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ACKGR! OFTHE I NTION
15 Form/fill/seal machines are old in the art. However, the ability to use
them for packaging resiliently compressible articles, such as diapers, in a
" compressed state has been a recent development. U.S. Patent no. 4,592,193 to
Gustavsson, for example, discloses an apparatus which compresses articles by
means of a pair of converging belts above and below the articles. Compressed

20 articles are indexed through a compression section and into a parallel conveyor
section, which maintains the articles compressed by top and bottom belts and is
cantilevered into a film tube forming system. A film tube forming system is
located around the parallel conveyors. The film tube edges are brought together
and sealed where they overlap. A drive connection between the film and the

25  parallel conveyors is provided to advance the film when the conveyors index. At
the discharge end of the parallel conveyor, a means for cross-sealing and cutting
the film tube is provided. Immediately thereafter, a discharge conveyor is located.
The purpose of the discharge conveyor section is to maintain the articles
compressed after they are released into the film tube, which has a fresh overlap

30 seal. The discharge conveyor section provides time for the seal to cool and gain
sufficient strength to maintain the articles compressed. The system of Gustavsson
is believed to be siow because the entire system indexes forward one article at a
time. Also, Gustavsson requires a separate discharge conveyor section to regrip
the compressed articles after they are released into the tubing.

35 U.S. Patent No. 3,523,628 to Lee et al. discloses an article compressing
apparatus for a stack of disposable diapers. Compression occurs between a pair of
converging endless belts which discharge the stack into a holder, such as a pair of
spaced jaws which hold the stack compressed as a paper sleeve wrapper is
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process. In continuous longitudinal seal. However, as in most other form/fill/seal machines,
the articles are not resiliently compressed, so that there is again no concemn with
15 forming and sealing a continuous plastic film tube while a stack of articles is
being loaded into it.

OBJECTS OF THE INVENTION
"It is an object of the present invention to receive stacks of resiliently
20 compressed articles and to continuously form a plastic film tube and fill the tube
with spaced-apart stacks of resiliently compressed articles at the highest possible
“speed. .
It is a further object of the present invention to provide a simple apparatus,
‘having only one conveyor section to complete the film forming operation, for
25  releasing a stack of resiliently compressed articles into a continuous plastic film
‘tube immediately after the tube is formed, without damaging the tube or its seal.
It is an additional object of the present invention to achieve the above
objects when stacks of resilient articles are compressed under a force ranging
from about 75 to about 200 pounds.

30
SUMMARY OF THE INVENTION

Pre-compressed resilient articles are received and conveyed into a
continuously formed plastic film tube. The plastic film tube is fin sealed closed
longitudinally around multiple, spaced-apart, stacks of resilient articles, while the
35 stacks remain compressed by a conveyor system cantilevered into the sealed tube.
The conveyor system does not release the compressed articles into the tube until
after the fin seal has developed sufficient strength to maintain article compression.
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conveying step. Such spacing enables sealing and cutting dies to later enter gaps
between stacks within the tubing and seal the plastic tubing closed between the

20 stacks and cut them apart to form individual packages for each of the stacks.
Meanwhile, a plastic film is progressively formed around the pair of
conveyor belts to form a closed tube, wherein the stack of resiliently compressed
articles exerts no expansion force on the closed tube while the stack of resiliently
~ compressed articles is being conveyed by the pair of conveyor belts. In another
25 . step, the closed tube is cohtinuously sealed to form a longitudinally sealed tube.
Substantially parailel outwardly-facing edges are generated on the closed tube
during the forming step, and they are fin sealed together. Finally, the method
comprises the step of releasing the stack of resiliently compressed articles into the
longitudinally sealed tube only after the sealing step is sufficiently complete to
30 maintain the stack of resiliently compressed articles compressed in the
longitudinally sealed tube. The stack of resiliently compressed articles expands to
fill the space occupied by the conveyor belts when it is released. It expands to a
dimension less than an un-compressed dimension since the stack is restrained by
the longitudinally sealed tube, but greater than the pre-compressed dimension of

35  the stacks.

In another aspect of the present invention, an apparatus for feeding a stack
of resiliently compressed articles into a plastic film tube comprises a frame and a
first infeed pulley supported from the frame. It also comprises a sccond infeed
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the second discharge pulley. There is at least one tie bar connecting the first and
15  second backing members near the first and second cantilevered ends to maintain
“the first and second backing members substantially parallel and rigid under the
expansion force of one or more stacks of resiliently compressed articles. The first
. and second backing members are spaced apart such that the stack of resiliéntly
compressed articles is maintained compressed between the first and second
20 - conveyor belts when the first and second conveyor belts are backed up by the first
- and second backing members. ' '
A drive system drives at least one of the first and second conveyor belts
-such that the resiliently compressed articles are conveyed continuously from the
first and second infeed pulleys to the first and second discharge pulleys. The first
25 and second conveyor belts, the belt drive system, the first and second backing
members, the first and second infeed and discharge pulleys, and the at least one tie
‘bar define a compression isolating device.
The apparatus includes a plastic film unwind system and a film tube
former for progressively forming a closed plastic fiim tube around the
30 compression isolating device. The apparatus also includes a means for
continuously drawing plastic film from the unwind system and sealing the closed
plastic film tube to form a longitudinally sealed tube. The drawing and sealing
means is located relative to the compression isolating device such that the stack of
resiliently compressed articles is released from the compression isolating device
35 into the longitudinally sealed tube only after the longitudinally sealed tube has
sufficient strength to maintain the stack of resiliently compressed articles
compressed.
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FIG. 5 is a sectioned rear elevation view thereof, taken along section lines
20  5-5 of FIG. 2, showing a stack of resilient articles released into the sealed plastic

film tube.

DETAILED DESCRIPTION OF THE INVENTION
Referring now to the drawings, and more particularly to FIGS. 1, 2, and 3,

25  there is shown a preferred embodiment of the present invention, which provides a
method and apparatus for feeding a stack of resiliently compressed articles into a
form/fill/seal machine, and is generally indicated as 10. Apparatus 10 includes a
frame 12, a pair of conveyor belts 14, a plastic film unwind system 16, and a film
tube former 18. Pair of conveyor belts 14 comprises two substantially parallel

30 side-by-side belts of substantially equal length, having an infeed end 20 and a
discharge end 22.

A stack of resiliently compressed articles 24 is oriented along a horizontal
axis and fed into infeed end 20 after having been pre-compressed to a
compression force F of about 75 to about 200 pounds by a compressing means not

35 shown. More preferably a compressing means over-compresses stack 24 and then
releases the compression force such that compression force F results when stack
24 is received at infeed end 20. Pair of conveyor belts 14 conveys stack 24 from
infeed end 20 to discharge end 22 in a continuous manner while maintaining force
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by the first tempgrafursericiusubicititiy gofiensiplastic film 26 at edges 34. Sealigiwheelsyst em
drives at |east o0l exeR Sufficiefitf prédifre6 FEe YogetdY SdfRheddlhsdtie film 26 at edges
34 to form a longitudinally sealed closed tube 38. Fin seal 36 may cool in air, ora
pair of chill wheels may be located. downstream from sealing wheels 30 to
facilitate completion of the sealing process. Alternatively, three pair of wheels,
. each pair spaced downstream from the previous pair, may draw film 26, heat
20 . edges 34, and cool fin seal 36. At a film speed of 25 meters per minute, it has
been found that fin seal 36 reaches its maximum strength about one second after
cooling is initiated. During the seal curing time, it is essential that an expansion
force R from stack of resilient articles 24 be isolated from longitudinally sealed
~ tube 38. In this regard, the function of apparatus 10 includes serving as a
25  compression isolating device. '
Pair of conveyor belts 14 is cantilevered into sealed tube 38, and stack of
resilient articles 24 is maintained horizontally compressed between the belts.
Stack of resilient articles 24 is not released into longitudinally sealed tube 38 until
fin seal 36 is completely cured to its full strength. Once stack of resilient articles
30 24 is released from discharge end 22 into sealed tube 38, expansion force R is
applied to sealed tube 38, and fin seal 36 must be able to withstand that force.
However, stack of resilient articles 24 has a dimension 40 when it is pre-
compressed and conveyed by pair of conveyor belts 14. Dimension 40 is less than
a dimension 42 of stack of resilient articles 24 when the stack is released into
35 longitudinally sealed tube 38. That is, stack of resilient articles 24 expands when
released to fill the sealed tube, which has a slightly larger dimension than the
compression isolating device cantilevered into it.
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46. Belts 60 and 62 form pair of conveyor belts 14. At least one drive motor and
speed control system 64, not shown, is mounted to frame 10 to drive at least one
15  of the belts 60 and 62. '
First and second backing members 44 and 46 are channel-shaped members
having flanges which face each other. There is some space between backing
members 44 and 46 so that belts 60 and 62 can be installed over them. Across the
top and bottom flange of each backing member channe] is connected at least one
20  tie bar 66, which holds the channels together under the compression forces of
stacks of resilient articles passing between belts 60 and 62. Belt tensioners and
drive pulleys cause belts 60 and 62 to be taut at all times when running. Drive
and tensioning pulleys are mounted from frame 10 to cause taut belts 60 and 62 to
ride against backing members 44 and 46 along the total lengths of the sides of the
25  backing members which face each other and along the opposite sides where the
backing members are cantilevered. This arrangement of backing members and
belts-and tie bars forms a rectangular tube compression isolating device. Tie bars
are preferably recessed into channel flanges to minimize the cross-section of the
compression isolating device.
30 Mounted from and above frame 12 is plastic film unwind system 16.
Mounted from frame 12 closely surrounding the rectangular tube compression
isolating device formed by backing members 44 and 46 and belts 60 and 62 and
tie bars 66 is film tube former 18, which is preferably a conventional folding
board. Thus, plastic film is drawn from unwind system 16 and drawn around tube
35 former 18 to form closed plastic film tube 32, which has a rectangular cross-
section just outside that of the compression isolating device.
A key advantage of the present invention over prior art devices is that high
compression forces are isolated from the plastic film tube until a fin seal is
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resilient articl e‘g&' ch ﬂ*rtda%%e%s"efé%gl Q{x%{fio%mé anfﬁ?}é‘# P%r%ho%

DETAI LED DESCRI PTI ON dﬂxemr; 2 peNbalagee among the operating: vasiables ofnthe Rresenthe
draw ngs, and ”Drﬁvﬂﬁi‘ohﬂ Gathpredsiont forde! fefuirell, betweehNphisof ddnveydicics i18; gleown a

Tethod and aphar ARRPrLy! PEETES To i A b e ey B S %S?*&sgzcanaa?ft ol es

into a f or nytacks, whietnis needef iferctranayegsei scaling; anchihe glesited ioperating spsediy

Apparatus 10 i nclwg&ama 10. Comphdssi6® fokde deterfitnies fﬁénoﬁmmeae{h%eﬂéanda
plastic filmunw

conveyor belts 141%8'5%5“@?361'&% r@%’g?tfg\lglts?ﬁd ‘{?“’5‘3@? ﬁ’gl 8‘358' °f§%8‘gpal [ de

bel ts of subst antbetiveen theybelts to enrableha reguired epnapression dsodation dineofop fini soaels to
di scharge end122.cure. The number of@taél&sadékn&ﬁ m&selislrﬂimlmeswmﬁ@ﬁﬁﬁcearmecl es

gft I; (ﬁ;i“egéecbl eglnoxbs?%x @%Pé ntg% f?‘bcﬂgn of e élcggtg erceed ’*'hnett%lts gxtee s:gnerhdtozo
carry a high working tension while being thin enough to bend around the small
diameter discharge pulleys, which are required to minimize the difference
- between pre-compressed stack dimension 40 and expanded stack dimension 42.
20  The thin belts and small diameter discharge pulleys, the thin walled solid steel
- channel backing members, the low friction hard chrome plating on the channels,
and the thin steel tie bars between channels are therefore optimally diménsioned
in the design of the present invention.

In a particularly preferred embodiment of the present invention,

25. construction of key elements is as follows: A horizontal stack of resiliently
compressed diaperé has 26 diapers in a side-by-side row, is 162 mm wide while
being conveyed in the compression isolating device, and has height and length
dimensions of 115 mm by 210 mm. When released into a film tube, the
compressed width increases to 240 mm, where it exerts an expansion force R on

30 the plastic film tube of about 25 pounds.

A plastic film tube is made of 0.04 mm thick by 673 mm wide laminated
polypropylene and polyethylene film stock. The tube is formed into a
substantially rectangular cross section, with a width of 216 mm and a height of
135 mm. _

35 A pair of conveyor belts 60 and 62 each have a height of 108 mm, a
spacing between closest sides of 162 mm, and a conveying lengthof 1.9m, 1.4 m
of which length is cantilevered. Each belt has a thickness of 1.5 mm and is made
of polyester and urethane. Such belts are available from F. N. Sheppard Co. of




conpression force F of about 75 to about 200 pounds by a conpressing neans
not 35 shown. Mire preferably a conpressing neans over-conpresses stack
24 and then rel eases the conpression force such that conpression
force F results when stack 24 is received at infeed end 20. Pair of
conveyor belt syd478@8veys stack 24 from I nfeed end 20 POTAIBBORHMI ge
end 22 in a continuous manner while mainta?ning force WO 97/ 20737

PCT/ US96/ 15701 Erlanger, KY, as model no. 2W1-2El. Each belt has a hotBulcanized finger

substantially constant. Ther rel tion of the,co Ssl on
Force L hoviR0gs ind ghSing oget, 1fe RARTp{ea PiifHslel Borf pnd £ Fpie FRIHSRE of
resilient. The pr ejoetr Bapysreithin and flexible, yet stiong.daviog atwrskipg densilg streangdofi on
is a stack of fol nddFerSnch of width, Dynamic\RRtt¥Mtioners afd Govided béchisewapi nd

system 16 continuousl.y feeds a b,of .5 lastic filmg26 to fil.mtube
ormer 18, P i § UBERHR PR el ddhenging op Bof mard skt bf Rfipl Ailpe i
board. At |east onkeingaonveyed statimag Beftdension3 maintdingd high enpugh korassure that 26
from unw nd syst engd fel@ever ¢REkehhe fol ding board to forma closed plastic

cross. - sect] on wATRHGLysEm Br sEofist A b @aR bR ERe o |y
paral | el and faci ngntileveredpaineficomveydnheits.t Adoldingtbaard i wcated b33 mamupstream Thi s
rectangul ar or Qs S- r96d iRl end of the pIS LBkl HelRATF BlfePbtintRbolsH 4 2Ci NG
edges 34 are best seen jpn EIG 4. . _Sealin .V\ﬁe Isﬂé% ri.p, edged
34 Lo both pul | pisiBuaply the me.2% metsrs per mingte taie at Whigh dbe. fiadls 438 ek n
edges 34. Seal i ng Theeeissa spocing of qppaiximatéll 140 eah deftween stacks. Drawing the film
web from the unwind system is accomplished preferably by three pair of 114 mm
diameter draw and heat and chill wheels. The sealing wheels are heated at 340°F
15  and the chill wheels maintained at 70° F. The resulting fin seal, that extends 13
mm outwardly from the tube, is produced under 10 pounds of force between
wheels. The sealing is sufficiently complete to maintain the stack of resiliently
compressed articles compressed in the longitudinally sealed tube after one second
~ of cooling time after exiting the sealing wheels.
20 A frame made of steel tubing supports a first infeed pulley and a second
infeed pulley, the first and second infeed pulleys being substantially parallel to
each other. First and second backing members are steel channels connected to the
frame. The backing members are 1.8 m long. Each channel has a 1.6 mm deep
~ groove on the outside, for recessing a conveyor belt to prevent it rubbing against
25  the film tube, and 2 9.5 mm web cross-section thickness. Each channel is hard
' chrome plated to provide a low friction belt sliding surface. The kinetic
coefficient of friction of hard chrome with the polyester inner belt surface is about
0.16. Other channel surface coatings may produce lower friction coefficients, but
they are either much more expensive or are not as durable.
30 As many as S stacks of resiliently compressed articles are continuously
conveyed at a time at about 25 meters per minute by a Shp belt drive motor.
First and second discharge pulleys are located at the cantilevered end of
the pair of conveyor belts. Each discharge pulley has a length of 108 mm and a
diameter of 9.5 mm, which is minimized to reduce the expansion of the stack of
35  resiliently compressed articles after its release into the tube. At least one tie bar
connects the first and second backing members near the first and second
cantilevered ends to maintain the first and second backing members substantiaily
parallel and rigid. A typical tie bar is 157 mm long x 25 mm wide x 1.5 mm thick




tenperature which sufficiently softens plastic film26 at edges 34. Sealing
wheel s 15 30 also exert sufficient pressure to fuse together softened
plastic film 26 at edges 34 to forma longitudinally seal ed cl osed
tube 38. Fin seal 36 nay cool in air, or a pair of chill wheels may
be | ocated doussidpp@m from sealing wheels 30 to f aci | peb®sasmOpl eti on
of the sealing process. Alternatively, tioee pair of wheels, each
pair spaced down . i i ¥e! i t 20
dges 34, and cods FiimadeYPelegl e Ful0? ignt FPYArt i locd b Mskline ML 20
has been f EYRRFessipRforce EQ}C%B"X"ég%ﬁes its maxi num strength about
one second after While oparticnlars embodimente dof Eher ipregerithinvertion bawei bepnt i e,

it is essential aﬁﬁﬂ ' : t: i:Lj.ent
articles 24 be igsl%t%pd rom o_ri’gf %vh“dtl’en%q ‘Eg?egoé{ime? 'gﬁ%%uagtrethé@?h%‘!ﬁ this
regard, the flncehapaesogndppdifications mayibs cwithout denegtingsfrom ghe spiit,#Rdy essi on
i sol ati nlg gevi gescope of the invention, hied it isGihtendedue gover hﬁih&ﬁpﬂe?ldé&clﬁﬁﬁhll lsaaher ed .
into seal ed tube 38 . bl .articles 24 is maintaine
hori zontal |y congliéglgse %&%rﬁ@ﬁem%%ﬁopéml" ln%@ﬂtgiéck of resilient
articles 24 is not released into longitudinally seal ed tube 38 until

fin seal 36 is conpletely cured to its full strength. Once stack of
resilient articles 30 24 is released fromdischarge end 22 into seal ed

tube 38, expansion force Ris applied to sealed tube 38, and fin seal
36 nust be able to wthstand that force. However, stack of resilient
articles 24 has a dinension 40 when it is pre- conpressed and
conveyed by pair of conveyor belts 14. Dinension 40 is |l ess than a

di mensi on 42 of stack of resilient articles 24 when the stack is rel eased
into 35 | ongi tudinally sealed tube 38. That is, stack of resilient
articles 24 expands when - released to fill the seal ed tube, which has
a slightly larger dinension than the conpressi on isolating device

cantilevered into it.
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Frame 12°'is a floor-nounted frane, preferably made of tubul ar steel.
Horizontally nounted to frame 12 are a ll Hber 44 and a_second
backi ng menber WO®72@3tki ng nenbers 44 a "mumm!gm,m | andGIASPYLTYy
cantilevered fromfrane 12 and have first chnti| dverfed*end 48 and second

5 cantil evered end 50, respectively. Flr?% backi ng menber 44 has a first
i nf eed pul l ey 52 nmounted at one end ereof and a first discharge
pul | ey 54 nouiLaiMst first cantil evered end 48. Si m' larly, second
backi ng nmenber 46 has a seco ul l ey 56 ed at one

and a second di scharlgéd W?%‘ng?‘ ‘E"JY""X'E@ %ﬁf“ﬂ%ﬂlé?“éé

50. Connect ed thisd charactefized by thewtepsdf:pul | ey 52 and first 10 discharge .
rerber 44. Con LLEZ?’% i $id Bk of Whiielly Sy é“’é*éé“gﬁﬁ*ﬁ“ggmrge
pul l ey 58 is 'SRV veyor belt 62, whi ch surrounds second backi ng
menber 46. Belb) sorfifnucusly cﬁavéymgrmriatatk of resilisatip yompriesbd srtidlds toAtdischargd

one drive not lggg trol system 64, not shown, is nounted to
frame 10 to d%lheg %’f aérzgtoﬁ b%ﬂ?,

the belt and_ 62
First and second ba@RPWYFBe@E“‘E&aQIH“% W@@M&R@W@W&ﬁ%"mmﬂa
havi ng fl angeslasid mbgmteuemakhéresﬂiihtbrranipmssdmﬂnchpaMshemaobmdig

Kgpggsstﬁg an%ﬁ@k’%& and B‘gﬁ“@%‘#@fgé’ﬁ%gmgﬁ' eacﬁngwaaﬁkﬁus %gr chg

connect ed at IM?f“Z!WEWZ delts; i ¢ par 66, which hol ds the channel s toget her
under the conpressi a)comingaslyakaling said clobeaaiibe 10fforntslohgiidinally dealed abe;andsi ng

bet ween belts 60 and, %,Fﬂaﬁdgtﬁﬁsdtfg \ﬁbq,pmm% ‘éﬁo%ﬂoﬁﬁuﬁw&alm

belts 60 and 62 to en‘ru

t ensi oni ng pultl'tL‘y":ill saird sealing quMHﬁMYE@"P‘S“é‘AG@@WW sackof regientlyy 62

to ri de compressed attizlek corpressedinrsaid4dngitudinally sedleditabé. he total | engths of
the sides of the

2. A method of feeding a stack of resiliently compressed articles into 2 plastic film
tube characterized by the steps of: '

a) receiving said stack of resiliently compressed articles into an infeed end of a pair
of conveyor belts, said stack of resiliently compressed articles being compressed horizontally
between said pair of conveyor belts under a force of about 75 to about 125 pounds, said stack
of resiliently compressed articles being spaced apart from other stacks of resiliently
compressed articles;

b) continuously conveying said stack of resiliently compressed articles to a discharge
end of said pair of conveyor belts, said force being substantially maintained throughout said
continuously conveying step;

) progressively forming and sealing a plastic film around said pair of conveyor belts
to form a longitudinally sealed closed tube, wherein said stack of resiliently compressed
articles exerts no expansion force on said longitudinally sealed closed tube while said stack of
resiliently compressed articles is being conveyed by said pair of conveyor beits; and

d) releasing said stack of resiliently compressed articles into said longitudinally sealed
closed tube only after sealing is sufficiently complete to maintain said stack of resiliently
compressed articles compressed in said longitudinally sealed closed tube.

3. The method according to either Claim 1 or Claim 2 further characterized by the
step of allowing said stack of resiliently compressed articles to expand to a dimension greater
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25 backi ng menbers whi ch face each other and along tte opposite sides
where the backi ng nenbers are cangiiR | S, ar rangenment of
backi ng' nrenbers and belts-and ti mummmmwﬁmnct angul ar tube
conpression isolating device. Tie bars * ¢ @are ably recessed into
channel flangw®deemyni m ze the cross-section of the CROTRIS&/E570IN
| sol ati ng device. 30 Mount ed from &Rd above frame 12 is plastic
filmunwi nd shantagre-¢Empressed dinehsior whenfsaidistatk afvesiliéntie comprlessed miticlosiis deleged he
rectangul ar t : %gﬁ? ' i i sol'ating device formed by backi ng
menbers 44 a?\,ggg%&an ‘I@ﬁlg&gg‘ié‘ﬁb& 62 and tie bars 66 is filmtube
former 18, which is preferably a conventional folding board. Thus,
plastic filmis drawihé methivd sorihgay aiesh CHms N2, éF 3 Whereirmsaittpairof eordeyors

t

crose iAol xS BAREPURF bl of el Vol il AT EARRME

A key advantage of the present invention over prior art devices is that

hi gh conpr es$j Dhe thethedsccordingit6 ahypéflaiins 0)2, 3h6r pivheareinGaill istatk dfibe unt i |
a fin seal i s, Y/ .o -

PCT/ US96/ 157 efuhently com;?VQse% draddsid mamtamed spaced apart .from other stagks of resmegtlx letely
cured. A fi ncmpnessed atigles throughous,said ertinupusly conyeyingSts® because heat can

be driven into and renoved fromthe plastic filmfromboth sides of the

film Aot hep, iy AHNAEAGR'S el GCHIRE 1P 95 A0be § BHGRAIEN dallc 371 © 10

| oad stacks into a ] Jn-a conti nuous, ho} process at rates
as hi gh as 75esdientiyconmpesssed; artiples, congnuously canvieyedihy said pair of epnveyoss, is maintained
apart in thecompressed\inder d foroedF 66t 75110 iabotk 325 Hslinds.

7. An apparatus for feeding a stack of resiliently compressed articles into a plastic
film tube characterized by:

a) a frame; ,

b) a first infeed pulley supported from said frame;

c) a second infeed pulley supported from said frame, said second infeed pulley being
substantially parallel to said first infeed pulley,

- d) a first backing member connected to said frame, said first conveyor backing
member having a first cantilevered end and a first discharge pulley mounted to said first
cantilevered end; |

¢) a second backing member connected to said frame, said second backing member
having a second cantilevered end and a second discharge pulley mounted to said second
cantilevered end, said second discharge pulley being substantially parallel to said first
discharge pulley;

f) a first conveyor belt passing around said first infeed pulley and said first discharge

_ pulley, said first backing member being supporsted within said first conveyor belt between said
first infeed pulley and said first discharge pulley;

&) a second conveyor belt passing around said second infeed pulley and said second
discharge pulley, said second backing member being supported within said second conveyor
belt between said second infeed pulley and said second discharge pulley;

h) at least one tie bar connecting said first an second backing members near said first
and second cantilevered ends to maintain said first and second backing members substantially
paralle! and rigid, said first and second backing members being spaced apart such that said
stack of resiliently compressed articles is maintained compressed between said first and second

—_—
—_———
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device so that transverse tube sealing and cutting between stacks (not

shown) may occur independently, 3 the tube form ng and
filling operation. There” mwm"mrm Ilme anong the operatl ng

variabl es of the present i nventi*on:c cenpressi on force required

bet ween pair owooenemyor belts 14; the 10 footprint of stacPETHFYISE | ent
articles on conveyor belts 60 and 62; theispacing of stacks, .which is
needed for trapaveyoskels ahkn suiﬂ firarwhdsixond eaniveyd belpcarébackep umbemdcﬁrst and

appar atus 10. sg&@g E §o,g e determ nes friction force between the belts
and t heir backin erat eed, nes, t he nu f
st acks needed ms"?"ﬁ {ﬁ’sgﬂﬁg %”éﬂﬂ‘ﬁn JeSond SORKYRE tﬁﬁ“"?‘

i sol ation ti nnhétamdfreslhenﬂ;actmme:sc‘d&mdesrm cohieyed ummuously fronnsakdsfirsteand senond he
bel ts multipl 'm?(iﬁmqsrb H‘EPstBM .ﬂf@har ge pull ﬁwwmsaéaﬂdb&mfo Ibsusa

PR Oy AR FUNK € Mﬁagia&lsasb@%&%%%&w;nm pfon’

di amet er di schisulginggeviteeys, which are required to m nim ze the di fference

20 "The't hi n bl 3 hERLe “ﬁ‘?ﬁﬂﬁ# ﬁ&‘iﬂ“‘mﬁﬁ peRUTRIRA oo
solid steel Pas““g\‘?hﬁ?félsgg F’P@" '§t°’t %f‘fbﬁ #¢hr one
plating on theomppessien iSolating devicgnd t he thin st eeI t| e bars between channel s

e o s e b e g
present i nventSeling s?ﬁ““”@cﬂ%‘f'g&& B?]‘Q#’"R » $3i¢| gealing means
hori zont al stelcdatedfrelmmtblsadbbmpressmn1Mﬂm®eﬂc&ﬂmmdstdohsf&ﬁhdklgpers in
a side-by-sidg

) fng%se'd;ﬂic ﬁ%‘ Pressugﬁfd?& ?990{6‘#% igﬂ
115 rm by 210 6 ke eé#mei‘om@myw?@ suffiglen strength $g g sui‘s "o
wi dt h increasa&ckof&ﬂillemlywoﬁpmdmxcm“rhﬂesm expan5| on force R on 30 the

plastic fil mtube of about 25 pounds. Aplastic filmtube is

made of 0.04 mmthick by 673 mm w de | am nat ed 'D prqumene and
pol yet hyl ene film & Sb&appamps apeanding to Claym L wherpin said closed plastic, Bls tube has) |

rectangul ar crsabstantiaiyt padllel ovitvirdin-Bidingi diged addlaidmeansfbr sominiig)isly sedling seals
135mm said substantially paralle] outwardly-facing edges to form a fin seal.

9. The apparatus according to either Claim 7 or Claim 8 wherein said stack of
resiliently compressed articles is maintained spaced apart from other stacks of resiliently
compressed articles while compressed between said first and second conveyor belts.

10. The apparatus according to any of Claims 7, 8, or 9 wherein said stack of

resiliently compressed articles is continuously conveyed by said first and second conveyor
belts and while maintained compressed under a force of about 75 to about 125 pounds.
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35 A pair of conveyor belts 60 and 62 each have a hei ght of 108
nm a spaci ng between cl osest sides of 162 mm and a conveying |length
of 1.9 m 1.4 m of which Iength is cantilevered. Each belt has a

t hi ckness of 1.5 mmand is nmade of polyester and urethane. Such belts.
are avail abl ewoemofa7r N. Sheppard Co. of WD 97/ 2073 7PCT/US96/15701

PCT/ US96/ 15701 9 Er | anger,
KY, as nodel no. 2W.-2E1l. Each belt haa hot vul cani zed fi nger

splice and ground edges. The belts hav a4pol yester core and a white
ur et hane top at. They are thin and flexible, yet strong, having a
wor ki ng tensile strekgth/of 9/ pounds per inch of width. Dynam c belt
tensi oners are provi e%ecause t:;k?' 5 | oadi ng can vary greatly

ny

dependi ng on how ma tacks of resilient articles are bei ng conveyed
at atime. Belt tensid ai Nt g¢ ned hi gh enough to assure that t he
belts never sl acken. ,\\\ o AN unwi nd systemfor a roll of plastic
filmis preferably ce W\\gj‘«é‘\;}‘\ over the . .cantilevered pair of conveyor
belts. A folding boar o\wix\\ tated 1.3y mm upstream 10 of the cantil evered
end of the pair of con V\}_\__:- ts. Imis fed continuously at

substantially the sane \_E_':_: ®rs~per mnute rate at which the stacks are

fed. Ther &is a sfa of approg mately 140 nm bet ween st acks.

Drawi ng the fil I the unW nd systemis acconpli shed
preferably by threeapair\
wheel s. The seal ing

=

A MM di aneter draw and heat and chill
heat ed at 340F 15 arm the chill wheels

=




mm outwardly fromthe tube, is produced under 10 -pounds of force between
wheels. The sealing is sufficiently conplete to naintain the stack of
resiliently conpressed articles conpressed in the longitudinally
seal'ed tube after one second of cooling tine after exiting the

seal i ng wheel swo220737 A frame made of steel tubing suBPFOUSYISM| r st

i nfeed pulley and a second infeed pulley, the first and second i nfeed
pul | eys being substantially parall el t%%é -each other. First and second
backi ng nenbers are steel channels con ﬁbd to the frame. The
backi ng nenbers are 1.8 mlong. Each channel has a 1.6 nm deep groove
on the outside, for recessing a conveyor belt to prevent it rubbing against
25 the filmtube, and a 9.5 mm web cross-section thickness. Each channel

is hard chrome plated to provide a low friction belt sliding surface.
The kinetic coefficient of friction of hard chrone with the pol yester
i nner belt surface is about 0 0. 167 Mer clg@gnnel surface coatings may
produce lower friction coefficiefigs, byt ey are either nuch nore
expensive or are not & durable. ‘ many as 5 stacks of
resiliently conpressediarticles aredcontin sl conveyed at a tine
at about 25 neters per \m nute by Hitt-e-ve not or. First
and second di scharge puN eys are t éd ﬁf i cantil evered end of
the pair of convgyor bel tts,_ Each disc |l e, has a |l epgth of 108
and a di anmgter of 9.5 I chi{fFe= mzeéyd to redﬁge t he expangf on
of the stack ofj§5 resiliently cQnpr ticles after j.ts rel eas nt o
the tube. At |edst one tie bar nn the first g second kacki ng
menbers near [ and second¥ c | ek® ed dLxf 0 mai ntaijn ghe
first and segond\ backigg nmenbers ‘su At parallel and rijgig. A
typical tiefpbar iy}, 157 | ong x :25 J 1.5 mmthick
o _
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I < \
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made of Steel. Preferably, six or eight tie bars are used to resist the
hi gh’ conpression force between conveyor belts. Wi | e
particul ar enbweiaeems of the present invention have been  PCT{USPHNINGt ed
and described, it will be obvious to those skilled in the art that various
5 changes and nodi fications may be mage/)r t hout departing fromthe spirit
and scope of the inventign, and it“¥s¥ ntended to cover in the
appended clains all such* Nodi fi cati ons, that e W thin the scope of
the i nvention. What s C 1.m» A method of feeding a
stack of resiliently corrpre&?eda a plastic film t ube
conprisi'ng the steps of: a)m~Jecel\i tagk of resiliently
conpressed articles into an in e a j of conveyor belts;
3 S
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b) continuously conveying said stack of resiliently conpressed articles

to a di scharge end of said pair of conveyor belts; c)

progressively forming a plastic filmaround said pair of conveyor belts to
forma cl osed tube, wherein said stack of resiliently conpressed
articles exertwonan20737 expansi on force on said closed tubBCWHFIESHA| d
stack of resiliently conpressed articles is being conveyed by said
pair of conveyor belts; d) continuqii}y sealing said closed tube to form
a longitudinally seal ed tube; and e) 4 casi ng said stack of resiliently

conpressed articles into said longitudinally seal ed tube only after
said sealing step is sufficiently conplete to naintain said stack of
resiliently conpressed articles conpressed in said longitudinally sealed

t ube. 2. The method of claim1 f rlzgpg the step of allow ng
sai d stack of re5|I|entIy conp essed ar tfi to expand to a

di mensi on greater than a ; nS|on when sai d stack of
resiliently conpressed artl é?s |s aid longitudinally
seal ed tube. 3. The met gr sald progressively

form ng step generates g}ﬂym§ar gut war dl y-faci ng edges
on said closed tube and said ntilnuphg! al1ng step seals

provi des sealing of said sul®g al aroy~ = 60out war dl y-f aci ng
edges to forma fin seal. 4. aim1l wherein said pair
of conveyors is oriented to convey SECOM] 3l t resiliently

conpressed articles horizontaII# br . The nmethod of claiml
wherein said stack of resilient 9 conpA; ssed rt|c~3% is

il

il
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mai nt.ai neWa,tlﬂhM?Herquédl&’og r gsit R ee e
art | cI es t hroughout said continuously c Ef\élﬁfgﬁw SHEETS SG :
%} eSSHPtioRs; Pageht-|- {0 paged ...

corrpr essed %m ﬂmam\“““c\m'c?ntll mgﬂgi 3 igln\(je g o ‘paged & to paged L3,

conveyor s, mal n\tal“ned conpressed undert1 DanaMng@)dfpmbbut to/ paged .....
about 200 pounds. An apparatus for feejlﬂngAbstmttaclc miged astd pmﬂl Y.
conpr essed Whet @I"é%i"'qeﬁt'% a plastic filntube conprising: a)

frame; b) a first infeed pulley supported ff oanrEObfmm).,.i:‘....éa.ﬁﬂ
"~ second i nf eed pul l ey supported from said frame,~Sard-Secona~tnfeed—Tputtey

bei ng . subAtragthpd jof feestingnn istackaf resiljently |°P§‘Pquﬁ¢@@6|°h§| intoya pipstic ﬂn&

first backi ng megRer, eRa RS %?.I d frame, said first conveyor backing
menber having a ‘fmrsct(’ﬁ?ﬁntlﬁ evg end and a first di schar?e pul | ey nount ed

to sal d frecsivingsaid stackeptrgsiiently eompressedaarticlesiintan infiepdenthefa pair
connected to salgf&; g.d second backi ng nenber havi ng a second
cantil evered end and a second discharge pulley nounted to said

b) continuously conveying said stack of resiliently compressed articles to a discharge

end of said pair of conveyor belts;

c) progressively forming a plastic film around said pair of conveyor belts to fonn a
closed tube, wherein said stack of resiliently compressed articles exerts no
expansion force on said closed fube while said stack of resiliently compressed
articles is being conveyed by said pair of conveyor belts;

d) | continuously sealing said closed tube to form a IongitUdinally sealed tube; and

e) releasing said stack of resiliently compressed atrticles into said longitudinally sealed
tube only after said sealing step is sufficiently complete to maintain said stack of
resiliently compressed articles .compresse'd in said longitudinally sealed tube.

2. The method of claim 1 further comprising the step of allowing said stack of
resiliently compressed articles to expand to a dimension greater than a
pre-compressed dimension when said stack of resiliently compressed articles is
released into said longitudinally sealed tube.

3. The method of claim 1 wherein said progressively forming step generates
substantially parallel outwardly-facing edges on said closed tube and said -
continuously sealing step seals provides sealing of said substantially parallel
' outwardly-facing edges to form a fin seal.

4. The method of claim 1 wherein said pair of conveyors' is oriented to convey said
stack of resiliently compressed articles horizontally compressed.

5. The method of claim 1 wherein said stack of resiliently compressed articles is
maintained spaced apart from other stacks of resiliently compressed articles
throughout said continuously conveying step.




second cantil evered end, said second discharge pulley being substantially

parall el to said first discharge pulley; f) W@Wlt

passing around said first infeed pul'l ey 'and said first

pul l ey, 'said first backing nenber being supported wthlmg 'Iﬁm””'
conveyor belt . between said first i1@feed pulley a n

di scharge pulley; 9) a second conveyor belt passing around sal'd Second
i nfeed pulley and said second di scharge pull ey, said second backing

menber bei ng suppRé triéth¥d td7i dlaima i AvifREiR"hid stack ofoéQiﬁSb{tW c&ﬂb?es@é‘d Wpfdless ai d
second infeed pulley and said second discharge pulley;, ) | east one

tie bar connect i eRNtBHPYSlY ponveyethby said Bﬂ'ﬂ°M@N¢¥st'rﬁeWBlﬂt%“%%9m%T3ﬁPd under

first and secondg¢ggé iok a¥&uterd Bubdut S00TBbuHdal N said first and second
backi ng menbers substantially parallel and rigid, said first and

second backi ng nenbers bei ng spaced apart such that said stack of

resilientlyzconp | gﬁ%ﬂ

said first ?’;md Séﬁ?gﬁgzﬁé\/gggé‘eﬁbﬂqsa sta\Ml{eort]' sald I9C:B“?{E,ngs?g@st andmg)g%: c

conveyor belts afilm tohelcompripingy said first and second backing

menber s; i) a\%ﬁ.H,ne systemfor driving at |east one of said first and
e>yor S

second conv such that said resiliently conpressed articles
are conveyel) cona firshinfeed palleyraupported fromitsaid frame; and second i nfeed pul | eys

tlg sald fi r&t angl sé&%ﬁqﬂfegb Bﬁi@rsﬁﬁpgﬁ’éé from ’sam}aqne said second infeed pulley being

substantially paraliel to said first infeed pulley;

d) a first backing member connected to said frame, said first conveyor backing
member having a first cantilevered end and a first discharge pulley mounted to
said first cantilevered end;

e) a second backing member connected to said frame, said second backing member
having a second cantilevered end and a second discharge pulley mounted to said
second cantilevered end, said second discharge pulley being substantially parallel
to said first discharge pulley;

f) a first conveyor belt passing around said first infeed pulley and said first discharge
pulley, said first backing member being supported within said first conveyor belt
between said first infeed pulley and said first discharge pulley;

9) a second conveyor belt passing around said second infeed pulley and said second
discharge pulley, said second backing member being supported within said second
conveyor belt between said second infeed pulley and said second discharge pulley;

h) at least one tie bar connecting said first and second backing members near said
first and second cantilevered ends to maintain said first and second backing
members substantially parallel and rigid, said first and second backing mémbers
being spaced apart such that said stack of resiliently compressed articles is
maintained compressed between said first and second conveyor belts when said
first and second conveyor belts are backed up by said first and second backing
members;

i) a drive system for driving at least one of said first and second conveyor beits such
that said resiliently compressed articles are conveyed continuously from said first
and second infeed pulleys to said first and second discharge pulleys, said

REPLACEMENT SHEET

07 nwn it




first and second conveyor belts, said first and secondWand
sai d at |least one tie bar defining a conpression isolating device;

i) a plastic filmunw nd systeméndafilmtubefor |y
form ng 'plastic filmfromsaid filmunw nd syste ﬂm”,“mﬂﬁg )me
plastizc filmtube around said conPBessi on isol ating devt

means for continuously draw ng said plastic filmover said filmtube forner
and sealing said dosed plastic filmtube to forma Iongitudinally

seal ed tube, saifistand secoaa@bnmoﬁaafssséuawtaﬁd&eé@wbaekrnPn&@ﬁ@brﬁ%ﬁ&@eﬁéi on
i sol ating device_such tha ck of resiliently conpressed

articles are rel 8483y q“P&lﬁ E%{l%fewﬂﬁmfs#mn isolating dgYige:i ng device into
sai d | ongi tjydi naj pastieRmawintPs/stm dndé filR{ tuba fdimeP it deg‘ﬂééWeinonnm? Iplastlc

seal ed tube has sufficient strength to maintain said stack of resiliently
conpr essed filmg fromc paid &mnww@,%éustem ipto a clospd pigstic film dubs arquadnsaid

wherein said cl o&ﬁﬁp@g%ﬁ Idtihg'@elidBe has substantially paral | el

outwar dl y-facing edges an sal means for continuously sealing provides

sealing of Wai d wasst fortontinyousky drawing eaid wiastic film aver-epic flse fubeformeraad f i n
seal . 9. ﬁﬂg%raﬁ L e 'ﬁ]n? tt‘!ﬁhefc?\‘d?ﬁa'IgnélﬂuEﬁ%Pf‘ggaléﬁqgﬂéi said

conveyor belts are conve resi
conpressed art i csealingoe€ang ﬂnqamdfewwpm%qomprewon isolating dpyee auch:that saml aim

7 wherein said sg d@&l&( offre ﬁéﬁt‘y' %ér\ég{éggaﬁﬁ:%?egreaﬁléﬂe‘asfrbﬁl said_compression

mai nt ai ned spaced apart rom o] resilrentl
articles V\/ni | e isolating devipe énie ediddongitudinaliy iscaled tehe anly afbcsand longitueinadly

el %b%l@&’t%& Aby Suftbieft eMbth tSREHRER 3R fladk A Fdsihny EsthbletBld ¥

corrpressed artlc es |
articles compressed.

8. The apparatus of claim 7 wherein said closed plastic film tube has substantially
parallel outwardly-facing edges and said means for continuously sealing provides
seéling of said substantially parallel outwardly-facing edges to form a fin seal.

9. The apparatus of claim 7 wherein said first and second conveyor belts are oriented
to convey said stack of resiliently compressed articles horizontally compressed.

10.  The apparatus of claim 7 wherein said stack of resiliently compressed articles is
maintained spaced apart from other stacks of resiliently compressed articles while
compressed between said first and second conveyor belts.

11.  The apparatus of claim 7 wherein said stack of resiliently compressed articles is
continuously conveyed by said first and second conveyor belts and while
maintained compressed under a force of about 75 to about 200 pounds.

12. A method of feeding a stack of resiliently compressed articles into a plastic film
tube comprising the steps of:

a) receiving said stack of resiliently compressed articles into an infeed end of a pair
of conveyor belts, said stack of resiliently compressed artic|

horizontally between said pair of conveyor belts under a fgr



continuously ‘conveyed by said first and second conveyor belts and while
mai nt ai ned conpressed under a force of about 75 to abmr\zgg\p%\
A net hod of feeding a stack of resiliently corrpresse icles into
plastic~film t ube conprising the steps of : ’y

stacks-of resiliently conpressed articles 14nto an i nf

of conveyor. belts, said stack of resiliently conpressed art | c’f es E}ng
conpressed hori zontal |y between said pair of conveyor belts under a

force of about 4§ about 200 pounds said stack of resiliently compressed articles being spdced
to about 200 pounds, said stack of

siliently co ssed articles bein
spaced apppert f f%ﬁmﬂ’ﬁtﬁck%f’fi@?g'eﬁqy ?%P%Fﬁﬁ@elﬁﬁnpr essed arti cl eg
b) ~ cont 'H?UOU%HtlﬁRﬂJ‘é&)ﬁoﬂGeﬁﬁg @b.@éﬁ@koﬂésur@:&wldamﬁé%ea QFfRles16 edingohhrgd es
to a discharge sald pair of conv forc J ng

Subotant | al |y ek ef e A of coRYAYET R SYA 6ro8 hRITGh SOLPGUEL VRIS
step; c) pro%l%%?hé’tﬁ's\éldc égﬁ{hn&gy\gom?hb%@ plastic filmaround said

pai r of conveyor forma tudinal |y seal ed cl osed tube,
wher ei n saidl st d!fﬂgl’éﬁSlVQit forming and sealing a fily aroynd said pairof sopyayer helts

expansi on force gy I(J:rfﬂ”'t%ﬁwgﬁv @éélb?f désedeflibe! Whakkin said stécldbﬁ i@%mbﬁu\ﬁal d

st ack of reS|I|en Py co ressed articles Is being conveyed b
compressed artlcles exerts no expansion force on said longitudinally sealed closed

tube while said stack of resiliently compressed articles is being conveyed by said
pair of conveyor belts; and

d) releasing said stack of resiliently compressed articles into said longitudinally sealed
dosed tube only after sealing is sufficiently complete to maintain said stack of
resiliently compreséed articles compressed in said longitudinally sealed closed
tube.

13. The method of claim 12 further comprising the step of allowing said stack of
resiliently compressed articles to expand to a dimension greater than a
pre-compressed dimension when said stack of resiliently compressed articles is
released into said longitudinally sealed closed tube.
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pair of conveyor belts; and d) rel easing said stack of resiliently:
conpressed articles into said longitudinally seal ed dosed tube only
after sealing is sufficiently conplete to maintain said stack of
resiliently conpressed articles conpressed in said |ongitudi na@gigdeal ed

cl osed tutﬁg,y 13. T &Wéﬂ%a&ﬂm(wer com@MFng t he

step of allow ng s stack o Brd| y conpressed art I es to
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(S7) Abstract

A method and apparatus for feeding resiliently compressed articles into a form/fil/seal machine. The method includes steps of
receiving horizontally compressed articles into an infeed end of a pair of conveyor belts (60, 62), continuously conveying the compressed
articles to a discharge end, continuously forming a plastic film around the pair of cantilevered conveyor belis without the stack of articles
exerting expansion force against the plastic film, forming and sealing a closed tube, and releasing the stack of compressed articles into the
closed tube only after the seal has sufficient strength to maintain the stack of articles compressed. The pair of conveyor belts (60, 62) has
rigid conveyor backing members (44, 46) and cantilevered ends (48, 50) with a discharge pulley (54, 58) mounted at each cantilevered end.
At least onc tic bar connects the backing members near the cantilevered ends in order to resist the expansion force of one or more stacks
of resiliently compressed articles between the conveyor belts.
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