TITLE A FI TMENT | NDEXER FOR A POUCH FI LLER BACKGROUND [ 0001] The present

di scl osure relates generally to form fill and seal nachines. Mre

speci fi cavbypiornes2pr esent di scl osure rel ates to i nprovememus2a1o/0e$3e4 f or m
fill and seal machines. [0002] Form fill and seal machines are comonly
known in the packaging industry. Form fill and seal nachines are generally
made of nunmerous conponents that perform separate steps of formng, filling

and sealing containers with a suitable product such as a food or nedi cal
product. Typically, the machine transforns a roll of filminto a flexible
container. The machine fills the fl exThieg container with the food or

nmedi cal product and seals the container. The nmachine can further attach a

fitment to the flexi bherpENTEVDENGIEFOASPFOUCIPRYEDERONAl form fill
and seal machines contain a nunber of components that are unstable, wear

down easily causing increased dowmpAdgeriUNDeEpai rs and/ or are not opti nmal
internms of speed, efficiency or energy use. SUVWARY [0003] The present

di sclosure is Eiobifp’rﬁé_ipiéégeﬁtocﬁmloé‘uiré b1 BB oSRahIYTRE AL SHIRAAD LBA hadivdsdual
conponents that conprise the form fill and seal machines. In a general

enbodi menMort srecgicelgrthe gicslt dssglosuprrolicd és iraporetcuts v g dorns gt @ scal
fitment indexing nodule and a fitnment indexer constructed and arranged
transfer F2f1Pent to a fitnment applicator station. [0004] In an

enbodi nent, thgopeessid, il S£ldOSdAl enhNEs A @rhinbM®Nkndwitl@X &he GRGRIISI Ng a
vertical positioning stand conprising a vertical sliding assenbly; and a
hor i zont alndstiyeRernpdsl andossiehpaelysesndsi yeagra e ade 06 numerops compeancndy thei ng

assenbly.  The horlzontale b4 fH, RARI L IAREISAEREY SATRILASS. 3roi:Aed
pneunat| ¢t act uat or ass Yy
such as a food or medical product. Typically, the machine transforms a roll of film into a
flexible container. The machine fills the flexible container with the food or medical
product and seals the container. The machine can further attach a fitment to the flexible
container. Nevertheless, conventional form, fill and secal machines contain a number of

components that are unstable, wear down easily causing increased down time for repairs

and/or are not optimal in terms of speed, efficiency or energy use.

SUMMARY

[0003] The present disclosure is directed to form, fill and seal machines and the
individual components that comprise the form, fill and seal machines. In a general
embodiment, the present disclosure provides a feed conveyor system, a fitment indexing
module and a fitment indexer constructed and arranged transfer a fitment to a fitment
applicator station.

[0004] In an embodiment, the present disclosure provides a fitment indexer
comprising a vertical positioning stand comprising a vertical sliding assembly; and a
horizontal fitment positioning assembly attached to the vertical sliding assembly. The
horizontal fitment positioning assembly comprises a guided pneumatic actuator assembly

attached to a bracket. The guided pneumatic actuator assembly is constructed and



attached to a bracket. The guided pneumatic actuator assenbly is
constructed andarranged to nove the bracket in a direction that is

appr oxi newel2giopaizendi cul ar to a direction of novenent pgTIiUsROWMRE4D<al
sliding assenbly. [0005] In another enbodi ment, the present disclosure
provi des a vertical guided pneumatic actuator device conprising a rodless
pneumati c actuator, a vertical sliding assenbly attached to the rodl ess
pneumati ¢ actuator, and an attachnent support attached to the verti cal
sliding agsaiphlte h&ROEe backn ial 4 Arb@idny thaidaproRiMately NRIPINERARE to a

di scl osure provides a horizontal fitnent positioning assenbly conprising a
gui ded pnéigeiiphef mevemenbydbe serbrsl siompgrepssitdy.a pneumatic actuator, a
bracket attach t he [ tic S V.ac ozzl e
at tached ot nRBPom AP ERDBREHIRL' Ge a5 HRLRN EHIETRG » SRR et
The br ackpicugffic bRtiafort d&iheqgpridingia dodlekOPOFAImdtic artuod) adi ereioil, slidivgs

pi ck-up pin nozzle conprises a tapered end portion. The pick-up pin nozzle

can conpr#sembly dRehsdoerthe rodiessinmgumats puaiple RBA N Aftaghnagy supppriattached

circunfergqhé@&ﬁgh%ﬂgﬁ>%QQ e one or nore flat edges. [0008] In yet

anot her enbodi nent, t § present disclosure provides a feed conveyor system
conpri sing a sif9p6F In d4ir alnenatevefanthoedinhent athe passsetndibgloatrd¢ polvetts tachdrizentalippor t
frame, and a fitnent .i ndexi ng nodul e attached to the support frame. The

fitment i HERSE nBOYUINGE ¥AFMBlY SOPRENSE o SHEds BB ASHBIYi 455™Gli ded
pneumat i CcAREMMPON PRURLIOAcRLBE Ca bERROO)tabRE id 1 BhidERIphc @SR Yat6AN
conprise a first elongated rail, a second elongated rail, a third el ongated

rail and assembly, endcgun dezahattached ewotistiradicdindridpiek-upmgedozzbe hitdcticd to
Do Rt RS O TN AL BT ¥ o be ol d avay from
the fitnent rajgooapEembinbddmasethciALRESin 1070 oD riseRPApErch bANPortbA010]
In still another enbodi ment, the present disclosure provides a fitnent
The pick-up pin nozzle can comprise an end portion having a circumferential flange. The
circumferential flange can have one or more flat edges.
[0008] In yet another embodiment, the present disclosure provides a feed conveyor
system comprising a support frame, a fitment rail assembly attached to the support frame,
and a fitment indexing module attached to the support frame. The fitment indexing
module can be attached to the support frame via a guided pneumatic actuator mounting
plate.
[0009] The fitment rail assembly can comprise a first clongated rail, a second
clongated rail, a third elongated rail and a rail end guide that is constructed and arranged
to hold a plurality of fitments. The fitment rail assembly can be angled away from the
support frame and attached to the fitment indexing module at an end of the fitment rail
assembly located farthest from the support frame.
[0010] In still another embodiment, the present disclosure provides a fitment
indexing module comprising a guided pneumatic actuator, and an actuator plate attached
to the pneumatic actuator. The pneumatic actuator is constructed and arranged to move
the actuator plate towards and away from the pneumatic actuator. The actuator plate can

define a curved portion that is constructed and arranged to receive a fitment.



i ndexi ng nodul e conprising a guided pneumatic actuator, and an actuator
plate attached to the pneumatic actuator. The pneumatic actuator is

const ructwo 2ardti1a32ranged t o nove the actuator pl ate towacaaSangd/o2ssy from
the pneumatic actuator. The actuator plate can define a curved portion that
is constructed and arranged to receive a fitnment.[0011] In an alternative
enbodi nent, the present disclosure provides a nethod of transporting a
fitment. The nmethod conprises providing a feed conveyor system conprising a

support frame, [(g@11f nBNAltrRitlveafRARhoht atht pediest disciéduee ProRRIRE b rhétRbEof and a
fitment indexing nodule attached to the support frame. The fitnent indexing

modul e cotipspeiigaa plitfaigrht i Ehegnerhedreompigesaprendingt oricpd soaveaor avhis t o

h I C. . d. al. ' ' |
iemont TorpRRt ¥ Sbfor TiRe ZERERGY PP PSR ARR RENERp Mot BHH 5 at or
plate of fitheenk iihderig modelsi d@cisdtsl the sapport dw@id. NThe Hemastt wdéthg Phatue

containing the fitnment. The fitnment can be received by a fitnment indexer to
t r anspor t CAHRIISCH @ PERYEMELS actyaterand anacfuptenplaie aitaghedle the ppawnaticrcvérher
enbodi nmen then i oM | yiin i,t ment
Fo o cont b dlf IRE LonfiREs AAHRE LMK TRS, RoltE NOR° HertR MIndGplly
conpri si nfpeding upp fitrherft riativethe actubtomphite ofithe faswetrhldgxiap tramduéd ahd lowerisppor t

frame, and a fitmept indexin dul e attached to the support. frane, the
fitment i&‘&éﬁﬁuﬁ@r H@&%‘Foéltad%lﬁﬁgﬁlgﬁﬁq&né 'E]FF‘eﬁ‘i%etnit garhleq lii’a?lﬁ?(? g%ﬁt‘ém&?flté’_&‘i%ﬁli or
pl ate at t%Q%g%éﬁthtehﬁmgﬂﬁH%ﬁhﬁn@ﬁ)tpﬁ_@éthSt}[hﬁ‘l. method further conprises
adding at least one fitnent to the fitnent rail assenbly, feeding the

fitment into t W913ktuaneheplembedinfent,hthef prenentt diseldexé myondetulaemethodesi ng
the actuator .plate containing the fitne placi.ng the. fit t,into a

bi ke . AR gt BB 48 bl ndlok dReas, FoRRLRR, PRE TR TR EM 2o o
cont ai ner sy Borhpiesihg & B@FPort AR QI fitn]cBPAd] asfimiig vanirg ¢o e shb?orﬁ fresent

di sclosure is _to provide an inprove paratus for formng, filling and

d
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of a contai
The method further comprises adding at least one fitment to the fitment rail assembly,

feeding the fitment into the actuator plate of the fitment indexing module, lowering the
actuator plate containing the fitment, placing the fitment into a pick-up pin nipple of a
fitment indexer, and inserting the fitment onto a container using the fitment indexer.

[0013] An advantage of the present disclosure is to provide an improved apparatus
for forming, filling and sealing containers.

[0014] Another advantage of the present disclosure is to provide an improved
apparatus for sealing the edges (e.g., horizontal) of a container.

[0015] Yet another advantage of the present disclosure is to provide an improved
apparatus for placing a fitment onto a container.

[0016] Still another advantage of the present disclosure is to provide an improved
apparatus for transporting a fitment from a storage location to a fitment applicator station.

[0017] Another advantage of the present disclosure is to provide an improved
apparatus for loading a fitment onto a fitment indexer.

[0018] Additional features and advantages are described herein, and will be

apparent from the following Detailed Description and the figures.



[ 0015] Yet another advantage of the present disclosure is to provide an

i nproved apparatus for placing a fitnent onto a container. [0016] Still
anot her awo0antwages206f t he present disclosure is to provi @eTars261002830€d
apparatus for transporting a fitnent froma storage location to a fitnent
applicator station. [0017] Another advantage of the present disclosure is
to provide an inproved apparatus for loading a fitnent onto a fitnent

i ndexer. [0018] Additional features and advantages are described herein,
and will be apparent fromthe follow ng Detail ed Description and the
figures. BRIEF DESCRI PTION OF THE FIGURES [0019] FIG 1 illustrates a top

view of a sealing jaw i ngaeenhesk rentio®f of herprrseRrEsdi scl osure. [ 0020]
FIGS. 2A-2C illustrate side views of a sealing jaw in different positions

in an embodi memo19f Fidhel RIREERL dicpClieRUsiea st LhwHnGn 3mbbMRht 3F 8 @
side view of a back-up rubber in an enbodi ment of the present disclosure.

[ 0022] FI@esemndistlosier ates a top view of an upper clanping bracket in an

enbodi nent of t. di.scl osure 0023]. FI 4B il lustrates. a top view
of ol oner o alIERBERRS st Rt S NG A » P ingd RSB R Bt R
[ 0024] FI 4a erfibodimbhiSditind pescht disdi@sweew of a cl anpi ng bracket and fitnment
heat er bl ock assenbly in an enbodi nent of the present disclosure. [0025]

FIG 4D il ust 42EFE.redlpstygtesy sifle yicey afpbark-tr abket ingicenibadiment déka er
o ok 25SgRLy hpgdpeTod e of (e precert 0 sclosure, [0026) FIG 5
enbodi ment of [U0e2pFESenh diwsthtoswr eop MR YT i Gppbr icldnysihg direcked il gle vi ew
o A e B oo Ihs provent cloaurar P & 11 an
[0023] FIG. 4B illustrates a top view of a lower clamping bracket in an
embodiment of the present disclosure.
[0024] FIG. 4C illustrates a side view of a clamping bracket and fitment heater
block assembly in an embodiment of the present disclosure.
[0025] FIG. 4D illustrates a rear view of a clamping bracket and fitment heater
block assembly in an embodiment of the present disclosure.
[0026] FIG. 5 illustrates a front perspective view of a fitment heater block in an
embodiment of the present disclosure.
[0027] FIG. 6 illustrates a side view of a temperature probe or thermocouple in an
embodiment of the present disclosure.
[0028] FIG. 7 illustrates a front perspective view of fitment transfer framework in
an embodiment of the present disclosure.
[0029] FIG. 8 illustrates an exploded front perspective view of a fitment
application station in an embodiment of the present disclosure.
[0030] FIG. 9 illustrates a front perspective view of an applicator head plate
assembly in an embodiment of the present disclosure.
[0031] FIG. 10 illustrates an exploded front perspective view of a fitment indexer
in an embodiment of the present disclosure.

[0032] FIG. 11 illustrates a front perspective view of a pick-up pin nipple and a

vacuum nozzle assembly in an embodiment of the present disclosure.
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enbodi mrent of the present disclosure. [0028] FIG 7 illustrates a front
perspective view of fitnment transfer franework in an enbodi nent of the
present dwechwgur®s [0029] FIG 8 illustrates an expl odedTfusenb/opsnspect i ve
view of a fitment application station in an enbodi nent of the present

di sclosure. [0030] FIG 9 illustrates a front perspective view of an
applicator head plate assenbly in an enbodi nent of the present disclosure.
[0031] FIG 10 illustrates an expl oded front perspective view of a fitnent

i ndexer in an ?ﬂ'@@}jFI(ﬁrltZAQﬂlu_ét‘fa@esQ{ﬁ%%rs@%&ﬁde%&% 6f arl DR BInef Gppditin an
illustrates a front perspective view of a pick-up pin nipple and a vacuum

nozzl e asgebdslimentpidhe pietrndidiselesuref t he present di scl osure.[0033] FIG 12A
il trat t] i f ttach i
erbodi ment of (NLEREIRRAGHFed il Nep B rR OED b Bk RIRH gilio@hept

per spect i yfthy peverafdigldtgcket in an enbodi nent of the present disclosure.
[0035] FIG 13 illustrates an expl oded front perspective view of a feed

conveyor syst ePO3AFIGdSxillugiraies it exnlodednTinSEPREHIc HEWiHhe fspdsemeyor

di scl osur is}e&rpgtﬁiﬁ%l%%:}!;%dév‘}ce{ ! A etﬁloﬁ%hggzltreﬁﬁ{ éi?c?&s{uké’.e view of a

fitment r asse etalrl in another e ment o e present
di scl osure. DEMABGEEI(DHSGRhFPHRION radPétspddieepies ehi fidhat lras sssembly dbitaibct ed

to form fill and seal machjnes and.c onents that make up the form fill
and seal W‘ef’élﬂflﬁégm%‘?(ﬁm&fﬁt@ﬂh%??%@tgﬁﬁ@ggrﬁents, form fill and seal machines
may include a feed conveyor system a fitnment indexing nodule and a fitnent

i ndexer constructed and arranged transfer a fitnment to a fitnment applicator
station. The fitnment applicator station subsequently transfers the fitnent

to a bag or container. The ingyywiduadp ppgewipnienof the form fill and seal
machi nes descri bed

[0037] The present disclosure is directed to form, fill and seal machines and
components that make up the form, fill and seal machines. In alternative embodiments,
form, fill and seal machines may include a feed conveyor system, a fitment indexing
module and a fitment indexer constructed and arranged transfer a fitment to a fitment
applicator station. The fitment applicator station subsequently transfers the fitment to a
bag or container. The individual components of the form, fill and seal machines described
herein are simplified and streamlined over convention form, fill and seal machines to
provide a positive transfer of fitments from a vibratory track to being applied to a plastic
film that forms a pouch. This provides better reliability and quality seal of the fitment to
the pouch.

[0038] Referring now to the drawings and in particular to FIGS. 1 and 2A-2C, a
sealing jaw 10 in an embodiment of the present disclosure is illustrated. Sealing jaw 10
includes a first jaw support 20 and a second jaw support 30. First jaw support 20 and
second jaw support are constructed and arranged to move toward and away from each
other during operation. First jaw support 20 and second jaw support 30 can be used to
form a side seam (e.g., seal) on a pouch or bag. Scaling jaw 10 is capable of creating a
sufficiently thick sealing surface and has limited movement when pressed together (e.g.,

self aligning), which creates more consistent straight line or horizontal seals.



herein are sinplified and stream i ned over convention form fill and seal
machi nes to provide a positive transfer of fitnments froma vibratory track
to bei ng wppbioed1326 a plastic filmthat forns a pouch. Phiraspelowesies better
reliability and quality seal of the fitnent to the pouch. [0038] Referring
now to the drawings and in particular to FIGS. 1 and 2A-2C, a sealing jaw
10 in an enbodi nent of the present disclosure is illustrated. Sealing jaw
10 includes a first jaw support 20 and a second jaw support 30. First jaw

support 20 and[(B89PRilst]jaw sﬁidﬁcﬂ@&b iAE18dGONSitdt Y&k edugngl 2arthan@mehifPondye
toward and away from each other duri nog operation. First jaw support 20 and

second j amosugpslder Bolte 2h (be, a8 atperdAlioene faloaméogbavriﬁh(f@].clg shouddeg| boligdt a
h Ling. j 10, | t f fii cj | v. thick
on 1 ng. strPueR i oDk 3 Pcr BB G Rl B MBS P S RE ey 1 56

al i gni ng) example huad Bagemad® rOnCOLtS RdberStSaAalsH® canirig adhghls emioldlgth
seal s. [0039% Fi.rst jaw support 20.includes a first jaw housing 22 that
cont ai ns ShEShIBEBSIBRGE! dop Sed IsFBIS. ZA-gC, fiast Jappupreyé 20 BmAEsatoraitker

bolt) wt b : [ : i 26 is
attached %%8812(321@ gll%y.ogtgjeoail 2%8&%211%& %%,%1?%1 P B%annp p@t&gua i +ai§ﬁg$shsﬁ%rdﬁef¥br om a
silicon rubiet an Sedlof s@&®nd gaw suppaat g Stdle 28 rbmpecsk apudiids 29 sof thasseajsa@B

housi ng 22. een i.n FIGS. 2A-2C, first jaw support 20 nmves toward
second jawogéﬁﬁ tos B i Bowiab s IS di cbgh, B isaﬂéandaetfﬂvﬁei‘?%?el} aw

housi g 22afP CAALRCENFSF LBshdIhwSBERRA30.aw support 30. Seal s 28 conpress
springs 26 so that seals 28 nove back into first jaw housing 22. In this

regard, a tighl004@RhFirsanavwbbofiongred blee westiinseal @nigesamg thmeend4othasecond

j aw support 30. [0040] First jaw housing, 2 | so _cont ai ns,a conpression

L emmnt - aspreiused Sn rupetebis e 4 A8k B REUT G enG DR ETST ) aw
housi Nng 2&mpressicix aldRleRs 44 QARRSHIsAbnRH efmtilh Afaiast BEhAst 52 AReRkstMalshi N a
passage or holder 52 in first jaw housing 22. npressi on el enent 44 can be

any sui t abpusingedZerCamprseraon elsmental eapeheping suidatle plgtariabsuchtanefor sxAMRIpDI &
pol yner | CrfTBLESY (ﬁhert s}ﬁﬂgblle %0%‘?&9:' 1%at%;ialbtﬁhtnlg cgf)(apo(?é Sgbéigg %!q%leg' ?@high heat

without significantly distorting.

[0041] In an embodiment illustrated in FIG. 3, compression element 44 is a back-
up rubber that has a rounded crown shape portion 46 and a flat side 48. Compression
element 44 further has one or more catches 50 so that it remains firmly within passage 52.
Compression element 44 also contains a point or pointed edge 54 on an exposed surface or
side 58 that is used to separate sheets of film to produce edges of a pouch or container.

[0042] Second jaw support 30 includes a second jaw housing 32. Second jaw
housing 22 also contains a heating element 40 to heat an end of second jaw housing 32
where heating element 40 is located. Heating element 40 can be manually or
automatically controlled to heat the end of second jaw housing 32 to any suitable
temperature.

[0043] Either one or both of the first jaw support 20 and second jaw support 30
can move toward each other to heat compress, for example, two or more sheets of film
together to form a seam (e.g., seal) with sheets of film placed between first jaw support 20
and second jaw support 30. The seam can form the side edges of the container formed by

the film and be sufficiently strong to retain liquid with the container. In an alternative



wi thout significantly distorting. [0041] In an enbodinent illustrated in
FIG 3, conpression elenent 44 is a back up rubber that has a rounded crown
shape porwpanmoB1and a flat side 48. Conpressi on el enentPCaAisSbaoobsans has one
or nore catches 50 so that it remains firmy wthin passage 52. Conpression
el ement 44 al so contains a point or pointed edge 54 on an exposed surface
or side 58 that is used to separate sheets of filmto produce edges of a
pouch or container. [0042] Second jaw support 30 includes a second jaw

housi ng 3émb&REEeRd drRWjHOUShPEt 2anahd0c CORIAIRS Ppbaat i8¢ SlpoRNterdlnd O
heat an end of second jaw housing 32 where heating el enent i s | ocated.
Heat i ng edtei@ty.-40 can be manual ly or automatically controlled to heat the

end of second | usi A i.t.abl er-at . 1[804 j r one
or ‘bot hof 1 nel PHCE B4 BBl ARl MM HETERT Shiiier B8 d, Pk
toward eashiweihfist jatv ipabrtComadessondfjow sexTPI®, Firwgaw suppare2Ghriedesof film
together to forma seam (e.qg., seal) wth sheets of filmplaced between
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I n an operational enbodjnent, two sheets of parated filmare placed
bet ween {1 iLe PRSP 6o 4 RIS SR oL P S g ate hspiners raent A Yhor
20 and segRpmichy AURROSEssAR BRNEs tanand wagmptdedprhbenebysRmbrsSung the

sheets of filmbetween seals 28 and the end of second jaw support 30. Upper
and | ower cagprkssiarsel pmentsidnepniagts the shestscafilng awl prossss tiy BRethopdnsthheatdipet s

of filmof, the pouch or bag in.t si.red, positjon ile.c ression
ol erent adeiPa L GRStk B, RIRESIBRS Ph " ultBiefy ERECEr st
speci fi cajhleYwodBedt16f RMEESHY FeriRHERE §68lcisaBB) AtticROMY QS ofRF hNWGS ndRly
agai nst bolts 24, conpression elenment 44 contacts the sheets of filmand

presses tfosmehedns agai nst heating
[0045] It should be noted that exposed side 58 of compression element 44 is the

surface that contacts the sheets of film and pushes the sheets of film into heating element
40. In this regard, exposed side 58 assists in generating seal seams that are approximately
straight along the edges of the sealed films. The width of compression element 44 from
its edge to pointed edge 54 can represent the thickness of the seam formed on the edge of
the film and can be any suitable width. Point edge 54 of compression element 44 assists
in cutting the sheets of film to form separated container edges having seams.

[0046] Referring now to FIGS. 4A-4D and FIG. 5, a fitment heater block assembly
100 in an embodiment of the present disclosure is illustrated. Fitment heater block
assembly 100 includes a fitment heater block 102 that defines one or more passages 110
for housing one or more heating cartridges (not shown). The heating cartridges can be
any suitable heating device that is capable of heating up fitment heater block 100 to a
desired temperature. Fitment heater block 102 also comprises one or more passages 120
for housing one or more temperature probes or thermocouples. FIG. 6 illustrates a
suitable temperature probe or thermocouple 150.

[0047] As shown in FIGS. 4C-4D, the one or more temperature probes can be

contained within a temperature probe housing 122 to protect the temperature probes.



el ement 40 of second jaw housing 32. Heating elenent 40 is sufficiently
heated to cause the two sheets of filmto be permanently or rel easably
attached wo2eschinther at the newly forned seam [0045] pC/ushaoloeB4pe not ed
t hat exposed side 58 of conpression elenent 44 is the surface that contacts
t he sheets of filmand pushes the sheets of filminto heating el ement 40.
In this regard, exposed side 58 assists in generating seal seans that are
approxi mately straight along the edges of the sealed filns. The w dth of

conpr essi PempdreiieNprodd hbiHmg 125 czﬁﬁ@@pésqi@@hqﬁgmc@g?an%pgﬁamh Lesgdket t he
t hi ckness of the seam formed on the edge of the filmand can be any

sui t abl e Wdal a poyasclaseyes Brpckst 1¢8miimpss rlempacebraeket 420 sasbepsedita holgd t i ng
t he sheet ilmt f i i ®  [.0046
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100 i n anloewsbodinpaiy bragket 40 present disclosure is illustrated. Fitnent
heat er bl ock assenbly 100 includes a fitnment heater block 102 that defines

one or nore pal¥48kss 39e MoFIGei-fl- T slamipe brcket WY e be #itghed thot
shown). T ﬁ#ﬁ?ﬁ&ét&%l&ia{ Esrsbrﬂgl‘l;ﬁ]h(ﬁ) i %@O“s\&i(tﬁ% %@é&né‘@ggé@gﬁ%ﬁs\ﬁhﬁﬁs boRL 1S

capable o eating up fitnmen eate to a enper at ure.
Fi t ment heét eUppdratdmiiod bedcket 130man ibs @®sitinecbovardeepassagebe hadsiigi22

housi ng one, or re tenperature probes or the coupl es. FI. 6.llustrates
2 sui t abl ¢ itgeRd: i i abéleaﬁertmawém% i@@.ust*%om %%womnhnan Gs.
4C- 4D, thgcan&isls ARhestLBHEN3bU rfeorperx%?fe, %@Berbﬁaﬁﬁﬁf%aﬁrﬂﬁét%b hinB 18wer

t enperature probe housing 122 to protect the tenperafure probes. Tenperature

probe houdhrmgingdaadken 1$H@ cpodefincoerdon mop passagdey 133 foppats tol ataph ngnipieg ket
130 and I r anpi bracket 140. er.cl ampi nq.bracket 130, can be
ied to nBRGTAS) APANg SRaEr bk PRRLaPsR IS uR et glaiie
stat i onar yratitet 490 jaHi tdw &t whpifg bearet loariRiang dufae katardedGborfi@P 48] soPhaseen
in FIGS. 4C 4D, |ower clanping bracket 130 can be attached to fitnent

heat er bl heKempeaipt Proboe casifihGesass wrrict glamwine Brasketnlg Onandhlawics plenpieth as

bol ts bracket 140 as the temperature probes are positioned in fitment heater block 102.

[0049] Failure of thermocouple wiring in conventional fill, form and seal devices
typically leads to down time of 6 or more hours. The use of upper clamping bracket 130
and lower clamping bracket 140 in conjunction with fitment heater block 100 and the
temperature probes and heating cartridges have been shown to reduce breaking or failure
of standard thermocouple wiring in conventional fill, form and seal devices. This saves
operating costs and increases operational efficiency of the fill, form and seal devices by
reducing the amount of down time spent repairing the thermocouple.

[0050] As shown in more detail in FIG. 5, fitment heater block 102 can include an
extended portion 160. Extended portion 160 can be in the shape of ring or a bulls-eye.
For example, the center of the ring can be recessed. Extended portion 160 of fitment
heater block 102 contacts a side of a film during a fitment placement operation.

[0051] FIGS. 7-14 illustrate various components of a fitment transfer assembly.
FIG. 7 illustrates a fitment transfer framework or housing 202 for a fitment applicator
station 300 shown in FIG. 8 in an embodiment of the present disclosure. Fitment
applicator station includes an applicator plate 310 and one or more bushings 312 attached

to applicator plate 310. Bushings 312 can be used to so that applicator plate 310 remains



142. Upper cl anping bracket 130 can be positioned over tenperature probe
housi ng 122 and attached to fitnment heater bl ock assenbly 100 using any
sui t abl e Wazbeniingz7nmechani sns such as a bolt 136. For epamuise)100psIes

cl anpi ng bracket 130 and | ower cl anping bracket 140 can define one or nore
passages 132 for bolts to attach cl anping brackets 130 and 140 securely to
fitment heater bl ock assenbly 100. upper clanping bracket 130 and | ower

cl anpi ng bracket 140 can al so define an arced portion 134 so that the

t enper at UfigmigrR0Q8ciGall akthéhddas iff@sntupREfer Elaai¥RioRgoPhAkRL 2023 ForRdathpraer
cl anpi ng bracket 140 as the tenperature probes are positioned in fitnent

heat er bl @tkongpre colpaup 304 frqmehwfsmgh%(ﬁn%bh@|pesww1rlqdn@1r¢trghcmﬁﬁémnd@m|
fill, forﬁ%léﬁ%flﬁ%ggﬂgatbr c@ﬁtetﬁe'a%g Mkﬁﬁ s%%tgts%l O‘ﬁhsﬁmgfisa cah B {E%B

hours The tUse o I"ower npi ng rac?<et 140

in conj untbtap(pﬁca/wrtIbiaﬂelﬁlnﬁl@ﬁlgmﬁgtsaha‘tﬂé osknib@Gneshanising stcnpanatodhtrpboles and
heating cartridges have been shown to reduce breaking or failure of
standard $Hbr nocouple wiring in conventional fill, formand seal devices.
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fill, form and ces b e anoun wn t| spent
repal ri ngfitrhly anhepphecaypite 310.0880kntAppEtauwn3 A0ncanbre attaketeditd applicktoGspdser

fitnment heater. bl ock 102 ca cl ude an extended portion 160.
portion 1%]80165#%26&“?81 a%éugﬂ%lf)ga%?m% AReCHpnigmp JuFk ag qne %m&?ﬁﬁﬁ g%t he

center of Flftﬂﬂ@ntrd ?Ec&&”ﬁlﬁm@ﬁﬁ%%%plﬁé{o@'B@&ﬂp]ﬁfbr 3220”A1} Ralr Hebd PR 3eat er
bl ock 102 contacts a side of a filmduring a fitment placenent operation.

[ 0051] FI@8. be7attaghed fau§tment epplagatar s 0dpnponmenmereofastgningtmeahtnisma nsfheas
assenbly. FIG 7 |I% trates a fitnment transfer framework or housing 202
for a fitNERPT ¥PPYitHror station 300 shown in FIG 8 in an enbodi ment of

the present di pEEIEME Cfurthidrt §RMNN aPPIGSaRAY, St afplRitol Mehdided BnatABRd €At Or
pl ate 310 and one or nore bushings 312 attached to applicator plate 310.

Bushi ngs @rlicaanhesd nlfed2?. oAﬁnhctamhea@) pan T is attprhad 0 appdicpterheadsiZdr My and
ceoue1Y GRARGIPYIR LA "R Sl SRS oy eV B R SHREnd, v
cor r esponghiphigator head 320 to provide an air-tight seal.

[0054] Applicator head plate 322 can define a passage 332 that can be attached to
a vacuum tube that is part of a vacuum assembly (not shown). Applicator head cap 326
can be constructed and arranged to match an end of a fitment that will be suctioned into
applicator head 324 via the vacuum assembly. Applicator 324 can further be attached to a
fiber optic device 330 that is used to detector whether a fitment is attached to applicator
head 324.

[0055] Referring now to FIG. 10, a fitment indexer 400 in an embodiment of the
present disclosure is illustrated. Fitment indexer 400 transports a fitment 402 from an
initial fitment holder or storage device to fitment applicator station 300. Fitment indexer
includes a vertical positioning stand 410. Vertical positioning stand 410 can have any
suitable arrangement to provide a solid and stable structural support for fitment indexer
400.

[0056] A horizontal fitment positioning assembly 450 is slidably attached to a
vertical guided pneumatic actuator device 420 via a vertical slide assembly 430.

Horizontal fitment positioning assembly 450 is constructed and arranged to move the



hol es 304 in applicator plate 310 and within bushings 312. Bushings 312 can
be attached to applicator plate 310 using any suitable fastening nmechani sns
such as owe 20ro/1ms2¢ bolts 350. [0052] An applicator spa®emr/ushaolo2@d4l is
used to support a fitnment applicator 320 firmy on applicator plate 310.
Fitnment applicator 320 can be attached to applicator spacer bl ock 314 using
any suitable fastening nechani sns such as one or nore bolts 340. Fitnent
applicator 320 includes an applicator head plate 322. Applicator head plate

322 can bfmddnt a&held inOa fditctBor tiapak Zﬁﬁie‘ﬁﬂicﬁl%@ tO HhO BEoVRIMAP b veeAfhP RIiNY
mechani snms such as pins or screws 342. [0053] As further shown in FIGS.

8-9|, ~an a@;ﬁt}m@é{t“éﬂ- head 324 is attached to applicator head plate 322.
Appl I cat or ea@oggﬁvg&%al‘ lellr%,%)% 3%%@1?1&19 a%ﬁ%k 1 CLQLe QZ@qs 3%%9@%&‘%%&3?'[ or

head washer 32 en ween appli cator head

appl i cat opodittsmth@atnd 01(r vettidel @andal prdub@hit as®ador dE065420 Appbd s@dched kead

pl ate 322 can defjne a passage 332 that can be attached to a vacuum tube
that is p&?rﬁlcqsfpoaltwawmﬁr&ség%wg RS tSUERI G Stenaps MCE BT U £apB96 can

be const r yet et AN Afd Aedod a@'&} | %Q%rﬁm A0 &dﬁ%@%?%wknpgan kha G

suctioned 1 nto appl'icator hea e’ vacuum asse pl'icator 324
can furt hdidably attdchehead veticaal fgubled EpuIatidechreor3@8idchd?0.i sVesed ¢laling

det ect or whet her fitment is attached to applicator head 324. [0Q055
Referri nga%%wF 439 G5 GESTUCtEd (AREnATTI ATl TORDGS TS R

present diSGhOSWS® dPald daieh L8 dertchl BEALI pRIGKEE ARRITRIZBAND SiRafy t MENt

402 froman initial fitment holder or Storage device to fitment applicator
st ati on 39GtabRimepbanisinddx ey, fermahmgls a sodless pnewhatpogilindemiragtugtoand 410.

ver el PSR, R RO L 0 S ARG A o e
sliding assembly 430 via an attachment support 440 (see FIG. 12A). Horizontal fitment
positioning assembly 450 includes a guided pneumatic actuator assembly 452 attached to
attachment support 440. A bracket 454 (see FIG. 12B) is attached to guided pneumatic
actuator assembly 452 that moves via a pneumatic cylinder or actuator. Bracket 454 is
attached to guided pneumatic actuator assembly 452 using any suitable fastening
mechanisms such as one or more bolts or pins 456. A vacuum nozzle 462 is attached to
an end of bracket 454.

[0059] As shown in FIGS. 10-11, a pick-up pin nipple 460 is attached to vacuum
nozzle 462. Vacuum nozzle 462 is constructed and arranged to provide a vacuum through
pick-up pin nipple 460. Pick-up pin nipple 460 in conjunction with vacuum nozzle 462 to
pick up and hold fitment 402 onto the end of pick-up pin nipple 460 as fitment 402 is
transported all the way from the fitment storage location to fitment applicator station 300.

[0060] As previously discussed, any suitable mounting assembly can be used to
hold fitment indexer 400 in place including vertical positioning stand 410. The mounting
assembly can include any suitable configuration for providing a secure foundation for
fitment indexers in embodiments of the present disclosure.

[0061] Referring now to FIGS. 13-14, a feed conveyor system 600 (e.g., vibratory)
in an embodiment of the present disclosure is illustrated. Feed conveyor system 600

includes a support frame 610. A fitment rail assembly 620 is attached to support frame
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[ 0056] A horizontal fitnment positioning assenbly 450 is slidably attached
to a vertical guided pneumatic actuator device 420 via a vertical slide
assenbl y wBQo10Hati2zont al fitment positioning assenbly 4POTits2@onsg4nuct ed
and arranged to nove thefitnment axially in a direction that is

per pendi cul ar to the novenent of vertical slide assenbly 430. [0057]
Vertical guided pneunatic actuator device 420 is attached to verti cal
positioning stand 410. Vertical guided pneumatic actuator device 420 can be

attached §m vsihgiagl sur@Sik tfaeting MdcAREshd Quits b0 Gna iyt Hiket BdtsCorf Aink &gBONg
mechani sns. such as one or nore bolts or pins 422. Vertical sliding assenbly

430 conprFémentgai asengily fadsen bparade gl fughplopeaed shedl. aoseoend ¢lengatesli ded
ti : i 0 t i di | 30, iS5 G t ed
pneunat | Craggéztﬁgta%rc?%wn Eteé%%ﬂ pé’@,{ 4 1;9%%% eg%ﬂé%teﬁgfaﬁ%% JATA ”% yenﬁ%?cﬁegé%qq gc €

and arrang nove NOri zonta Ioni ng asse

down al onthav&ttcbfatuc@idi sid driangsdndthotd and etahore figehBe3226dr ¢ka@mployinsaiotabl e
mechani sm such as, for _exanple, a rodless pneumatic cylinder or actuator.
[0058] HotlPe®thedenath phimens idl aspanblygs shavah §lG4d6 can be attached to

vertical slidi @g@ﬁﬁ@éﬁb&aﬁvég& s\ﬁfisf%nf’lﬁ%(f‘éfsgq ARdls & giﬁﬁ&{ttinéég%%%%u@ &q 12A) .

Horizontal fit t" positioni ng asse y 450 1 ncludes a gu pneunmati c
act uat or assbebtoysuppart dtanachidd Fiomaittiaddxienmodulp @otcad 40 .attAcHed ao lseppotb4
(see FIG _12B) js.attached to gui ded pneumatic actuator assenbly 452 that
moves vi al'amp ﬁé@m% o5 Pasyat ool &Oaﬁtln@%@kéé?; AR ﬁ%‘&izutleo
gui ded pngsPRtlse 2RGEHALO LN BSEEMANentRAl MSIHly BDY afdH c8Pl8 haghRRING.
mechani snms such as one or nore bolts or pins 456. A vacuum nozzle 462 is

attached to an[0863] bitmbrtamketing Sdoduld 050 |inghsdes emwactiatoFpla8: 634-dtfining aa

pi ck-up pin nj .e is attached to yacuum.nozzle 462. Vacuum nozzle 462

L ot F ity ELPSHE 855 Bl 8 RSk S TE s tGR e BRE U BRRAR onl 2

460. Pi cka BReuphdticnicRRk® ¢58Qhhths CORdtkiREkl 00 atahPed/RCMETE BAEAbEDIAR2s 0PI CK

up and hold fitnment 402 onto the end of pick-up (g}idnéni glplte 46% as fitnent
D n|

402 is transiorn edoaridstang away frompfifrens ifdegingrmo Hyeln thisaegasd fiterent t nent
appl i cat Ofnd@;&iﬁé 'n?cﬂiu%eOQSO enables a fitment to be exposed to and picked up by pick-up pin

nipple 460 and vacuum nozzle 462 of fitment indexer 400.

[0064] In an embodiment, fitment rail assembly 620 is constructed and arranged at
an angle from support frame 610 in a manner that allows the series of fitments 632
contained within fitment rail assembly 620 to move by gravity from the end that is
attached to support frame 610 towards the end having rail end guide 630. In another
embodiment, fitment rail assembly 620 comprises an air or gas outlet 634 that expels air
into fitments 632 to assist in pushing fitments 632 toward rail end guide 630.

[0065] During operation, pneumatic actuator 656 moves actuator plate 654 up so
that curved portion 658 is directly in the pathway of the series of fitments 632. One
fitment slides into curved portion 658. Pneumatic actuator 656 then moves actuator plate
down 654 so that fitment 632 aligns with pick-up pin nipple 460 of fitment indexer 400.
Fitment indexer 400 then transports fitment 632 to fitment applicator station 300 where it
can be placed onto a container.

[0066] It should be understood that various changes and modifications to the
presently preferred embodiments described herein will be apparent to those skilled in the

art. Such changes and modifications can be made without departing from the spirit and
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[ 0060] As previously discussed, any suitable nounting assenbly can be used
to hold fitnent indexer 400 in place including vertical positioning stand
410. The wounto/ngs2assenbl y can i nclude any suitabl e confPCcgarsatiooes4hor

provi ding a secure foundation for fitment indexers in enbodi nents of the
present disclosure. [0061] Referring nowto FIGS. 13-14, a feed conveyor
system 600 (e.qg., vibratory) in an enbodi nent of the present disclosure is
illustrated. Feed conveyor system 600 includes a support frane 610. A
fitment raiohe 86 8RMEXNOAMD]dch mAttbostiedithdut YuRPKhing EANRAIE WSlaBgdN VIt is

sui tabl e fasteni ng mechani sns such as one or nore bolts or pins 660.

Fi t ment rticreferssiatppiod olxy ssgh dhangeadendomogdifidatiens be sayereedyr dic ameadedy
second el N ted rail 624, a third elongated rail 626, a fourth el ongated
rail 628 and a rail end guide 630 that are constructed and arranged to hold
one or nore fitnents 632, for exanple, in a row along the Iength of fitnent
rail assenbly as shown in FIG 14. [0062] Feed conveyor system 600 al so

i ncludes a fitnent indexing nodule 650 attached to support frane 610.

Fi t ment i ndexing nodul e 650 can be attached to support frame 610 via a

gui ded pneumatic actuator nmounting plate 652. Fitnment indexing nodule 650
is also attached to an end of fitnment rail assenbly 620 at or near rail end
gui de 630. [0063] Fitnent indexing nodul e 650 includes an actuator plate
654 defining a curved portion 658 for partially housing a fitnment. Fitnent

i ndexi ng nodul e 650 includes a pneumatic actuator 656 that is constructed
and arranged to nove actuator plate 654 up and down or towards and away
fromfitment indexing nodule 650. In this regard, fitnment indexing nodul e
650 enables a fitnment to be exposed to and picked up by pick-up pin nipple
460 and vacuum nozzle 462 of fitment indexer 400. [0064] In an enbodi nent,
fitment rail assenbly 620 is constructed and arranged at an angle from
support frame 610 in a nmanner that allows the series of fitnments 632
contained within fitnent rail assenbly 620 to nove by gravity fromthe end
that is attached to support frame 610 towards the end having rail end guide
630. In anot her

12



enbodi ment, fitnment rail assenbly 620 conprises an air or gas outlet 634
that expels air into fitnments 632 to assist in pushing fitnments 632 toward
rail end woi2d®/8827 [ 0065] During operation, pneumatic &CTasaw/08E64 noves
actuator plate 654 up so that curved portion 658 is directly in the pathway
of the series of fitnents 632. One fitnment slides into curved portion 658.
Pneumati ¢ actuator 656 then noves actuator plate down 654 so that fitnent
632 aligns with pick-up pin nipple 460 of fitnment indexer 400. Fitnent

i ndexer 400 then transports fitnent 632 to fitment applicator station 300
where it can be placed onto a contai geAIM066] It shoul d be understood
that various changes and nodifications to the presently preferred

enbodi ment s desgs inRestidnak elaind d fohewapparent to those skilled in the art.
Such changes and nodi ficati ons can be made w thout departing fromthe

spirit andscope of AhRnRh€esesler sblpBGheMatter and wi thout dimnishing its
i ntended advantages. It is therefore intended that such changes and
modi fi cations be coweeréidalippsitinpingsiad gearpabiag sy ctical dimrssimblgnatidon i s

clainmed as follows: 1. .A fitaent. indexer conphrising: vertical pgsi.tioning
St and conmri of no e g dprirait By RRSEERhe SRRy Rikncd o Sht Vaficp PRI

posi ti oni ngerablgenbly attached to the vertical sliding assenbly. 2. The
fitment indexer of Claiml1, wherein the vertical sliding assenbly is
slidably attached to a vertical guided pneumatic actuator device attached

to the verticay posihd afhl REARAof T1aill'e WhbMENIhC! RARKPLIGh, AlthftRy 1 OF 2

wherein the horizonta tment positioning asse y conprises a guided
pneunat i cslalablyaittchas seatvkytical padée dndumeaaichacackeat devideeatiguhadietd thoewrtatl c
actuator assenbly constructed and arranged to nove the bracket in a
directionp?$%9“m%ﬁﬁﬁgroxinately perpendicul ar to a direction of novenent by

3. The fitment indexer of Claims 1 or 2, wherein the horizontal fitment
positioning assembly comprises a guided pneumatic actuator assembly attached to a
bracket, the guided pneumatic actuator assembly constructed and arranged to move the
bracket in a direction that is approximately perpendicular to a direction of movement by

the vertical sliding assembly.

4. The fitment indexer of Claims 1 or 2, wherein the vertical guided
pneumatic actuator device comprises a rodless pneumatic actuator, a vertical sliding
assembly attached to the rodless pneumatic actuator; and an attachment support attached

to the vertical sliding assembly.

5. A vertical guided pneumatic actuator device comprising:
a rodless pneumatic actuator;
a vertical sliding assembly attached to the rodless pneumatic actuator; and

an attachment support attached to the vertical sliding assembly.

6. A horizontal fitment positioning assembly comprising;:

a guided pneumatic actuator assembly comprising a pneumatic actuator;

13



the vertical sliding assenbly. 4. The fitnment indexer of Clains 1 or 2,
wherein the vertical guided pneumatic actuator device conprises a rodl ess
pneumat i cwachsatied27 a vertical sliding assenbly attache#Crastoe/oesads ess
pneumati ¢ actuator; and an attachnent support attached to the vertical
sliding assenbly. 5. A vertical guided pneumatic actuator device
conprising: a rodless pneumatic actuator; a vertical sliding assenbly
attached to the rodl ess pneumati c actuator; and an attachment support

attached to the verjbfaketatthélicAdo BRSRMMUdpnctnatts ADidtQREhbIY] t ment
positioning assenbly conprising: a guided pneunmatic actuator assenbly

conprising a pneunat Vecusny igelsrattachpdde ketbragketi@héd to t he gui ded pneumatic
actuat or assenbly; Vac Z t.he bracket; and a pick-up
ARSI AL b IRE

pin nozzle attached to orirzontal fitnment positioning
assenbly of Claim®6, wherein the pick up pin nozzle conprises a tapered end
portion. 8. The horizontal fitment positioning assenbly of Cains 6 or 7,
wherei n the pi ék-upThs Porirepial ditmeptgiosdieaingmsesiebly 6f Glam havhesgndhe pick-
circunfer i Q. ' | fitment positioning assenbly of
Claim 8, gﬁ %g#ﬁ%%%gggpggfﬁégggggﬁgéﬂﬁpgnge has at | east one flat edge. 10.
The horizontal fitnment positioning assenbly of any one of Clains 6 to 9,

wherein the bracket_js in th hape of. an L. 11. A _feed conveyor system
conpr i sing: a SuppoFte h?r%,ta?;ﬁlstmﬁ (rRONEIOPHie| A3 k9f i dctieh TireRdie
support fyRRRy paDFoA1d ddniRREs ADARKIPEoRAM Ea Bk b ACRRAGRION IS, Support frane.

9. The horizontal fitment positioning assembly of Claim 8, wherein the

circumferential flange has at least one flat edge.

10.  The horizontal fitment positioning assembly of any one of Claims 6 to 9,

wherein the bracket is in the shape of an L.

11. A feed conveyor system comprising:
a support frame;
a fitment rail assembly attached to the support frame; and

a fitment indexing module attached to the support frame.

12. The feed conveyor system of Claim 11, wherein the fitment rail assembly
comprises a first elongated rail, a second elongated rail, a third elongated rail and a rail

end guide that is constructed and arranged to hold a plurality of fitments.
13.  The feed conveyor system of Claims 11 or 12, wherein the fitment rail

assembly is angled away from the support frame and attached to the fitment indexing

module at an end of the fitment rail assembly located farthest from the support frame.
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12. The feed conveyor systemof Claim 11, wherein the fitnment rail assenbly
conprises a first elongated rail, a second elongated rail, a third

el ongat edwpanio/am27a rail end guide that is construct edpramaSarwassyed to
hold a plurality of fitnments. 13. The feed conveyor systemof Cains 11 or
12, wherein the fitnment rail assenbly is angled away fromthe support frane
and attached to the fitnent indexing nodule at an end of the fitnent rail
assenbly | ocated farthest fromthe support frame.1l4. The feed conveyor

system of any ope ofh&Cf@dnEonddydrOsyd@m whahgione tofeChinkd e Ntto i 13dVHeRGn ARAUl e
is attached to the support franme via a guided pneunatic act uat or nount i ng

pl ate. 15fitmmé ifdsemedordrdy bratigghaddmtiet supmprtdimencofia @ eiides PREUMAtiq actuathier ei n
t he fltnelfl]1 ﬁ%ﬂﬁﬁhng nodul e conpri ses a pneumatic actuator and an actuat or
pl ate at t 2¢h the pneumati c actuator 16. The feed conveyor system of

Cl aim 15, wherein the pneunmatic actuator constructed and arranged to nove
the actuator plate towards and away fromthe pneunatlc actuator. 17. The
feed conveyor &¥st eﬁ%ffee@h YIS, SYRIGBY 8f AnY 198C A t(datey 1 pitalé, ddrereredhe

curved poﬁghéﬁ@ irfdddin ocﬁfPé“é& 1154‘?3%?9 A0EATd ARGES 4@ dnGLhlaYE éé LiAORBd 10 18- A

fitment exi ng mogul conprising: a pneumatic actuator; an act uat or
pl at e attﬁmmmdmhmuiaﬁwmmeunatlc actuator, the pneumatic actuator
constructed and arranged to nove the act uat or pl ate towards and away from
the pneunatic actuator. 19. The fitment indexing nodule of O aim 18,

wherein the acigat OTh@Ifé%tdecoqﬁé}'fd?es%s@mCHf @?aﬁ'mppf v iRReih ek p‘néurﬁé’c'[tsﬁétﬂ@céﬁd and
arranged to receive a fitnent . A nethod of transporting a fitnent, the

met hod coeqmsirséted)andparoangdd mgmav¢ ‘él@dctu@tw olate toswasdsermd corap fiosi g palesmptpcor t

frame, a fitnent
actuator.

17.  The feed conveyor system of Claim 15, wherein the actuator plate defines a

curved portion that is constructed and arranged to receive a fitment.

18. A fitment indexing module comprising;:
a pneumatic actuator; and
an actuator plate attached to the pneumatic actuator, the pneumatic actuator
constructed and arranged to move the actuator plate towards and away from the pneumatic

actuator.

19.  The fitment indexing module of Claim 18, wherein the actuator plate

defines a curved portion that is constructed and arranged to receive a fitment.

20. A method of transporting a fitment, the method comprising:
providing a feed conveyor system comprising a support frame, a fitment
rail assembly attached to the support frame, and a fitment indexing module attached to the
support frame, the fitment indexing module comprising a pneumatic actuator, and an
actuator plate attached to the pneumatic actuator;

adding at least one fitment to the fitment rail assembly;
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rail assenbly attached to the support franme, and a fitnment indexing nodul e
attached to the support franme, the fitnent indexing nodule conprising a
pneumat i cwacbsatied27 and an actuator plate attached to tireTarseuomes404
actuator; adding at |least one fitnent to the fitnent rail assenbly;feeding
the fitnment into the actuator plate of the fitnment indexing nodule; and

| onering the actuator plate containing the fitnent. 21. The nethod of C aim
20 further conprising placing the fitment into a pick up pin nipple of a

fitment indexer. 22fecding thetiifcht thto Ch@htBatéPplate ¥lthe \WAGER iRddxe; MBEUIRRL i C
actuator is constructed and arranged to nove the actuator plate towards and

away frontiithe pneumatic actuator. 23. The nethod of any one of Claims 20 to

22, wherein the actuator t efj v tion that is constructed
and arranged to rec%?@gné%%%¥ﬁgﬁy?ﬂ%§§0@?%e ﬁggﬁgﬁ&%pplying afitment to a

container, the nmethod conprising: providing a feed conveyor system
conprising a support frane, a fitnent rail assenbly attached to the support

frame, and a f#t-menths rgeier g Chimdblughencomuuisimg Rlkeing thedément intepickhe
fitment i ﬁ%hﬂ@ﬂggﬁyhﬁn&g%ﬂk&a[ng a pneumatic actuator; and an actuator
ched to t

plate att e pneumati c actuator; adding at |east one fitnent to
the fitnment rail assenbly; feeding the fitnment into the actuator plate of

the fitment indexi ng nodu) e; |lowering the actuator plate contai ning the
fitment: pl aciﬁ?g ¢ hbhe intlﬁé%{ of nt s %Ocpet L?a,pwhlﬁrwppgaeep%erunaauﬁ fpgler 1s

i ndexer;  afduhas@itd NBarkBE td MbVRML 2BRbRr BlEORGAMEId YD Frdnd el nb B
i ndexer. 25. The nethod of C aim 24, wherein the pneumatic actuator is

construct eduseid arranged to nove the actuator plate towards and away from
t he pneunmatic actuator.

23.  The method of any one of Claims 20 to 22, wherein the actuator plate

defines a curved portion that is constructed and arranged to receive a fitment.

24. A method of applying a fitment to a container, the method comprising:
providing a feed conveyor system comprising a support frame, a fitment
rail assembly attached to the support frame, and a fitment indexing module attached to the
support frame, the fitment indexing module comprising a pneumatic actuator, and an
actuator plate attached to the pneumatic actuator;
adding at least one fitment to the fitment rail assembly;
feeding the fitment into the actuator plate of the fitment indexing module;
lowering the actuator plate containing the fitment;
placing the fitment into a pick-up pin nipple of a fitment indexer; and

inserting the fitment onto a container using the fitment indexer.

25.  The method of Claim 24, wherein the pneumatic actuator is constructed

and arranged to move the actuator plate towards and away from the pneumatic actuator.

26.  The method of Claims 24 or 25, wherein the actuator plate defines a curved

portion that is constructed and arranged to receive a fitment.

16



26. The nmethod of Clains 24 or 25, wherein the actuator plate defines a
curved portion that is constructed and arranged to receive a fitnent. 27.
The net howloahioany32one of Clains 24 to 26, wherein the fiPCraIsoloekIRer
conprises a vertical positioning stand conprising a vertical sliding
assenbly and a horizontal fitment positioning assenbly attached to the
vertical sliding assenbly. 28. The nethod of Caim 27, wherein the verti cal
sliding assenbly is slidably attached to a vertical guided pneumatic
actuator device attached to the vertical positioning stand. 29. The net hod
of Clainms 27 or 28, wherein the horizontal fitnment positioning assenbly

conprises a guited Phemethadcolaatyueicoe! glsmmBryio 40 adisean thy HtrpgnddRdexer t he
gui ded pn i.c .ac 0 I ons cted a r nanged t ve .t he
bracket i ﬁol%ng@% dslegeactV %%f%&lt h%ﬁ?@ﬁgﬁ%arn gxgonr}é&rﬁejﬁ?@ %e\r]&gg%a i gclﬁjll%r (g%Sg&gF}giarS%cat ion
of novenendrideyital Aiemstg Hbsiciahing bi@dindly asskedioythe 3&ticalkadinglabeehbpf. C ai ns 27
or 28, wherein the vertical guided pneumatic actuator device conprises a
rodl ess pneuratic actuator, a vertical sliding assenbly attached to the

rodl ess pneumasg c a?ﬁé#ﬁeg{oﬂ A2 A2 AL AGEERRL vEHRR i 43GH8Y il QidBs

vertical sliding asse
attached to a vertical guided pneumatic actuator device attached to the vertical positioning

stand.

29.  The method of Claims 27 or 28, wherein the horizontal fitment positioning
assembly comprises a guided pneumatic actuator assembly attached to a bracket, the
guided pneumatic actuator assembly constructed and arranged to move the bracket in a
direction that is approximately perpendicular to a direction of movement by the vertical

sliding assembly.

30.  The method of Claims 27 or 28, wherein the vertical guided pneumatic
actuator device comprises a rodless pneumatic actuator, a vertical sliding assembly
attached to the rodless pneumatic actuator; and an attachment support attached to the

vertical sliding assembly.
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