.; LMe3eNhKLhv6Th374 APRI L 2003 ARTI CLES TRANSPORT, METERER AND LOADER The
invention relates to continuous-notion packagi ng nachi nes, and, nore
particularly to an article transport, neterer and | oader which includes a
paral l el |ane arrangenent di sposed,above and in angul ar re#a&PRin20@3 t he
direction of transport o:' nultiple parallel conveyors. Continuous-notion
cartoni ng nmachi neéPéFTthé&RAN$BgRﬂhg@'§ER§RrMFDi ADERt i cl es such as
beverage cans in cartons yr other packagi ng conponents. An exanple of a
conti nuous-notion cartoning machine is shown in U S. patent No. 5,241, 806
to Ziegler etrialaveéAtich faekt adontiHiisiOfichhaAckagidgneReld, kRS i S the
transport of articles froma first machine |ocation along a |ength of the
machi ne reBicslaslecorrd: artielhittaasyoss meieas anmh dadervictapeldsapailel lane i mat el y

urged into) or otherw.se placed in) a t 1S ] [ ~that article
transpoffm‘é%‘&n‘lnggﬁgﬂsgj”dl?ﬁoaec @pgl%.}gﬁrc%g&g @3?%{“@‘3%%55%@?%“3{]@' as possible.
h can be,appegaiAtEhribadsi t would be useful to have a a neans for

transporting and | oading article which is rapid and reliable. One aspect of
the invention provides apparatus for transporting and netering articles

conmprising a plurality of selectively enga a rallel. article | anes

di sposed in P‘t’:%l'}s"%_gﬁl%ﬁ ?W%%?f@y’ﬁﬁﬁ’gi“géﬁﬁlam‘%?aglg QH"B[? Tﬁdﬁs di rection
of ori erhéH dsHvethg@chidiih ctorr el back M eV SonbME. At atpleroflal 1St article

i nfeed conveyor operating at a firsl linear speed; and a second netering

conv ey o contnmons-megiontcagoning oghing ircshows pebd. patrntiNard24b80& wrdieglenetvi ng a
plurality o; transverse netering |lugs disposed at article intervals.
ArticleSare urged fromthe first article infeed conveyor by the second
met eri ng conveyor to positions adjacent the netering conveyor in a
predet erm ned spacing fromone another. Preferably, the angie of the

angul ar r el atAmimgerisntfmction intpsokagig: madhings sdabe transpat off asgelesdrem aopt i onal

feature of this as t of the inveption,the second |inear e may be
subst anti 3P &3&&%8 af"r‘n‘g ﬁﬁ?gtgf’fﬁﬁé%gh@ﬁioeﬂ?wo"éj °hlf'°_i?$§?'§“ gg’ﬁff’ Accor di ng
t0 anot e arflbfel AR UlGRBE el intd)iod oBRRASE plded iR1Q caRE M ik fRpdriaat §REOr d

| i near speed maybe |l ess than the third |inear speed According to a further

opt i onalarticatrensporsfand dingeecaccenplished s vapidhyrand seliablyaas gossible-fluedndie canpri se

article_|oadi appar at havi athird oupi.Ng..CONV. . operating at a
Third | RO R ER O b BB 2R} § b O BB BE B OB RREE oY 0
at pr ededteRenisigdd ahdtyliabrt erval s whereby the articles netered fromthe

first article infeed conveyor by the second netering conveyor into article
arrays pas between respective transverse grouping lugs of the third

g oup! G RYEY 9F 4810 A6, HRILAUSHEL Y, HE S b O LSl o8 AP N

conveyor I n the arra I'na ca the first
| i near speedsipy pheralityadlselectivetncdgdagedblu packllel areele lmpedispaasdintreticabcond

| inear deed is |less than the first |inear speed. .
relation above and in anguiar relation to & 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 plurelity of 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 18.7 degrees.

Acrording to an optional feature of this aspect of the invention the second linear spzed

mz: be substantally equal to the third linear speed.
(N IV.T.V.VFR
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_ According to yet another optional feature of this aspect o: the invention
the plurality of parallel article |anes may be sel ectively engageabl e.

According to a still further optional feature a of :this gspﬁbei:ggéeg
invention the second |inear speed ney be vari abl e. 4 APRI BRI EF
DESCRI PTI,.ON THE W NGS Fig. 1.is an isponetric.illustration of a

conti nuo&cgﬁ‘%}gotﬂ aﬁ‘gﬁéocfﬁ“ﬂ%a ﬁ%f‘gHF Ao o r’ﬁtbflﬁb‘?t&r‘eg“ TR VT e

transpor ty: A8t L100N-a0: - 0881 1i-Racenr dance with a preferred enbodi ment of
the invention. ‘Fig. 2 is an isonetric illustration of an article transport,
nmeterer and | oader in accordance with a preferred enbodi nent of the

i nvention. Fi a scherqa ic representation of the invention of Fig. 2,

RFI%. 31is S representation of the. Nt
inafir&®™ g i ‘aarﬁéﬁﬁﬂonP“‘IﬂiﬁgFaﬂ-ﬁ % & sttt ¢ EPPREE R At BRYGT the
i nvent i 0BoMbrife ;1€ loal o Ap SR SN E GRS 1-GHAdupOn cofiVeor spetaiing abLRIGRRL I C
representation of the invention of TFig. 2, in"a third configuration.
DETAI LEDLBESGRICE TiaOiNg @] vial RRBE ERRIEE sEVBUDK- MENT difhpssd ghwadetermingl awi ngs t he
same ref SFO%S Gitervals éh%lre%ya&{eeargglgsdmgt% Nt 'S article infeed conveyor by the

sccond metering conveyor into article arrays p2ss betweea respective transverse grouping

lugs of the third grouping conveyor and are sudsequently urged from the third grouping

conveyor in the array to be packaged in & carten. Preferedly, the first linear speed may be

greater than the third linear speed and the secead linsar speed 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 of =is adpec: of the invention the second

linear speed may be vanable.



same or |like features of the invention. Referring first to Fig. 1, therein
is illustrated in the context of a continuous notion cartoning machine M
an article transport, meterer and | oader 40, 50. in accordg\ggilr%@ a
preferred enbodi nent of the invention. In the machine, ti4! hopper
10 receives coll apsed cartons C stacked in substantially upright condition
as shown. Cartons C are withdrawn fromthe 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 trangl ated thre~_ah the machine M article. such
as beverage cans, to be BRIERLDESCRIPIR@NQEIJYE DRAWINGS 4 APRI L 2003
conveyor 40 a*~d a~-ncle |ane arrangenent ~0 formw. article .rrnsport,
neterer and | oader that urQ@ the articles into the cartons C.

Art" .| e-engagi ngFigheed an BOmewienlletativhef PratiassusahofdroceoRe rofcHime
articles into cartons C. Side-flap folding wheels 70 (partially obstructed
in Fig. 1 )whikhiferppiates anantigletranspory mqﬁ@ersandéoweaﬁsacswde@mwgahavi ng side
flaps. due_l |hed.to. t Gcart C at a gluing station 80. At a

seal i ng sta‘%‘F%ﬁf%%f“"g’ﬁa“?ﬁtagg‘eﬁv nﬁggbartons C are pressed and held into
contact with glue that has been previously applied. Packaged, seal ed
cartons are ejected fromthe machine at the ejection station 100. Referring
now to Fig. 2, tFigr2inar isompisigillastragpmefl an asticle ranspastometersdr and leader &1 e

transport, rretgrer a g Ioafder 40 Jzin C rdancrg. with a preferred enbodi nent
of the invefffPy ﬁ’?ceAw'B 2 8?34% OAPEA Y6 s positi oned above and in
angul ar, or diagonal, relation to the direction of orientation of multiple
endl ess chains, nore conmonly known as conveyors. In the preferred

enbodi nment i | | usFiga3 ésig schematic eapesseitatian ¢of thomventomxofFig 2, 88 firt50. In Fig.
2, the frarrew;(),rk and notors for the conveyors 410, 430, 450 are shown. The
structure PRUSPEH9Bi on 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. FBig. ¢ dna echiematie repnetentation efitheinvedtiansafiig.i2om alsecopdt t ons of
cartons C tra?,s orted by the carton conveyor 300 are al so shown. The four
conveyors 4%PHUEUEHON 50 300 nove in timed relationship with respect to one
another in the direction indicated by the direction arrow denoted 401. Wat
may for reference be considered the first con~~eyor is an article infeed
conveyor 410. ThEiga6tis kehetmatie espresemacyoof thd thventtnselitFig.<L, am kitlitkdes A, such
as beverage cans, into the packaging machine. Initially, or at the
up-streams FUSP. t he machine. the lane arra..ngement ~0 is generally

di sposed in parallel aiynment with the a~-ticle infe~d cow evo~ 410 such
that the articles A are transported within the | anes of the |ane
arran~?enent ~C~-DEPSILEP DESERIPTHINOE Al PREFERRE DIGMBODIMENTT ext ends

di agonal |y across the a_r is 1 ~e conveyor 410 and across the n-. o adj
aces: conveyors =110, 4-~0. 4 APRIL 2003 4Tovenent of the conve~~or 410 in
the downstream d*rBFo%%heuﬂ tﬁ@&ﬁgﬁﬂg{jkﬁ@s&ﬂ’%c&rréﬁ_@ h&fe H1ALGONA ¥ A5t tAS r eam
and into intersection wth the adjacent netering con~~e~~or 4J ~J. The

met eri ng cosangyarlikk3fRatusesfod theiamereionence of reference considered the second
conveyor. The netering conveyor 430 has transverse article |anes forned b,’
transverse nmetering lugs 432. Optimally, the nmetering lugs 432 are spaced
apart su~ciently 1 i ¢l 0 R es. The
optimum | ane w dﬁﬁ?ﬁrﬁﬁé ﬁ(&a&ﬁ?ggé%@%e@ﬁ%gméﬁ%%?Eﬁgsfb%ﬁ% ér?gl?%{l an the

di amet er of miokien @hatibiih g $nadRind O/t dhadrtEle rakspor FRterx apdldded 4% 501 mmeter of a
typi cal netal beverage can is slightly less than 3 _inches, generally 65

m | i met er saccgrdanpe wtithoe prefemed embogdinant pbthe dnvieptien i'n ghel rogf hipadiafgrios about

3 inches. The downstream 401 vemen f .t ri.ng, con or. 430 produces
an' 1nter act R ebADTERn e B FREeR Bisind T MBnBhor BefPRCHEs dehe e
netering | ugsowid & aitfhs ithae hansav@f frémaend Mn&xbgﬁéige.f@ﬂhe 20usieh ;hhah as the
articles A are engaged by the netering |lugs 432 they are urged both

t ransver sel yeedbr Yughd thiee depaseted frosurs@nigllytdrec: petdet i nef thaubssidgip:z ahth:

di agonal | y downstream thrqugh the |anes of the |ane arrangenent. The
metering CoRVETLIOHENON; hASPAHPE R EOHLPRIS S RER - F B LR BT S TR a
groupi N9 CORKENRE WiSRio IS uth BB SRBRthOla Biieecl Al cof uRABKEOE A40:shs
greater than the I'ihear speed of thé& netéring conveyor 430 so that a
constant line pressure of articles A suitable for consistently feeding the
adj acent conveyors without interruption is maintained. The ~oupi ng conveyor
450 contains grouping lugs 4S2 which extend transversely across the
groupi ng conveyor 4S0. The grouping |ugs 452 are spaced apart so as to

o M T I o . P T S Y M



l'ugs 452 into smaller spacings. Althougr, many nea;.s of deta~;~able
nmounti ng nmay be use, keyhol e apertures 453 are used in the preferred
:nmbodi ne”~. It is also to be noted that in the preferred enbodi nent
illustrated, each grouping lug 452 is in alignment with a paigprf 2bpgi!ling
| ugs 320 of the carton conveyor 300. The grouping conveyor 450 and carton
conveyor 300 nove at the sane |linear speed. Effectively, an array of
articles A noves between the grouping Iuys and is urged downstream t hrough
the | anes of the | ane arrangenent by the engagenent of a grouping |ug 452
whi ch trai legntdi®r 36 b3y a8 aRdibsize len@Id fo5h @S aﬁicl@ﬁ%sé@ﬁ%%r&r g ebet ween,
whi ch nove through each spacing of grouping lugs 452 IS determ ned by the
| i near spedohdsf thahergetterariigecimy g artar30C i Autic Bleanghgng tetls 60 cbmpiate speed

of the infeed conveyor 410 and th i near speed 0 he_ gr.oupi n nveyor
950, "The 1 25 PCROY RlacEr P L nt U Eglsh T8 6T oo Serlal GRURE P EE 28 A o e
passed thr i ‘ I L : Fig.
S ond Fi g, GRSl A 1) B e b e SR e Mo ing, 0
will be desideiflapd. Glueds smilied telthieasattond € at 8 ghuingutationt 880 Alt Aataling skitipn B, Fi g.
4 and Fig. 5 the netering conveyor 430 and, groupi ng conveyor 450 are shown

in an al i gi¢Adfapswithe cartenshagmsessedand held imo confagtyvith glug thahbashieen one of
‘h ot ' \ b . . vl
Con—eni endRe ity dhified PR, sceftdScaBoh AR feech el IdBpdctne e, o 430

i's nmoving afectioh sfafad 16peed different than that of the grouping conveyor
450 the alignnment of the grouping lugs 452 and netering |lugs 432 w |
constantly change. A proportioned relationship exists anong tile spacing

opaci ng bet ween KSETREAH B 7o erdR e HbuRh MR heRiifalth i 2 "
i Il ustrat edrankpcit, mbtdret ARt 16ade 400 ith Aot dMicOWitR aiprserréd @absBRentofifle t O

accormpdate a carton C fo= packagir g 24 articles Ain four rows, each

roi |l : cont danventignsh pagatiel lehesrrangement 50 isipositionedrabdve ad imangulapar of

articles in,each ro~.corresponds taq t.he nunber af. lal~es in the |ane

ar angenent ,dxngn?q,l f‘gétl’%’ste ,tﬁes&,r@%oﬁé’? origntation %&‘I‘@plﬁeﬁ‘?{ueé%@l?}“seg'@ﬁe carton C

| s depi ct edommodl¥hdWn b SorlvePorb AN Ghe prRANALHDBAIMG illustha®ERhbre 2P0 thebe The
groupi ng lugs 452" are spaced apart t~~ ;,orrespo.-.~ to the spa;,ing

bet wee: ~ t canvéyog €14y #30, 4500k HRQ, ths framkvoltkeandmpdtaisifedthewobeyord@llo~z . in
t he preferaég gﬂgodinent this spacing is essentially a "base" spaci ng whi;

. h base spatci’n URSEIVBrsed in its entirety for |oading cartons C of one
desi gnated size and whi ch base spacing can be apportioned for | oading

cartons K of a different designated size. The distance between trailing
| ugs 320 i s dendcEtedtingtufe amidoperationeoftbmmiventionds tieseribed furthier by raferencmaiohi ne,

that is, the base interval or rtonq. spaci fo he chi ne. reviously
ment i oned, BH¥FheMalieilBstgtions C‘cf%g@'@al‘q%é\?é‘fi% 5c§ﬁ¥%“£§%for%8' -ﬁ'sthgi neters,
whi ch equal; ' st | | i . In
Cor r ospandane oAb s B8 S {Blncponfi:b 360 ¥ ok Exfvehidf ghd LG
slightly | efsilidvations thertaittes)ys dfgattives @ trahsrorted by theaditor Bdnveybe3 @pareialsy or
pitch Pis a nmultiple of 3 inches, nanely 18 inches. The 24article carton

i s confi gursbawpoThetour genveyors#18, 430, 490, 3A9aneyedn ined relationsirewiB respest v t o
dat Ls | - . Ao i i I 330
e apaced 15 Ogb Bffnérin EE G R ihdiEupd by b UiLBich Bt Jend PRG0350

for Win correspondence with the article A dinension is 12 inches. Thus, in
the preferred enbodinent illustrated a proportional relationship for the
spaci ngs of cart Whel may faszeferenge be gpwrsighredthe figst conveyan i ansardsle ifeedigs 432
can be described ~hgre S re i bet.ween terni gs 43?
o accommdaracay B B BT SR PIEPERh R bR TS s Dkt &5 —cen
trailing cajah®fintoUnspai@giandnddithes RBAGAING oPSIMEEH sGELN Bédtfert YO EheARZchiW,
represents the spacing between trailing 320 and | eadi ng 330 carton |ugs for
a desi gnat gle bametagangiment aAds gensfalyuhendsenin menalleh 2hgpneng evithsthe hgiokumber  of
rows to be .groyped and ck d;,then P = maxi mumn x .S, WenxS In the
preferred e‘ﬂ%&gicﬂ’é‘rﬁyof ﬁE@ﬂb‘E ﬁﬁﬂﬁk‘fﬁﬁ‘ﬁ‘ﬁ}fﬁ A age ‘Taﬁé%orieg ¥ H“ﬁ-ﬂé?:l?“keasaoefgh? E“%,
thus. settifg 8@t Ga¢eSe AnPhbr&llydhdh el@nd YNERiredn it QYIS diagorhily OWS : ~.
be p~~kaaec 1n"the carton C shomis 4, thus, for carton C, ~.~~ ==1 S = I
~ 1, hes.acros tPREE122088evion 41 Blend atriossthe tatb pdjpcot cbngeyold MAet0.l ess t han
the full pitch of the machine is to be packaged, the netering conveyor 4 ~0
travels ac a linear sp;.ed less than the |inear speed of the grouping
conveyor 450 and carton conveyor 300 in order to place |less than the
maxi mum nunber of articles A beriveen the grouping |lugs 452. The

rel ati onshi ps between the |inear speeds of the conveyors can be descri bed

e " "



Vi > V2 VI>V3. For the size of array facilitated in Fig. 3, that is, where
the nmetering 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 pt&abBHeRR0HNi ch
facilitates | oading 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
limted to a use in conjunction with a cartfon conveyor 30, such an
arrangenment is a preferred node of use. In Fig. -~, the seIe,,ted carton

cart ioﬁuka.t < SHOGRETEP! Bie Bn i r A0 it e bR I Laege e BRI, 1 : ~e
full, or , X BHAN @d\gmeggr@ﬂtmg&%né&% 9'1%14 tﬁg acsijzt%gmerté}g‘rglépﬂegr repged V2

of the rret eri ng cu vevor T30 1s |ncrezse t He groupi ng

conveyor 450, that is. V2 = ~~3 =t 4. L-~ thrs conf|~ tration each
trailing 330 and |%Pdl ng . 330 Iu serve 4 APRI L 8 (for 3 rows), or
one-hal f the pitcHDPMHAEKRG SRS %‘r@@d??@cf’ﬁw’eﬂmq T§ %PPWCQWQ he

G oupi ng conyexan chfv&Jof 3 \@Qéghgﬁgmggﬁ@g 1gg Q&B'vérs@aﬁ‘aﬁvlﬁ%e%rfmg?c% &hat

correspond to the spaci ngs conveyor

enbodi ment i klahiglersetineterind RrgsABDoOstimpity, lerﬁacxﬁfgﬂuésim\ﬂelsﬁa&dﬁparﬂ) are the
means t hrough which the auxiliary grouping lugs are attached. Fi

i|lustrates Awfigieatlyite penmiparticlesde movaiisealythrughtthe lanes.iTheoptimam Panewrd@h

th I t fied ht 3 4
biray to be inigrraghe EPhadindl f At histe dul B0 anaid AIGOANRRELERE U )
K2. Because thfdpdricd. Ford@miple, Bediambf bPN§Pickl AGAMRYBrag San iy RESktlydkss
articles Ain a row and the nunber of |anes of the |ane arrangenent 50, the

number of ar ﬁh@l%@cm gerwralbmﬁi millimetera®rishout ddinches. A suitablewseteriog luganes
used. In Fig i‘h ¢ P erred enbodi nent of the invention illustrated,
the two i nnels%mg\s 88t 4 Eﬁ sabled to achieve 4-article rows. Although
any conbination of [anes nmay be, disabled to achieve smaller arrays of
articles, continued engagenent of the outernost |anes helps facilitate
stability during {The doagigtagamdOpmuveasnt of thhmeteting canveponddprodusesamr e t he

| anes that ar ackaged cl gsest. to,t.he next tion.int

br o Lyt o IRFBCL e esn PR et A e ERmrbteR oB st i dio HF epng fies H32°

ful I'y-1 oaded a5@fHeQands’ FMRL FankRHAHEHM R 80 BRGNhA s Waldricl&d R%}H éhg%@éh by tHés,
reduces the possibility of instability of articles Awthin the carton. The

| anes are obsneteroigligby3atheysané trgod bommsvwarﬂlmgbﬂm lefiescfetraedhizhihg

nmount ed obstru tron An | a be used.

Ref erring agé’?eﬁ @'ﬁf %é% aﬁﬂ‘ag a"g!.fg’e ﬁtﬁe\%{‘eﬁn@tw%ﬂg noted t hat
the angle Z %aﬂ*ﬁrﬁé}xtt‘hﬁe mefRehg  ShRIer @@@Qﬁﬁé&s\&h@&&@ﬁ:‘éAi%‘int‘é%&m'ﬁh‘hlo
430, 450 may vary. However, in the preferred embodi ment illustrated and

di scussed hergeoupuarccnmeycmﬂrﬁ(hﬂ"@b éinarfspeedafitheciniend comeyseysldhs graates thart thel e
transpo; terin oadi.ng descri einis bo t 20 d ees;, and
cven ot spdBH AR OF MR ETReoR U 0so Uk popladt RBRErerige BEATIRH A n
the ioregoi NGyiaple rér%%rseﬁagréedn%tfnegma&éa@c rs Woﬁﬂh{ehh?t%n fshe cl ai med
i nvention. For e~u~nple 03 CLA . pp~attu . uansport~g
and netsri: . mantainedes co::iprising a plurali t5 of se7~,.t:vely eagageable
paral lel zrticle |anes di_posed in ~ertical relation above and in zngul ar
relation to a direction er orientation of s pair ox paraIIeI conveyors

including, afirsty o Cﬂf; c%%r £SO 5Ahs G%xﬁ%ldkg 43Y vﬁn )&énd | near

speed; and a secon eyor operati t~a secon |near speed

v~~hi ch may hanyesrsetd abravd thg groyping edrivieyora50! Trengiovpring lupe 2 aregsphergisepart
di sposed at article inter<als; vvhereby articles are urged fromsaid ~rrst

article iiifé&ads é%arq‘y#rerﬁ?n%eér #nes DRBIRG SPRSINGS igFrgte Hrand ernaemﬁé@f theons
adj acent  sai d, JBLEL | I 439 YRY Houbfetufd AIGIELITENED 2RRB%: I bR IR =

anot her.
“group” or array of articles A while the metering lugs 432 are spaced-apart to
accommodate a singie row of articles A. In the preferred embodiment illustrated t-.2

grouping lugs 452 are spaced apart ai a multiple of the spacings of the metering luzs

432. A means is provided for attachment of additional, or auxiliary, grouping lugs <54 (



2. The apparatus as clained in claiml, v~fierein the angle of said angul ar
relationship is about 18.7 degrees. The apparatus as clairnea~ in claeTrt 1
or claim2) wherein said second |inear speed is substantially equal to said
third linear speed. 4. Tile apparatus as clainmed in claiml4aPRilL 2003 2,
wherein said second |linear speed is less than said third |inear speed.
Apparatus as clained in any of Cl2!'rnSt to 4 wfie: ~:n there fiu~ther
conprises article |oading apparatus having a third groupi ng convey, r
operating at a third linear speed haling a plurality of transverse groupine
| ugs di spomes4sd inkd elell & sFhdings. NdUPeh Mhfy mehs ofielaehibd Rtudild §lags. et er ed
fromsaid first artic:e infeed conveyor by said second nmetering conveyor
into arti chse, keynalespprsees¥éB werused s e prefvmedambpdimarisver se groupi ng | ugs
of said third grouping conveyor and are subsequently urged from said

tl ~~r~!' gro~wpi no conveyor in sa.~id array to be F,acl~~c~i in a e~to 10
4 APRIL 2003 6.1t [)18sQRPEE AtES tHa inthe bratéhrd entodidRm MistiafetiSéddh $2bhihd I St

| inear spccd is greater than said third |inear speed and sai d second |inar
speed is |lug#50inin aignohent with alpafreditrag prgdugs 320 ofitke canparcahveyond0@¢ Biened i n

any of clains .1 to 6, mﬂg&gﬁ: sai d BI urag'(i of ralle], article |anes are
Sel ect i vel GFOBAGRSAAYAVEr 450 andearian earyaos 300 thope ptihe Same skt seedh ai ms 1 t o
5 wh e . . . ) )

a2, N RO SEF AATaY REGRRIS RORGyi bl M, Sropping lugs and s urged

#OP! |, 9:\ | dowristrédhahiongh tied landsoaf|thalane prrar geatentlcthp engageiment afad gralipinpcall] ca

] ca] ca] ca] calca] ca].ca]ca] ca] ca]ca] ca].ca] ca!!tUd9a )
lug'452 which trails the atray. 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 452 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 alignment with one of the metering lugs
432. However, this alignment is primarily for convenience 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 ine spacing between carton lugs 320,
330, the spacing between the grouping lugs 452 and spacing between the metering lugs
432. In the preferred embodiment illustrated, Fig. 3 illustrates a spacing of carton lugs
320, 330 to accommodate a carton C for packagirg 24 articles A in four rows, each row
containing six articles A. As is illustrared, the number of articles in each row
corresponds to the number of lanes in the lane arrangement, in this case, six. As -

previously mentioned, each carton C is depicted as having its top panel removed so that
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trailing carton lugs 320. As will be explained further below. in the preferred
embodiment this spacing is essentially a "base" spacing which 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 24-
article carton is configured to receive a 4 x 6 array. The width of carton C necessary to
accommnodate 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 where

S represents the spacing between metering lugs 432 10 accommodate articles A,

P represents the pitch and the spacing between trailing carton lugs 320 and the
spacing between grouping lugs 452,

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 = maximumnx S,

W=nxS

In the preferred embodiment the maximum numboer 27 rows to ne packaged 15 6,
thus. setting n at 6 gives a pitch P of 18 inches. The numbsz: of rows ¢ be packaged in

the carton C shown is 4, thus, for carton C, W =4x S =17 :~ches.
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In the configuration of Fig. 3 where less than the full pitch of the machine is to
be packaged, the metering conveyor 430 travels at a linear speezl 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 between the grouping lugs 452. The relationships
between the linear speeds of the conveyors can be described in mathematical terms
where

V1 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
Vi>V2
Vi>V3i.

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,

VI>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 ofa
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 selected carton configuration accommodates a 3 x 6 array for an
18-pack. Although each carton K is of a smaller size that the carton C illustrated in Fig.

3, the full, or maximum. pitch P must b2 accommodatad. Thus, the linear speed V2 of

t

the metering conveyor 430 is increased to the speed V3 of the grouping conveyor 450,

that 1s. V2 = \"3 = V4, In this configuration each trailing 320 and leading 330 lug serves
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grouping conveyor to create spacings on the grouping conveyor 450 that correspond 10
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. § 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 isa '
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, F ig. 4 or Fig. 5, 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 transport, metering and loading described

herein is about 20 degrees, and even mors specifically, about 18.7 degrees.

Modifications may be made in the Toregoing v ithout departing from the scopz

and spirit of the claimed invention. For example,
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CLAIMS

1. Apparatus for transporting and meterii; articles comprising a plurality of
selectively engageabls parallel article lanes disposed in \ entical relation above and in
angular relation to a direction of orientation of & pair of parallel conveyors including, a
first article infeed conveyor operating at a first linear speed; and a second metcring
conveyor operating at a second linear speed which may be varied having a plurality of
transverse metering lugs dispased at article intervals; whereby articles are urged from said
ficst article infeed conveyor by said second metering conveyor to positions adjacent said

metering conveyor in a predetermined spacing from one another.

2. The apparatus as claimed in claim 1, wherein the angle of said angular relationship

ts about 18.7 degrees.

3 The apparatus as claimed ip claim 1 or claim 2, wherein said second lincar speed

is substantially equal 1o said third lincar speed.

4. The apparatus as claimed in cleim 1 or claim 2, wherein said second linear speed

is less than said third linear speed.

5. Apparatus as ciaimed in any of claims i to 4 wherzin there further comprises
article loading apparatus having a third grouping conveyer operating at a third linear

2d having a plurality of transverse grouping lugs disposed at predetermined group
intervals whereby the asticles metered from said first articie 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 isaid tnrd

grouping conveyor in sa2id array to be packaged in a carton
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7. The apparatus as claimed in any of claims 1 1o 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.



