
;LMe3eNhKLhv6Th374 APRIL 2003 ARTICLES TRANSPORT, METERER AND LOADER The
invention relates to continuous-motion packaging machines, and, more
particularly to an article transport, meterer and loader which includes a
parallel lane arrangement disposed above and in angular relation to the
direction of transport o:' multiple parallel conveyors. Continuous-motion
cartoning machines are useful for packaging multiple articles such as
beverage cans in cartons yr other packaging components. An example of a
continuous-motion cartoning machine is shown in U.S. patent No. 5,241,806
to Ziegler et al. An important function in packaging machines is the
transport of articles from a first machine location along a length of the
machine to a second machine location where the articles are ultimately
urged into) or otherwise placed in) a carton. It is important that article
transport and loading be accomplished 2s rapidly and reliably as possible.
h can be appreciated chat it would be useful to have a a means for
transporting and loading article which is rapid and reliable. One aspect of
the invention provides apparatus for transporting and metering articles
comprising a plurality of selectively engagcabla parallel article lanes
disposed in vertical relations above and in angular relation to a direction
of orientation of a pair of parallel conveyors including, a first article
infeed conveyor operating at a first linear speed; and a second metering
conveyor operating at a second linear speed which may be varied having a
plurality o; transverse metering lugs disposed at article intervals.
Articles are urged from the first article infeed conveyor by the second
metering conveyor to positions adjacent the metering conveyor in a
predetermined spacing from one another. Preferably, the angie of the
angular relationship may be about l8.7 degrees. According to an optional
feature of this aspect of the invention the second linear speed may be
substantially equal to the third linear speed.    1a 4 APRIL 2003 According
to another options feature of :his aspect of the invention the secord
linear speed maybe less than the third linear speed According to a further
optional feature of the aspect : of the invention there may futher camprise
article loading apparatus having a third grouping conveyor operating at a
third linear speed having a plurality of transverse grouping leg disposed
at predetermined group intervals whereby the articles metered from the
first article infeed conveyor by the second metering conveyor into article
arrays pas between respective transverse grouping lugs of the third
grouping coaveyor and arc subsequently urged tom the third grouping
conveyor in the array to be packaged in a carton. Preferaaly, the first
linear speed may be greater than the third linear speed and the second
linear deed is less than the first linear speed. 



According to yet another optional feature of this aspect o: the invention
the plurality of parallel article lanes may be selectively engageable.
According to a still further optional feature a of :this aspect the
invention the second linear speed may be variable.   4 APRIL 2003  BRIEF
DESCRIPTION OF THE DRAWINGS Fig. 1 is an isometric illustration of a
continuous-motion cartonina machine which incorporates an article
transport, meterer and loader in accordance with a preferred embodiment of
the invention. Fig. 2 is an isometric illustration of an article transport,
meterer and loader in accordance with a preferred embodiment of the
invention. Fig. 3 is a schematic representation of the invention of Fig. 2,
in a first configuration. Fig. 4 is a schematic representation of the
invention of Fig. 2, in a second configuration. Fig. S is a schematic
representation of the invention of Fig. 2, in a third configuration.
DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT Throughout the drawings the
same reference numerals are used to denote the 



same or like features of the invention. Referring first to Fig. 1, therein
is illustrated in the context of a continuous motion cartoning machine M,
an article transport, meterer and loader 40, 50. in accordance with a
preferred embodiment of the invention. In the machine, ti:: carton hopper
10 receives collapsed cartons C stacked in substantially upright condition
as shown. Cartons C are withdrawn from the carton hopper ' : by the
adjustable ,:arson feeder 20 and the;: deposited in substantially ere:
condition _ -. at the b~i Lnin~ ,.~f t carton conveyor 30. As cartons are
continuously engaged ~.-.d translated thre~_ah the machine M, article. such
as beverage cans, to be na~~aae~ .n the ca-~o7s C .~~ a!:o   4 APRIL 2003
conveyor 40 a^~d a~-ncle lane arrangement ~0 form w. article .rrnsport,
meterer and loader that urQs the articles into the cartons C.
Art".le-engaging wheels 60 complete the process of placement of the
articles into cartons C. Side-flap folding wheels 70 (partially obstructed
in Fig. 1 ) engage and inwardl~~ fold the side flaps of cartons having side
flaps. Glue is applied to the cartons C at a gluing station 80. At a
sealing station 90, end flaps of the cartons C are pressed and held into
contact with glue that has been previously applied. Packaged, sealed
cartons are ejected from the machine at the ejection station 100. Referring
now to Fig. 2, therein is shown in plan view the layout of an article
transport, meterer and loader 400 in accordance with a preferred embodiment
of the invention. A parallel lane arrangement 50 is positioned above and in
angular, or diagonal, relation to the direction of orientation of multiple
endless chains, more commonly known as conveyors. In the preferred
embodiment illustrated, there are three i conveyors 410, 430, 450. In Fig.
2, the framework and motors for the conveyors 410, 430, 450 are shown. The
structure and operation of the invention is described further by reference
to the schematic illustrations of Fig. 3, Fig. 4 and Fig. 5. Referring
first to Fig. 3, the invention is sho~z~n positioned with a carton
con~~eyor 300. For convenience and clarity of illustration the bottoms of
cartons C transported by the carton conveyor 300 are also shown. The four
conveyors 410, 430, 450, 300 move in timed relationship with respect to one
another in the direction indicated by the direction arrow denoted 401. What
may for reference be considered the first con~~eyor is an article infeed
conveyor 410. The article infeed conveyor 410 transports articles A, such
as beverage cans, into the packaging machine. Initially, or at the
up-stream segment of the machine. the lane arra..ngement ~0 is generally
disposed in parallel aiynment with the a~-ticle infe~d cow evo~ 410 such
that the articles A are transported within the lanes of the lane
arran~?ement ~C~. .As the Iane arrangement extencs downst: cam it extends
diagonally across the a_r is 1 ~e conveyor 410 and across the n-. o adj
aces: conveyors =I10, 4~0.   4 APRIL 2003 4Tovement of the conve~~or 410 in
the downstream direction 401 carries the ar<~cles diagonally do~i-nstream
and into intersection with the adjacent metering con~~e~~or 4J ~J. The
metering conveyor 430 is for convenience of reference considered the second
conveyor. The metering conveyor 430 has transverse article lanes formed b,'
transverse metering lugs 432. Optimally, the metering lugs 432 are spaced
apart su~ciently to permit articles to move freely through the lanes. The
optimum lane width in the preferred embodiment is slightly more than the
diameter of the articles being transported. For example, the diameter of a
typical metal beverage can is slightly less than 3 inches, generally 65
millimeters, or about 2.6 inches. A suitable metering lug spacing is about
3 inches. The downstream 401 movement of the metering conveyor 430 produces
an interaction between the articles A being transported downstream, the
metering lugs 432 and the lanes of the lane arrangement 50 such that as the
articles A are engaged by the metering lugs 432 they are urged both
transversely through the lanes formed by the metering lugs 432 and
diagonally downstream through the lanes of the lane arrangement. The
metering conveyor 430 transports the articles A to intersection with a
grouping conveyor 450. The linear speed of the infeed conveyor 410 is
greater than the linear speed of the metering conveyor 430 so that a
constant line pressure of articles A suitable for consistently feeding the
adjacent conveyors without interruption is maintained. The ~ouping conveyor
450 contains grouping lugs 4S2 which extend transversely across the
grouping conveyor 4S0. The grouping lugs 452 are spaced apart so as to
pro~~ide extended lanes having spacings greater than the spacings of the
metering lugs 432. The grouping lugs 452 are spaced apart so as to
accommodate a `'group" or array of articles A while the metering lugs 432
are spaced-apart to accommodate a single row of articles A. In the
preferred embodiment illustrated t:. Grouping lugs 452 ar spaced apart at a
multiple of the spacings of the metering 1~:~~ 43?. A means is pro~~ided
for attachment of additional, or auxiliar<~, grouping IuGs ~~~ t   4 APRIL
2003 



lugs 452 into smaller spacings. Althougr, many mea;.s of deta~;~able
mounting may be use, keyhole apertures 453 are used in the preferred
:mbodime^~. It is also to be noted that in the preferred embodiment
illustrated, each grouping lug 452 is in alignment with a pair of trailing
lugs 320 of the carton conveyor 300. The grouping conveyor 450 and carton
conveyor 300 move at the same linear speed. Effectively, an array of
articles A moves between the grouping lugs and is urged downstream through
the lanes of the lane arrangement by the engagement of a grouping lug 452
which trails the array. The number of articles A, and spacing therebetween,
which move through each spacing of grouping lugs 452 is determined by the
linear speed of the metering conveyor 430 in relation to the linear speed
of the infeed conveyor 410 and the linear speed of the grouping conveyor
450. The faster the metering conveyor 430 moves, the more articles A are
passed through each of the grouping lug 4S2 spacings. Referring now to Fig.
3 and Fig. 4 simultaneously, the operation and structure of the invention
will be described in greater detail. It is to be noted that in Fig. 3, Fig.
4 and Fig. 5 the metering conveyor 430 and grouping conveyor 450 are shown
in an alignment wherein each grouping lug 452 is in ali~unent with one of
the metering lugs 432. However, this alignment is primarily for
con~~enience of explanation and discussion. When the metering conveyor 430
is moving at a linear speed different than that of the grouping conveyor
450 the alignment of the grouping lugs 452 and metering lugs 432 will
constantly change. A proportioned relationship exists among tile spacing
between carton lugs 320, 330; the spacing between the grouping lugs 452 and
spacing between the metering lugs 432. L-~ the preferred embodiment
illustrated, Fig. 3 illustrates a spacing of carton lugs 320, ~ 30 to
accommodate a carton C fo= packagir g 24 articles A in four rows, each
roil: containing sir articles A. As is illustraT~d, the nu,:.ber of
articles in each ro~ corresponds to the number of lal~es in the lane
arangement, in this case, si;~. As . pre~~iously mentioned) each carton C
is depicted ~.: having its top panel removed so that   4 APRIL 2003 6 The
grouping lugs 452 are spaced apart t~~ ;,orrespo.-.~ to the spa;,ing
betwee:~ trailing carton lugs 320. As will be explained further belo~z . in
the preferred embodiment this spacing is essentially a "base" spacing whi;
.h base spacing can be used in its entirety for loading cartons C of one
designated size and which base spacing can be apportioned for loading
cartons K of a different designated size. The distance between trailing
lugs 320 is denoted by P and may be considered the "pitch" of the machine,
that is, the base interval or carton spacing for the machine. As previously
mentioned, the diameter of a typical beverage can is about 65 millimeters,
which equals to about 2.6 inches, that is, slightly less than 3 inches. In
correspondence with the article A size (that is, cans of a diameter of
slightly less than 3 inches) in the preferred embodiment, the spacing or
pitch P is a multiple of 3 inches, namely 18 inches. The 24article carton
is configured to receive a 4 x 6 array. The width of carton C necessary to
accommodate 4 rows is less than the full 18-inch pitch. Leading lugs 330
are spaced a distance apart denoted by the letter W. A suitable dimension
for W in correspondence with the article A dimension is 12 inches. Thus, in
the preferred embodiment illustrated a proportional relationship for the
spacings of carton lugs 320, 330, grouping lugs 452 and metering lugs 432
can be described y,~here S represents the spacing between metering lugs 43?
to accommodate articles A, P represents the pitch and the spacing bet<z~een
trailing carton lugs 320 and the spacing between grouping lugs 4S2, W
represents the spacing between trailing 320 and leading 330 carton lugs for
a designated carton size and configuration, and n represents the number of
rows to be grouped and packaged; then P = maximum n x S, W=nxS In the
preferred embodiment the maximum numoer _~i rows to oe p-a:.kaaed is 6,
thus. setting n at 6 Gives a pitch P of 18 inches. T:. num~~- ;~~f rows :~.
be p~~kaaec in the carton C shom is 4, thus, for carton C, ~.~~ = =1 S = !
~ _::;,hes.   4 APRIL 2003 In the coni ~.tration of Fig. 3 where less than
the full pitch of the machine is to be packaged, the metering conveyor 4 ~0
travels ac a linear sp;.ed less than the linear speed of the grouping
conveyor 450 and carton conveyor 300 in order to place less than the
maximum number of articles A beriveen the grouping lugs 452. The
relationships between the linear speeds of the conveyors can be described
in mathematical terms where V 1 represents the linear speed of the article
infeed conveyor 410, V2 represents the linear speed of the metering
conveyor 430, V3 represents the linear speed of the grouping conveyor 450,
and V4 represents the linear speed of the carton conveyor 300. The general
relationships are V3 = V4 



V i > V2 VI>V3. For the size of array facilitated in Fig. 3, that is, where
the metering conveyor 430 runs at a slower speed than the grouping conveyor
450, V1>V3>V2 The versatility which the invention enables is illustrated by
reference to Fig. 4. Fig. 4 is an alternate grouping-lug placement which
facilitates loading of cartons K of a different size than those shown in
Fig. 3. It is to be noted that although the present invention is not
limited to a use in conjunction with a carton conveyor 30, such an
arrangement is a preferred mode of use. In Fig. -~, the sele;,ted carton
configuration accommodates a 3 x 6 array for an 18-pack. Alth~~ugh each
carton K is of a smaller size that the carton C illustrated tn Fig. 3, t:~e
full, or n ;aximum, pitch P meat be accommodated. Thus, the linear speed V2
of the metering cunvevor T30 is increzsed to the speed '~'3 of the grouping
conveyor 450, that is. V2 = ~~3 = t`4. L-~ this confi~.tration each
trailing 330 and leading 330 lug serves   4 APRIL 2003 8 (for 3 rows), or
one-half the pitch P. Auxiliary grouping lugs 4~-1 are attached to the
Grouping conveyor to create spacin~s on the groupir~a conveyor s~0 that
correspond to the spacings W2 of the carton conveyor. In the preferred
embodiment illustrated, the keyhole apertures 453 (shown in Fig. 4) are the
means through which the auxiliary grouping lugs are attached. Fig. 5
illustrates an additional alternate embodiment of the invention in which
the elements of the invention are modified slightly to accommodate a 3 x 4
array to be received at the carton conveyor 300 and packaged in a carton
K2. Because there is a one-to-one relationship between the number of
articles A in a row and the number of lanes of the lane arrangement 50, the
number of articles A in a row is reduced by reducing the number of lanes
used. In Fig. 5, in the preferred embodiment of the invention illustrated,
the two innermost lanes are disabled to achieve 4-article rows. Although
any combination of lanes may be, disabled to achieve smaller arrays of
articles, continued engagement of the outermost lanes helps facilitate
stability during the packaging process in that the outermost lanes are the
lanes that are packaged closest to the next station in the machine. This
proximity to the next station reduces the amount of time that the
fully-loaded carton travels through the machine until closure and, thus,
reduces the possibility of instability of articles A within the carton. The
lanes are obstructed by any suitable means such as use of detachably
mounted obstructions 51. Any simple means such as a clamp may be used.
Referring again to either Fig. 3, Fig. 4 or Fig. ~, it is to be noted that
the angle Z at which the lanes extend diagonally across the conveyors 410,
430, 450 may vary. However, in the preferred embodiment illustrated and
discussed herein an optimum angle Z for achieving the synchronous article
transpo; t, metering and loading describeC herein is about 20 degrees; and
even more specifically, about 18.7 degrees. Modifications may be made in
the ioregoinG :~. ithout dep2rting from the scoff and spirit of the claimed
invention. For e~u~nple)   9 4 APRIL 2003 CLAIMS ri.pp~attu fo: uansport~g
and metsri:.~ articles co::iprising a pluralit5 of se7~,.t:vely eagageable
parallel zrticle lanes di_posed in ~ ertical relation above and in zngular
relation to a direction er orientation of s pair ox parallel conveyors
including, a first article infeed conveyor operating at a first linear
speed; and a second metcrinc conveyor operating at~a second linear speed
v~~hich may be varied having a plurality of transv4rse metering lugs
disposed at article inter<als; whereby articles are urged from said ~rrst
article iiifeed con~tyor by said second metering conveyorto positions
adjacent said metering conveyor in a predetermined spacing from one
another. 



2. The apparatus as claimed in claim 1, v~fierein the angle of said angular
relationship is about 18.7 degrees. The apparatus as clairnea~ in claeTrt 1
or claim 2) wherein said second linear speed is substantially equal to said
third linear speed. 4. Tile apparatus as claimed in claim 1 or claim 2,
wherein said second linear speed is less than said third linear speed.
Apparatus as claimed in any of C12!rnS t to 4 wfie: ~:n there fiu~ther
comprises article loading apparatus having a third grouping convey, r
operating at a third linear speed haling a plurality of transverse groupine
lugs disposed at predetermined 8roup inte~~als whereby the articles metered
from said first artic:e infeed conveyor by said second metering conveyor
into article arrays pass between respective said transverse grouping lugs
of said third grouping conveyor and are subsequently urged from said
tl~~r~! gro~wpino conveyor in sa.~id array to be F,acl~~c~i in a e~to   10
4 APRIL 2003 6. The apparatus as claimed in claim 5 v~~hcrein said first
linear spccd is greater than said third linear speed and said second linar
speed is less than said first linear speed; 7. The apparatus as claimed in
any of claims 1 to 6, wherein said plurality of parallel article lanes are
selectively engageable. 8. The apparatus as claimed in any of claims 1 to
5, wherein said second linear speed is variable.
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