the pusher members 40, 41
as hereunder described.

As shown in the drawings, the conveyor mechanism
12 includes a plurality of pusher bars 44 arranged between
the carton receiving positions, the pusher bars 44 having
a portion 45 extending towards the delivery station 22 where-
by the portion 45 is adapted to sweep the products 21 at the
delivery station in the direction of movement of the conveyor
mechanism 12. At the same time as one of the pusher fingers
42, 43 is carried down behind a group of products 21 at the
delivery station, one of the pusher bar portions 45 moves
the products 21 downstream and at the same time engages the
pusher fingers 42, 43 to move the slide blocks 40, 41 along
the slide bars 39. As a result of this inter-engagement
of the pusher bars and the slide blocks, the slide blocks
40, 41 generally follow the direction of the arrow B shown
in Figure 1 such that the products 21 are finally loaded into
the cartons at the position indicated at 18. »

Referring to Figures 2A, 2B, 3A, 3B, 4A and 4B,
the sequence of operation of the loading or packing steps'
will be described. Initially in Figures 2A and 2B, a pre-
determined quantity of products 21 (twenty-four in the embodi-
ment illustrated) have been carried by the conveyor means
20 through the gate mechanism 25 which has been operated by
any suitable control means. The predetermined number of
products 21 are collected at the delivery station 22 against
the stop means 29. In this position, the products 21 await
the downward passage of the pusher finger 42 and the sweeping
movement of the pusher bar portion 45. Figures 3A and 3B
show the position where the products 21 have been partially.
loaded into the carton 10. In this position the slide block
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40 and pusher finger 42 have been engaged by the pusher bar
portion 45 and are being moved therewith while also moving
inwardly along the endless path 56 by way of their connection
to the chains 31, 32. In this position, because of the
physical configuration of the system, the pusher finger 42

is accelerating and thereby accelerating the movement of the
products 21 into the carton 10. When the pusher finger 42
reaches the position shown in Figures 4A and 4B with the prod-
ucts loaded into the carton 10, the finger is starting to
decelerate and move upwardly to clear the products in the
carton 10. This arrangement of acceleration and decelera—
tion of the pusher fingers is of some advantage in the loading
procedure. As will be observed from Figures 4A and 4B, upon
completion of the loading procedure into one carton, a further
quantity of products 21 are being transferred to the delivery
station 22 ready for engagement by the second slide block

41 and its associated pusher finger 43. Furthermore it will
be appreciated that upon the return movement of each of slide
blocks 40, 41, cam means shown schematically at 46 is provided
to move the slide blocks back to the initial upstream
position.

It is.anticipated that the arrangement disclosed
herein will result in substantially doubling the through flow
capability of the apparatus by utilising the transport time
of the cartons 10 on the conveyor mechanism 12 to load the
cartons.
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I CLAIM:

1. Packing apparatus arranged to pack discrete prod-
ucts into containers, said apparatus comprising means for
receiving containers and transporting said containers past a
product delivery station, product delivery means arranged to
deliver products to said delivery station, said packing
apparatus being characterized by actuating means arranged

ad jacent said delivery station, said actuating means being
capable of movement both in a direction towards the con-
tainers being transported past the delivery station and in
the direction of movement of said containers whereby a pre-
determined number of said products are moved thereby into a
said container while the container is transported past said

delivery station.

2. Packing apparatus according to claim 1 characteriz-
ed in that said containers are cartons and a feed device (10)
is provided for supporting a plurality of carton blanks (50)
and for sequentially supplying partly erected cartons (51) to
carton conveying means (12) whereby each said partly erected
carton blank (51) presents a product receiving zone (53) to
said product delivery station (22) as the carton (51) is
transported past the delivery station by the carton convey-
ing means (12).

3. Packing apparatus according to claim 1 or claim

2 characterized in that said product delivery means includes
product conveyor means (55) arranged to carry products to
said delivery station (22).

4. Packing apparatus according to claim 3 characteriz-

ed in that said product conveyor means (55) includes a plural-
ity of guideways adapted to arrange said products in adjacent

rows and a moving conveyor surface (23) arranged to carry

said products along said guideways (54).
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5. Packing apparatus according to claim 4 characteriz-
ed in that said delivery station (22) includes gateway means
(25) adapted to open or close said guideways (54), said gate-
way means (25) being closable after a predetermined number of
products have passed therethrough.

6. Packing apparatus according to claim 5 characteriz-
ed in that said guideways (54) are formed by substantially
parallel stationary divider means (24) arranged above the
moving conveyor surface (23), said statiomary divider means
(24) being spaced apart an amount sufficient to allow prod-
ucts to pass therebetween in single file, and said gateway
means (25) including gate elements (28) arranged, in the open
position of said gateway means (28), to form an extension of
said divider means (24), and in the closed position of said
gateway means (28), to form an obstruction in said guideways
(54) to prevent continued movement of said products past said
gateway means (25).

7. Packing apparatus according to claim 5 or claim
6 characterized in that the delivery station (22) includes
retractable stop means (29) adapted to selectably prevent
movement of said predetermined number of products on said
moving conveyor surface (23) beyond a selected position.

8. Packing apparatus according to any one of claims

1 to 7 characterized in that said actuating means (30)
comprises at least one pusher member (40,41) adapted to
engage a predetermined number of said products at said deliv-
ery station (22) and push said products in a direction sub-
stantially transverse to the direction of movement of said
containers (51).

9. Packing apparatus according to claim 8 characteriz-
ed in that the or each said pusher member (40,41) is arranged
to follow an endless path (56).
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10. Packing apparatus according to claim 9 characteriz-
ed in that the endless path (56) comprises a first curved
section (60) and a second curved section (58), the first
curved section (60) being of substantially greater diameter
than said second curved section (58), said endless path (56)
further including a third section (57) interconnecting the
first curved section (60) with said second curved section
(58) and being substantially parallel to the intended path of
travel of the products from the delivery station (22) to the
containers (51), and a fourth section (59) interconnecting
the second curved section (58) with the first curved section
(60).

11. Packing apparatus according to claim 9 or claim

10 characterized in that an endless flexible drive means
(31,32) is provided arranged to pass over spaced wheel
elements (33,34,35,36), and at least one slide bar means (39)
mounted to said flexible drive means (31,32) extending in

the direction of movement of said containers (51), said push-
er member or members (40,41) being slidably mounted on a

respective said slide bar means (39).

12. Packing apparatus according to claim 11 characteriz-
ed in that an abutment means (45) movable with said contain-
ers (51) is arranged to operably engage a said pusher member
(40,41) to move said pusher member (40,41) in the direction

of movement of said containers (51) as the flexible drive
means (31,32) moves said pusher member (40,41) transversely
twoards said containers (51), said abutment means (45) simult-

aneously engaging said products at the delivery station (22).

13. A method of packing products into containers as

said containers (51) are moved along a path of movement defin-
ed by container conveyor means (12), said products being
delivered in predetermined numbers to a delivery station (22)
adjacent to the path of movement (12) of said containers,

said method being characterized in that a said predetermined
number of said products are moved towards said path of move-

ment (12) of said containers (51) while moving said predeterm-
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ined number of said products in the direction of movement of
said containers (51) whereby said products are delivered into
a respective one of the containers (51) on said container

conveyor means (12).

14. A method according to claim 13 characterized in
that said containers are cartons and carton blanks (51) are
maintained in a stack (10) and are delivered sequentially to
said container conveyor means (12) while being folded to a
partially erected state (51), said cartons in said partially
erected state (51) defining a product receiving zone (55).

15. A method according to claim 14 characterized in
that said partially erected cartons (51) are closed about
said products after said products are delivered into said
product receiving zone (53) and are fastened in said closed
position.

16. A packed container produced according to the method
of any one of claims 13 to 15.
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