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Technical Field of the Invention . The invention relates to
bott om | oadi ng basket-style 5 carriers for articles such as beverage

bottl es.

Background of the Invention

Previ ous net h(‘ﬁchs%grzlscPappar atus for loading bottles into ch‘éussz?a?s-zgyl é
carriers fromthe bottomare disclosed in US pat ent nunber 2,276, 129

to Wessel man,

US patent number 10 2,603, 9M %o Currie et al., US patent

nunber 3,521,427 to Masch, US patent nunber 3,627,193 to Helns, US

pat.ent nunber
Hel ns,

3,698,151 to Arneson, US patent nunber 3,751,872 to

IKRFARATUSIFOR S OKDING BOTTGMLLCGADING BASKELSTYAECCARRIER

nunber 3, 805, 484 to Rossi, US patent nunmber 3,842,571 to 15 Focke et
al ., US patent nunber 3,848,519 to Ganz, US patent

10

15

20

25

30

The invention relates to bottom-loading basket-style -
carriers for articles such as beverage bottles.

u the

Previous methods and apparatus for loading bottles into
basket-style carriers from the bottom are disclosed in US
patent number 2,276,129 to Wesselman, US patent number
2,603,924 to Currie et al., US patent number 3,521,427 to
Masch, US patent number 3,627,193 to Helms, US patent number
3,698,151 to Arneson, US patent number 3,751,872 to Helms,
US patent number 3,747,294 to Calvert et al., US patent
number 3,805,484 to Rossi, US patent number 3,842,571 to
Focke et al., US patent number 3,848,519 to Ganz, US patent
number 3,924,385 to Walter, US patent number 3,940,907 to
Ganz, US patent number 4,915,218 to Crouch et al., US patent
number 4,919,261 to Lashyro et al., UsS patent number
5,234,103 to Schuster, and US patent number Re. 27,624.

Sunmary of the Invention

" The present invention provides a method and apparatus
for the continuous opening and loading of basket-style
bottom-loading carriers.

In accordance with a preferred embodiment of the
invention an apparatus for loading containers into basket-
style bottom-loading carriers has a first container infeed
conveyor; a divider disposed proximate the first container
infeed conveyor for segregating the containers into columns;
a container meterer for metering each of the columns of
containers into groupings of a predetermined number . of
containers; a second container conveyor having members
attached thereto for engaging a last container in each



nunber 3,924,385 to Walter, US patent nunber 3,940,907 to Ganz, US

pat ent nunber 4,915,218 taCrouch et al., US patent —nunber 4,919,261
to Lashyro et al., US pat ent nunber 5,234,103 to Schuster, and US
pat ent nunber Re. 27,624. 20 Summary of the Invention
The present invention provides a method and appar at us for the

conti nuous opeWPAPERY | oadi ng of basket-style bot t om | BGHP$P05267
carriers. In accordance with a preferred enbodi nent of the 25

i nvention an apparatus for |oading containersdmo basket- style
bottom | oading carriers has a first container infeed conveyor; a

di vi der di sposed proxinmate the first container I nfeed conveyor for

segregating the containers int R 0 | erer for. .
netering each of t ﬁ5°%%"f”ﬁﬁmqsp 6?% égkgggbntcaolnﬁ earig‘elgng% ee(;’irj é%'tﬁ'seyo saﬁavmg
predet er ni ned nunbeentainer grippersaferrzaintaindagntibepantainercgreupings;

havi ng .menbers a cabiiePeintdéd cdibpyNergNJ| dirrid drd Tec@eP! 2obCirenBveAgh

Y\IZ)_ 96/ 32322 carriers from the carrier infeed Ps%Téplisl%?:/;%az 6c7arrier timer-

5 transport assembly for receiving carriers from the carrier

feeder and initiating transport of the carriers in

synchronous parallel motion above the containers; a gripper

assembly for opening the carriers by grasping and pulling

outwardly with respect to a centerline of the carriers the

10 bottom panels of the carriers; a declination belt assembly

having a downwardly~-declining pair of opposing elongated

endless belt pairs in face contacting relationship forming

a pathway for receiving transversely extending bottom panels

of the carriers and transporting the carriers downwardly

15 over the groupings of containers; a seating aésembling

having a plurality of members having a groove for engaging

tops ©of handles of carriers, the members in rotatable

cooperative disposition with respect to the carriers which

have been placed over the groupings of containers such that

20 as said members rotate a bottommost member engages the

respective tops of the handles of the carriers; and a two-

part lug assembly for placing the bottom panels together in
locking relationship with respect to one another.

Other advantages and features of the present invention

25 will be apparent from the following description, the

accompanying drawings, and the appended claims.

Descripti he D

Fig. 1 is an isometric illustration of a carrier
suitable for loading by an apparatus for loading bottom-
30 loading basket-style carriers according to a preferred
embodiment of the invention.
Fig. 2 is a plan view of a blank for forming the
carrier of Fig. 1.
Fig. 3 is an illustration of the carrier of Fig. 1 in
35 collapsed condition.



grouplng of containers; container gripper conveyors having cont ai ner

;gl’l p-p&FS—f—G-F——H%-I—H-’E—&I—H-I—H-g—{—he COR-t—a-I—H-e-F—g-F-O-H-p-I—Hg-S-—— a carrier infeed——

supplier; a carrier feeder for renoving carriers fromthe carrier

i nfeed supplier; a carrier timer- 5 transport assenbly for receiving
carriers from I er feeder and initiating transpo ﬁaﬁj b@ﬁs
carriers in % 6éngéhronous paral l el notion above the cont all’I ss’ 7
gri pper assenbly for opening the carriers by grasping and pulling
outwardly with respect to a centerline of thHe tdrriers the 10 bottom
panels of the carriers; a declination belt assenbly having a°
downwar dl y-declining pair of opposing el ongated endl ess belt pairs in

face contacting rel ati o€§‘?| P 4f Ofgni ?g illus&fal%%hwad‘ffﬁr é&p@&\gel}g for the

transversely extendin tom ane he car riers ,and tr agsport I ng
the carriers domnmﬁ? jeys of Fig. Y {2 LheuFPALRPRd GANdEtigns of Fideedring
assenbl i ng havi ngfPig pl ahaliist yawf idduberaticwi of a gcmm:ier foxrjatheg

tops of handles of S@fi#ﬁ%oofhi?@%”efb%st\'ﬂ% '13hB0b8_conaitfORPBEFAYE 3.

dlsp05|t|on wi th respec | ers 2 een &ace
the groupi ngs® of cEAREigured farhusaitly an aytonatic cagrdes loading feature
bott oompst nenber eBgtREsShopiser of thheappatatastOQSFij t$we handl es of the

carriers; and a two- igrﬁt s 48, £ atiohl of! £Gidid £488 9?%%?&% R ¢hs

together in | ockin WTh resp 26t S %ne ano
Q her advant ages aﬁenf-éét'%ﬂ?e%f dtig-hdPoresent i nvent ion 25 will be
apparent fromthe folFdyi g isdassthenatic illustrationaofcapaippar@atus for

g][ a}[thgEr aanijo the i‘BR&i‘H& %ﬂi?dmoadxng basket-style carr@fefsfa@&c&irg 't a
preferred embodiment of the invention.

Fig. 6 is an isometric illustration of a hopper for the
apparatus of Fig. 5.

Fig. 7 is an elevational view of the hopper of Fig. 6

15 loaded with at least one carrier.

Fig. 8 is an isometric illustration of a carton feeder
of the apparatus of Fig. 5.

Fig. 9 is a plan illustration of a portion of a nip
belt assembly of the apparatus of Fig. 5 engaging a carrier.

20 Fig. 10 is an isometric illustration of a handhold-
aperture insert assembly of a timing-transport section for
use with the apparatus of Fig. 5.

Fig. 11 is an isometric illustration of a handhold-

aperture insert for the assembly of Fig. 10. '
25 Fig. 12 is an illustration of a modified handle portion
of the carrier of Fig. 1.

Fig. 13 is side view through a section of the handhold-
aperture insert assembly of Fig. 10 with the insert seated
in the handhold aperture of a carrier and with a stop-guide

30 rail
of the apparatus facilitating seating of the insert with the
carrier.
- Pig. 14 is a partial front end view of the features of
the handhold-aperture insert assembly illustrated in Pig.
35 13.



Fig. 1 is an isonetric illustration of a carrier suitable for |oading

by an apparatus for | oading-hottom 30 | oading basket-style carriers _
according to a preferred enbodi ment of the invention. Fig.
2 is a plan view of a blank for formng the carrier of Fig. 1

Fig. 3is anillustration of the carrier of Fig. 1 in 35 coII%Psed

condi ti on. WO 9632322 \\(06/ 32322 70S36/05267

PCT/ US96/ 05267 -3- Fig. 4
is an illustration of a container f or the~ 4 = carriers of Fig. 1 in the
col | apsed condition of Fig. 3. Fig. 4Ais an illustration of a
container for the carriers of Fig. 1 in the collapsed condition of

R, 3 Cont 1 91" 1ahOl 4Gl hE B “WRIBILS AplelorSULY bEbiLe
illustration of améilf-gedpDQrmme@blh’heOf the cmﬂms oPfFi Big4AS in
operation.

Fig. 17 is an end elevational illustration of the nip

5 belt assembly and panel-gripper assembly of the apparatus of
Fig. 5 engaging a carrier.

Fig. 18 is a plan layout of the panel-gripper assembly
of the apparatus of Fig. S.

Fig. 19 is a side elevational illustration of a panel-

10 gripper in engagement with a camming track of the of the
apparatus of Fig. 5.

Fig. 19A is an illustration of a modified version of
the gripper of Fig. 19.

Fig. 19B is a schematic illustration of a carrier with

15 indications of points of engagement of grippers and band
hooks. -

Figs. 20, 21 and 22 are illustrations of the
cooperation between the opening rollers and opening ramp
member of the panel-gripper assembly of the apparatus of

20 Fig. 5.

Fig. 23 is an isometric illustration of the bottle
transport conveyor of the apparatus of Fig. 5.

Fig. 24 is a rear elevational illustration of a bottle
gripper of the bottle-apparatus of Fig. 5.

25 Fig. 25 is a top plan illustration of a bottle-gripper
conveyor of the apparatus of Fig. 5.

Fig. 26 is a side elevational view of declination and
seating assemblies of the apparatus of Fig. 5.

Figs. 27 and 28 are end elevational views from the

30 declination belt section of the apparatus of Fig. 5.

Fig. 29 is an isometric illustration of an alternate
version of a declination block of the apparatus of Fig. 5.

Fig. 30 is an elevational illustration of a planetary
gear version of the carrier seating assembly of the

35 apparatus of Fig. 5.

Fig. 31 is an isometric illustration of a folder-gluer

assembly of the apparatus of Fig. 5.



Fig. 5is a schematic illustration of an apparatus for 10 | oadi ng

bottom| oading hasket-style carri-ers—aceora-hg—to—= - pr-ef-e++ed
“enbodi nent of the invention. Fig. 6 is an isonetric illustration

of a hopper for the apparatus of Fig. 5. Fig. 7 is an

el evational view of the hopper of Fig. 6 15 | oaded with at .
carrier. WO9B23%2 ¢ g s an isonetric illustration of a%artongeZder
of the apparatus of Fig. 5. Fig. 9 is a plan illustration of a
_portion of a nip belt assenbly of the~ apparatus of Fig. 5 engaging a

carrier. 20 Fig. 10 is an isonetric illustration of a handhol d-
aperture insert assenbly of a timng-transport section for use with

the apparatus of Fig. 1 i | ¢
a handhol d- aper Fids ?3.is.2 thI:;J ?,lg;‘a,gggwrrbacl;f/ tggnglﬁaghfinil b!éékaéf%h@

Fig. 12 is an il| fslderrgiusr asaemply Rf F2% S1portion ' of the
carrier of Fig. 1: Fig. 33 fi @ sidei élevalionawviewoos)ithe fodding klodkhe

'n'the handhol d At (e CRIORFcaFpRE Hedely oF FIg. LY, (0o 1eet Bpe

rrer an st Qp- guk 3% rail
of the appar&tus facil iRig.i 34 tea ﬁﬁ&eoﬂﬂﬁ%‘t%‘?{?@r VLG B tﬁlf olding blogk
Fig. 14 is a partigg éﬂé)%laaé-gnauroissmmasmm.om. t he

handhol d-aperture inserd, asggnbly, igsdstid&eiddhi Viewas thel folaing block
and sealing block of the folder-gluer assembly of FPig. 31.
Fig. 36 is a top plan view of the bottom-panel
10 alignment assembly.
Fig. 37 is an isometric illustration of a bottle
stabilizer assembly for the apparatus of Fig. 5.
Fig. 38 is an end view of the bottle stabilizer
assembly of Fig. 37 in engagement with a carrier package.
15 Fig. 39 is an isometric illustration of a second
alternate embodiment of a timing and transport segment of
the apparatus of Fig. 5.

D iled Descripti the Preferre od
The Carrier
20 The method and apparatus 10 described herein as the

preferred embodiment of the invention is particularly
suitable for loading carriers such as the bottom-loading
basket-style carrier 3 shown in Fig. 1. Although use of the
method and apparatus 10 of the subject invention is not
25 limited to the carrier 3 described below, the features of
the invention are very clearly described by reference to the
invention’s handling and loading of the carrier 3
illustrated. A blank 906 for forming the carrier 3 is shown
in Fig. 2. Fig. 3 is a plan view of the collapsed carrier
30 3 of Fig. 1.

The carrier 3 is of the nature described in US patent
application serial number 08/326,987. That application is
alsc owned by the owner of the present invention
application. The carrier 3 and blank 906 for forming the

35 carrier 3 are described below to facilitate understanding of
the invention. First, reference is made to Figs. 1 and 2
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-4- Figs. 15-and- 16 are schemntic_representations of the
panel - gri pper assenbly of the apparatus of Fig. 5 in oper ati on.
Fig. 17 is an end elevational illustration of the nip 5 belt assenbly

and-panel-gripgﬁggdaiégnbly of the apparatus of Fig. 5 eggggggﬂggﬂbl )
y

carrier. g. 18 is a plan |ayout of the panel-gri

of the apparatus of Fig. 5. Fig. 19 is a side elevationa

il lustration of a panel- 10 gripper in emg&enent with a canming track
of the of the apparatus of Fig. 5. Fig. 19A is an
illustration of a nodified version of the gripper of Fig. 19.

Fig. 19B is a sche [ e ol tio f i ar W i ndi | f
poi nts of engagene%%%&%’#%%&g an'gh%ar?grgﬂi' %ho%{is"&&%ted ﬂéj glg_,lt,%,ggf%
21 and 22 are il udesignethdpaocemmodate ¥R s i hatitiesn « Theopsamples
rol l ers and openi ngf Icafiriers 3 distiised hebeipaiacrdbelnse of theblivenrtide

apparatus of 20 L Hg cieriers 3 that hbfomfisadte Tud FOWR! bECthbbyShEELILN

of the bottle
3 and two rows of four bottles, that is, a six-pack version

and an eight-pack version. However, the invention may also
be practiced to accommodate rows of other multiples of
bottles. Both sides of the carrier are the same. Thus, the
features described with respect to the side shown in Fig. 1
10 are equally applicable to the unseen side. The side wall
920, 930 has a cut—-out portion that generally defines a
lower side wall band 921, 931 and an upper side wall band
923, 933. Foldably connecting the lower 3821, 931 and upper
923, 933 bands to respéctive end walls 940, 942, 950, 952
15 are respective corner tabs 922, 932, 924, 934. The corner
tabs 922, 932, 924, 934 respectively form bevelled corners
at the intersections of the side walls 920, 930 and end
walls 940, 942, 950, 952. The cut-way area also defines a
center portion 928, 938 left intact in the side wall 920,
20 930. A center cell is formed on each side of the carrier by
cell bands 925, 935, corner tabs 926, 936 foldably connected
to the cell bands and a central cell portion 927, 937
integrally formed with the side wall 920, 930. Riser panels
960, 962, 970, 972 extend between the bottom of the carrier
25 3 and the handle structure formed by panels 980, 982, 990,
992. A handhold flap 984 is also visible from the view
shown. Cut lines between center cell portions of side walls
920, 930 and respective handle structure panels 980, 982,
990, 992 terminate in respective curved cut lines 98¢, 988,
30 996, 998. cCut lines between the upper bands 823, 933 of
”respective side walls 920, 930 and corresponding center cell
portions terminate in respective curved cut lines 987, 989,
997, 999. 1In collapsed condition (as shown in Fig. 3) the
carrier 3 has nick members 929, 939 strategically located
35 upon cut lines between the side wall and center cell at the
bevelled corner tabs. This feature is not evident in the
fully erected carrier but can be seen in the blank 906 of



transport conveyor of the apparatus of Fig. 5. Fig. 24 is a rear
el evati-onat—ittustrationof a-bottdle_ __ gripoer of the bottle-apparatus

of Fig. 5. 25 Fig. 25 is atop plan illustration of a

bottl e-gri pper conveyor of the apparatus of Fig. 5. Fi g.
26 is a side elevational view of declination and seating assenblies
of the apparatW9%P2R2y. 5. Figs. 27 and 28 are en ST al
views fromthe 30 declination belt section of the apparatus of Fig. 5.
Fig. 29 is an isonmetric illustration of an att’®ermate version of a
declination block of the apparatus of Fig. 5. Fig. 30 is an

el evational illustration of a planetary gear version of the carri er

seating assenbly O%‘ %he 3§nd cf)}%ﬁiﬂ}#%a@&igfgs éhmm)lln qu he 3F' 9o

i sometric illustratioh of a f apparapus of
Fig. 5. V@g(;;gzgggentially symmetric about a perforated fold line

PCT/ US96/ 05267 dividing the handle panels 980,-982, 990, 992, arld Gal¥es|S
a top 'pI an view of o% hghgocg{.-rngelb l:? Cgrc% éﬁke another. One of the two bottom
5 wall panels 910, 912 is widthwise greater than the other and
for convenience is designated the greater bottom wall 912.

The other bottom wall panel is conveniently designated the

~ lesser bottom wall panel 910. Each side wall 920, 930 has

a cut-out, or cut-away, area which helps define a lower side

10 wall band 921, 931 with adjacent corner tabs 922, 932 and a
top band 923, 933 with adjacent corner tabs 924, 934.
Elements for forming a center cell are central cell bands

925, 935, central cell corner tabs 926, 936 and center cell
central portions 927, 937 which are integral with the

15 respective side walls 920, 930. Solid nick members 929, 939
connect top side wall bands 923, 933 and respective center

cell corner tabs 926, 936. End walls 940, 942, 950, 952 lie
adjacent respective side walls 920, 930 connected thereto by
respective side wall corner tabs 922, 932, 924, 934. Riser

20 panels are connected to respective end walls 940, 942, 950,
952 along perforated fold lines. Support tabs 961, 963,

971, 973 for attachment to the bottom wall panels 910, 912

are foldably connected to the lower edges of respective

riser panels 960, 962, 970, 972. A suitable carrier for

25 loading by the invention may also have the support tabs
connected to the lower edges of respective end walls 940,

942, 950, 952 along fold lines without departing from the

scope ﬁereof . The center cell bands 925, 935 are connected

along perforated fold 1lines to the lower portions of

30 respective handle panels 980, 982, 990, 992. Handhold
apertures 981, 983, 991, 993 are formed in the respective
handle panels 980, 982, 990, 992. Cut lines separating
center cell bands 925, 935 and accompanying center cell

terminatmorner tabs 926, 936 from respective handle panels

35 in curved cut ines 986, 988, 996, 998. Cut lines
separatingthe top bands 923, 933 and accompanying corner

tabs 924, 934 from respective center cell bands 925, 935 and



fol der-gluer assenbly of Fig. 31. Fig. 33 is a side elevational
view of the folding block————0f the .fol der-gluer assenhly of Fig. 31. 5

Fig. o84 is a side elevational view of the fol ding bl ock of the _

f ol de#- gl uer assenbly of Fig. 31. Fig. 35 is a side elevational
view of the folding block and sealing block of the fol der-gl uer
assenbly of FW@ 9683322 ' Fig. 36 is a top plan view oFCI/HE6N5267
bott om panel 10 al i gnnent assenbl y. Fig. 37 is an isonetric
illustration of a bottle stabilizer as8embly for the apparatus of
Fig. 5. Fig. 38 is an end view of the bottle stabilizer
assenbly of Fig. 37 in engagenent with a carrier package. 15 Fig.

39 is an isonetric_illustr.ati f.a o) r.na e | t Qf a
timng and tr_ansp%?‘f‘m&peag% o g:?n%er °§?§ega pealF giat?? t(%‘?"ilti 8365@919%1’;@{5.&
Det ai | ed Descri pt¢uxrvest qute linescpdd 28Ho?9ent999 in thgerespective(side

The nethod and appgrms 920}09965C HaraRNAr £1dpD84)€994 are ROAhREERA along

Coror such 50 FARRGHRCH, bRk ' Hmrtod bl ks Wil hn
Fig. 1. Al tSough wikhisi the respectivehbandheld Arerhures| 983 99t theyeof.
invention is not @prveq It L ek dd\c 987, 484, Dalesebkheshhelody, 556 help
Srs Of e A R R TS RS R b SRR ©
illustrated. A bl hine®0h fthe fcarmiey 8he carrier 3 is shown in Fig. -
2. Fig. 3is a plan vigw ghel/iBusty! senedonds! | &he30methdd Ofand Japparatus
The carri er1°3 I? é);sérhi endat grege gscarrlebegallrgic% £ra]:[yentsuitable for loading
carriers having the general characteristics of the type
described above. The elements of the carrier 3 enable it to
be formed in collapsed condition, shipped, loaded into the
apparatus described herein, and then erected and loaded with
15 bottles. Although several types of bottles are suitable for
handling and loading by the invention, the invention is
particularly useful for loading so-called contoured PET
bottles into the carrier 3 illustrated.
The carrier 3 is received by the apparatus of the
20 invention in collapsed condition, as illustrated in Fig. 3,
with the bottom wall panels 910, 912 pivoted upwardly into
face contacting relationship with the side walls of the
carrier 3. In this condition, the carrier 3 is easily
loaded into and subseguently erected and loaded by the
25 apparatus of the invention. However, the support tabs 961,
963, 971, 973 are exposed and may be damaged when the
carrier is transported in this condition. The invention
includes a suitable means of preparing carriers 3 for
loading into the apparatus. As a means for preventing
30 damage to the support tabs 961, 963, 971, 973 of the carrier
3 during shipment to the loading site and as a means to
facilitate loading of the carriers 3 into the apparatus (as
described below), the carriers 3 are packaged in a container
5, such as the box shown in Fig. 4, essentially upside-down.
k11 In this condition the handle portion is positioned downward
and the lower edge is upwardly oriented. The end walls 2
and side walls 4 of the container 5 for the carriers 3



application serial nunber 08/326,987. That application is al so owned

by ttre—owrer—of—the—present i nvept+-oA————appHeatton. The carrier3-and

bl ank 906 for formng the 35 carrier 3 are described belowto facilitate
under st andi ng of the invention. First, reference is nade to Figs. 1
and 2 32322

PCT/ US96/ 05267“’0%%?{2 -6- _ PCT/US96/08267
simul taneously. The carrier 3 illustrated is generally designed to
accommodate two rows of bottles. The exanpl €59 ‘of carriers 3 discussed
herei n descri be use of the invention with carriers 3 that accommodate
two rows of three bottles 5 and two rows of four bottles, that is, a

si x-pack versi o extend kb wax kaveﬁr%&ri.diﬂavwsboréh@abemla%a,
may al so gractlce acco dat € 1 ows_ of gt er _nultiples of

bott!| &s. Both S|de 735 PR EQFrFEFrSP¥ Pratechethe,tabs; pal, 963,374, 823

described with resgeoh damage sduksirghoshipping gtol tie loadingquditiey The
O oL nak gy SEFEAInp 6 ey Salfotith prosinf 0 Yhd horkep ot
upper side | baﬁBe apparatus and upended to place the carriers 3 into the
hopper 30 chute bottom-down, ready for manipulation by the

apparatus. Referring now to Pig. 4A, in an alternate

version of a container 205 for the collapsed carriers 3, the

end walls 202 and side walls 204 again extend above the

10 protruding tabs of the carrier but in addition, each end

wall 202 has a slot 208 extending between the upwardly

protruding tabs. The slotted container 205 is utilized in

conjunction with the automatic loading feature of the hopper

described below. Referring now also to Fig. 4B, the

15 container 205 of Fig. 4A has an aperture 203 in each end

wall, each aperture in alignment with the other. The

aperture 203 is used as a means for inspecting a container

of carriers to assure that the carriers have been properly

constructed to the extent that openings in properly

20 constructed carriers will provide an unobstructed line of

travel or sight between apertures 203 aligned over the

openings in the carriers. For example, by referring to

Figé. 2 and 3 it is noted that there is a portion of the

carrier between sets of opposing bands 921 & 923, 931 & 933

25 that is open when the carrier is properly constructed. The

carrier and blank may also be designed so that other

portions may be made to remain unobstructed when the

collapsed carrier is properly formed. Thus, when the

apertures 203 are aligned with these unobstructed openings

30 either a probe or sensor may be utilized to verify that the

pathway is unobstructed and thus the collapsed carriers are

properly formed and the container of carriers is suitable

for use.
overview of a us
35 Referring first to the schematic illustration in Fig.

5 of the overview of the apparatus 10 according to a
preferred embodiment of the invention, the apparatus 10 is



923, 933. Fol dably connecting the |ower 921, 931 and upper 923, 933
bands to respective end walls 940, 942__950, 952 15 are respective

corner tabs 922, 932, 924, 934. The corner tabs 922, 932, 924, 934
respectively form bevell ed corners at the intersections of t he side
wal | s 920, 930 and end wal | s 940, 942, 950, 952. The ¢ i
al so defines Y0922y ¢ portion 928, 938 left intact int vval I
920, 20 930. A center cell is formed on each side of the carrier by
cell bands 925, 935, corner tabs 926, 936 foR®ably connected to the
cell bands and a central cell portion 927, 937 integrally fornmed with
the-side wall 920, 930. Riser panels 960, 962, 970, 972 extend

between the bottom of §.8n3tg3r{xb§é2g§ zlﬁﬁ??ﬂg?t n{pnd SH S 1 &g_l{%ﬁ

by panel s 980, 987" ong 2 |s al so,vi
fromthe view thesiddmectéan Ofn@ovEBRRE-RI bRtELes 1| apd, cRTFieTs 3 d&
wal l's . 920, &?,Qmarﬁﬁeanequg\m harkl ea sgénetalr eom\ﬂlem,%ihttﬂ&% nove

990, 992 term nat da £US . | S , ﬁag

Cut |ines between 3’?‘ ﬁgaggéég bg 1“ {-,98 r&?s?eas %g{ ive SI all]%?
920, 930 andSCorrésp@nulngtbentkﬁ the pottles ?RNQlﬂ%ﬂ?gt heiFAefined path,

respective curved dagrilerdes it colidPpsed condition9%ith boteohl &ﬂﬂ.&d panels

535 st rat egi cal |y Jeddaegtaezaly, Taat. paffHEd ind Bfded F IO Tiphea
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10 individual carriers 3 from the hopper 30 to a timing section
60. A timing-transport section meters out carriers at set
intervals and a predetermined rate of speed. In one
embodiment, the timing-transport section consists of two
consecutive assemblies. The first segment of the two is a

15 timing section 60 in which each carrier 3 is removed from
suction cups 54 of the feeder 50 and conveyed at a
predetermined stagger to the downstream components of the
apparatus 10. In what may generally be referred to as the
transport segment of the timing-transport section a path is

20 defined between a pair of vertically oriented belts. More
specifically, this segment is referred to as a nip belt
assembly 70. 'rhe' vertical nip belts 72 are a pair of
opposing endless belts that pinch, or "nip," the handle area

of each carrier (the carrier’s topmost portion) and move the

25 carriers in a defined linear path down the apparatus 10. 1In
an alternate embodiment of the timing-transport section the
timing and transport functions are less distinct. 1In the
second embodiment the carriers 3 are engaged through the
hand-hole openings in their handles and transported thereby.

3o Timing and transport are achieved by reciprocal movement of
a hand-hole insert mounted upon cam-engaging rods. The rods

in turn are in slidable engagement with an endless chain.

When the carriers 3 are in the hopper 30, they are in
collapsed condition with the bottom wall panels 910, 912

35 pivoted up and lying flat against the sides of the carrier
3. Upon removal from the hopper 30, the bottom wall panels

910, 912 of the carrier 3 fall away from their position flat
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transporting bottles after they have been metered by the

starwheel 105. Bottle grippers 113 (moving in conveying

fashion such as upon an endless chain) immediately follow

the star wheels 114 and maintain the spacing and alignment

15 of each bottle grouping. As the bottles 3 move further

along the length of the apparatus 10 the bottle grippers 113

assure the spacing between bottles 1 and groups of bottles.

At the same time, the carriers 3 move to a position whereby

each bottom wall panel 910, 912 is received by a pair of

20 downwardly-sloping declination belts 92, 94 & 93, 95. An

overhead conveyor mechanism such as an endless overhead

chain assembly 100 is aligned over the centrally located

handles of the carriers 3 in parallel alignment with the

declination belt assembly 90. Block members 102 mounted

25 upon the overhead chain engage the tops of the handle

portions of the carriers 3. The declination belt assembly

80 and overhead chain assembly 100 move the carriers 3

forward and downward over the dual-row groups of bottles.

The lowering work of the declination belt assembly %0 and

30 overhead chain assembly 100 is completed by the pusher wheel

assembly 120. The pusher wheel assembly 120 has block

members 122 mounted upon it to push downwardly upon the tops

of the handles of the carriers 3, thereby fully lowering the

carriers onto respective groups of bottles. As the carriers

35 3 move from the pusher wheel assembly 120 a package conveyor

130 such as side lugs 134 mounted upon respective opposing

endless chains 132 engage the trailing end panel of the
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5 wall panels 910, 912 into position for attachment of the

support tabs 961, 963, 971, 973 to the bottom wall panels
910, 912 and for closure of the bottom of the carrier 3.
The bottle panels 910, 912 are drawn together for proper
alignment and held in that position while closure of the
10 bottom of the carrier 3 is completed by a rotating punch
lock mechanism. The loaded, fully closed carrier is then
ejected from the apparatus 10.
Bottle Infeed Conveyor
_ Referring to Fig. 5, bottles 1 are brought into the
15 apparatus 10 by an infeed conveyor assembly 20. Infeed
conveyors typically used in the beverage packaging industry
are suitable. In the preferred embodiment illustrated the
conveyor assembly 20 has partitions 22 that segregate
incoming bottles into two rows. Conveyor means such as an
20 endless belt or chain move bottles through the apparatus 10
for loading into carriers 3. Different endless chains or
belts and a combination of different endless chains or belts
is used to The carriers 3 and bottles 1 are moved part of
_ the way through the apparatus 10 simultaneously in separate
25 paths, with the carriers 3 proceeding in a path disposed
above the path of bottles 1. Then, as will be described
further below, the two paths become one when the carriers 3
are nmoved downwardly over groups of bottles 1.
Hopper Assembly
30 Referring now to Figs. 5, 6, and 7, suitable means for
making cartons available for loading is provided by a hopper
assembly 30. The hopper assembly 30 of the preferred
embodiment is essehtially a conveyor-driven chute. In Figs.
6 and 7 the hopper assembly 30 is shown from its "loader"
35 end, that is, the end into which cartons are placed for
conveyance to the next assembly of the apparatus 10. In the
hopper assembly a pair of opposing side walls 31, 32 form



5 wi thin the respective handhol d apertures 981, 991 thereof.
Cur ' : —088, 989~—096—09/4-988~-999 hel p
stress away fromstrategic term nation points of cut lines in the
carrier 3. As previously mentioned, the nmethod and apparatus 10
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then erected and | oaded with 15 bottles. Although several types of
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the side walls 31, 32 and belts 37, 38 of the hopper 30.
15 The hopper 30 is adjustable to accommodate varying sizes of
carriers 3, for example, six-pack or eight-pack. The hopper
30 is adjusted by changing the location of the trucks 33,
34, 43, 44 along the support rod 36. The direction arrows
- denoted 45, 47 illustrate the directions in which the trucks
20 may be moved, inwardly or outwardly, depending upon the size
of the carrier 3 to be accommodated. For example, a six-
bottle version would be a shorter carrier 3 than an eight-
bottle version. The trucks and associated side walls and
belts would be placed in closer proximity for the six-bottle
25 carrier than for an eight-bottle carrier. Although it would
be possible to move both sides of the walls and roller rods
it is simpler to maintain one wall-and-belt set stationary
while moving the other set, for instance, the set with which
the direction arrows 45, 47 are associated. As can be seen
30 in Fig. 7 the belts are positioned to engage each carrier 3
adjacent the protruding tabs 961, 963, 971, 973. Once the
carriers 3 are loaded into the hopper 30 the conveyor belts
37, 38 move the upright collapsed carriers along the hopper

side walls 31, 32 to the "exit” end of the hopper 30.

35 Operatjon of Hopper

Carriers 3 are loaded into the "loading" end of the
hopper with the bottoms of the carriers 3 oriented




and side walls 4 of the container 5 for the carriers 3 ' WO
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-9- ext end above the exposed, protrudi ng support tabs 961, 963,
971, 973 and thereby protect the tabs 961, 963, 971, 973 ~ from damage
during shipping to the |oading site. The container 5 pay _be placed
In proximty. t %@”ﬁﬁpper 30 of 5 t he apparatus and .upenagﬁ'"%?'“g? ce
the carriers 3 into the hopper 30 chute bottom down, ready for
mani pul ati on by the apparatus. Referti®¥y nowto Fig. 4A in an
alternate version of a container 205 for the collapsed carriers 3,

t he end walls 202 and side walls 204 agai n extend above the 10

protrudi ng tabs of rjer ' [ C I S
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5 dump the carriers 3 "bottom-first" into the hopper 30.

Packing the collapsed carriers 3 for shipment in this up-

side down manner also enables the container 5 to help

protect the tabs 961, 963, 971, 973 from damage during

transport. When packaged up-side down in this manner the

10 carriers 3 are able to be conveniently shipped without
damage to the support tabs and then easily loaded into the
hopper 30.

In order to provide the greatest hopper length but
still conserve the amount of floor space consumed by the
15 apparatus the hopper chute is angularly aligned with respect
to the main portion of the elongated apparatus 10.
Carrjer Feeder
Referring momentarily to Fig. 5, as previously noted,
the layout of the apparatus is generally linear with bottles
20 1 and carriers 3 being moved along separate linear paths,
one over the other, part of the way through the apparatus
10, and then packages formed of the loaded carriers moving
along a single path the rest of the way through the
apparatus 10. Referring now to Figs. 5 and 8, the carrier
25 feeder 50 removes carriers 3 from the hopper 30 and passes
them on to elements in a linear carrier path disposed over
the bottle path. The carrier feeder 50 is a rotary type
assembly having three spaced-apart suction-cup support
stations 52. Each cup support station 52 supports suction
30 cups 54 for adherence to and removal of a collapsed carrier
3 from the exit end of the hopper 30. The stations 52
rotate as indicated by the rotational direction arrow 57
about an axis 59. For example, the stations 52 may be made
to rotate about the axis 57 slidably by means of a support
35 tie rod 53. In a suitable arrangement, each tie rod 53 has
one end affixed to a member at the axis 59 and the other end
attached to the respective support station 52. Station 52



aperture 203 is used as a neans for inspecting a container ~ of
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to the extent that openings in properly 20 constructed carriers wll
provi de an unobstructed |ine of travel or sight between apertures 203
al i gned over t openings in the carriers. For exanpl .
referring to %ssnﬁzas 2 and 3 it is noted that there is a 3O ¢ he
carrier between sets of opposing bands 921 & 923 931 & 933 25 that is
open when the carrier is properly constructadl® The carrier and bl ank
may al so be designed so that other portions may be nade to remain
unobstruct ed mhen t he col | apsed carrier is properly forned. Thus,
when the SEbt Eforf byl %u&asiiph f%@aﬁwmrp%empﬁabﬂaﬁe
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PCT/ US96/ 05267 reference. The preferred embodiment contains three cup

support stations 52, however, as few as one and more than
three may be used. Three stations effectively move the
10 carriers 3 in a horizontal path to the timing section 60 or
260 of the apparatus 10. The actual suction cups 54 are not
shown in Fig. 8 in order to more clearly illustrate other
features. However, nozzles 55 upon which cups 54 are
positioned are shown. The suction cups 54 are spaced apart
15 so as to engage the carrier 3 at strategic peripheral points
for handling. Suction, or a vacuum, for operation of the
suction cups 52 is provided by typical pneumatic components.
The guide 56 relates to a timing feature used to remove
- carriers 3 from the suction cup support stations 52, and
20 will be explained in greater detail below.
Timing-Transport Section
Alternate versions of the timing-transport section are
described. The first version is described referring to Fig.
5. As previously mentioned, the timing-transport section
25 moves carriers 3 from the feeder 50 to downstream components
of the apparatus 10. The timing-transport section staggers
the carriers 3 a predetermined distance apart and begins
their travel at a predetermined rate of speed. This timed
spacing of carriers 3 causes the carriers 3 to begin
30 synchronized aligned movement with respective groups of
bottles 1 as the carriers 3 and bottles 1 move downstream.

~Timing-Tra o on: Firs odi
The first version of the timing-transport section
E achieves timing and transport in two distinct segments,
l 35 namely, a timing assembly 60 and a transport section for
convenience herein referred to as a nip-belt assembly 70.
The timing assembly 60 has conveyor-driven carrier support



- 10 - constructed upon an elongated frame. In the illustration
tthe direction of novenent ef—bettles 1 and carriers 3 is ... fromleft to
right. As a general overview, bottles nove t hrough t he apparatus 10
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al ong their defj t h, carriers (in collapsed conditj 1 th

bott om wal | paﬁgﬂggmﬁg fol ded upwardly flat against the sidkggQ#%qqﬁ§7
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carriers 3 fromthe hopper 30 to a timng section 60. A
timng-transport section nmeters out carriers at set Intervals and a

predeterm ned rate odi t .
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carriers in a defi éﬂga#éﬂtiﬁﬁf 1pgkhet Wife bfcwRPER [eiidagebOthé trailing?édge of

ransport 1 et i orEhe paide’ pet¥iod “OFD 4, 8RGh68H, dhibrier 3y nodfl (Hhe
carriers 3 are engpyefexrgd eybodiment illustrated an upper engagement lug 62
engages the carrier 3 at the intersection of the handle
portion and the wall panels. The corner formed at the
intersection provides a stable point of engagement. The

15 lower timing chain 63 has a set of lower engagement lugs 64,
65, 66 that work in tandem with each upper engagement lug 62

of the upper chain 61 to hold the carrier 3 steady and guide

it into the nip belt assembly 70. Although several
combinations of lower engagement lugs in the set would be

20 effective, in the preferred embodiment illustrated there are
three lower engagement lugs 64, 65, 66 in each set. All

three lugs 64, 65, 66 support the carrier from the bottom.

The trailing lower engagement lug 66 is especially effective

in helping push the collapsed carrier 3 forward. The nip

25 belt assembly 70 receives collapsed carriers 3 from the
feeder 50 and timing assembly 60. The nip belt assembly 70

moves carriers 3 along at the predetermined spacing
initiated by the timing section 60 as the bottom panels 910,

912 of the carrier 3 are gripped and moved outwardly to open

30 the bottom of the carrier 3 for loading. Referring now to
Figs. 5 and 9, the nip belt assembly 70 has a pair of
endless belts 72 mounted upon respective elongated rods of
rollers 74. The belts 72 press together in an elongated
vertical plane whose direction of movement 71 with respect

35 to an engaged carrier 3 is downstream of the apparatus. The
f‘.opmost portion of the handles of the carriers 3 are
sandviched between the belts 72 and translated along the



hand- hol e openings in their handl es and transported thereby. 30 Ti m ng

and ++ansport are—achi eved—by—reci procat—apverant—of - a

i nsert nounted upon camengagi ng rods. The rods in turn are in

sl i dabl e engagenent with an endl ess chain. When the carriers 3 are in
t he hopper 30, are I n col | apsed condition with the b I
panel s 910, 912h§ plvoted up and lying flat against the si%éﬁﬁé#%¥ﬁﬁa
carrier 3. Upon renoval fromthe hopper 30, the bottomwall panels
910, 912 of the carrier 3 fall away fromthei #7position flat VO
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- 11 - against the sides of the carrier 3. As a carrier 3 noves

t hrough t he tining t I e 910 aﬁmf

engaged and pul | ed ?iw%gﬁ P&L m@arbﬁqg% ?f An oadl ng %ﬂe e
carriers 3 are belﬁérBGFFeGhSpeﬁPaPBﬁﬁ ?%e°f5ha"d¥%§r?%ﬁcﬁﬁﬁﬂFﬁﬁ Hdto the
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for |loading. 5 the lower belt guide 78 directs the downwardly-extending
support tabs 961, 971, 963, 973 of carriers 3 into the guide
78. Referring now also to Fig. 17, as the top portion of
the handles of carriers 3 are pinched and translated along
by the belts 72, the support tabs 561, 971, 963, 973 travel

10 along through the lower belt assembly guide 78.

-Timing- Sec : te e O

The alternate embodiment employs several features
distinct from the immediately preceding described embodiment
of a timing-transport assembly tc achieve interval spacing
15 and initiate timed transport of the carriers. As in the
previously-described embodiment, the alternate embodiment
engages the carriers 3 in the collapsed condition shown in
Fig. 3. Referring now to Fig. 10, the alternate embodiment
utilizes an assembly of chain-mounted insert members 260 to
20 both define separation between carriers 3 and to transport
the carriers in synchronous timing with the down-~stream
elements of the apparatus. Referring now to Fig. 11 and
Pig. 12, therein are respectively illustrated a handhold-
aperture insert 264 and one side (the other side being
25 identical) of handhold aperture 983 of the handle portion of
a carrier 3. The handhold aperture 983 is U-shaped with a
U-shaped flap 984 foldably extending from its upper portion.
The insert 264 has a tapered U-shaped projection that
corresponds to the shape of the handhold aperture 983 and
30 flap 984. In the upper corners of the apertures 983 the
spacing between the handhold flap 984 and the sides of the
aperture 983 may be slightly elongated to provide a more
stable point of engagement. The corresponding portion in
the upper corners of the U-shaped projection of the insert
35 262 have matching dimensions. The front portion 266 of the
inner bottom surface of the insert 262 is bevelled to more
easily accommodate the handhold flap 984. Referring now




For exanpl e, groups of three or four bottles in each row. 10 An endl ess
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after they have been netered by the starwheel 105. Bottle grippers
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I mmedi ately follow the star wheels 114 and maintain the i nd
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mount ed upon respextéap Sppdovey (showncin Fig- cHéﬁ)nsOTlSEh%ngaQe 279c which
trailing end paneljfferdé®s in known manner with a camming bar or rail to
achieve motion at predetermined points along the rail. v-

shaped rollers 269 cooperate with a roller-engagement member

15 having a corresponding V-shaped edge enable the rods 270 to

be reciprocally translatable as denoted by the direction

arrows 275 shown in Fig. 13. Referring now also momentarily

to Fig. 8, the insert 262 first engages a carrier 3 that has

been engaged by the carrier feeder 50 and rotated so that

20 its station 52 faces the insert 262 that translates

outwardly first. The stop-guide 56 mounted upon each

station 52 of the feeder provides support for the handle

portion of the carriers 3 when the insert 262 attempts to

seat itself. The insert 262 and the stop-guide 56 of the

25 feeder cooperate to promote full seating of the insert

within the handhold aperture of the carrier to provide a

steadying counter force as the chain-mounted inserts 262

transport carriers 3 down strean. Fig. 13 is an

illustration of the insert 262 engaging the handle of a

30 carrier 3 as the insert 262 is guided and the carrier 3 is

urged toward the insert 262 by the stop-guide rail 278. The

cooperation and interaction between the insert 262, carrier

3 and stop-guide 56 of the feeder would appear the same.

Referring now again to Fig. 10, once the carrier 3 has been

35 engaged by the insert 262 at the feeder 50, the insert 262

translates downstream into the channel of the stop-guide

rail. For further clarity in understanding the features
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- 12 - carriers 3/ packagesZanRd-push—them furt her aterg—the—
apparatus 10. As the carriers 3 are noved al ong by the package
conveyor 130, a bottom panel | ooking section 140 folds carrier
support tabs 961, 971, 973 and bottom 5 wal | panels 9 .
position for %gggﬁgﬁt of the support tabs 961, 963, 9%%"“3 to the
bottom wal | panel s 910, 912 and for closure of the bottom of the
carrier 3. The bottle panels 910, 912~at& drawn together for proper
alignment and held in that position while closure of the 10 bot t om of
the carrier 3 is conpleted by a rotating punch | ock mechani sm The

| oaded, fully cl Osaﬁseaééé@rréfeéé}faa may beehsa&eéofmméf@vmaat waewof
Bottl e | nfeed Conveyo

ferrin tles 1
brought into the 18 ¥9' %\bﬁ%‘é’&%"?ﬁsb’sp% EEHJ%BE%DP E?ﬁﬁbl%ﬁ‘b@t the
| nf eed . conve;nonttqpltwelmsaeﬂ 262.t he beverage packagl ng i ndust ry
are suitable. In the " 3 ‘ TN - AYAN¥OT
' ] I nto

egr g n
two rows. Con¥eyor rrean%eg%‘hi% AW 0te Fe‘r‘ﬁill edd, be&! & gﬁﬁ?’l\d nﬁ}.é;ernate
bottles through thembpafkeitisofOtiming transport elements, an intermediate

stop-guide 280 is located between the support stations 52

and the channel guide-stop 278. In the preferred embodiment

illustrated the intermediate stop guide 280 consists of two

10 spaced apart bars that form a channel which facilitates

nesting between the support stations 52 and the intermediate

guide and between the support stations 52 and the channel

guide, as illustrated. The intermediate stop~guide 280

combines the functions of the station stop-gquide 56 and the

15 channel guide-stop 278 in providing a resistance surface for

the handle area of the carrier as the handhole of the

carrier is engaged by the handhole-aperture insert 262 as

previously described above. Also shown in Fig. 39 is a

feature of the invention which is applicable to all of the

20 embodiments of the invention. That is, a tab guide 282

which receives and guides the support tabs 961, 963, 971,

] 973 as the carriers are transported downstream. On either

side of the tab guide 282 the apparatus may also have panel

fold-down guides such as curved bars which are typically

25 used in the cartoning field to engage and fold a panel or

flap to a desired position. In this present invention such

guides fold the bottom panels 910, 912 of the carrier

downward from their essentially upright positions as shown

in Fig. 3 to a substantially horizontal position where they

30 may be engaged by the grippers of the panel gripper assembly
80 as described in greater detail below.

ottom-Pane i s '

Referring to Fig. 5, in a panel-gripper assembly 80,
panel-grippers open the collapsed carrier 3 in preparation

35 for loading. As the carriers 3 move through either of the
alternate versions of a timing-transport section (which are
described above) carrier-panel grippers 82 moving on



for loading into carriers 3. Different endl ess chains or belts and a

conbi nation of different endless chains_or belts I.s_used to The
carriers 3 and bottles 1 are noved part of t he way through the
apparatus 10 sinultaneously in separate 25 paths, with the carriers 3
proceeding in a path disposed above the path of bottles_1. Then, as
will be descriWOP6B2322 ¢, rther bel ow, the two paths becone oREFHA%NSIH e
carriers 3 are noved downwardly over groups of bottles 1

Hopper Assenbly 30 Referring now to-rR@s 5, 6, and 7, suitable
means for maki ng cartons available for loading is provided by a
hopper assenbl y 30. The hopper assenbly 30 of the preferred

The hopper assenbigPaRaes &6 o8 7 PRkarial” Pakllc rinshln et tintpo (eédsch
end i nto which cargxasp dthe hatten penels 910¢oRi2yand cPubl t hhemcsratward fid y
of the .apparatus l&ped theBarrier IOPRREhSHE YL gRipper ®2 iXPROE AR StHI
walls 31, 32 form e\Ng %gbgzgg%tom anel 0, 912. Referring now
PCT/ US96/ 05267 ~ 9¥asps a respec panel 930, 9
' S also to Figs. 9 and 13, a carrier 3 is shown in a condition
to be grasped by grippers 82. Referring now again
particularly to Fig. 5, the grippers 82 are mounted upon two
sets of conveyors (endless chains) 84, 86. Each set of
chains 84, 86 is a pair of opposing endless chains that are
10 respectively positioned on each side of the collapsed
carriers 3 moving through the timing section. Referring now
also to Figs. 15 and 16 the opening motions of the elements
of the gripper assembly are schematically illustrated. The
grippers 82 on both sets of gripper chains 84, 86 move
15 outwardly of the centerline 901 of the carrier 3 in the
direction indicated by the direction arrow denoted 81. At
the same time, each chain 84, 86 rotates in the downstrean
direction indicated by direction arrow 83. The grippers 82
and chains of the first set of chains 84 open carriers 3 by
20 pulling outwardly upon the bottom panels 910, 912 of the
carriers. The first set of chains 84 and grippers 82 opens
carriers 3 from the fully collapsed condition of Figs. 9 and
13 to an open condition. The chains 84 in the first set of
. chains 84 move'at a greater speed than the relative speed of
25 the carriers 3 as they are moved by the transport mechanisms
of either the nip belts 72 or the inserts 262. (In turn,
the movement of the carriers 3 by the timing-transport
section of the apparatus is in timed sequence with the
movement of the bottles in a parallel path below the
30 carriers.) As can be seen in Fig. 15, the collapsed
carrier 3 is folded in a collapsed condition in a manner
resembling the bellows of an accordion wherein the front
portion of the collapsed carrier projects outwardly and the
rear portion is folded inwardly. The greater relative speed
35 of the first set of chains 84 enables the panels 910, 912 to
be pulled forward faster than the carrier 3 itself is moving
forward. This movement enables the carrier to become opened



the chute. A pair of opposing belts 37, 38 provide the conveyi ng

‘nmeans_for the cartons 3 The belHts—3fr—38—ate noveabl e by knewn—t+ive—
means upon rollers nmounted upon a support rod 41, 42, or simlar
ZZructu_re_.lThe roller rods 5 41, 42 are in turn nounted upon trucks 43,
or simlar structures which, like the side wall tru : , are
in t ur "M RNt 1y or novably nounted upon a support ?ﬁ@%’nﬁé
Trucks 33, 34, 43, 44 are attached along the length of the side walls
31, 32 and roller rods 41, 42. Referring mowWWOT  particularly to the
el evational view of Fig. 7 therein can be seen the manner in which a
col | apsed bottle carrier sui tabl e for mani pul ati on by the apparatus

%S and hogﬁgry dn & g@&%&d.@ %%Qﬁdﬁd%ﬁ&éﬁﬂmpes&weﬁﬁéﬂs bioenﬂf@rﬁg

ho .
hopper 30 is adj tnatisheupd withnHer Rentex ?Pﬁ§1§1‘z the ‘E’rnefaf’rl htter
for exanple, six ms:kgaetierghtnwdeen dhectexpper the £irso gnmuehaﬁnm

changi ng the | ocat.i Kk I
rod 36. The directd% q7?1‘“’3% %‘erra;'gi ari;ﬁ%?rs 84’5 C%%h%z’sﬁéépg QEE %lgllrsec |ons
in which th& tructhaioe 86 engage khecHottompanals 91t \?/&PdPﬁ thepener

upon the size 3 afd bﬁﬁlC%hél ar¥iee he opeonfmridterd. td-othexmapimal by~

Si X- bottle vers h

bottle version. TR ’fer @#Egﬁs&%%ﬁ ﬁaﬂﬁer 1% éﬂanﬁm %F éeconc}d
be placed in cl osset mishailng B6rof Hithes gripper| assenbl Y@alr’rq PRSERECPEREd
ei ght-bottle carrigfrjerd t:hQ:H'gf'td' tth® ekt carrilee-pandilbhe po::ame &bt the

sides of the walls and roll rods i
wal | - and- béi% set %?%ﬁ'ﬁtd‘}?a?@' namely,the nc%a\#rﬁ.gﬂ g@iﬁ{.’hﬂf set BooneThe
i nstance, the setgmippenshi8? and chaiasdid4ecef okhar seReNds sety %gegnpper

associ ated. As Ca&;é)ﬁaéeaa Rt movB EitJ.a Tgidwrdic! el Arivep aspddd Neh Othe
engage each carr|er

973. Once the rEJagrr | e'rrrsarént“e‘nf déa%Zxaplig% %gghgﬁgé ggé %gﬁcog\zléous

belts downstream motion (as indicated by the direction arrow 83)
15 with the nip belts 72 or inserts 262. The grippers 82
continue to hold the respective bottom panels 910, 912
outward during movement. Figs. 16 and 17 illustrate the end
of carrier 3 opening in which the carrier 3 is fully opened
and ready to be passed on to the declination belt assembly
20 90. Fig. 17 is an elevational illustration of a fully-
opened carrier 3 éngaged "by elements of the nip belt
assembly 70 and panel grippers 82. Referring now
momentarily to Fig. 5, a pair of opposing conveyors in the
form of endless chains 88 assist in passing opened carriers
25 3 from the first set of chains 84 to the second set of
chains 86. As carriers 3 leave the first set of chains 84,
lugs 89 mounted upon the chains 88 engage the front and rear
of open carriers to help them maintain their opened position
as the bottom panels 910, 912 are again grasped by the

30 grippers 82 of the second set of chains 86.

A plan layout of the grippers 82, chains 84, 86, 88 and
lugs 89 is illustrated in Fig. 18. In the preferred
embodiment of the invention, as the grippers 82 travel the
closed circuit defined by the gripper chains 84, 86 they are

35 caused to translate outwardly toward the opposing set of
grippers and then inwardly away from the opposing set of
grippers {(and thus outwardly of the centerline 901 of the




37, 38 nove the upright collapsed carriers along the hopper si de
walls 31, 32 to the "exit" end-of the hopper 30. 35 Operation of Hopper

Carriers 3 are loaded into the "loading" end of the hopper with the
bottons of the carriers 3 oriented WO 96/ 32322

PCT/ US96/ 05267 - 14 - downwar dl y.
Referring now BYQ¥IXR% o Fig. 4, as a nmeans to faci|itatRETSNE of -
multiple carriers 3 into the hopper 30 si mul t aneously, carriers 3 may
be | oaded "top-down" into a cont ai ner =5280~t hat the contai ner nay be
sinply up-ended to 5 dunp the carriers 3 "bottomfirst” into the hopper
30 Packi ng the col | apsed carriers 3 for shipnent in this up-

side down nmanner al sQ_ena t (o ' . e r ot ect, t.he
tabs 961, 963, 971?"9’)’?%"?%0%%‘585@8@8%%“% %’9 %] r‘ié"‘%‘s58rl%‘.""€ﬁé‘?1°‘15‘§c?ﬁa§%"
up-si de down in theachmgiipparh82ivhich dyavedssin 3 camming gyogre, or track,

conveni ently shi ppggaw t hout damage to the support tabs and then
ea5|ly | oaded into the Referr{K) %@ §9so to Fig. 19, the structure of a panel
5 gripper 82 suitable for use with the panel-gripper assembly

described above is described in greater detail. 1In the

gripper 82 an upper arm 284 and a lower arm 286 form

clamping jaws that are pivotally 283 connected to one

another and meet at a clamping point where each arm 284, 286

10 terminates in a respective pad 285, 287. Each gripping pad

285, 287 is made of a substance that has a high coefficient

of friction relative to the smooth surface of a carrier. A

suitable substance is rubber. The pads 285, 287 may also

have a corrugated surface or a surface otherwise containing

15 ribs or other protruding structures to enhance friction.

The arms 284, 286 are spring-biased 288 in a closed,

clamping position for the gripper 82. The arms 284, 286 are

mounted upon a truck 296 which in turn is mounted upon and

transported by a gripper chain 84 or 86. The arms 284, 286

20 are translatable with respect to the truck 296 through the

cooperation of V-shaped rollers 294 mounted on the truck and

a roller engagement member 298 which has V-shaped edges and

which is attached to the lower gripper arm 286. A canm

; follower 290 is attached to the lower arm 286 and rides

: 25 within a camming groove (or track) 292 that defines the
translational movement of the arms 284, 286.

The manner in which the gripper’s 82 upper arm 284 is
made to pivot to open and close with respect to the bottom
arm 286 to clamp and release the bottom panels 910, 912 of

30 the carrier 3 is described with reference to Figs. 20, 21
and 22. Figs. 20, 21 and 22 are representations of the
movement of the gripper 82 as it is transported by its
mounting chain 84 or 86. The view is from a vantage point
looking at fhe front end of the gripper 82 toward the rear

35 of the upper arm 284 where the opening roller 300 is
attached. As the gripper is transported in the direction
indicated by the arrow 301 the rear of the upper arm 284 is



In order to provide.the greatest hopper |ength but still conserve the

anoupt—ef fl oor -spase—eensuvied by t he—l5———apparatuys t he hopper—chute-is

angularly aligned with respect to the main portion of the el ongated
appar atus 10. Carrier Feeder Referring nonentarily to Fig.
5, as previousl the |l ayout of the apparatus is

linear with bot‘i{?g%é% 1 and carriers 3 being gtp))ved al ong ggg@%{‘@"’

| i near pat hs, one over the other, part of the way through the

appar at us 10, and then packages formed @8 The | oaded carriers moving
along a single path the rest of the way through t he apparatus 10.
Referring nowto Figs. 5 and 8, the carrier feeder 50 rem)ves

carriers 3 fromth 'Eﬂgaea %ﬂwﬁ?ﬂ pﬁaigsd wn fog.heam écfl%
| i near carrier pat I Spose at he carrier &gr
50 is a rotary typallowed aE%er’Hﬁt}’rI'i'avFﬁg é‘ CBOSL, PPSLtien o Ehxay

support st at lmnarsatmﬁa@fn thed openpngt rol héxr @00 ¥ithpphe t speninig mm’w

cups 54 for adhereglcéﬁbgg Orerﬁ?\g@l%ﬁé,%ﬁ?co}%g\gps‘ggm&&rrigr glate3 ba@Mor

the exit end of th rotate as i ndicate

by the rotati®nal &thégtlﬁ‘ﬁr'éﬁ?‘ti’/? shaving a3, grosgrsectionyl menEigHEAtdion
the stations 52 mageféningea 1eadixtg) dovriiardlyedncl ineaxramd 7303 i giith|landing

Tod 53 hae T o2 BRouRMFFIRE-pieyieh RehiniRg Bath; 08CTH o1 Bhaebn

end at t ached 304 tmrbSpéG'tSiSmGGUM‘!ees‘t Ehentye, romps oiP32 305 f—°
maintain the jaws (arms 284, 286) of the gripper 82 open for
10 a short period. Fig. 20 illustrates the relative position

of the opening roller 300 and opening ramp member 302 prior

to contact between the roller 300 and leading ramp 303. 1In

Fig. 21, as gripper 82 travels in the direction 301 shown,

the roller 300 is engaged by the leading ramp 303 and

15 rotates 306. The'npper arm 284 is thus pushed downward 307

opening the jaws of the clamp. If the ramp 302 contains a

level portion 304 the jaws of the gripper 82 are held open

; during engagement of the roller 300 with the level portion.

' Travel of the roller 300 upon the trailing ramp 305 closes
20 the jaws of the gripper 82.

Referring now momentarily to Fig. 2 and the schematic
illustration of Fig. 15, it is noted that the carrier 3 may
contain nick members 929, 939 to promote opening of the
collapsed carrier in a particular fashion. The nick members

25 929, 939 are wveak connecting members extending between
P respective center cell corner tabs 926, 936 and upper side
: wall bands 923, 933. The nick members 929, 939 cause
separation of the upper side wall bands 923, 933 from the
center cell bands 925, 935 to be delayed. The delay causes
30 the angles between the center cell bands 925, 935 and
respective center cell corner tabs 926, 936 to more sharply
form in the erected carrier.

Each gripper 82 in the first set of grippers may also
have a hook-like member for engaging the top bands 923, 933

35 on either side of the collapsed carrier as the grippers
engage the respective bottom panels 910, 912 to pull the
carrier open. Referring now ¢to 'Fig. 19A, therein is
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- 15 - rotation may—be acconplished by nmeans known_in the machine
arts. For exanple, through use of an orbital cam nechani sm whi ch
utilizes drive shafts, camrods, curvilinear shallow and deep cam
tracks, and camrollers as described in U S. 5 patents nunbers
4,625,575, 5, N@%RR2 5 102 385 and 5,104, 369.  ThFPIUSI6267: <
are hereby incorporated by reference. The preferred enbodi ment
contains three cup support stations 52,2however, as few as one and
nore than three may be used. Three stations effectively nove the 10
carriers 3 in a horizontal path to the timng section 60 or 260 of

t he apparatus 10. suciio u ar n_Fi

in order to nore c+£haﬂ%f ﬁq.lsq ré oﬁ?@? 362 eﬁFgﬁéh?%sfr %erﬂ’p of a
nozzl es 55 upon wexippampS0564 @egerring powialamdp Fig.sH8%n. tiracband thegk
cups 54 .are spaceds@é)%rﬂgaais a isesﬁécﬁ%eaeﬁgsaﬁd]@mr gnsroﬁta;e ghtpiep &

peri pheral points for. ction a \Mac erat
of the suct i B P 1%’2‘"?% ﬁ%iﬂ:@? t%%’ i casboﬂg :
The gui de 56 & el atpanaXs arei neagemmemegusenedcbx &hsvgnppers o&r lceatidhs

LT )|, S S e e vk U N S e
3er sions of the tl?ﬁ’?fbs"‘crf%r%ﬂc}'ﬁ °%e8ff‘8ﬁgﬁ§e o°f t%egéﬁsﬁegri?ggr f??%'l"m“

version is descri bare rofffset (astilfisftrated by Theds engagensity positions), to

the timng-t ranSpoiéoﬁf?ﬂ{H}ference with one another.

10 An additional guide structure may be used in the
gripper assembly to help maintain the carriers in their
"squared-up"” condition and to help wmaintain the bottom
panels in their horizontal position. Though not shown, a
suitable guide is an L-shaped elongated member extending

15 forwardly with respect to the apparatus wherein the right
angle formed at the intersection of a vertical side wall and
a horizontal bottom panel abuts the right-angled corner of
the L-shaped guide. A guide is aligned along each side of
the carrier and apparatus. Each guide flares slightly

20 outwardly of the center of the apparatus at the second set

_ of grippers to allow for the additional width of the carrier

i which is created when the grippers pull further outwardly to

form the bevelled corners of the carriers as described
above.
25 Bottle Metering and Transport
As previously mentioned, a starwheel 105 meters bottles
from the bottle infeed conveyor into groups for loading into
the carriers. After metering, timed, spaced transport of
the groups of bottles is achieved through use of a conveyor
30 106 which travels under the bottles and a bottle-gripper
conveyor 112 which engages the sides of the bottles.
Referring now to Fig. 23, a bottle transport conveyor 106
has a spaced-apart pair of endless chains 107 upon which
bottle lugs 108 are mounted and each of which is flanked by
35 a pair of bottle support rails 109. The rails 109 serve as
ledges which help support the outer periphery of the bottom
of bottles. The lugs 108 engage the rearmost bottle in each




25 noves carriers 3 fromthe feeder 50 to downstream conponents - of

t he appar at us 16—Fhe—+H-Rg—+ahRsSpor-t—see-enr—staggers

3 a predeterm ned di stance apart and begi ns their travel at a
predeterm ned rate of speed. This tined spacing of carriers 3 causes
the carriers 3 eqi) 30 synchroni zed aligned novenment w gr E&ps ive
groups of Jv@gf €5 1 as the carriers 3 and bottles 1 m)veL o'\F?{n L’
-Tim ng-Transport Section: First Enbodi nent The first version of
the timng-transport section achi eves~t#®ing and transport in two

di stinct segnents,

section for

35 nanely, a timng assenbly 60 and a transport
conveni ence herein referred to as a nip-belt assenbly 70.

The tim ng assenbl o 80mbase GO BRI @&b&ﬁﬂnsarrk % lgingle lug ma¥Cbe

96/ 32322
- 16 --

CT/USQG 05267

f i HEER SEP ANIAGR SRR T SREMARS iBRFIAS APep sCRIURN  RAJFES, SekEy

I ntervals and insebflnggshﬁn&aslldwwmammtstabmebebntaet with bottles because

predeterm ned inte
an upper 61 %?d a
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15

20

25

30

35

f:v}‘%e]?o ETI eﬁé %oé&i%oﬂi-h EORYVAYEEa Hdther than éhd2! Tha'

ss timn
slot, or spacing, 110, extending longitudinally between the

chain structures provides a travel path for the tabs 961,
971, 963, 973 when carriers are lowered onto groups of
bottles. This aspect will be explained in greater detail
below. ' _
Referring now to Figs. 5, 24 and 25, bottles are

maintained in the groupings and spacings metered out by the
starwheel 105 by means of a pair of bottle-gripper conveyors
112. The bottle-gripper conveyors 112 work in conjunction
with the Dbottom-engaging bottle conveyor described
immediately above to transport bottles. Each bottle-
gripper conveyor 112 has bottle grippers 113 mounted upon an
endless chain 111. Each bottle gripper 113 is a block-like
menmber with a series of adjacent C-shaped cavities for
receiving bottles 1. The number of C-shaped cavities
corresponds to the number of bottles to be contained in each
column of the carrier 3. For example, a carrier for six
bottles would have three bottles per column and a carrier
for eight bottles would have four bottles per row. The
invention employs a single chain 111 to circulate the bottle
grippers 113 while maintaining the grippers 113 in a
constant orientation facing the center of the apparatus 10.
Referring now particularly to Fig. 24, from a rear
elevational view of a gripper 113, each gripper 113 has a
cam follower 114 mounted on its upper surface at an end of
the gripper 113 opposite an end which is pivotally attached
to the bottle-gripper chain 116. Referring now particularly
to Fig. 25, the lower portion of each gripper 113 is
pivotally attached to the gripper chain 111. Each bottle-
gripper cam follower 114 rides in a camming track (or
groove) that maintains the inward-facing orientation of the
bottle-grippers 113 as the grippers 113 travel the closed
path defined by the chain 111. A sprocket wheel 116 guides




5 Each timng chain 61, 63 contains respective sets of |ugs, or

fiingers, that engage portions_aof a collapsed carrier 3 as ... the carrier
is released by the suction cups 54 of the feeder 50. The upper
timng chain 61 has a series of upper engagenent | ugs 62 one of which
engages the trailing edge of 10 t he handl e portion of an en ed carrler
3.0 Inthe WOSRIRcrred enbodinent illustrated an upper ﬁgﬁé@ 67 ug’
62 engages the carrier 3 at the intersection of the handle

portion and the wall panels. The corner f-orafed at the i ntersection
provi des a stabl e point of engagenment. The 15 | ower timng chain 63 has
a set of |ower engagenent |ugs 64, 65, 66 that work in tandemw th

each upper engagengnt |u t he p ¢chain,6 hol d t

carrier 3 steady af g‘EH’gefG&k’wer & 4nta‘g { g "‘Beh?l %g;éﬁﬁ % gripper
Al t hough several 113 awmrid rkhe chaiof wheedr 1éﬂgag§‘hensprgglset rwherl ‘sbt116
woul d be 20 effs&%ta@edtnokh&@r&fme?wﬂo@a@q@m ethbr it eﬂetﬁﬂ&ﬂre

t hree | ower engage each set [ ee
54, 65, 66 suppor \CTESERAR 348(08 e EORPEMITS to th £hain Lk ipiERLY
engagement | &y 66 tmeegpépparfq afiecidentation ias hthei gyippeh tdheln 111

col | apsed carrier tq‘h -Ei%pﬁhﬂ?zﬁ'oun@eﬂﬁe hadnblned? iffei ves
mﬂ_u%wem;&a

col | apsed carriers rom eeder 50 and timng assenbly 60. The
nip belt assenbly 3 along at the predeterm ned
spaci ng I ni ti at edafyert lopenimgng caecieoa 30ane lowebed t amtgagedupsd I6E

912 of th i f Opnatht
of the carriery @1’3% Ora.ﬁ?gggaﬂ i) ﬂulmﬁaéhybéﬁh%%té path o fhe

bottom of the carr|er erring now t 5 and

the nip bel tt%ssenfR¥F i®F s awﬁé‘l“rr gference Ité’sg"ﬁél te ?anﬁﬁnt%ﬂrm
respecti ve el ongat eéweriiny ofis acconpiishes 7thrdigh b&hes ﬁ’anlpﬁrwadmgefha

in an el ongat ed eclm&ﬁ@ﬂﬂg;ﬁ%&% C4hd Oanoavam&asn&eﬁim&

respect 35 to an_engage wnst r eam of %par atus., T e
t opnost portion of PLOEK REREMELYoR0 ?he‘@&PrFE??%e%ﬁ garrxer 3 leaves the nip
- belt 70 and gripper 80 assemblies it is upright with its

15 bottom panels 910, 912 extended outwardly of a center line
901 of the carrier 3. As the erect carrier 3 leaves the nip
belt assembly 70 and the'grippers 82 mounted upon the second
gripper chain 86, it is directed toward the declination
assembly where the extended bottom panels 910, 912 are
| 20 respectively received by left and right opposing pairs of
i declination belts 92, 94 and 93, 95. Referring now
generally to Figs. 5 and 26 but more particularly to Figs.
27 and 28, the pairs of belts 92, 94 and 93, 95 of the
declination belt assembly %0 are spaced apart so that the
25 carriers 3 may pass between them. For reference, one pair
of upper 92 and lower 94 belts is considered the "right"
" | declination belts while the opposing upper 93 and lower 95
| belts are considered the "left" pair. Each of the four
: belts 92, 93, 94, 95 is an endless belt. The spacing shown
I 30 between the facing surfaces of each pair of belts is for
! illustration purposes. The facing surfaces of each pair of
belts 92, 94 and 93, 95 belts are disposed closely enough so
that the panels 910, 912 of the carrier 3 are wedged between
each pair of moving belts. The carriers 3 are ¢thus

35 translated along the apparatus 10 by the moving belts.
Although only the general structure of the belts
assembly 90 is shown it can be appreciated that means of



sandwi ched between the belts 72 and transl ated al ong the
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- 17 - pat h between the noving belts 72. An upper belt guide 76
directs the top portion of handles of carriers 3 into the pat hway

bet ween t he bel 72, The | ower belt guide 78 ext ends

| ength of the H@?@% The opening to 5 the | ower belt gu?%lgﬂw%
di rects the downwardl y- ext endi ng support tabs 961, 971, 963, 973 of
carriers 3 into the guide 78. Referring2how also to Fig. 17, as the

top portion of the handl'es of carriers 3 are pinched and transl ated
al ong by the belts 72, the support tabs 961, 971, 963, 973 travel 10
al ong through the | - i 1d o pQrt
Section: Alternat eé%ﬁ%%ﬁ@ﬁ:ﬁ@@ﬂ&ﬂt %‘Qﬁ’eﬂl&l ter ﬁa‘to gﬁr%%%%%rﬁaggngf'ozge
several features art arg empleyedyofoxhexanpie; fhe \ssr 8f AiHFdas: redler
enbodi ment Ohechdnignosi r apspOséd aat cthkey endsadf cie | BéXY VEhns PREER]

P eui oty Rt SR LB ATk ks bEs RN Sekn A8 b T ehe cuns o
5 maintain opposing belts in surface-to-surface contact (as is
illustrated in Fig. 9 with reference to the rollers 74 in

the nip belt assembly 70). The belts’ 92, 94 and 93, 96
movements are in synchronization with the movement of the
bottle~group conveying mechanism (that is, the bottle-

10 gripper conveyors 112). Each carrier 3 is received by the
declination belts such that each carrier 3 overlies a group

of bottles 5. Referring now particularly to the side
elevational view of Fig. 26, an optimum angle of declination

of the pairs of belts 92, 94 (and 93, 95 which are parallel

15 to 92, 94 but not visible in Fig. 26) and the horizontal
plane of the groups of bottles 5 is shown as an angle
denoted "A" of 4 degrees. The angular orientation of the
declination belts 92, 94 and 93, 96 causes the carriers 3 to
gradually descend upon the groups of bottles 5. Lowering of

20 the carriers 3 is aided by the overhead declination block
assembly 100 in which a series of handle-engaging blocks

102 are mounted upon an endless chain which in turn is in
alignment and synchronization with the declination belts.
Referring momentarily particularly to Fig. 27, each block

25 102 has a groove or slot 103 for receiving the handle of a
carrier 3. The overhead assembly is disposed with respect

to the declination belts 92, 94 and 93, 96 such that as
carriers are moved by the belts 92, 94 and 83, 96 the apex

of the carrier 3, that is, the top of the handle portion, is

30 engaged by the groove/slot 103 and helps stabilize and
reinforce the movement of the downward traveling carriers.

The blocks may be spaced for synchronization but a simple

means of utilization as illustrated is to have the blocks

102 abut one another so that essentially a continuous groove

35 or slot is formed.
Referring momentarily to Fig. 28, to further ensure
stable movement of carriers 3 an alternate version of the



engages the carriers 3 in the collapsed condition shown in Fig. 3.

Referring now to Fig. 10.—the alternate _enbodi ment __ utilizes an
assenbly of chain-nmounted insert menbers 260 to 20 bot h define
separation between carriers 3 and to transport the carriers in
synchronous timng wth the down-stream el ements of the apparatus.
Ref erring now WP ¥3332211 and Fig. 12, therein are respeé’ﬁﬁ&@ /05267

il lustrated a handhol d- aperture insert 264 and one side (the other
si de being 25 i dentical) of handhol d apert28 e 983 of the handl e portion
of ~a carrier 3. The handhold aperture 983 is U-shaped with a
U-shaped flap 984 fol dably extending fromits upper portion. The

Shape of the.handiiSRd REEEPhr Bt aRenBt? " 445 ngaydes "d | ERAAG Cod 7 5B°
corners of the apgasmitdongd3toheengage thmcfoldbdinecoreatedaheitvedns leach
ravag o rore Wk pepey, ofe 917 BRA Wy it bt 000 0 ke
provide a mre carsted S Pt QAT b e B R
262 have nat 8hi ng wiithetbheobengtiiiaf fthenbeptst $2n Po@Nd 98Re96. The guides
bottom surface of gge ?@Sﬂi szgar{:ﬁePe& bl 9% {fowd¥Fhg the Eaftid¥rs 3 and
accomodat e t he hafndho d a f4. Re eérl nc% n(iw WO 96/ 323%2
PCT/ US96/ 05267 urther stabilization of the carriers 3 as they are lowered.
To obtain optimum performance and reliability from the
apparatus 10, rather then being completely lowered over a
10 group of bottles 5, each carrier is only substantially
lowered prior to the departure of the carrier panels 910,
912 from the declination belts 92, 94 and 93, 96 and
departure of the handle portion from the overhead
declination blocks 102.
15 Completed lowering of each carrier 3 over a group of
| bottles 5 is achieved in the seating wheel assembly 120
which follows the declination belt assembly 90 and overhead
declination block 100 assemblies. Carriers 3 and groups of
bottles 5 exit the declination belt 90 and overhead
20 declination block 100 assemblies as a unit denoted by the
number 6 in Fig. 26. The carrier~bottle unit 6 is a package
in which the fully-erected carrier 3 is substantially but
not completed lowered over the bottle grouping 5. The
carrier 3 is either angularly d'isposed with respect to the
25 bottle-grouping 5, due to the angular placement of the
carrier 3 over the bottles 5, or the carrier 3 may be
horizontally disposed as it exits the declination section
due to contact of the rearmost end of the carrier handle by
the last declination block 102. Referring now also to Fig.
30 30, the seating wheel assembly 120 is a ferris-wheel-like
structure wvherein seating blocks 122 are attached to a
revelving wheel or drum 124 in a manner which maintains
their downwardly~-directed (that is, wherein the handle-
receiving slot is downwardly directed) orientation. The
35 seating blocks 122 maintain the same orientation as they
travel in the circular path of the wheel 124. Suitable
means for preservation of the orientation of the seating



- 18 - again to Fig. 10, the inserts 262 are nounted upon endl ess

chai-As—2-+6—t-hat—t+avel—h-the dir ecti-of—-ndi-cated-by the —direction
arrows 277. The rods 270 upon which the inserts 262 are nmounted are
in turn mounted within rollers 269 upon 5 trucks 268 that travel the

cl osed cyclical ath of the endl ess chains 276. During of
the cycle of t BP9BI22 |\ of the endl ess chains 276, the.rod?l}%[/l%g%ﬂl&’%9

nount ed inserts 262 translate outwardly (transversely) of the chains
276 toward stop-guides 56 and 278. A suitalt @%wechani smfor 10 causi ng

transverse translation of the rods 270 is the use of a cam fol | oner
(shown in Fig. 13) on the rod 270 which I nteracts in known manner

with a camng ban,Qeyedizs! G the vAGBACYSAMBLAD £L £5 RIS HAE O My

along the rail. V- ol I'ers cooper a

rol | er- engagenent bigeks: 128 ° ﬁé&#% Pived: WashorRRRRFY toh Aheqwhegl- o iM%

Ej he rods 270 to arrangemefiti fiCaihplyr dllustpatedadnmeriged2iey t ha more
irection rro r n ri

fo Frg. 8, the i ndBAtisR) hethR"be dalikaing ik W A R ERRUL 4

engaged by tBe carfiiger Feeddtics0 3&nd~ lysiragesotheuseocf aj planetany @geamn?

faces the i nserts s?éé& tohah inth #AStRé Sownward @iientdkiohi 68t the dédting

st op- gui de 56 m)u upon, e tatl
support for the h sp %'t 38 ﬁhg;gﬂg% r?t%é‘%ﬂﬁs‘st“%b
attenpts to S:elatnatt"s gears TIR7 ithaty mexezvammumi & engupdiy sdisposed

25 f eeder coopergiy a&reﬁ’atanﬁhéwﬁqﬁdm&althanhaﬁert Wi thin
t he handhol ¢ .aperture t he count er

force as th&%hain- mou dsleﬁgg?r’%!sgégé)?s p{é);yr{ ansp(?raf'dl%affgé g IR

stream Fig. X% silot 323 like the handle-receiving groove/slot 103 of the

overhead declination blocks 102. Since the handle-receiving

portion 123 of the seating block 122 is not fully visible in

the illustration of Fig. 5 and not visible in Fig. 26, the

15 blocks 102, 122 may be considered identical in this aspect.

The rotation of the wheel 124 is synchronized with the

movement of the carrier-bottle units 6 so that consecutive

seating blocks 122 engage the handles of consecutive

carriers of the units 5. The movements of the wheel 124 and

20 carrier-bhottle unit conveyor are synchronized such that the

handle of a carrier-bottle unit 6 intersects the angular

path of the wheel 124 as the handle-receiving portion 123 of

a seating block 122 reaches that same point. Thus, after

the seating block 122 engages the handle of a carrier

25 rotation of the wheel moves the block 122 both downward and

forward. Placement of the carrier 3 over a group of bottles

5 is thus completed and the carrier is fully "seated" with

respect to the group of bottles 5. The unit of a group of

bottles 5 and a fully-seated carrier 3 is denoted by the

30 reference numeral 7 in Fig. 26. The unit 7 is now ready for
closure.

The seating blocks 122 may be spring-loaded such that
if a bottle is engaged rather than a carrier handle the
resistance will cause the seating block to be pushed

35 backward toward its point of coupling. In this manner
damage and jamming is prevented if a misaligned bottle is
engaged by a seating block 122, '



illustration of the insert 262 engagi ng the handle of a 30 carrier 3 as

the insert 262 is guided and-the carrier. 3 1is .urged_toward the insert
262 by the stop-guide rail 278. The cooperation and interaction
between the insert 262, carrier 3 and stop-guide 56 of the feeder
woul d appear the sane. Referring now again to Fig. 10, once the
carrier 3 has WOI§R%22  cngaged by the insert 262 at the feedEN/USHO5P

i nsert 262 transl ates downstreaminto the channel of the stop-guide
rail. For further clarity in understandi ng 8Pe-features WO

96/ 32322 PCT/ US96/ 05267

- 19 - di scussed reference may be nade to the el evational view of

i 12 oot o0, 00ks Tk di PG £88 PN cnd pBESFun S04 abi 4y grobbhbe®”
Enbodi ment 5 5 of g &y ithyemoarrays Fia totad ofnsix skotikeshperr guoup.
SR s Tocased boloetSeioAE mANIERALY, st e fe note Sl
gui de- stop 278. O ﬁyfﬁgmpql"ﬁ]tgpf nvention works well with var.;wus mualrlr}Lples of
-] bottles to be packaged. To reinforce this point, the
description and illustrations of the preferred embodiment
utilize both six~ and eight-bottle configurations. For
example, the bottle grippers 114 illustrated in the
isometric schematic of Fig. 5 is configured for an eight-

10 bottle group while the carriers 3 and bottle groupings in
other illustrations depict a six-bottle configuration. The
principles of the invention are equally applicable to both
six- and eight-bottle configurations as well as other:
arrayed configurations.

15 Referring now briefly to Fig. 29, in an alternate
version of the overhead declination block 102a bevelled
bottom walls 10l1la lead to the groove, or slot 103a for
receiving the carrier handle.

Folder and Gluer

20 Referring now again particularly to Fig. S, upon
leaving the seating portion 120 of the apparatus 10 each
package 7 is engaged and transported by a package lug
assembly 130. The package lug assembly 130 primarily
consists of a pair of opposing endless chains 132 upon which

25 are mounted lugs 134 that engage each package 7. Closure of
the carton 3 of each package 7 is accomplished in the
folding and gluing area 140 of the apparatus 10 as the
packages are moved along by the package lugs 134.

Referring now particularly to Fig. 31, therein is

30 illustrated a folder-gluer assembly 140 of the apparatus for

loading bottom-loading basket-style carriers 10 according to

a preferred embodiment of the invention. The gluing
operation will be discussed later, however, for clarity of
understanding it is now noted that glue is applied to the
35 interior side (that is, the side which faces the inside of
the erected carrier 3) of the so-called greater bottom wall
panel 912 of the carrier 3. Glue is applied to adhere the



illustrated the intermedi ate stop guide 280 consists of two 10 spaced

apari+—bars th nnel whi ch—4aeititates—— nesting betwesn the

support stations 52 and the internediate gui de and between the
support stations 52 and the channel gui de, as illustrated. The

I nt ermedi ate stop-qui de 280 conbi nes the functions of t:%‘_lz‘&sgm

st op- gui de 56 215 channel guide-stop 278 in providi

resi stance surface for the handl e area of the carrier as the handhole
of the carrier is engaged by the handh@le-aperture insert 262 as
previ ously descri bed above. Al so shown in Fig. 39 is a feature of
the invention which is applicable to all of the 20 enbodi nents of the

ir tion. That _,s, b ' 8 whj [ d [
SUpport tabs 061, *mer 8bR81 MudbodSane pra V6T FAE K35, BCY fieed fti
downstream On eitside of thegrratear hettony wall deane 312e afpapayersies of

?I so hia?/e pz)gnel the pEch-ﬁeQWﬁj%%Tpﬂéiih 8abs Wwerd M,st‘mi, Cb7§r£b.1lding
i ca used i n..the cartaqni 0 a . a r
Vhp to fpigtentl o aibeld SCARAN diVilud B0 Ye

flap to a desired it i nventi on such
fold the bot Bom paesiessary, forosuthiiccarnigrer The elgpentiaraf f then forder-

ﬁssentiiil : y uprigfamaqsm iatgfs]gﬁ.mﬁséabou@e pgsiti@nfdgt%?’félhu atﬁgbéiémédt?é |%f
orizontal positiqgn where,the may be gngaged . e gri rs,_o e
panel gripper assdmf farrier %Ogrh?e(%‘fé'\éfbed’e‘ﬁ'% % altae"r tt&ngFI ng‘l'%watfm
Bott om Panel G'i pmeft Fig. 31, referlatermayqaw alsg. sthultanequalyl bgrihaderto

assenbly 80, rijanelszgrisaneny Qpan 3shenieh! 2BALdiR2adaPEichd) views of
preparation_ 35 for | As the carr

t he atPer nat@%@?ggﬁ%gglﬂe% Wﬁf‘ﬁ@-?’?‘i%%o%f‘ n@g%ptﬁ%rﬁ g&gﬂefl gﬁeérged
descri bed above) digures pdrish dililmssrate? tinmeyvipagpeds 910, 912 and support
tabs 961, 963, 971, 973. The folding features of the folder

140 are static elements that engage applicable panels and

flaps of carriers 3 as the packages 7 are moved by the

15 package lugs 134 in the direction indicated by the direction
arrow 71. As the packages approach the folding section the
bottom panels flaps 910, 912 are generally more horizontally
inclined rather than downwardly vertically oriented. 1In the
folding section, the bottom panels 910, 912 are first folded

20 vertically downward, then under the carrier 3 into face-to-
face relationship for later locking. The support tabs 961,

963, 971, 973 are folded into a horizontal position. The
support tab folding elements are contained in what is
conveniently referred to as a tab folding block 141.

25 Consistent with the carrier orientation discussed above, the
greater bottom panel flap 912 is the first of the two bottom

panel flaps 190, 912 engaged. The greater panel flap 912 is
engaged and caused to be folded vertically downward by the
inclined edge of the first vertical panei-folding wedge 162.

30 The first vertical panel-folding wedge 162 folds the greater
panel 912 to a vertically downward position wherein it is
sandwiched between the wedge 162 and the folding block 141.

The folding block 141 provides edges and surfaces which
separate and fold the support tabs into place and spaces

35 which accommodate the tabs as they are being manipulated.
Each pair of a long and short support tab 961 & 971, 963 &

973, at opposing ends of the carrier is engaged
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- 20 - conveyors_in_a parallel_path beneath the_tim ng section
grasp the bottom panels 910, 912 and pull themoutward to open t he
carrier 3. Each carrier gripper 82 is a clanp that grasps a
respective botton1gane| 910, 912. Referring now 5 also to Fi 9 and
13, a carrier WO%BER3 W in a condition to be grasped S@ USSR er S
82. Referring now again particularly to Fig. 5, the grippers 82
are nmounted upon two sets of conveyors3gendl ess chains) 84, 86. Each
set of chains 84, 86 is a pair of opposing endless chains that are 10
respectively positioned on each side of the collapsed carriers 3

th h the,t tion. f ' : d
16 the opent ng moeiBLERRedFEiy Bl bR S1dck Laly thgre Fidk 37 be 4 or Pnd"
schematical ly il | carrieedwitheupport gabpR6ek, hepdohgeh bilms arid §7ilppthe
chains 84, 86 MOVgudprer uiawa'igl X-.th ﬂelaaiaenfeaal)l ne @im of ?&&x@aéf' Giev

in the directign in |cate

_ N é 1 gcﬁbon arrow%dn£ k N
the same time, eafRCiRg; khgsfrept, Pﬁré%“ ? € BRREPY oc ﬂ!r%ﬁt?ﬁn
i ndi cat ed bys di r eBigon3ar inwp8stidulany ighensigdt side ofndhehblockol4this

first set of chaigg ggge?&&' €6" EhGide Y Zltomndldltlel ReOYbhgs! XabROBsE NE
bott om panel s 910 8

while the left side is configured to engage and
accommodate the longer tabs 963, 973. The block 141 first
separates each long tab 961, 963 from its accompanying short

10 tab 971, 973. A horizontal facet 142 and a vertical facet
143 form a wedge-like cove 159 for the longer, or major, tab

961, 963. A recess 154 for the minor tab is formed by an
inclined facet 152 and a vertical facet 153. A short
upwardly-inclined edge 155 at the intersection of facet 143

15 and 152 engages the major support tab 961, 963. As the
carrier advances, the major support tab 961, 963 moves
divergingly away from the minor support tab 971, 973 along

the edge 155. The 1leading major tab folding edge 155
intersects and is continued by a trailing major tab folding

20 edge 144. The trailing major tab folding edge 144 is formed
at the intersection of the major tab vertical facet 143 and

the upwardly-inclined major tab ramp 145. As the carrier 3
continues its travel the major support tab 961, 971
continues its diverging ascent along trailing major tab

25 folding edge 144. Because the major tab ramp 145 and the
trailing major tab folding edge 144 also diverge outwardly

as well as upwardly, the major . support tab 961, 971
ultimately is placed in and travels in face contacting
relationship with the major tab ramp 145. As the carrier

30 continues to travel, the major support tab 961, 971

subsequently comes into face contacting relationship with
the horizontal surface 156 of the folding block. As the
‘major support tab 961, 963 is folded to the right side of
the folding block 141 as described, the minor support tab
35 971, 973 is folded to the left. The minor tab recess 154 of
the block 141 provides space for the minor tab 971, 973 of
the carrier 3 to be initially separated from the major tab



carriers. The first set of chains 84 and grippers 82 opens

fromthe . fully collapsed conditi on—of—=-gs—8—ahc—— 13 t o—ah—eper—— -

condition. The chains 84 in the first set of chains 84 nove at a
greater speed than the relative speed of 25 the carriers 3 as they are
noved by the transport nechani sns of either the nip bel he .
insertsy262 ( imin t he novenent of the carriers 3 b§é¥ﬁﬁmﬁkmb

ti mng-transport section of the apparatus is in timed sequence with

t he nmoverment of the bottles in a paral Bél =path bel ow t he 30
carriers.) As can be seen in Fig. 15, the coll apsed carrier 3 1is

folded in a collapsed condition in a manner

an accordion mhergkgﬁéggafrogﬁe mlnorpgéﬁlgmiofggim%éx%#Inmarapqﬁ@#ﬁgd by
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ramp 145, and intersects the trailing minor tab folding edge
148. The trailing minor tab folding edge 148 is formed at
the intersection of the minor tab vertical facet 147 and the
minor tab ramp 149. The minor tab 971, 973 is moved
outwardly and upwardly with respect to the carrier 3 by the
outwardly and upwardly diverging edge 148. Further
downstream movement of the carrier 3 causes the minor tab
971, 973 to come into face-contacting relation with the
minor tab ramp. As the carrier 3 begins its travel upon the
folding block 141 the bottles 3 in the carrier are supported
on their undersides by the support ledges 158. When the
carrier package 7 reaches the horizontal surface 156 of the
folding block the major 961, 963 and minor 971, 973 tabs
have been folded outwardly and into flat face relationship
with the underside of bottles 3 of each package 7. As the
conveyor continues to transport a package 7 downstream, glue
is applied by conventional means such as a glue gun to the
downwardly-extending greater bottom wall panel 912 as
mentioned above. Glue is applied to the central portion of
the panel 912 in a position suitable for the support tabs
961, 963, 971, 973 to be adhered thereto when the greater
panel is folded up into flat face relation with the bottom
of the package 7. Glue is applied at a convenient location
such as the gluer recess 157 provided.

Referring particularly now to Figs. 31 and 35, after
glue has been applied to the bottom panel 912 the bottom of
the carrier 3 is closed and locked in successive stages.
The dead plate 161 following the folding block 141 provides
a suitable static surface upon which the package 7, and
bottles 3 in the package in particular, may glide during
further transport. The second vertical panel folding wedge
164 engages and folds the lesser bottom wall panel 910
downward in the same manner as the first vertical panel-



in a squared-up condition wherein the bottom panels 910, 912 "catch
up" with the center partion of the carrier 3. _After ____the carrier 3 has
been erected in the first gripper chain 84 section the panel grippers
82 of the second set of gripper 5 chains 86 engage the bottom panels
910, 912 of th carrler 3 and pull the carrier 3 open further to the
maxi mal | y- ﬁﬁﬁﬁ%d condition illustrated in Figs. 16 and 963267
second set of chains 86 of the gripper assenbly al so passes opened
carriers 3 on to the next carrier-handling Bértion of the 10 appar at us
10, nanmely, the carrier |owering section 90. The grippers 82 and
chains 84 of the second set of gripper chains do not nove at a

greater relative S

i n synchronous f?ﬁ‘fﬁgg Legfnszrm cl’lgnsc?ﬁs Pha g?egg{') {%ﬂ]gﬂre&ptst%%hb row
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preferred
The bottom wall sealing plate 170 follows the dead
15 plate 161 and provides a surface 174 upon which the support
tabs 961, 963, 971, 973 and glue-containing greater bottom
panel 912 are caused to be pressed together thereby adhering
the support tabs 961, 963, 971, 973 to the greater bottom
panel 912. The bevelled lip 172 at the front of the sealing
20 plate 170 helps the package 7 enter the sealing plate 170
without becoming easily snagged. To ensure a smooth
transition from the deadplate 161 to the sealing plate 170,
the bevelled lip 172 of the sealing plate 170 is positioned
lower than the deadplate 161 and horizontal folding wedges
25 166, 168 and the plate 170 itself is positioned sufficiently
close to the deadplate 161 to permit the bottom the bottom
panels 910, 912 to engage the bevelled 1lip 172 without
snagging. The side walls 176 of the sealing plate 170 urge
the side walls of the carrier 3 inwardly to a desired
30 position and help keep the transported packages 7 properly
aligned during transport. The front portion of each
sidewall 176 is inwardly bevelled to also help guide the
package onto the sealing plate 170 between the walls 176.

Clos e
35 Closure of the bottom of the carrier 3 may be achieved
by several means. For example, adherence of the bottom



enbodi mrent of the invention, as the grippers 82 travel the cl osed

C|rcur%—deflned—by—%he—g+4pper—Gha+ns—84?_86_Lhe¥_aLe 35 caused to

translate outwardly toward the opposing set of gri ppers and then

i nwardly away fromthe opposing set of grippers (and thus outwardly
of the centerlj“n) 5% of the WD 96/ 32322

PCT/ US96/ 05267 N - 22 - PCTAUSPONI2T )
through utilization of a cam follower nounted upon each gri pper 82
whi ch travels in a camm ng groove, or track35 - 292.

Referring now also to Fig. 19, the structure of a panel 5 gri pper 82
suitable for use with the panel-gripper assenbly descri bed above is
described in gre e I I a 4 _and
a lower arm 286 ﬁ%ﬁ%&g Efb c?éﬁpgﬁ iﬁm?qﬂﬁﬁ; p|V0?§F?§B§%3 éﬂﬁ%g

to one anoeffectine nineanst ﬁpltl S}osugepot %t thecr useacdf aam 2-9¢¥k1286
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2O 25T 1 TRyt VBG) B6Reb Bl 138 Aol Y G Thners nad mae
S locking members that are superimposed over corresponding
female apertures and members formed in the inside bottom
panel. To help effectively close the bottom of the carrier

3, particularly if the carrier will be closed utilizing a

punch lock, the two bottom panels 910, 912 can be drawn

10 inwardly to help align the two bottom panels 910, 912. This
is particularly useful, and necessary, to engage male and
female lock features and is also useful to generally ensure

that the carrier 3 is in its optimum squared-up condition

with the bottom panels 910, 910 overlapping by a

15 predetermined amount. Referring now to Fig. 36, the bhottom
panels 910, 912 are urged into predetermined face-to-face
alignment with one another by means of conveyor-mounted lug

sets 182 in the bottom-panel alignment assembly. The lug

sets 1B2 engage pull holes (also Xnown as alignment

20 apertures or tightening apertures) 914 (which can be seen in
Fig. 3) in the bottom panels 910, 912 of the carriers 3.

Bach lug set 182 has an outwardly-biased moveable lug member

184 and a stationary lug member 186. Outward biasing may be
accomplished by the spring 196 shown or other suitable

25 biasing mechanism. A pair of opposing lug sets 182 is
mounted upon a pair of support rods 190. The pairs of 1lug

sets 182 are mounted upon conveyors such as endless chains

188. The moveable lug member 184 of each set is spring-
biased outwardly and is moved inwardly along the support

30 rods 190 through moving contact with the cam rail 192. The
moveable lug members 184 of the lug sets 182 are in a
retracted position prior to translating inwardly upon the
ramp 194. The tightening apertures 914 of the carriers 3

are initially engaged by the lug sets 182 when the moveable

35 lug members 184 are retracted (that is, prior to riding up
the ramp 194). Each moveable lug member 184 has an angular-
shaped protruding portion 185 that is configured to



sui tabl e substance is rubber. The pads 285, 287 may al so have a
corrugated surface or a surface otherwise containing 15 _ribs or other
protrudi ng structures to enhance friction. The arns 284, 286 are

spring-biased 288 in a closed,

The arns 284, 286 are nDunted upon a truck 296 which in turn is
nount ed upon al® 96/32322 transported by a gripper chain 84 or 88CT:

284, 286 20 are translatable with respect to the truck 296 through the
cooperation of V-shaped rollers 294 nounted3én=t he truck and
engagenent nmenber 298 which has V-shaped edges and

cl anpi ng position for the gripper 82.

aroller
which is attached

to the | ower gripper arm 286. A cam fol | ower 290 S attached to the

| ower arm 286 an
defines the

P AREPAR, 5RRoRo b, SABRETY RaChIfHE by chaliblx"3f W2

The manner in whityiangularippaped taghsppemamﬂrzszesssn- Eagh @tatdoparyt

to open and cl osquy mBmb&# PESE Has Ehﬁzgnliﬁinllnear @EBt?ﬁﬁiﬁ@ fﬁﬂbuﬁﬂ@?

rel ease the bott
reference to Fig

represent at fons & tthe base qfo\w@emriamuhergshw Bightening apertures

transported by ilgi4, As pFevibuBly C@fééhs%ed)rtﬁﬁ bdt€on ipaNells 616Ny g oﬁe

vant age poi nt

|, ooKki t th f t f th 82 t
rear 35 of thgaﬁﬁaggséP ggﬁ mﬁg?ro e%ﬁ'% e g¥€$£ ??é% apping

attached. As the

relagionshipt whenpdthee dpackades dVr ei@tamn the foldinganad

the arrow 301 thgnhiak atehN248PBEM tRE MagS4rdtus 10, As the moveable 1lug

10

15

20

25

30

members 184 travel the leading ramp 194 they pull the bottom
panels 910, 912 inwardly to a predetermined position. The
stationary lug members 186 help prevent the bottom panels
910, 912 from being drawn too far inwardly. The 1leading
ramp 194 may be stepped in known manner to provide two tiers
of ramps for the moveable lugs 184 so that leading and
trailing moveable lug members may move inwardly essentially
simultaneously to prevent. a "scissoring" effect when the
bottom panels 910, 912 are drawn together. In this
arrangement cam followers of the 1leading moveable 1lug
members engage only the upper-tiered ramp. The upper-tiered
ramp is more steeply inclined than the lowered-tiered ramp.
The less steep lower-tiered ramp is contacted only by the
cam followers of the trailing moveable lug members. Because
of the difference in pitches of the two ramps the leading
lug members are delayed in their inward movement until the
trailing lug members are alsc moving inwardly. After the
bottom panels 910, 912 have been tightened a predetermined
amount and held in place by the lug sets, 182 punch lock
features may be engaged by means of conventional rotating
fingers 200 which synchronously protrude upwardly through
the alignment assembly 180. The moveable lug members 184
are allowed to retract to their outwardmost position by a

"ramp 195 at the trailing (or exit) end of the cam rail 192.

35

The fully-closed packages 7 may then exit the apparatus by

conventional means.
Referring now to Figs. 37 and 38, as the bottom panels
910, 912 of the carrier 3 are drawn together the tops of

3‘.@&%8 Qel tiontl Pqur% a'.o gorres %mf é%’ararglfegﬁ dc &&s% icrrc-alce%vewI th

by
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- 234/—— —pshed—downwar d—hetd—dewr—er—a—peri od and subsegquently
allowed to return to its upwardnost position through i nteraction of
the opening roller 300 with the opening ranp menber 302. The openi ng
ranp nenber i e, bar or 5 ot her structure having .
Cross-secti onz}'&’% It guration defining a | eadi ng dO\An\?\BFrcny%fos%:‘Fi ned
ranp 303 and endi ng in an upwardly-inclined trailing ranp 305. A flat
portion 304 may be inserted between Th¥’ two ranps 303, 305 to

mai nt ai n the jaws (arns 284, 286) of the gripper 82 open for 10 "a short
period. Fig. 20 illustrates the relative position of the openlng

roller 300 and onsiieYed Y EAREGedOby PhbBs 497 o £0BbEELe 8%&%?91

roller 300 and |l eading ra travels in

| pper e
the direction 30® Yy 400. %kﬂe&ltﬁefoémf"?%teeﬁg E‘gﬂ RdreghiPRas
ranp 303 and 15 the @iteetionbof darimparawveh afid ats tﬁmsanmhpéedovwmd

307 openi n %Lﬁé %\Qﬁb(i;l %Eg gétlf‘?l- e&n}:tshﬁo{:ﬁf?s Sﬁ?onFQ'rlEQhﬂs gwardly

| evel portion 30 aws 0 are
engagenent &f thé"ﬂblq thep Gaxrinrt as BeeIPOﬁ‘a'em! |mels 91°»TPa3earsfdmyt
roller 300 upon tfsydtitair iaz0 destpiBed sboves 20 the jaws of the gripper

[l ustration of Fig  fchet pRARERREELds ' al Che "uARR, 1 WH°"Ebbigeing

ni ck menbers 929,wilwut W90§§ﬁmn§h®fs¢m and Spéé‘llltapgeﬂheaﬂaémetln
a particul ar fashigrentiitm.ni ck nenbers

—lhi—"




25 929, 939 are weak connecti ng nenbers extendi ng between

respective center cell corner—tabs 926, .936 and upper side wal | bands
923, 933. The nick nmenbers 929, 939 cause separation of the upper
side wall bands 923, 933 fromthe center cell bands 925, 935 to be
del ayed. The d ses 30 t he angl es between the center _cell bands
925,_y 935 and G}(’(fj%'ﬁ:agspective center cell corner tabs 926, 9¥§T{S6fHed
sharply formin the erected carrier. Each gripper 82 in
the first set of grippers may al so havé8a~hook-1i ke menber for
engagi ng the top bands 923, 933 35 on either side of the coll apsed
carrier as the grippers engage the respective bottom panels 910, 912
to pull the carrier open. Referring;peMeto Fig. 19A, therein is
WD 96/ 32322 PCT/ US96/ 05267

- 24 - Il lustrated a band hook 302 extending fromthe top of a

gripper- 80. Referning mawechsirism £br UsedOihg idpensbottoned carrierdlaliggages
a respective top B@Qg %ns%:ﬁ'tgﬁ t&Fbﬁ?irrHsero?t predetermined nunmbers of
| containers, the mechanism comprising:

5 at least one seating member adapted for engaging a top-
most region of the carriers mounted in synchronous vertical
cyclically-revolving motion in operable disposition above
the transported groupings of predetermined numbers of
containers such that as said at least one seating member

10 travels through a lower arc of said synchronous vertical
cyclically-revolving motion thereof said at least one
seating member engages the top-most region of a respective
one of the carriers and impels the respective carrier
downwardly in relation to the containers.

15 2. The mechanism of claim 1, wherein the top-most region
of the carriers is a handle structure and a bottom surface
of said at least one seating member includes a groove
extending longifudinally therethrough.

3. The mechanism of claim 1, wherein said at least one

20 seating member is spring-loaded such that said at least one

seating member retracts away from the respective carrier if

. substantial resistance to impelling the respective carrier
downward is incurred.

4. The mechanism of claim 1, wherein said at least one
25 seating member is mounted upon a planet gear of a planetary
gear mechanism.

5. A system for seating open-bottomed carriers with
respect to groupings of predetermined numbers of containers,
the system comprising:

30 a conveyor transporting a column of the groupings of
predetermined numbers of containers with the open-bottomed

carriers aligned thereover; and
| R




the positions indicated by arrows 310, 312 as the bottom5 panel s are
respectively grasped-by-the gri ppers—at—-eeat+ons— i ndi cated—by—an—"x"
306, 308 as shown. The hooks 302 on opposing pairs of grippers 80 in
the first gripper section are offset (as illustrated by their

engagenent positions) to avoid interference wth one a .
An additional“’élﬁ‘@'@3 tructure may be used in t he grippggﬁggégﬁ%EQ to
hel p maintain the carriers in their uar ed-up" condition and to
hel p maintain the bottom panels in tTmﬂ “hori zontal position. Though
not shown, a suitabl e guide is an L-shaped el ongated nenber extending
15 forwardly with respect to the apparatus wherein the right angl e

formed at the |ntersqu égtaovgrEbSan§IQQﬁgaﬂ ﬁguﬁted inaspgéhggﬂ$@§

bottom panel abuts the right-angled corne

guide-i s aligned *eenﬂgaéaenc 4%13-revolvimem%+9'r éf‘ %@%‘%ﬁéﬁﬁgmﬁ%ch
guide flares sliciidve Haid convegod! puch tiet cestsridofatt leasppenat ssating he

I L e W Wi e

pers rt t dl
form the be®el | evexiinals eycli@aliyry VaH‘gde‘E‘B g saia ear“:agu 25 X"e

Bottle Metering agéatliry viddber engages a réspectiveucshy menﬂunnadrlers and
starwheel 105 metgnrls#) OtiE Sreglhectg. e @atr%.e Oh&lﬁwh?affdlﬁo?¥f5%{oﬂ P a

groups for | oadin arriers. After spaced
transport of resﬂﬂctﬁvﬁustouplbgtPfe§h$s°QR#ﬂ¥9R§§-through use of a
conveyor igz mhloﬁ whi ch traxels underfthe bottles and a bottle-gripper
conveyor ich en es the sigdes af the t

Fig. 23, a bottletra%@%o g s1 t.'- 599&4 “Jeast one%eéa 1?1gnalr 3
endl ess chaiths 10Mawipem mhg:cmve extm:mqe lq;gsltyésnaigmﬁnﬁ?!ahaﬁdbestﬁmof

which is flanked gyrfice for Riidagihgbat top-moepardgion lof the. carbiersai | s
109 serve as

D

7. . The mechanism of claim 5, wherein said at least one
seating member is spring-loaded such that said at least one
seating member retracts away from the respective carrier if

15 substantial resistance to impelling the respective carrier
downward is incurred.

8. ~ The mechanism of claim 5, wherein said at least one
seating member is mounted upon a planet gear of a planetary
gear mechanism.

20 9. An apparatus for 1oading containers into open-bottomed
carriers, the carriers having a paif of opposing bottonm
panels adjoining side walls thereof, the apparatus
comprising:

a container feeder assembly having conveyor mechanism
25 for translating at least one column of a series of
groupings of predetermined numbers of containers
along a first level;
a carrier feeder for reﬁrieving the carriers from a
carrier infeed supplier;
30 a carrier timer-transport assembly disposed in
operative communication with said carrier feeder
for receiving the carriers from said carrier

feeder and initiating transport of the carriers in
e

e



| edges which hel p support the outer periphery of the bottom of

bottles. The lugs 108 engage_the rearmst. bottle in each WO

96/ 32322 PCT/ US96/ 05267

- 25 - colum of a bottle grouping. Al though a single lug may be
used to engage the rearnost bottle in a columm, paired sets of |ugs
108 al | ow nor NQPIBE contact with bottles because two PSHPRIENVAT t he
bottl e are contacted rather than one. The 5 slot, or spacing, 110,
extendi ng | ongi tudinally between the -cK@i n structures provides a
travel path for the tabs 961, 971, 963, 973 when carriers are | owered
onto groups of bottles. This aspect will be explained in greater

det ai | bel ow. 10 Referri to Figs. 4. and 25,
bottles are mai nPEPRRECRINS P@rﬁhgﬂ%rﬁ%)ési"éhg&géascqj%g?%r&?ﬁ ®M6ut by
t he st ar wheel 106obymneofisa feriemiof groppings-of  prrde i S

112. The bottle-gri ppepuRBerE ¥ SontdiNeFs dth aCo8tomE Le¥Rl above Walila the
bottom engagi ng_ Dot t! g goNYeNel pEROEhRET ekl carTHEH' 3rd artiiid 10
5 over respective ones of said groupings of
predetermined numbers of containers;

a gripper assembly for grasping and pulling the bottom
panels of the carriers outwardly with respect to
a centerline thereof such that the bottom panels

10 are substantially transversely disposed with
respect to side walls of the carriers as the
carriers are translated;

a declination belt assembly having a downwardly-

_ declining pair of opposing elongated endless belt

15 pairs in face-to-face relationship forming a
pathway therebetween for receiving transversely
extending bottom panels of the carriers and
transporting the <carriers in synchronous
downwardly-declining linear motion over respective

20 ones of said groupings of predetermined numbers of
containers;

a seating assembly having at least one seating member
mounted in synchronous vertical cyclically-
revolving motion in operable disposition above

25 said groupings of predetermined numbers of
containers such that as said at least one seating
member <travels through a 1lower arc of said
synchronous vertical cyclically-revolving motion
said at least one seating member engages a

30 respective one of the carriers and impels the
respective carrier downwardly in relation to a
respective grouping of the containers; and
a bottom panel closure mechanism for securing the

bottom panels of each carrier together.

35 10. The apparatus of claim 9, said at least one seating
member having a groove extending longitudinally through a

R O



gri pper conveyor 112 has bottle grippers 113 nounted upon an endl| ess
chai-A—1Xle—-Each-bottl e gripper 113 is a hlack_like nmenber with a
series of adjacent C shaped cavities for receiving bottles 1. The
nunber of C-shaped cavities 20 corresponds to the nunber of bottles to
be contained in each columm of the carrier 3. For exanBIe a carrier
for six WOP6PB22 woul d have three bottles per col umm andPEIUBJ6PSEy
for eight bottles would have four bottles per row The i nvention
enpl oys a single chain 111 to circulate the Battl e 25 grippers 113
while maintaining the grippers 113 in a constant orientation facing
the center of the apparatus 10. Referring nom/particularly to Fig.
24, froma rear el evational _view of a per. 113 _.each grippe 3
has a cam f SPE5QB ’Tﬁéaﬁﬁmfgﬁ 0 qﬂgs”%ppg %?R?“é?cse afegﬂ"%ncf’%f%ﬁ
the gripper 113 oppwziersan end which is pivotally attached to the
bottle-gripper chain 116. Referring now particularly to Fig 25 t he

ari pper chai n 111 13EachnBopparatus “of (einil, 5o Arebefh Aid:at, Rasst; pog
canmmi ng track (omsedfing wmemioar)ist bprmgi-howqt suah ithatr daidcatndleast one

orientation gf th S he
ol osed 8t h‘iga]sliﬂg d&?ﬁ?&&ﬁ TrdREESavdy ﬁ;quﬁ *}?ﬁ?bgﬁ&&?ﬁé%&ﬁ&@ it
W96/ 32322 stantia resistance to impe

ve carrier
downward is incurred.

12. The apparatus of claim 9, wherein said at least one
seating member is mounted upon a planet gear of a planetary
10 gear mechanism.

TR OB AR LA



- 26- the camfollower 114 as the chain 111 rotates the gri pper
113 areuvrd—t-he——chatr—wheel 11l/+~—Fre—sprocket—wheel's 116

of the camfollower 114 together with the pivotal connectlon 118 of
the follower 113 to the chain 111 maintain 5 the gripper's 113
orientation as_the gripper chain 111 carries the grippe the
chai n wheel 117°0%BB22" o er Loweri ng Section : ?gp%%%@ﬁgﬂ
carriers 3 are | owered onto groups of bottles 1 nDV|ng in a paraIIeI
pat h beneath the path of the 10 carrierd24. Wth reference now to Figs.
5 and 26, carrier | owering i s acconplished through the conbi nation of
declination belt assenbly 90 and an over bead declination
bIock assenbly 100. Wen the er eOB4 er 3 nip belt 70

and gripper 80 assenblies it is uprlght
912 extended outwardly of a center I|ne
erect carrier 3 | eaves thegd?
nount ed upon t he second

declination assegply whest
respectively received Byl eft

e carrier 3. As the
apd the gri 82
MNected MBward T e

5 910, 912 are 20

decl i nation

belts 92, 94 and 93, 95. 1Q4 < to Figs. 5
and 26 but nore particul arl l.gs. ’972 the dhirs of belts
92, 94 and 93, 95 of the i ‘§9 4 setiol Are spaced
apart so that the 25 Lo i MY DS et ! H,x Fpr reference,
‘one pair of fupps\o4ante ' 4 g he "right"
declination belts whil:"”e opi ANSeR Ul 3O% o6 928
934 - 950 L
912

&

96!



belts are considered the "left"

94, 95—+s—an endl ess—belt—The spacHrg—sheowr—36—— bet ween-t-he—faehe

surfaces of each pair of belts
facing surfaces of each pair of
di sposed cl os

h so
are wedged beS&égﬁggﬂg each pair of noving belts.

t hus 35 transl ated al ong the

pair. Each of the four belts 92, 93,

s for il lustration purposes. The
belts 92, 94 and 93, 95 belts are
that the panels 910, 912 of zk'?r 3
The carriers ar e

apparatus 10 by the noving belts.

Al t hough only the general structure of th#&/adelts assenbly 90 is shown
it can be appreciated 4 means of WO 96/ 32322
PCT / US96/ 05267 - 27 - endl ess

belt novenent conmmonl ed by t

For exanple, the e Of "a circu
the ends of the b\t runs with
the ends of the ru o 5 1t:

contact (as is i\l | ustrat ed

in the nip bE:

hosHif'skilled in the — I Jart are enployed.
ar foller g2 necha,rllll“f.'ffm 91 di sposed at
additiomar rolle Edispos§¢|betmeen

r'sj
g belts ip qurfaGe-to-surface

H refer
]

I ntai n opposi;
: : 9




novenents are in synchronization with the novenent of the
bot te-group conveyi ng—nechani sm ( t-hat—s—t-he—bottle- 10

conveyors 112). Each carrier 3 is received by the declination belts
such that each carrier 3 overlies a group of bottles 5. Ref erring
now particularly to the side el evational view of Fig. 2 n L mum
angl e of declivﬁé 22 of the pairs of belts 92, 94 (.and 8§P%§§%&h%ch

are parallel 15 to 92, 94 but not visible in Fig. 26), and the

hori zont al pl ane of the groupd24f bottles 5 ifel? 9yn as an angle
denoted "A" of 4 degrees. The angul ar ori eg#gtiRQn of e 963f9¢gplination
belts 92, 94 and 93, 96 cadses the ch/}frs N ggadbal |y descend
upon the groups of bottleg 5. Lowerjzf of \\<frier 3 is aided by
the overhead declination bh\Qck Z# R h /A series of

.\\‘\\\\;C\
‘\‘\\\\\\ oY II"\D

N X
N 0
L SR RNNRRRN
RNty )
‘ﬁgﬁkﬁﬁﬂmn
3
lll"\\\\q

NN ‘mm@;; ler |3. The

HISZT by thelbelts 92, 94
s he top of the handl e
el ps stabilize and
i ers. The bl ocks

handl e- engagi ng bIFpks P \§§§§#ﬁm ! ¥SS chain which in
turn is in al i gnment & S

Referring nonentarily pzd 3N
” = N

groove or slot 103 L& re RN Mu~

over head assenbh//’s d i <SRN

92, 94 and 93, PW

MRS R
and 93, 96 the AN
ortion, is 30 i ‘~L §§S§§§§\o<b*ww'v
Peinfor&e the npverent oSNNSl
NN

may be spaced f} or synchron QQ%“W' 'l means of futilization
as illustrated fis to have the TGS 102 abyit {/fine anot hef so that

essentially a continuous groove ‘Jﬂ]* or slot is foffted.

Referring nmonentarily to Fig. 28’H i further ensure st ab}l e novenent
of carriers 3 gn alternate versi ojfif the '
] i
2 4
/' 96I¢97!

I
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- 28— -decl i hation-belt assesbly Q0 includes a guide 98 99

positioned to engage the fold line created between each bot t om panel
910, 912 and an adj acent side wall of the carrier 3. The guide 98, 99
is parallel and coextensive 5 with the length of the belts_92 94 and
93, 96. The g¥Pgesz 98, 99 thus further aid in |oweringPEHUSIRST o 5
3 and further stabilization of the carriers 3 as they are | owered.

To obtain optimum performance and reliabil4/24 fromthe apparatus 10,
rat her then being conpletely | owered over a 10 group of bottles 5, each
carrier is only substantially | onered prior to the departure of the
carrier panels 910, 912 fromthe declination belts. 9 el 93, 96
and departure of the handle portion fromthe over
declination blocks 102. 15 Compl eted | oweri ng o“t-agg

over a .group of bottles 5 is achieved in the seAti 3\

120 which follows the declination belt assenbly 90 ﬂ;s oxes
declination block 100 assenblies. Carriers 3 and grdiips ¢f “\§0X

exit the declination ?p++~3g\3:? over head
' o




20 declination block 100 assenblies as a unit denoted by the

 numher 6 in Fig 26.—The-carri er - bottde—th+-t—6—+s5—a—package Hi—which  ——
the fully-erected carrier 3 is substantially but not conpl et ed
| ower ed over the bottle grouping 5. The carrier 3 is either
angul arly di sposed with respect to the 25 bot tl e-groupi ng t he
angul ar pl aceMM638322¢ he carrier 3 over the bottles 5,P§Fn§ﬂgmggrrier
3 may be horizontal ly disposed as it_exits the declination section
due to contact of the rearnost end of the ®#&ier handl e by the | ast
declination block 102. Referring now also to Fig. 30 30, the seating
wheel assenbly 120 is a ferris-wheel-1ike structure wherein seating
bl ocks 122 are attached to a revol vi ngathgel ord&drum g er
whi ch. mai nt ai ns t hei r s/80wWn dl y-di i IS, m&l
‘handl| e- receiving slot is down ed) oriengmEtTom, /The 35~
seating bl ocks 122 mai ntai ngghe sanp~orientg as they jzi"“FFKCeI I n
means for preservation

the circular path of the wheel . Sui_Le#0
of the orientati-on of the seati :
PCT/ US96/ 05267
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bl ocks 122 as the wheel 124 turns is to allow the seating

to f+eelyr—pivot—w th respect t
illustrated in Fig. 26.

alignment is illustrated in 5
a planetary g
seati ng e@{)ngzz In Fig.

"planet" gears 127 that

A nore

o—t-he—wheel—7F

bl ocks 122

hi-s .arrangenent ds sinply

- prec
Fig. 30.

systemto maintain the downward orient
the seating bl ocks 122 are
revol ve around a centrally di sposed

30,

gear 126 in known nechani cal manner. 6/24

a handl e-recei ving groove or slot 1
groove/ sl ot 103 of the : og?rhe i
handl e-r ecei vi ng portion

visible in the illustration of Fi

15 ‘bl ocks 102, 122 may he-gonsidered
rotati on of the wheel 1567 s sSyrChifepiced

carrier-bottle units 6 so tpe Y

A
gutivi‘;}siﬁi?
handl e ot g ¢ !w

t he handl es of cons
t he wheel
that the
path of the wheel 124 as
seating block 122 re

124 and 2

s

sarlfe

nd not vigi bl g (9. 26,
entical _in this aspect.
wi t93 t gseent’ of the

i se nmeans of maintaining
Fig. 30 illustrates the use of

PofBaitagh 0

"sun"
The seating bl ocks 122 have
I**e t he handl e-recei ving
I on bl ocks 102. Since the
ing block 122 is not fully
t he
The

"0 bl geks %92 engage

M\ #he ppvenents of

: \g ynchr®ni zed such
NELs the angul ar

MA of a
e the seating

bl ock 122 engages the handl g29f ‘\\\ 3t fon of Yt he wheel noves
the bl ock 122 both downward angd<= ’—“Tiﬁ=t of8& he carrier 3
over a group of bottles 7S s Ty e cam er is fully
"seated" with respe \ L8 \ he un%%t of a group
of bottl es amida mwﬁ‘s~atea S '§§a§|¢f=s hy/ t he 30
ref erence nuner al hl@'. 55 e Pty S ryb f r extdyd f cl osure.
S5 .
56 55 85 *“;\\\
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The seating bl ocks 122 may be spring-|oaded such that If a bottle is
engaged—+rat-her—than a—earti er -hapdbe—t-he~————reststance w | | —cause—the——m—
seating block to be pushed 35 backward toward its point of coupling.

In this manner damage and jamming is prevented if a msaligned bottle

is enga seating bl ock 122. . WD 96/3

PCT/ US96/ 0h 0 W0 96 - 30 - “Petiusssnns
Figs. 26 and 27 the bottles 1 are shown in groupings 5 of two by
three arrays, a total of six bottles per %i28up. However, as
previously nmentioned, it is noted that the system of the invention
works well with various nultiples of 5 bottles to be packaged. To
reinforce this point, the description and illustrations of the
preferred enbodi nent pot h si x- and ei ght-bottle
configurations. For { e Dottle grippers 114 illustrated in
t he : i sometric schemappg e
bottle group while the carriers 3}F
illustrations depict a six-bottleE

). S iggconfigured for an eight- 10
d bottle groupings in ot her
bnf i guration. The




principles of the invention are equally applicable to both si x- and
ei ght=bottle confi gurations—as well—as—ot-hef————-marrayed configurations.. —

15 Referring now briefly to Fig. 29, in an alternate ver si on
of the overhead declination block 102a bevel |l ed bottom wal I s 101a

| ead to the groove, or slot 103a for receiving the carrj o
Fol der and G UWP9&#R322 Referring now again particularly @%ﬁ%‘?
upon | eavi ng the seating portion 120 of the apparatus 10 each

package 7 is engaged and transported by a82ékage | ug assenbly 130.
The package lug assenbly 130 primarily gonsists of a pair of "opposj ng
endl ess chains 132 upon which 25 a m)untgd l ugs 134 that engage eac =
package 7. C osure of the c@to A e ch Gkage 7 is accgplishea
in the fol ding and gl ui ng area esapparatus 10 as the
packages are noved al ong by the . Referring n
particularly to Fig. 31, therein » -

assenbly 140 of the apparatus fof I, [ oali ng bottom | oadi ng basket-stllle
carriers 10 according to al p rfred ewpodi ment of the invention.
The gl ui ng operation wll pe d§iscussed |a , however, for clarityj of
understanding it is now noted thhat @glue/is appliefi to the 35 I Nt e b
side (that is, the side wg ch fafes]t i nsi de ofey the erectedfcarrj e
3) of the so-called greatfy bottpm jal pad%l 912 of the carrjer 3
Guels appl i ed to adhere {he/ > &
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- 31 - _ ri ser_panel supanL-Labs_gsé——gés——Q71 973-

side of the greater bot t om wal | panel 912. In a version of t he
carrier wthout support tabs 961, 963, 971, 973 folding and adherence
of the support t abs_woul d obvi ously nhot be 5 necessary for

carrier. The“SQ¥Ms of the fol der- gl uer assenbly 1!&5&2"&“’7
positioned to fold the el ements of the carrier 3 in sequence.

addition to the illustration of Fi /281, reference may now al so

si mul t aneously be nmade to Figs. 32, 33, 34 and 35 which contain

addi tional views of 10 f Ider-olger feature and any of the

previ ously descri bed
support ~ tabs 9Off

Mg packages
| aps 910, 912 arF
t her than downwa
Hipction, the botto el 4
then under the carrj
Dg. The suppo

direction indicat ¢d byygghe di
approach the fol ding seetipn

vertically orient
912 are first fol
into face-to- s VEaYa o—fC atg Watel)
961, 963, 971 973 are sheel | Izt al
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conveniently referred to as a tab folding block 141. 25 Consi stent with

the_carrier orientatian _disc reat er boettemparet———-—

flap 912 is the first of the two bottom panel flaps 190, 912 engaged.
The greater panel flap 912 is engaged and caused to be fol ded
vertically dowward by the I nclined edge of the first | v .
panel - f ol di ng WRMM3Rso> 30 The first vertical panel-folding wedge 162
folds the greater panel 912 to a vertjcally downward position wherein
it is sandw ched between the medge'%%égand the folding block 141.

The folding block 141 provi des edges and surfaces which separate and
fold the support tabs into place and spaces 35 whi ch accommodat e t he
tabs as they are being mani pul at ed. (’Eﬁéh pair of a long and short
support tab 961 & 971, 963 & . 973, ' at jopposi4TQ s of the
carrier is engaged WO 96/29322

PCT/ US96/ 05267 32 -
si mul t aneousl y by the‘PIogk 141 (note Fig. he end of the T carrier
wi th support tabs 961,,they| onger tab, and t he shorter, tab, is
t he | eadi ng end). Frbzl§>poi- o= Coty |

| | o4
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| 82 |
| 939 |935] 925 g2’ |
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facing the front portion of the support block 141, as in 5 Fig. 34 in

particular, the right side of—the—block—t4l—is confi gureg—to—engage———
“and accommodat e the | onger tabs 961, 971 while the left side is
configured to engage and accommodat e the | onger tabs 963, 973. The

bl ock 141 first separates each long tab 961, 963 from|

acconpanyi ng MeR6p2323 tab 971, 973. A horizontal facet 1zgﬂgﬁﬁmgmﬂ

vertical facet 143 form a wedge-like cove 159 for the | onger, or

maj or, tab 961, 963. A recess 154 fi3/24he ninor tab is formed by an

inclined facet 152 and a vertical facet 153. A short
upwar dl y-inclined edge 155 at the intersection of facet 143 15 and 152

engages the nmjor support tab 961, 963. As the carrier advances, the
maj or support tab 961, 963 noves di vergingly away fromthe m nor
support tab 971, 973 al ong t he edge 155. The | eadi ng major tab
fol ding edge 155 intersects and is continued by a trailing major tab

edge 144 is forned
nd t he

fol ding 20 edge 144. The trailing major tab foldi

at the intersection of the najor tab verticalajacet

upwardl y-inclined major tab ranp 145. As the @arrie continues its
travel the nmajor support tab 961, 971 cqnti nu di ver gi ng ascent
along trailing major tab 25 fol di ng edge 14¥. the major tab
ranp 145 and the @orailing myjor tab foldi 4 al so diverge

outwardly as |1 as upwardly, the major suppgft| tipgb 961, 971
ultimately is placed in and travels in face contacti rel ati onship
with the major tab np 145. As the carrier 30 contfinues to travel,
the major support b 961, 971 subsequent |y} co Nito face
contacting relationship with the horizontal surfla 156 & the

folding block. As the ‘
ri ght side of ¢ the foldi
tab 35 971, 973" fol ded

9 3 is fol®ed to the
41'P5 d &i:ﬁﬁg, t he minor support
IefE.,WTgé m nor tlab recess 154 of
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the bl ock 141 provi des space for the mnor tab 971, 973 of t he

car r4-e+—3—+t0 be—nitially separatedfrom-the—nuior tab MO

96/ 32322 PCT/ US96/ 05267

- 33 - 961 963. The minor tab 971, 973 is initially engaged by
the | eading m b fol di ng edge 160. The | eadi ng m nor di ng
edge 160 is fo “the intersection of the pl anes of tab
vertical facet 147 and the major tab 5 ranp 145, and intersects the
trailing minor tab folding edge ~ 12/24 The trailing minor tab folding
edge 148 is forned at n\Rf the g tab verti cal

facet 147 and the i par, N % 971, 973 is

noved outwardly apd
outwardly and upwar dlfy
novenent of the carrie

face-contacting reIatLEr

nE\-carr r 3 by the 10

h\ downstr eam
973 to cone into

the carrier 3
pojtles 3 in the
fi$upport | edges 158.

di ng bl (
under si

begins its travel onf til
carrier are support@d .15
When t he

292
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carrier package 7 reaches the horizontal surface 156 of the fol di ng

bl oek—the—+ajor -961, -963—and m nor 99— —+abs——— have beenfoldedeo

outwardly and into flat face relationship wi th the underside of
bottles 3 of each package 7. As the 20 conveyor continues to transport a
package 7 do r gl ue I's applied by conventional as a
glue gun to mﬁﬁfﬂz downwar dl y- ext endi ng greater bottom MWZ as
nmenti oned above. Gue is applied to the central portion of t he pane
912 in a position suitable for the support3/24bs 25 961, 963, 971, 973 to
be adhered thereto when the greater panel is folded up ggnto flat face

relation with the bottom of the package 7. Gue is app,®ed at a
conveni ent | ocation such as the gluer recess 157 provifded.

Referring particularly no S plue has been
applied to the bottom pane H1\ 3 is closed
and | ocked in successive sSES lr i he
fol di ng bl ock 141 provides| - ‘ C i c® the
package 7, and bot t | i T - 1o '

during 35 further trans g wedge
164 engages and fol ds the rd in

the sane manner as theegfir
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- 34 - fol di ng wedge 162 folds the greater panel 912 as descri bed
abowe—7Fhe gr | esse+—010-—bott-em-parels—are —--sahdw-ched
bet ween respective first 162 and second 164 panel - f ol di ng wedges and
t he dead plate 161. The first 5 hori zontal panel -fol di ng wedge 166
and second hog| | panel -fol ding wedge 168 fold the ' i
bott om panel su&&%‘?’@lz, 910 into their closing position of WW
rel ationship with one another. As can be nore clearly seen in Fig.
35, the first horizontal panel-folding web¥@4166 is 10 | onger and
engages and folds t gl ue-contai ni ng greater ~ panel 912 under before
the | esser bottom panel is mani pul ated. The. l es bott om panel 910

t hus becones the uter-nost of the two boftom S. The
bottomwal |l sealing plate 17Q_fQ 61 and provides

IS Wallls ) olcrTo LA
a surface 174 upon which z -.?2327://’ ’?T%ﬁﬂ??'*?zf 871, 973 and
gl ue-cont ai ni ng gra //{//4;4;//,/?/;[//// to be pressed

t oget her thereby adQer+ny 7 g he/suppt < ‘:f?/ g1\ 963, 971, 973 to the
EQF

120

jed O ensure a3os8 .

greater bottom
sealing 20 plate 170 h
w t hout = becom ng eagghy snp . ‘
fromthe deadplate 16 ‘ Beal ing plate 170, t he ed lip 172
of the sealing plate el tiroged | ower than the deadpl ate 161
5 .16 801 and the plate 170 itself is
3l ose the deadplate 161 to permt the
H®910, 912 to engage the bevelled lip 172

packag®

and horizontal folding weiied |
positioned sufficientl ‘
bottomthe bottom
wi t hout

RGN
/—’




snaggi ng. The side walls 176 of the sealing plate 170 urge t he side

walls of the carrier 3 |nwar dyyt-o—a—desi+ed—38——posi ti on and—hetp—keep———

‘the transported packages 7 properly al i gned during transport. The
front portion of each sidewall 176 is inwardly bevelled to also help
gui de the ckage onto the sealing plate 170 between t 76.

Cl osure of thawﬁﬁﬁ “&r 35 Cl osure of the bottom of tﬁgn?%bkﬁg% 3
may be achi eved by several neans. For exanpl e, adherence of the

bot t om WO 96/ 32322 15/24

PCT/ US96/ 05267 " ' - 35 - panel s 910,
912 to one another b Anot her effective nmeans for

mechani sm known as a "punch | ock™ in
' ernost of the two bottom panels
re seperinposed over correspondlng

n tR€ inside bottom

closure is the use of
t he packaging field

has male 5 | ockin
femal e. apertures and
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panel . To help effectively close the bottomof the carrier 3,
part+etta- y if -t he carrer—w || be_closed—utilizing—a- —punch lock
the two bottom panels 910, 912 can be drawn 10 inwardly to help align
the two bottom panels 910, 912. This is particularly useful, and
necessary, to | e and femal e | ock features and | efu
to generally eﬁ’@%?’gﬁzga that the carrier 3 isinits optiwm’g% ?up
condi tion with the bottom panels 910, 910 overlapping by a 15
predet erm ned anount. Referring now to Ri6§2436, the bottom panel s
910, 912 are urged into predeterm ned face-to-face alignnment with one
anot her by means of | ©®or - nount ed | ug sets 182 in the bottom panel
al i gnnent assenbly. 0 sets 182 engage pull holes (al so known as

al i gnment 20 \UNEF ti ghtening apertures) 914 (which can be seen
in Fig. 3) in tWN pdNanel s 910, 912 of t carriers 3.
Each | ug set 182 has sl i ased noveabl #71 ug nber 184 and

may be o6 acconplished by
bi asi ng mechani sm A pair of
w2 pair of support rods 190. The
106 endl ess

IS spring-

2l

opposing lug sets 18
pairs of |ug sets ™

chai ns 188. The noveal
bi ased outwardly and is noved
t hrough noving contact with the

transl ating i nwardly upon the
of the carriers 3 are inig8al
noveabl e 35 | ug menbers 184 are ré¢@&act ed Y

the ranp 194). Each noyeable | ug nenber 3
protrudi ng portion 185 l’ibco@@red to
Y 4 / 107

404

404
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- 36— .—correspond to and-be—closely+received by the apex ofthe
triangul ar-shaped ti ghteni ng apertures 914. Each stationary | ug

menber 186 has a lip-like |inear protruding portion 187 that is
configured to rr ond to and be closely received 5 by t t he
triangular-shd@gaa%F&htenlng apertures 914. As previoungnggg@ﬁgé

t he bottom panel s 910, 912 of carriers 3 are in face-to-face
partially overlapping rel ationshi p W24 t he packages 7 |eave the

f ol di ng and gluing area 140 of the apparatus 10. As the
10 menbers 184 travel the leading ranp 194 they pull the b

panel s 910, 912 inwardly to a predeterm ned posit|§n tignary
| ug menbers 186 hel p prevent the bottom panel s 0 912
drawn ‘too far inwardly. The | eading ranp @94 may be stet Kpomn
manner .to provide two tiers 15 of ranps for he nnvea : ‘L
t hat | eadi ng and trailing noveabl e | ug menper s ve
essentially - simultaneously to prevent a "s |ss *n ‘ he
bott om panel s 910, 912 are drawn together. ' J o
)
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arrangenment cam followers of the |eading noveable |ug 20 menber s engage

onl y—the upper-tiered ranp The upper-tiered ranp i s._noLe steeply

inclined than the | owered-tiered ranp. The | ess steep lower-tiered
ranp is contacted only by the cam followers of the trailing noveabl e
| ug nmenbers. Because of the difference in pitches of the _two ranps
the | eading 25WO%PHE2 nenbers are delayed in their inward movEREHESERS |

t he trailing lug nenbers are also noving inwardly. After the
bott om panel s 910, 912 have been ti ght enetgf4r edet er m ned anount and
held in place by the lug sets, 182 punch | ock features may be engaged
by means of conventional rotating 30 fingers 200 whi ch synchronously
protrude upwardly through the alignnment assenbly 180. The noveabl e

| ug menbers 184 are allowed to retract to their outwardnost position
by a - ranp 195 at the trailing (or exit) end of the camrail 192.

The fully-closed packages 7 may then exL& thé?apparatus by 35

conventi onal neans. Referri ngv now®o Figs. 37 and 38, as the
bott om panel s 910, 91g¢ﬁ Be cayrier are drawn together the tops
of WD 96/ 32322 - '
PCT/ US96/ 05267 /
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bottles are engaged by belts 402 of a bottle stabilizer assenbly 400.

The belts 402 raotate in the sane_direction as. the directd

travel and at the sanme speed. The bottle stabilizer 400 prevents
bottles fromrising upwardly 5 out of the carrier as the bottom panels
910, 912 are drawn t oget her as descri bed above. .
nodi fi cati ons W‘E@"@ade I n the foregoing W t hout depar et} %ﬁﬁ’t he
scope and spirit of the clainmed [ nveqb}ﬂp. W96/ 32322

PCT/ US96/ 05267 - 38 - :
CLAI M5 1. A mechanismfor seating open-bottoned carriers aligned
over transported groupings of predeterm ned nunbers of cont ai ners,

t he nmechani sm conpri si ng:




5 at | east one seating menber adapted for engaging a top-

most—region of the carriers nmounted-in-synchronous vertical

cyclically-revolving notion in operable disposition above t he
transported groupi ngs of predeterm ned nunbers of cont ai ners such
that as said at_| east one seating nenber 10 travel s througﬁwﬁwkg rc,
of said synchr WB¥BR ¢ cal cyclically-revol ving notio Wai d
at | east one seat i ng nenber engages the top-nost region of a
respective one of the carriers and i2grgss the respective carrier
downwardly in relation to the containers. 15 2. The nmechani sm of
claim1, wherein the top-nost region - of the carriers is a handle
structure.and a bottom surface of said at |east one seating nenber
i ncl udes a groove ext endi ng | ongi tudi nal l'y therethrough. 3.
The nmechani sm of cﬁi Y\, Wher ei id at |east one 20 seating nenber is
spring-1 oaded such™t ead® one seating nenber retracts
away fromthe respectf vt ier if = substantial resistance to

] eL\er downward is incurred. 4,
(\erRi N said at |east one 25 seating nenber is
‘ pI anetary gear nechani sm 5.

()
\}/ 7, ﬂqai carriers with rq;gect to
™

nount ed upon a pl any
A system for seatl
groupi ngs of predete

cont ai ners,

il

o
g -



the system conprising: 30 a conveyor transporting a colum of the

groupings..of . predeterm ned—Aurbers—oi—contai-hrers wWith the—
open- bot t oned carri ers al i gned thereover; and WO 96/ 32322
PCT/ US96/ 05267 - 39 - at
| east one seating nenber nmounted in synchronous vertic
cyclicall y-re\)UPgF’HB 2%otion in operabl>/e di sposi tion gtgrlg%yagszﬂ
conveyor such that as said at | east one seating menber travel s
through a lower arc of said synchronous 52%/24vertical cyclically-revolving
notion said at | east one seating menber engages a respective one of
the carriers and I npel s the respective carrier dowwardly in relation
to a r especf™vegrouprmyof—tife=fyont ai ners. oF e syst em of
claim5b, said at ] east one seating nmenper 10 havi ng p groove Extendi ng
| ongi t-udi nal 'y thfough a bottom sur face for engagkng a topr nost
regi on of the car% S. =
o J@ )

| 0

(]

2

w/

—
-

=D
,jﬁ[“ e

——-gw—-—.-—

=

.._-'..._..(_')_..__..J y
o

.55)

-—
-

l
NS

.l

153



7. The nmechanismof claim5, wherein said at |east one seating

memher is spring-loaded such that _said at_least one seatingtrenber

retracts away fromthe respective carrier if 15 substantial resistance
to inpelling the respective carrier downward is incurred. 8.
The mechani smof claim5, wherein said at | east one seatin ,8 rrenber IS
mount ed upon aWEI96PR2 gear of a pl anetary gear mechani sR¢T/US! 9.
An apparatus for | oading containers into open-bottoned -carri ers, t he
carriers having a pair of opposing bottonp2/24 panels adjoining side
wal s thereof, the apparatus . conpri sing: a contai ner feeder
assenbl y havi ng conveyor nechani sm 25 for transl ati at | east one
colum of a series of gr oupi ngs of predeterﬁ neg nbers of
cont ai ners along a first |evel; a carry er Baedder for
retrieving the carriers froma carrier THier; 30 a
carrier. tinmer-transport assenbly disposed in je I ve
comruni cation with said carrier feeder fq g th
carriers fromsaid carrier feeder and inilti at g ansport of
the carriers in -4 ~
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- 40 - synchronous pat-altel—pidloh—wi-t-h sai d at—east—ore—
colum of a series of groupings of predeterm ned ' nunber s of
containers at a second | evel above said first level such that
.the carriers are aligned 5 over respective ones o

gr oupi ngs of WO 9% '32329 predeterm ned nunbelros of contai nersfpﬂi@%ﬁ,

gri pper assenbly for grasping and pulling the bottom panel s of
the carriers outwardly with respect to <23/24 a centerline thereof such
that the bottom panels 10 are substantially transversely

di sposed wth respect to side walls of the carriers as the
carriers are transl ated; a declinatipn belt assenbly having a
downwar dl y- declini ng"p§ r of osin onggjed endl ess belt 15
pairs. in face-to-face relatiogshi [ orning\a = @ pat hway

t herebetween for receiving t sversety ext endi ng bottom panel s
of the carriers and ansporting /thes ler in

synchr onous tf respective
20 ones of ' gpﬁ =T

cont ai ners; ap e 2 = ' ng nember

g(‘ ;|

71




mounted i n synchronous vertical cyclically- revol ving notion in
operable—di sposi ti on—above. 25 i ' :

nunbers of contai ners such that as said at | east one seating
menber travels through a |ower arc of said synchronous vertica
cyclically-revol ving notion said at | east one seat]

e%gages ay30 0 %6/3 z"respective one of the carriers and inpelgegﬂgﬁmgﬁﬁ
respective carrier downwardly in relati @4/3% a respective
groupi ng of the containers; and A a bottom panel closure nmechani sm
f or securing the bott om panel s pach carrier toget-kegr. 35 10.
The apparatus of claim9, said at |eas e seating nmenyer having a
groove extending |ongitudinally throug WO 96/ 32822

PCT/ US96/ 05267 - 41 - bottom

surface for engaging a top-nost region of




carriers.

' i 11. The apparatus ‘of claim9, wherein said ap ene
seating nmenher ls.spring-| oaded-sueh—that—sai-d—at—teast on eat

menber retracts away fromthe respective carrier if subs
resistance to inpelling the respective carrier downwar d
12. The apparatus of claim9, wherein said at |east one
menber s nounted a pl ane ' ear
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(54) Tifle: APPARATUS FOR LOADING BOTTOM-LOADING BASKET-STYLE CARRIER

(57) Abstract

An apparatus (10) for loading containers into basket-style bottom-loading carriers (3) has a confainer infeed mechanism; a carrier
infeed supplier (30); a carrier feeder mechanism (50) for removing carriers from the carrier infeed supplier; a carier timer-transport assembly
(60 or 260) for receiving carriers (3) from the carrier infeed supplier and initiating transport of the carriers in synchronous parallel motion
above the containers; a gripper (82) assembly for opening the carriers (3); a declination belt assembly (90) forming a pathway for receiving
trangversely extending bottom panels of said carriers and transposting said carriers downwardly over the groupings of containers; & seating
assembling (120) for engaging tops of handles of carriers such that as the seating members rotate the bottommost seating member engages
the respective tops of the handles of the carriers; and bottom-panel closure mechanisms (130, 140, 182) for placing the bottom panels
together in Jocking relationship with respect to one another.




