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APPARATUS AKD METHOD POR PRODUCING POAK COSKZOHS 
. UTILJ:ZIBG l'LB:XIBLB l'OAM MIXING CHAMBER 

Bii~k.aroun4 ot the rnvention 

The present invention relates qenerally to apparatus 

and methods for forming individual foam-filled bags commonly 

used as protective cushions in the packaqinq arts. More 

part:icularly, the present invention relates to apparatus and 

s m~thods for forming such protective cushions by dispensing two 

10 

. ··. 

strei!~s of reactive foam components between opposing panels of 

a i1exlble sheet material and mixing the streams together 

tnerebetween in order to produce an expandable foam between 

the :-~~nels. 
:In the packaqinq industry, expandable foams have 

b~e~~;:4sed for some time to form protection for packaqed 

artj.c:i,:es. Conventional practice in such industry has included 

fil1inq a cardboard box with an expandable foam, such as a 

U:rE!:t!l-.ne or polyurethane foam, and contactinq the foam with a 

15 plast.'.:$.c barrier sheet to create a protective cushion and then 

, ~o. 

plac~nq an article for shippinq into the box on the cushion. 

The -a~ticle may then also be covered with:another plastic 

sheet' and a second f illinq of expandable foam accomplished 
' ..... ·: . ,·:~ .. • 

be·fore closinq the box. 

Another practice in the industry utilizes foam 

cushions which are inserted into the packing box immediately 
· .. :-·. :" 

aft_~t':<the foam cushions are made. This is accomplished by 
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machines which react two foam components toqether in a qun 

apparatus and then dispense the foam so f ~rmed between two 

opposing plastic sheets, and seal the edges to form a 

protective foam cushion. Numerous patents exist which 

5 describe such methods and apparatus. Two such patents, u.s. 

Patent No. 4,999,975, issued March 19, 1991 and u.s. Patent 

No. 4,800,708, issued January 31, l.989 describe apparatus for 

foam cushion making in which a foam dispenser, or qun, is 

positioned between two opposing plastic p~nels. Two different 

10 reactive foam components, commonly referred to as foams 

precursors, are mixed together in the foa~ gun in order to 

form the foam, which is then dispensed under pressure between 

the two opposing ··plastic panels to form the foam protective 

15 

cushions. 
-· ~ .. 

Although such apparatus and methods are operational 

and produce protective foa' cushions which adequately provide 
-t~~ .• 

protection to packaged articles, they are not without certain 

inherent disadvantages. For example, they. reply upon a mixing 

chamber or cartridge in the foam gun to provide an area 

20 wherein the foam.components are mixed together to form the 

expandable cushioning foam. once f0%1D~d, ~he foam is then 

dispensed under pressure through a nozzle downstrea~ of the 

::, ·. ~ixinq chamber. The mixing chamber typic~lly accumulates 

hardened foam over time and thus must be cl.eaned at regular 

25 intervals, typically at weekly intervals. ~he apparatus must 

then be taken apart to be cleaned, thereby·~eading to 

detrimental downtime of the.apparatus. 

Other apparatus rely upon a compl~x foam dispensing 
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. •qu,fi ·structure which utilizes two ports to convey the two 
. ·>.£·.\. ::· ... , ,. ' .. :· .. ··· 

:~·~~ad1;1ve foam components to a mixing· chamber preceding the 
.··:: .· .· . ·, 

.c:!.i~!)'fansing end of the gun. I.n this type apparatus, the mixing 

t'.:hamber may include a valvinq rod which slides in and out of 

s '._·~~·.ijlixing cham))er to control the flow of at least one of the 

r~active foam components. This type of apparatus is also not 
:. ':: .. '. .. :·:· :. . ... . 

.·w:i:t:}iput certain disadvantages, for although the valving rod 

·effec:tively acts as a valve to control the flow of the 

reactive foam components into the mixing chamber, the foam 

10 toPl(~d by the reactive components has been known to slowly 

bu.i.1(1· up in the mixing chamber and on the valving rod itself. 
··:: .. 

~~c;l.i;tii.onally, when a valving rod is used, "crossover" between 

tll.e: .f:oam components may occur when one of the foam components 

CS:~~\IJ!lµ.lates on the valving rod and makes contact with into the 

15 ~~h.~J:."., .foam component as the valving rod slides back and forth 
.·· .. '":• ... · .. ·: . 

~P ~or:m a reacted, hardene.d foam. The valving rod then must 

l:>e .. Ql~aned, which typically requires scrapinq the accumulated 
. -~'.·-:~·':\· ·~:::,; ·.: ': ··:~·,;·." ... ''. ·: --· 

~()~:n( off of the valving rod. Each cleaning wears down the 

:i::c>'i~?:·ance of the rod to eventually wear down the overall 

20 ~#~er;:tiveness of the foam dispensing qun of these devices. 

In order to prevent the buildup of foam in the 

mixing chamber and dispensing nozzles of ·the aforementioned 

~pparatus, solvent systems which continuously dispense 
:··::. ·,. : '; ' 

~C,lve'rits through the foam dispensing systems used therein in 

25 order·to maintain them in a clean state. These solvent 
<: ~~-: :·: :.·. : : 

systems increase the complexity and cost ,Of the apparatus ..• 

The present invention is direct~d to an apparatus 

and"methods for producing foam cushions which overcomes these 
>::<_:·:·:.· · ..... 
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disadvantaqes. 

snp•ary or tba :tnvention 

In an apparatus and in methods according to the 

5 present invention, foam cushion-making apparatus and methods 

are characterized by an entirely different and new foam 

dispensing assembly which represents a sic;tnif icant departure 

from the prior art in that the present invention does not 

utilize any foam dispensing qun or assenibly which has a mixing 

10 chamber in which reactive foam components are first mixed and 

then dispensed into a bag which encloses the mass of 

expandable foam. 

Rather, the present invention represents a quantum 

leap in the foam cushion-making arts by creating a flexible 

15 mixing chamber formed by the opposing panels of the plastic 

film itself which encloses the foam cushions made with the 

apparatus. This flexible mixinq chamber removes the mixing 

area completely from the foam dispensing assembly where it 

must be periodically removed and cleaned and places.the mixing 

20 area within the baq, thus avoiding time-consuming cleanings 

and maintenance shutdowns. This relocation also eliminates 

the need for a solvent system associated with the foam 

dispensing assembly to maintain it in a clean state. 

The·novel relocation of the mixipg area by the 

25 present invention outside of the foam dispensing gun and 

entirely within the oppo~~~g panels of the bag which encloses 

the foam cushion leads to virtually flawless foam dispensing 

by the apparatus and increased reliability and efficiency of 
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operation. 

In one. principal aspect of the present invention, a 

foam cushion-makinq apparatus includes a.film supply in the 

form of a continuous plastic web folded upon itself to define 

s a partial flexible envelope having two Qpposinq· film panels 

interconnected at one marqinal edqe by the fold of the film. 

The envelope is advanced throuqh the apparatus by a film 

driving means across a foam dispensing assembly so that the 

opposinq film panE!lS of the envelope are drawn across opposite 

10 sides of the fo~m dispensing assembly. The foam dispensing 

assembly extends into the film driving means and separately 

.,qispenses two reactive foam components into the space between 

the film panels :to form an expandable fo~ mass therebetween. 

In another principal aspect of the present invention 

15 . and as exempli:f i~d, in one ~mbodiment, the film driving means 

includes a drivinqroller and a driven roller which contact 

each other at a n~p or interference chord. The opposinq film 

panels of the flexible envelope pass across the foam 

dispensing assembly and through this nip where they are 

20 contacted in dri;_yipq engagement by the rollers of the film 

driving means. 0Th• nip of the rollers p~~vides support for a 

flexible mixing chamber adjacent the rollers and also resists 

the backpressur~.developed by the reacting foam components. 

The nip and the rollers cooperate to mai:n~ain the foam 

25 components within the flexible mixing ch~~ber and the rollers 

· ·'·'·· assist in the mi.xing_ of the foam compon~nts together in the 

.: ':. ,~ ;flexible mixing ghamber.~ _ In a. unique a~d remarkable departure 

from the prior art, .the film opposing panels act as walls of 
~ . . . . 
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the flexible mixinq chamber as they pass throuqh the film 

driving means and subsequently act as the outer bag of the 

protective foam cushion as they pass downstream of the film 

driving means. 

5 In still another principal aspect of the present 

invention. and as exemplified .. by one embodiment of the 

invention, the film driving means rollers includes a pair of 

counter-rotating brushes havinq a plurality of brush elements, 

such as hairs or fibers disposed thereon which extend along 

10 the length of the rollers in the areas thereof which contact 

the film panels. The brlishes contact the opposing film panels 

of the envelope as they pass therebetween and provide support 

to the opposing film panels of the flexible mixing chamber, 

while they assist in mixinq the reactive foam components 

15 together. Additionally, the brushes may be formed from anti­

static material to reduce film static and provides tautness 

across the length of the film. 

In still another principle aspect of the present 

invention, a riqid support may be provided for the flexible 

20 mixing chamber which utilizes one or more rigid members having 

an opening through which the opposinq film panels pass. The 

foam dispensinq assembly extends into this openinq between the 

opposinq panels and the foam reactive components are injected 

into the interior space between the opposing film panels. 

25 In yet another principal aspect of the present 

invention, the film drivinq means utilizes a differential 

driving arrangement to achieve the film through the apparatus 

wherein the film driving means operates at a faster rate than 
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the film in ord~r to straighten out any: ·wrinkles which may 

develop in the film as it passes throuqh·the apparatus. 

The panels of the plastic film are folded upon each 

other in face-to-face contact in the pr~ferred embodiment and 

s thus the possibility exists that the opposing film panels may 
··.' "·:· 

shift out of alignment along one of their mating edqes or one 

of the panels may remain flat, while the·, other becomes 

wrinkled or crumpled. In.order to avoicj this problem, the 

present invention incorporates a novel "film tensioninq means 

10 to apply tension to the film web durinq operation. This film 

tensioninq means operatively interconnect.s th~ film supply 

roll with an idler roller over which the film passes as it 

pays out from the film supply roll on its. way to the film 

driving means so that there is always al>redetermined amount 

1.5 of tension applied to the film web regardless of the diameter 

of the film supply roll. 

In this film tensioninq means,·. both the film supply 

roll and the idler roller each have one of their ends fixed 

for rotation to the frame of the appara~~s. The opposite ends 

20 of these two rollers include pneumatica:J,.ly actuatable elements 

which apply resistance to the film suppl& roll. This 

resistance controls the rate at which tlie. film pays.out from 

the supply roll and moves the idler roll.e":i: as needed near to 

or away from the film driving means to iilcrease or decrease 

25 the film tension. 

:en a still further aspect of tl:)e present invention, 

.:.., ,_th~ idler roller and ~ilm supply roll ar.,: operatively 

interconnected by pneumatic means so that as the idler roller 
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~moves·ii~ar to or away from the film driving means, air 
·. -· .. '·_,:.: ..... _,·;·· 

p;;~~~~~·is selectively supplied to or bled off from a film 
.· . ... -~{ :-: .::·· .. : :. '." 

s'1pp:t.¥.~oll brakinq element. 

. .. ~· . In still another principal aspect of the present 

5 inVentibn, an assembly is provided for producinq a transverse 

s~~i >on:.·,the front and rear ends of the foam cushion baqs as 
·. :. .. ,: ... :. ": •: .:·: ~--·; ::~ :·· --~. . 

tt,.ey pass throuqh the apparatus. This se~l assembly includes 
. : .. .". '· ·:· ·.·. 

···: .. 

a :fci:ii8r:' member extending across the travel path of the film, 
·: : .. · .- .·. ·. -~-- . · .. -' '· .: 

a res.i·t~rice wire which extends across the travel path of the 

10' film· artcf a seal bar which is aligned with the roller member 
._, .. _:-.· :- ,·:·;···.·; 

and r~sistance wire. 
. ··.\: 

The film web is interposed between the 

rc>'i'±~:r;/~ember, resistance wire and the seal bar so that the 

seal ·par:·' may be selectively actuated to bring the resistance ... ··. ..· ..... 

wir4ilflhtf> contact with the film and against the roller member . ,.··· .. ·"": .. ····: .... 

15. t~:.'seal.<_the top of a bag exiting apparatus, cut that bag loose 

·frA11i::t.heC ·~ilm web and seal the bottom of a successive· bag 
: . .. . . . ... :·. ~.. . .. .~· . ~ . 

e~·it~nq;the apparatus • 

.... ,· > •. , . , . In yet another principal aspect of the present 

inyerit~c>ri, means are provided for forming a seal alonq one or 
.. . . .. · ":~ : }_: :·,:. ' 

20 1llOr8-.(?f.~he·len9ths Of the Web Of film at the marginal edqes 
:._,~<: .. ··; 

th«!reof {:: This sealing means includes two 111embers which clamp 
.. ·._,.-:_;; __ ._ 

.· ... · 

· an .'f!ldcje c)f th•. film. Hot air is fed to on• of the clampinq ......•. r .. 

·members:~nd against the film held therebetween to effect a 

seil:l\'.~~~een the opposing film panels at the edge. The other 
. :.- ' <:-: ; . ·.:.~. ~: .- . '.·· ·· .. 

2.5 ·. of:>.#b~. ·~~~o clamping members is provided with a plurality of 
·._:· .. ·.:;; 

heat: .. ~;~~1pating members, typically in the ·.form of fins, so 
. . . : . -~ . . . : 

thatthis other clampinq member consistently remains cool, at 

a :t;emp'er~ture lower than the melting temperature of the film, 
·;· .. :·.-:~·.:.·>: .. ·/·.· ... · . 

.. · ·.-.: ·. ). ~:·: 

·.· ·"."\" 
:··=--·.: .. :... ·.,> -:-; 

_,: ....• :. ·. 
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•· irforde:r: to prevent ribbon cuttinq of the film at the marqinal 

. :~~dq~~,. i .The flow of heat~d air to this sealinq means may be 
... ,. ·:;·,;: .·,· .. 

J>et~'Jdl¢ai1y interrupted to create a vent so that qases formed 

{~·.·(~Ke foam reaction may escape from within the cushion baq. 
;: .. 
. . · .. ·./··'· .. 

These and other objects, features, and advantaqes of 

· ~~·. ~:1:-e~ent invention will be clearly understood throuqh a 
> .. ,::.->- ·;: .-·::: 

C:::riri.;if!e~ation of the following detailed description wherein 

· l!ke>reference numerals refer to like parts. 

10 ariet'Description of the Drawings 

.· .·."' · .. In the course of this detailed description, 

r'ei~~~nce will be made frequently to in which: 
. : :. ·:. :···· ;.:; 

. :~·>: .. ·.FIG. 1 is a perspecti.ve view of one embodiment of a 
. - . . 

f p~Jll-.;.c;:ushion-makinq apparatus constructed in accordance of the .. ·.: .··· ·.,·_.,.·,· 

15 pt.(~d~ples of the present invention; 

..... · . FIG. 2 is a frontal sectional view of the apparatus 

. q~)··r:~;;. 1 t~~en along lines 2-2 thereof. 

. :·,·' 
FIG. 3 is a perspective view of the apparatus of 

Flt;'•· 1· with the cover removed illustrates a protective foam 
. ·>: .. : . .-·=,_·:_ .. : 

20 cl,l~~~§n'being made and the path of travel of the plastic film; 
. :-·.·.:· :_:..:: 

25 

FIG. 4 is a sectional view of the apparatus of FIG • 
. . ·.;_. 

2 ·•· t~1te·n : al.ong lines 4-4 thereof; 

FIG. 5 is a sectional view of the apparatus of FIG. 

2~.~~kel\ :along lines 5-5 thereof; 

FIG. 6 is an elevational view of the. foam dispensing 

.,;~a:l.~'~iy used in the appara,tus of FIG. l with the front film 

.di:i~.i'rtq roller removed for clarity; 
.· :.'.·:·_, 

FIG. 7 is an end view of the foam dispensinq 

·:·<. ~ · .. · 
.· <; ~: 

~- ·. •'• 
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assembly of FIG.6 taken alonq lines 7-7 thereof; 

FIG. a is a sectional view of a nozzle used in the 

foam dispensing assembly of the apparatus of FIG. l; 

FIG. 9 is a sectional view taken through the film 

s driving means illustratinq the orientation of the foam 

dispensing assembly, the brush rollers and the film web and 

further depicting the flexible mixing chamber of the 

apparatus; 

FIG. 10 is a plan view of a protective foam cushion 

10 made by the apparatus of FIG. 2; 

FIG. 11 is a part~al schematic view of the film 

tensioning means utilized in the apparatus of FIG. 1 which 

operatively interconnects the film supply roll, shown in 

cross-section, with the film guide roller; 

· 15 FIG. 12 is a sectional plan view of the edge seal 

.·. ass·embly used in the apparatus of FIG. 1; 

FIG. 13 is a sectional view of the apparatus of FIG. 

4, taken along lines 13-13 thereof, illustrating the film 

crosscut seal assembly of the present invention; 

20 FIG. 14 is a schematic view of the crosscut assembly 

of FIG. 13 illustrating the assembly in a static condition as 

the film web passes through the apparatus; 

FIG. 15 is the same view as FIG. 14 illustrating the 

assembly in an operative condition making a cut in the film 

25 .. < web; 

FIG. ____ .16 .. _ is a perspective end· vlew of a brush roller 

used in the apparatus of FIG. -1; 

FIG. 17 is a perspective view of an alternate film 
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drivinq roller used in an alternate embodiment of the present 

invention; 

FIG. 18 is a sectional schematic view of a third 

embodiment of the present invention; and, 

FIG. 19 is a schematic view of the nozzle end of the 

foam dispensing assembly .of the apparatus of FIG. 2. 

Detailed Description of the Pref erre4 Embodiments 

Referring now to the drawings, and in particular, FIGS l-

10 7, a preferred embodiment of a foam cushion-making apparatus 

so incorporating the principles of the present invention is 

shown mounted on an upstanding support 52 which includes a 

vertical stanchion 54 r~si~9.upwardly from a multi-leq base 

56. The stanchion· 52 supports an apparatus frame 58, which in 

15 turn supports the various functional components of the 

apparatus so within an exterior protective housing 60. The 

'· apparat~s 50 is us·eful in producing protective foam cushions 

62 in which a mass of expandable foam 64, such as a urethane 

or polyurethane foam, is enclosed.within an outer plastic film 

20 66 which takes the form of an envelope or bag 68. 

As shown in greater detail in FIG. 10, the outer bag 

68 which envelopes the foam cushion 62 may take a rectangular 

or square configuration. The plastic film 66 used for the bag 

68.is folcied upon itself at a general centerline 69 thereof to 
.~ ( 

25 define a partial envelope in which two opposing panels 70, 71 

of the plastic film 66 c.onfr_ont each othe:r. When produced by 

. , . . apparatus so. of the present inyention, the fold line 69 of the 

bag 68 occurs along the length L of the bag 68 at one marginal 
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edge 72 thereof, ·. The other lengthwise marginal edge 73 is 

provided with an ~d,ge seal 74, while the leading and trailing 

edges 76, 77 (which extend transversely alc:>ng the width 1f of 

the bag) are sealed.when the bag is cut from the plastic film 

s 66 which is supplied·to the apparatus 50 from a film supply 

roll 78 rotatably mounted on the lower port:ion 59 of the frame 

58 underneath the housing 60 and containing a continuous web 

so of film 66. 

The film 66 is· supplied to the a·pparatus 50 as. a 

10 continuous web 80 and passes over a fil;tn.fU.ide.roller .82 

rotatab~ymounted within the trame 58 :and 'into engagement with 

a film driving me~ns 85 which drivingly engages the film 66 

and advances it through the apparatus so •. ~foam dispensing 

assembly ·s6, is mounted within the housinq.-60 adjacent the 

15 film driving means~ 85 so. that it is interpo$ed between the 

opposing film panelli 70, 71.· The apparatus so further 

includes means foresealing together the open edges 73, 76 & 77 

of the plastic film .. 66 which includes an edge seal assembly 88 

and a crosscut seal assembly 90, which respectively seal the 

20 open marginal edges 73 and transverse edges 76, 77 of the film 

66 as it advances through the apparatus so. 

Jilm Driyinq Means 

Turning now to FIGS. 3-5, the de~ails of the film 

25 driving means 85 Clre· shown and will now be '.described. It can 

be seen that the film driving means 85 includes a pai:_~ ____ <?_~ 

elongated, circula~ film: driving members 9~.i 93 which extend 

between th~ sidewalls 61 of the apparatus ~ousinq 60. The 
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film driving members 92, 93 include a dri:ving member 90 and a 

driven member 92 that are driven by an electric motor 96. 

Gears 98, 99 are mounted . on respective s:l1afts 104, 105 of the 

film driving members 92, 93 and are intermeshed together so 

5 that when drive is applied to the driviijq member by way of the 

motor 96, the gears effect a like rotat~~n in both the driving 

and driven members 92, 93. 

As will be explained in greater detail below, it is 

preferable that the film driving members 92, 93 take the form 

10 of pliable rollers, and most preferably brush rollers 100. As 

shown in FIG. 16, the brush rollers 100 may include a base 

sleeve 102 that receives respective shafts 104, 105 and which 

may be held in place by a positioning collar 129. The rollers 

have a plurality of brush elements 106, in the form of fibers, 

15 hairs, bristles and the like which extend radially outwardly 
~~ . . 

therefrom. Synthetic or natural material.& may be used for the 

brush elements 106. These brush elements 106 are an important 

departure from prior art foam cushion-maJc.ing apparatus in that 

they serve not only to assist in the mix~ng of the cushioning 

20 · foam components, but also assist in ensuring alignment and 

coplanarity of the opposing film panels 70, 71 of the film web 

so as it passes through the film driving.means 85. The brush 

rollers 100 may utilize anti-static material as the 

composition for its brush elements to deC:rease the occurrence 

25 of any static cling occurring with the::film panels 70, 71. 

,_ ... _:Pop Dispensing Heaps 

In one important aspect of the present invention, 
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the foam dispensinq assembly 86 takes the. form of a foam 

dispensinq gun 108 that extends for subst~ntially the entire 

lenqth of the film drivinq means 85 and ls disposed adjacent 

thereof. The foam dispensinq qun 108 serves to supply two 

5 streams 110, 111 of foam reactive components, also known as 

foam precursors, to the interior space 75 _of the film web 80 

between the two opposing film panels 70, 71 thereof. In a 

significant departure from prior art foam cushion-makinq 

apparatus, there is no mixing chamber disposed in line within 

10 the foam dispensinq gun 108. Rather, the foam dispensinq gun 

108 includes two separate foam component supply tubes 112, 114 

which are spaced ap~rt from each other and held in place by 

one or more spacers 116. 

· Tbe foam component supply tubes 112, 114 extend for 

15 the lenqth of the film driving means 85 to a point near the 

folded centerline 69 of the film 66 and then extend downward 

toward the film drivinq means 85. The supply tubes each 

terminate in foam dispensing nozzles 116 & 118. The nozzles 

116, 118 are preferably replaceable and may include as 

20 illustrated in FIG. a, a hollow passage terminating in an 

orifice 123. The other ends of the nozzles may be threaded, 

as at 127, to provide an aspect of int~rcnanqeability and 

·quick replaceablility. 

As shown best in FIGS. 6 & 19, one of the foam 

25 component supply tubes 112 extends vertically while the other 

foam component supply 114 extends at an an?le thereto so that 

imaqinary lines drawn along the longitudinal axes L1 , L2 of the 

nozzles 116, 118 intersect together so that the two streams of 
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foam components 110, 111 contact each other after they exit 

the dispensinq nozzles 116, 118. The foam dispensinq qun 108 

includes a qun block 109 which contains two valves 126, 128 

which control the flow of foam components which enter the qun 

s 108 under pressure from a pressurized supply of same (not 

shown). The qun block 109 may also include in-line heaters 

11s to heat the reactive foam component streams 110, l.11 to 

prevent any cold shot from occurrinq which affects the 

chemistry which miqht result in less than optimally mixed and 

10 reacted foam- components. 

The foam dispensinq gun 108 further includes a 

vacuum tube 120 which leads to a vacuum sensinq block 122. 

The vacuum tube 120 is connected to a source of negative air 

~~ess~e (not shown) and draws a sliqht constant vacuum on the 

15 two opposing film panels. 7JJ, 71 by way of: two vacuum ports 

124, 125. This vacuum draws the film panels 70, 71 passing 

over the foam dispensinq qlln 108 into contact with the vacuum 

ports 124, 125 and thereby provides a means for detecting the 

p~esence of the film web ~o in proximity to the loan 

20 dispensing gun nozzles 116, 118. When the negative air 

pressure is maintained such as when the_plastic film web 80 is 

passing over the gun 108 and its vacuum ports 124, 125, a 

signal is sent to a programmable logic controller (PLC) which 

in turn sends a signal to the foam dispensing gun 108 to 

25 actuate the foam dispensinq. valves 126, 128 of the qun to 

maintain it in a "firing" state where it dispenses the two 

streams of the reactive foam components 110, 111 into the 
~ : ... 

interior space 75 between the opposing film panels 70, 71. 
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When either of the vacuum ports 124, 125 draws a positive 
.. i 

pressure such as will occur when the plastic supply roll 78 is 

exhausted or if a tear should occur in the baq film 66, a 

signal is sent to the PLC which closes the qun valves 126, 

s 128. This condition also occurs when the qun 108 is tilted 

out of ·its operational position above the apparatus 50. This 

system thus prevents injection of foam components into the nip 

130 of the rollers 92, 93 unless a whole film 66 is present to 

provide a mixing chamber 132. 

10 The foam dispensing assembly 86 also includes a film 

engagement member, in the form of a spacer 119 which is 

·positioned on the outboard edqe of the one foam component 

supply tube 112. This spacer 119 preferably includes an 

exterior radius 121 which engages the f oldline or centerline 

15 69 of the plastic film 66. This spacer 119 assists in 

aligning the free film edges 73 together·_ .:nd spaces the gun 

nozzles 116, 118 and point of foam injection from the edge 69 

of the film 166. 

20 roa. Kiginq Qbllllb•r 

As mentioned above, the present invention does not 

rely upon an in-line mixing chamber in Pl.•.ce within the foam 

dispensing gun 108, but rather, the nozzles 116, 118 of the 

gun 108 extend into the film driving mean~ as, more 

25 specifical.l.y, into the nip 130 which_occw;s between the 

driving members 92, 93. As shown in FtGs~; 6 & 9, wherein the 
. .. 

film driving members 92, 93 ai:e depicted ·a:s brush rollers 100, 

the nozzles 116, 118 are positioned appro;(imately at the 
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centerline c of the rollers 92, 93. When the nozzles 116, 118 

are positioned between the rollers 92, 93, it has been found 

that the foam reactive components effectively mix together and 

react to form an expandable.foam (FIG. 9). The mixing of 

5 these two foam components occurs in what I characterize as a 

"flexible" mixing chamber 132, which is defined in part by the 

opposing film panels 70, 71 and particul~rly the interior 

surf aces thereof. The rollers 92, 93 ·. assist in the mixing in 

that they exert pressure on the film ·panels 70, 71, that 

10 define the walls of the mixing chamber 1J.2. The rollers 92, 

93 therefore not only facilitate the mixing of the foam 

components, but also provide. support for the film panels 70, 

71 during expansion of the foam mass 64 during the initial 

reaction phase of the foam components 110, 111. 

15. It is believedthat the mixing occurs primarily at 
··: 

the centerline c of the nip, or interference chord 130 where 

the two rollers 92, 93 meet and press against each other, and 

below it. The pressure which the two rollers 92, 93 exert on 

the film panels 70, 71 ~s·qreatest at' the nip 130, and in 

20 particular at the centerline c thereof. This pressure 

advantageously creates a low pressure seal_ on the film web 80 

as it passes through the rollers 92, 93 which also ~acilitates 

mixing because it prevents backpressqre 0.f the foam developed 

during reaction and expansion from drivi~q the expandinq foam 

25 .. above. the rollers. As a result of this pressure seal, the 

foam may be delivered at higher delivery pressures than were 

_heretofore possible, in the area of about, 20 lbs per minute. 

It will then be understood that the combination of 
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- · the pliable rollers 92, 93 and the opposinq film panels 70, 71 

uniquely defines a flexible mixing chamber 132 wherein the 

film panels 70, 71 define the walls of the mixinq chamber at 

the level of the film driving means 85 and define the exterior 

s walls of the protective foam cushion 62 at a level downstream 

of the film driving means. The pliable rollers 92, 93 support 

the walls of the mixing chamber, i.e., the opposing film 

panels 70, 71 as well as assist in the mixing of the foam 

component streams 110, 111 together. Advantaqeously, when 

10 brush rollers 100 are used as the pliable rollers 92, 93, the 

brush elements 106 have been found t~ provide an additional 

advantage in that they impart a straightening effect on the 

fi1m panels 70, 71 as well as provide a positive engagement 

with the film web so. As shown in FIG. 17, the pliable 

15 ·rollers 92, 93 may also utilize a soft, deformable outer 

covering 134, formed from a suitable material such as an open 

cell polyurethane or f o~med neoprene where the natural 

exterior curvatures of the two rollers 92, 93, meet and 

compress against each other at the nip or interference chord 

20 130 of the rollers. Should such a pliable covering be used 

for the rollers 92, 93, it may be necessary to provide drive 

surfaces, such as pinch rollers, at the en(;ls of the rollers to 

ensure advancement of the film • 

. It will be further understood that although two 

25 types of supports for the flexible mixing phamber 134 are 

described herein in detail, inasmuch as the flexible mixing 

chamber 134 is defined mostly.by the oppo:sing film panels 70, 

71, means other than the rollers of the film driving means may 



...... -- ·--·-----------~-----------------------

• - WO 97/4860Ai 
. i ·· ... ··. ·,, .. : 

PCT/US97/09727 

be:_9£1f!d to support the film 66. such an alternate embodiment 

is sc:hematically depicted in FIG. 18 an~ explained in greater 

detail:below and wherein the film 66' passes between two riqid 

s9pp~i:ts in the form of blocks 200, 20ldefininq a passage 

5 ipto which foam component streams 110, 111 are injected from 

the .·foam dispensing qun 108' • 

:rJ.l.Ja Tensioning Means 

The present invention also provides a film 

10 ten~ioninq means in order to consistently maintain a desired 

amount of tension on the film web during-advancement. This 

tenf!Jion.inq means operatively interconnects toqether the film 

supply_ roll 78 which holds the film web 80 and the film guide 

ro_ll~r 82. This operative interconnection is effected 

15 pr;iJU.ar-ily by way of a pnuematic coupling 140 which includes 
·,, .. :.' .... 

ai;t:--- tµbes 141 that link the film- supply roll 78 together with 

the film guide roller 82 at the top of the apparatus frame 58. 

As shown in FIGS. 2 & 11, the film supply roll 78 is held in 

pl~ce 9n the lower portion 59 of the apparatus frame 58. The 

20 supplyroll 78 is fixed for rotation in the frame 58 at one 

end 142 of the supply roll 78 and enqaqes at its opposite end 

144 ~·- what may be aptly characterized as iu\ air braking 

assembly 146 which selectively applies a ::,braking, or axial 

re.sista_nce force l'!r, to the film supply i'oll 78. ·This air 

25 brake assembly 146 includes a shaft 147 h~ving a tapered, 

_______ central- hub portion 148 and a f1at pisto9 face 150 opposite 

thereof. The shaft 147 is heid within a~d is displaceable 

wi*hin a cylindrical housing 149 in response to fluid 
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pressure, such as air pressure, exerted thereaqainst. such 

fluid pressure causes the assembly 146 to displace 

longitudinally within the housing 149. When air pressure is 

supplied to the housing 149 through an air orifice 152, the 

s tapered hub 148 is pressed against the face of the core 79 of 

the film supply roll 78 to thereby apply a resistance force to 

the film supply roll 78. 

The pneumatic coupling 140 also supplies positive 

air pressure to the engagement end 83 of the upper film guide 

10 roller shaft 84 to maintain an appropriate tension on the edge 

73 of the plastic film 66 in the area of the edge seal 74 

thereof. This shaft end 83 is held in a tension valve block 

151 and has a load applied to it by a load spring 152 which 

exerts a spring force P8 against an engagement end 83 of the 

15 film guide roller 83. This load spring 152 holds a seal 

member 154 against an air orifice 156 aligned therewith in the 

tension valve block 151. Air pressure through the pneumatic 

coupling 140 applies an air pressure force PA which maintains 

a static condition on the film guide roller shaft engagement 

20 end 83 which approximates the spring force that the load 

spring 152 applies to the shaft end 83. In this state, it 

maintains an axial pressure on the film supply roll 78 due to 

air pressure impacting against the piston face 150 of the air 

brake assembly 146 which increases the resistance to the film 

25 supply roll paying out the continuous web. 80. 

When the film tension in the web 80 reaches too high 
;··.·· 

a level as it unwinds from tha film supply roll 78, the 

tension applies a downward force, Pf on the upper film guide 

. ' 
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roller 82. This downward force causes the film quide roller 

82 to move slightly downwardly at its movable end 83 against 

the load sprinq 152. As the load sprinq 152 compresses, the 

seal member 154 disposed on the shaft enqaqement end 83 breaks 

s . its sealing enqaqement with the air orifice 156 and thereby 

bleeds off air pressure from the coupling 140 at a rate 

qreater than the air supplied to the tensioninq system, 

thereby lowering the air pressure in the· film supply roll air 

brakinq assembly 146. The air then escapes from the housinq 

10 149 thereof and releases the axial force. which the tapered hub 

148 applies· against the supply roll 78 and so reduces the 

tension on the film 66. This tensioninq means is 

advantaqeously aliqned with the open edqes of the.film panels 

70, 71 where the edqe seal of the foam cushion baqs 62 are 

15 formed. 

Jilm Crosscut seal Heaps 

Turninq now to FIGS. 13-15, the details of the 

crosscut seal assembly 90 used with the apparatus so are 

20 shown. This assembly 90 cuts the film envelope in a 

crosswise, or transverse manner preselec;ed between successive 

foam cushion baqs 68 intervals correspon(ling to any predesired 

lenqth of foam cushion baq. As illustrated in FIGS. 4 & s, 

. the crosscut seal assembly 90 is disposed within the apparatus 

25 housing 60 at a level beneath the film drivinq means 85. The 

ass.embly 90 includes an. electrical heating wire 160 which 

ex~ends lengthwise between._the sidewalls of the housing 60 and 

frame 58. The wire 160 is held under tension by two sprinqs 
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162 which engage it via retainers 164 applied to opposite ends 

of the wire 160. The wire 160 is positioned in alignment with 

a roller 166 having a Teflon outer sleeve 167 disposed thereon 

and the wire 160 is further spaced apart,from the surface of 

s the sleeve 167 a predetermined distance "D". A crosscut bar 

168 is mounted in alignment with the wir~: 160 and the roller 

167 and preferably at the same level therewith. This bar 168 

is mounted on two air cylinders 169 and has a preformed bow in 

it such that the ends 170 of the bar 168 curve slightly 

10 rearwardly from the center 171 of the bar 168. The 

displacement of this bow is shown at "B" and it permits an 

equal force to be applied to.the plastic film 66 as it passes 

through the assembly 90 so that a reliable crosscut seal is 

effected and an equal force is applied to"sandwich" the 

· 15 plastic film 66 between ~he bar 168 and t~e heating wire 160 

and roller 166 as shown in FIG. 15. Preferable results have 

been obtained using a bow of approximately 0.375 inch. The 

seal so formed defines the trailing edge 77 of the foam 

cushion completed by the apparatus 50 whil.e also forming the 

20 leading edge 76 of the next foam cushion 62. 

lil.ll Bdqe sea1inq Xeana 

FIG. 12 ~llustrates, in section,.:~ the details of a 

film edge seal assembly 88 which is used t? form an edge seal 

25 74 along the marginal edges 73 of the fi·l~:.: 66 opposite the 

_ti.lm centerline 69. This assembly 88 includes a beater tube 

175 which houses an electricaL heater element 176. Hot air is 

blown into the hollow core 178 of the hea~er tube 175 and is 
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directed against the film.66 by way of a small gauge needle 

180. The hot air is directed onto the film 66 and onto a rear 

seal bar 182, preferab~y formed from a thermally conductive . ·~:.· 

material, such as aluminum. A corresponding counterpart front 

s seal bar 184 is disposed in alignment with the rear seal bar 

182 at the free edge 73 of the film 66. Importantly, the 

front seal bar 184 is also formed from a thermally conductive 

material, such as aluminum, ·and has a plurality of heat 

dissipating fins 186 formed thereon to form a heat sink for 

10 the edge seal assembly 88. 

Hot air is supplied through the heater tube 175 and 

the flow of this heated air is controlled by a solenoid 

operated valve 187. The air is delivered at a constant 

temperature of about 700°F. However, the·heat dissipating 

15 fins 186 of the front seal bar 184 maintain it in a "cool" 

state, that is, below the melting temperature of the film. 

This effectively prevents the plastic film 66 from sticking to 

the edge seal assembly components and also prevents the hot 

air from cutting a ribbon of film from the edge 73 of the 

20 film. 

25 

The two edge seal bars 182, 184 further cooperate to 

apply a flat pressure on the film edge 73 which reinforces the 

newly made edge seal 74. The film edge seal assembly 88 is 

also used to form a vent 190 in the foam cushion bags 68 in 

~~~er to permit the escape of gases formed during the foam 

. I.~~?tion process. Thi.s may be ~OJ!~.-by internti ttently turning 

the solenoid valve 187 which ~ontrols the airflow off. ·When 

the airflow is turned off, no edqe seal 74 will be formed at 
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the edge 73. This permits the vent °190 to be formed at any 

location along the edqe 73 of the baq 68. Preferable results 

have been obtained by placing the vent in the center of the 

edge 73 as shown in FIG. 1. 

s The apparatus of the present invention may also take 

the form of an alternate embodiment SO' shown in FIG. 18, 

where the plastic film 66' is fed to the apparatus 50' as two 

separate webs, or film panels 70', 71' which are sealed 

together at their opposing edges by an appropriate means. The 

10 panels 70', 71' may be fed by conventional drive rollers 92', 

93' over a foam dispensing assembly 86' and into a passage or 

opening 200' formed in part by two rigid support members in 

the form of support blocks 202', 203' ·which provide support 

for the film panels 70', 71'. The foa'Ul components (only one 

15 such stream 110 1 and nozzle 116' being shown for purposes of 

clarity) are injected under pressure into the interior space 

75' between the two film panels 70', 71' which define a mixing 

chamber 134' that is supported by the support members 202 1 , 

203'. Mixing and reacting of the foam takes place in the 

20 chamber 134' to produce foam cushions. A, suitable crosscut 

seal assembly 90' may be provided to effect the necessary 

crossc;ut seals on the cushion bags. In order to resist the 

foam backpressure caused during reacting, the support members 

202', 203' may have opposing lips 205'. 

25 Therefore, it will be under$tood that the present 

.. t'.... invention advantageously· provides a-foam_. ,:in place apparatus 

which does not require a separate in-li.ne mixing area which 

needs to be taken apart to be cleaned •. The nozzle placement 
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and design of the present invention removes the foam 

dispensing parts from the gun assembly and positions them into 

the bag which envelops the.foam cushion. This structural 

arrangement increases the reliability of the apparatus and 

s leads to virtually flawless foam dispensing. 

While the preferred embodiments of the invention 

have been shown and described, it will be obvious to those 

skilled in the art that changes and modifications may be made 

therein without departing from the spirit.of the invention, 

10 the scope of which is defined by the appended claims. 

. ~ .~;- .. , ...... •·. 

· .. •,., 

. ~~- -~ . ."·'. . ;"·, {-" ... 
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I claim: 

1. An apparatus for successively forming foam cushions 

especially useful in packaging of products, wherein each 

foam cushion include two opposing flexible panels 

connected together along perimeters of said flexible 

5 panels to form a bag, the opposing_flexible panels 

defining an interior space the~epetween which is filled 

with a cushioning foam, the apparatus comprising, in 

combination: 

a supply of flexible film, the film supply including 

10 a continuous web of film defining two opposing film 

panels disposed in face-to-face contact, the continuous 

web of film having a first edge extending lengthwise 

along one side thereof; 

a foam dispensing assembly interposed in a travel 

15 path of said film web; 

means for driving said film web along said travel 

path through said apparatus; and, 

a flexible mixing chamber in which foam components 

dispensed trom said foam dispensing assembly are mixed 

20 together to form an expandable.foam'- the flexible mixing 

chamber being disposed in said.film \tieb travel path 

proximate to said foam dispensing assembly, said flexible 
. . 

mixing chamber being formed in .:Part _ .. bY said opposing film 

panels, said opposing film pan~J;s qe_fining walls of said ,., : ... 

25 flexible foam mixing chamber wfthin~s~id apparatus when 
. ; : ·:.· .····· 

said opposing film panel~ are dispos~d within said 

apparatus and defining walls of said foam cushion bag 
. ·- ·-----·- -- -- ------: ·------·-·· --· ····--·-·-------·-···-
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when said opposing film panels are exterior of said 

apparatus. 

2. The apparatus of claim 1, wherein said film web driving 

means at least partially supports said flexible mixing 

chamber and said film web driving ~eans includes a 

driving roller and a driven roller disposed on opposite 

sides of said opposing film panels. 

3. The apparatus·of claim 2, wherein said driving and driven 

rollers are flexible and contact each other along a nip. 

4. The apparatus of claim 3, wherein at least one of said 

·driving and driven.rollers is a brush. roller having a 

plurality of brush fibers extending radially outwardly 

therefrom along a predetermined length of said one 

roller. 

5. The apparatus of claim 1, wherein said foam dispensing 

assembly includes two nozzles extending between said film 

web opposing panels, said foam dispensing assembly 

further including first and second means for selectively 

supplying first and second foam components respectively 

to said two nozzles. 

6. The apparatus of claim S, wherein said nozzles each have 

foam dispensing openings which are positioned between 

. ------ ·---·----···--·-----·. 
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·- said driving and driven rollers at . cl centerline of said 

.·driving and driven rollers. 

7. The apparatus of claim 1, further including means for 

. sealing together ope.n edges of said opposing film panels 

which are disposed opposite said film web first edge. 

8. The apparatus of claim 1, further including means for 

applying a predetermined amount of tension to said film 

web as it passes through said apparatus. 

9. The apparatus of claim 1, wherein said foam dispensing 

assemblyincludes a supply of first and second reactive 

components which,. when mixed together:, react to form said 

f.oam and said foam dispensing assembly, further includes 

f.irst and second foam dispensing nozzles respectively 

interconnected to said first and secqnd reactive 

component supplies. 

1.0. ·The apparatus of claim 5, wherein sai(i: film web driving 

means includes two counter-rotating b~ushes contacting 

exterior.surfaces of said film web opp~sing panels, said 

rotation thereof providing an action which assists in 

5 :rnixing said first and second reactive components within 

said flexible mixing chamber. 

.<." .". 

:: : ~. ' 

11. The apparatus of claim 5, wherein said:'foam dispensing 

assembly nozzles have foam dispensing9penings which are 

,.... .. ---·· --· -····-..:.. .... .;.. •······· ·-·· 

" 
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positioned downstream of a centerline of said film web 

driving means. 

12. The apparatus of claim 1, further including means for 

supporting said flexible mixing chamber walls, the 

flexible mixing chamber support means including two 

confronting support members disppsed on opposite sides of 

said opposing film panels. 

13. The apparatus of claim 10, wherein said brushes include a 

pair of opposed rollers having a plurality of individual 

brush elements extending therefrom along a predetermined 

length of each of said rollers. 

14. The apparatus of claim 10, wherein said first and second 

foam dispensing nozzles are disposed between said two 

brushes. 

15. The apparatus of claim 13, wherein said first and second 

foam-dispensing nozzles are disposed between said two 

brush rollers, said foam-dispensing nozzles including two 

respective foam-dispensing openings which are disposed 

proximate to a common centerline of: said brush rollers. 

16 .. The apparatus of claim 1 wherein sal.d foam dispensing 

assembly two nozzles are aligned tqget"lfer so that two 

imaginary lines drawn along respective longitudinal axes 

of said two nozzles intersect. 
·-·······-- ···- -·-·-···-· ·-----···-···-··~·-·····- ··-·-···· ·····-··-··· 
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17. The apparatus of claim 16, wherein said foam dispensing 

assembly two nozzles_ are aligned apart at approximately a 

45° angle. 

18. The apparatus of claim 1, further including means for 

sealing together common side edges of said opposing film 

panels. 

19. The apparatus of claim-1, furthe~_ including means for 

sealing together side edges of said opposing film panels 

which lie opposite said film web fir~t edge. 

20. The apparatus of claim 18, wherein said edge sealing 

means includes a pair of opposing edge seal members 

separated by an intervening sealing passage through which 

said film panels are driven by said film driving means, 

5 one of said pair of edge seal members providing a heated 

surface which contacts said opposing -film panels and the 

other of said pair of edge seal memb~rs having means for 

cooling said opposing film panels. 

21. The apparatus of claim l, further including means for 

cutting said film web and forming a t-ransverse seal to 

define leading and tra-±-ling edges of :successive foam 

cushions. 

-··---·---··------·-··· ·--·-·-· . -· --·-·-:-·····-· .•.. -·---------
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22. The apparatus of c"laim 1, wherein said film web is folded 

upon itself to define a foldline joining said opposing 

film panels together along said film web first edge. 

23. The application of claim 22, wherein said foam dispensing 

assembly is disposed proximate to said film web foldline. 

24. The apparatus of claim 8, wherein said film tensioning 

means includes a first biasing member which selectively 

applies a first resistance force to said film supply and 

25. 

a second biasing member which selectively applies a 

second resistance force to a film gliide member interposed 

in said film travel path between·said film supply and 

said film web ~riving means. 

The apparatus of claim 24, wherein said first and second 

biasing members are operatively connected together such 

that first and second resistance forces are respectively 

simultaneously applied to said film .. supply roll and said 

film guid_e members. 

26.· An apparatus for· making foam cushions for packaging 

purposes wherein the foam cushions ~ach include an 

exterior envelope filled with an expandable cushioning 

foam, the apparatus comprising: a..·continuous web of 

s -envelope-forming material folded u-P,~h itself to define 

,two opposing envelope panels, each bf the envelope panels 

having confronting interior faces adjoining each other 
-··--····---·------- ----· ·--------···-··-·-·-·- ·---·-·-·· 
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'' . . . ·· :ElnQ.. exterior faces disposed on sid~s·. of said envelope 
··=·.: : . 

. ·.: 

· ·-panels 9pposite said interior facesf' a cushion-forming 

10 st;:ltion-wherein said envelopes are partially filled with 

an.;expandable cushioning foam; meari$for advancing the 

con:tinuous web of envelope-forming tri~terial to said 

cushion-forming station including . a ,~,Pair of counter-

15 

.. 
. rotating brushes, the brushes being ·~paced apart from 

each other to define a nip therebetween, the nip 

providing.a_ passage through said wehadvancing means 

w}.:lich receives said continu9us web, said brushes applying 

.. a:d&-iving f·orce to said continuous film web on said 

· .. exterior faces of said opposing panels thereof; 

20. cushioning foam dispenser means disposed adjacent said 

25 

30 

web:advancing means and including fi#st and second foam 

·.· di.spensing nozzles interposed between said brushes at 

said nip ·t;hereof; first and second supplier of reactive 

foa~ components which, when reacted tpgether with each 

other, form an expandable cushioning,foam; means 

·. _- ·interconnecting said· first and second reactive foam 

·• c:::omponent· supplies respectively with -~aid first and 

second foam-dispensing nozzles such t,~at said first and 

second reactive foam components may b~ discharged into 

said envelope between said brushes, . s_aid interior faces . .·· . . .. .. .. >· 
of said continuous web cooperating together to define a 

flex'ible mixing chamber supported ip; ¥art by said web 
·, ·:, ·. 

'~gvancement.means wherein said first :and second reactive 
. >:~: . 

.... foam: components are mixe·d together after discharge from 

35 .-said. first.ai::id second foam-dispensing~nozzles, and said 

"\;}: 

'·.1iilif . . . . . .. -~-

. . 
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. '::<t_' ai>paratus further includes means for forming first, 

·. ::, ··s~'cond and side seals in said advancing continuous web to 
··.- ....... : 

de:f ine said foam cushion envelope. 

: 27 ~ : A :foam cushion-making apparatus as defined in claim 26, 

wherein said opposing envelope pane_ls initially define 

· interior walls of said flexible mixing chamber at said 

nip and subsequently define exterior walls of said foam 

cushions downstream of said nip. 

28: ··A foam cushion-making apparatus as. defined in claim 26, 

· •· · • wherein said first and second foam-dispensing nozzles are 

. ..-:.· 
:interposed between said opposing envelope panels, and 

.said foam-dispensing nozzles include foam dispensing 

.. _op~nings positioned approximately at a centerline o·f. said 
: .. 

.• ,; ,n~p. 

29. A toam cushion-making apparatus as defined in claim 27, 

.• wh¢rein said first and second foam-dispensing nozzles are 

.: >.•.aligned such that first and second imaginary lines drawn 

·,along the respective longitudinal axes thereof intersect . 

. . ·. 

30. 

,:·=;._:;,, 

A foam cushion-making apparatus as defined in claim 29, 

wherein the intersection of said f i?;:st and second 
,;.;,·. 

· •<.·· .J.tn.~!:Jinary lines does not occur upstream of said nip. 
<~ ·:~::::::~L>~\ ... ·. 

. ~ :·: ; 

~ ·.: 

~:·'~ ::-· .. ··· 

31. · A foam cushion-making apparatus as d.ef ined in claim 26, 

include brush rollers, one of said 

j ~:. . : . : . ·; .. 
.. ·, ... · 
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;'.-__ ; __ ·\;~~sh ·rollers being a driven ro1le;r and the other of said 
· .. ·.·;: •. .! 

-··': -- brtsh rollers being an idler roller. 

. ! 

32 ~ •_ -A ·foam cushion-making apparatus as_ defined in claim 26, 

wherein said foam dispensing nozzles are interposed 

.. : -~ : 
-bet~een said brushes and proximate to a folded edge of 

· -$aid continuous web. 

33. A foam cushion-making apparatus as defined in claim 26, 

fµrther including a web guide roller interposed between 

" ~-c:li~ web supply and said web advancing means, the web 

-. : : -. -gti.ide roller including means operatively connected to 

said web for moderating tension in said continuous web . 

. -.· .... ··· 
34 -~-- . Ari C:lpparatus for making foam cushions wherein the foam 

.:cushions include a mass of expandable foam held within an 

- - ·: c;>ut~r plastic film bag, the apparatus comprising: a 

~'1pply of bag film, the bag film supply including two 
... ····· ..... 

s-- '·-:\>·:~{'.f.s9ntinuous webs of bag film defining two opposing bag 

. :film panels, means for driving said opposing bag film 

p'Cinels along a bag film feedpath of said apparatus, a 

· - ·· -,foam dispensing assembly disposed in said bag film 
. . .. 
. .. . . 

- _ ·:f~edpath, said bag film driving means ·driving said 

10 · .· '--'., /6ppo'sing bag film panels on opposite side of said foam 
' . . ·:·.~.:.'·<::'~: .. ... . 

. ·.( .. ;··-.. ·; ... 

·;- ;',:;_dis-pensing assembly, support members qispos~d exterior of 

--,•·--~-~:'id' bag film opposing panels definin_g a passage aligned 
.. ·,, · .. ,., .. 

''~-~:th: said bag film feedpath in the vicinity of said foam 
·:·: .·/_'_;:,~:· ~~~--------·- --·--· .. --·--·--· -... -- ' 
;·, .:;: 

,; i,his Sheet Has Been Re&laced _ 

·{ .f ·11111 m111 ~11b11 
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·: .: ... · 

.,>.\Aispens~ng ·assembly, said opposing bag film panels 
:_ :·:.-.::: 

15 '': defining a flexible mixing chamber at said foam . . . . ~ . 
": .. · .. 

. · :~i~pensing assembly and immediately downstream thereof, 

·>said opposing bag film panels defining walls of said 

.· t·lexible ··mixing chamber when said opposing bag film 

panels are interior of said appara~us and defining outer 

· . ·walls of. $aid foam cushions exterior ·of said apparatus. 

35. ·An apparatus for producing protective foam cushions 

whe~ein the foam cushions include a mass of expandable 

foam held within an outer plastic film bag, the apparatus 

.. comprising: a supply of bag film in the form of a 

s . ·continuous film web having two opposing film panels 

d~sposed along the length of said web in face-to-face 

.: .·. ~ontact, means for driving said film web along a feedpath 

.. of said apparatus, a ~oam dispensing assembly disposed in 

.·said feedpath and interposed between said opposing film 

10 .panels, said film driving means driving said opposing 

· -film panels on opposite sides of said foam dispensing 

.. ass~mbly, .the apparatus including at least two 

confronting supports disposed exterior of said film 

.. :o:f>posing panels, said supports defining a film passage 

15 · proximate to said foam dispensing assembly and aligned 

with said feedpath, said opposing film panels defining a 
~~ ·i '·-" •. 

,:r;i,-, ~···::?''-'<:)+~:L~J<;,ible mi_)Cing chamber .aro:und said foam dispensing 
.. "-::,:-.·<'.-: 

'. ::~'~'~embly and within said supports, said oppO:sing film 
· ... ; .. 

p_anel.s·defining walls of said flexible mixing chamber 

20 . when: said qpposing film panels are int,erior of said 
._.:_...:.. .. ·-··----··-------·----· .. ~_: ----- ·---·---- -- .. ·- .... : ' .. 

·;,riii~m1ifi~f 1il·~r 
·:·.·.•·.. . . 
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apparatus and defining outer walls of said foam cushions 

exterior of said apparatus. 

' . I 'llllllMlllll lllllJllll 111111 
*. C .. L MS* 

36. The apparatus of claim 20, wherein said heated surface is 

heated by a continuous flow of heated air and said 
) 

apparatus includes means for periodically interrupting 

the flow of heated air to thereby create an unsealed 

5 portion in said edge seal to serve as a vent which 

permits the escape of foam reaction gasses. 

37. A foam cushion-making apparatus as defined in claim 26, 

wherein said·first and second seals are formed in said 

web in direqtions transverse to the direction of travel 

of said web .. 

38. A foam cushion-making apparatus as defined in claim 26, 

wherein said s.ide seals are formed along longitudinal 

· edges of said web. 

39. A foam cushi~n-making apparatus as defined in claim 26, 

wherein said means for forming said side seals includes a 

pair of clamping members which extend over a side edge of 

said web, one of the clamping members including means for 
.. ~ 

5 heating said.web side edge and the other of said clamping 

members includ1ng means for cooling said web edge. 



5 

.W0.9114~: 
:- :· . .-:.:·> ·.: :l\11\11\\\\1\\ Ill\\ '\1\11\ \Ill 

· ··. ·····•.::·.: C L M S * 
PCTIUS97/09727 

.·.: ~ :.'.: .. 

40,. ·.A. method for forming protective foam cushions in which 

·the foam cushions include a mass of expandable foam 

e:pclosed-w.ithin an outer plastic film, the method 

comprising the steps of: 

providing a supply of film in the form of a 

.continuous web of film; 

providing a foam component dispensing assembly 

.interconnect~d to two sources of reactive foam components 

which, when mixed together, react to form an expanding 

10 foam; 

15 

20 

advancing said web of film across the foam 

di~pensing assembly in a manner such that: two opposing 

film panels are defined in face-to-face contact along the 

length of s:aid web, and said foam dispensing assembly is 

interposed_~n an interior space between said web opposing 

... film panels; 
. ·~· ~ : 

dispe~sing said two foam components from said foam 

component dispensing assembly into said web opposing film 

_ panel interior space; 
' ' . 

providing, on opposite sides of said web opposing 

filtn panels .. and in proximity· to said foam dispensing 

assembly, means for supporting said web opposing film 

·. panels, whe:reby mixing of said two foam components occurs 

entirely within said web opposing film panel interior 
<. 

25 space and downstream of said foam component dispensing 

·assembly . 

. ·.: 

·. ;.·. '. 
,; :,;- . 
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· 41:'.~· .'!'he:: metll.Otl,· o~ claim· 40, wherein said· opposing film panel 
:. support ~eans includes a pair of rotating brushes. 

42 .. The method qf claim 40, wherein said opposing film panel 
· support means includes a pair of pliable rotating 
rollers. · 

43. The method of claim 42, wherein said pliable rollers 
include a pair of brush rollers. 

44 ··'·· The method. 9f claim 40, wherein said opposing film panel 
support means includes a pair of rigid support members. 

45. The method of .claim 40, including the further steps of: 
dispensing -said two foam components from said foam 

~component dispensing assembly in said opposing film panel 
·interior space proximate to a folded edge of said web; 

cutting and sealing web of film in a direction 
transverse·to the direction of travel of said film web to 
define leading· and trailing seals in said web for 
successive foam cushions. 

46. The method of claim 40, wherein said web two opposing 
.film panels are joined together along a first common 
,longitudin,al edge of said web and said.method includes . 

. 
. 

. •the · furthei·. step of sealing said web two opposing·-··£ i·lm 
5 panels togethe:r along a second longitudinal edge of said 

·.:;web spaced apart from said web first edge by applying ·:.:. .. :..:_,.:;,____~---··--·------·----· .:-· . _______ .. .:..... ...... -····--· ·-·, 



··~· ....... 
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.heat to said web opposing film panels proximate to said 
. ·second edge. 

47. The method of claim 46 including the further step of 

• >:... 

periodically interrupting said application of heat to 
define a unsealed portion of said.second edge which acts 
as a vent to permit foam reaction gases to escape from 
said web opposing film panel interior space . 

---~-----·-~---·----- -·-----------.:-•... _ 
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·., - · l· A.a ~ppararus for successively forming foam cushions 
· :·· · .. )specially useful in packaging of prod~cts. wherein each 

_·_. · ·_·. <J9am cushion includes two opposing tle~ble· panels con­
<''.< { .riected together along perimeters of said flexible panels to 
:. ··_ :form a foam cushion bag. the opposing .flexible panels 

· defining an interior space therebetwecn wbich is filled with 
·_~a cushioning foam.. the apparatus comprising. in combina­

. : ·:uon: 

. ·.·. 

a . supply of flexible film. the film supply including a 
continuous we~ of film defining two opposing film 
panels disposed in face-to-face contact. the continuous 
web of film having a first edge extending lengthwise 
along one side thereof; 

: .. · a foam dispensing assembly interposed in a travel path of 
. said film web for dispensing sq>arate AAtOunts of first 
and second foam componcn~; ·· 

means for driving said film web along :said travel path 
through said apparatus; and. 

·. a .flexible mi."ting chamber in which said separate amounts 
· · ·· · of first and second fs>am componentS dispensed from 

REPLACEMENT SHEET '. said foam dispensing assembly are mixed together to 

··1·rs~~N·m9--r~~ ·a:!:::=::rca 
·.· ·· . chamber being formed in part by said opposing film 

L--;;_;....,.~.;.;__-~:----. ~-. panels. said opposing film panels defuµng walls of said 
. : ;·· 

... :-- ·. 

.· ·~. ,. 

· fiexiblc foam mixing chamber within said apparatus 
when said opposing film panels -arc ..•. d.isposcd within 
said apparatus and defining walls of ~aid foam cushion 
bag when said opposing film panels ~· .. exterior of said 
apparatus. 

2~ The appararus of claim 1. wherein said:film web driving 
.· ·.· .. means at least partially supports said fiexiplc mixing cbam-
. · _:bci'"and said film web driving means inclu~s a driving roller 
: ··.··. &n'.d a driven roller disposed on opposite sides of said 
·· ·· :Qpposing film panels. 

· 3. The apparatus of c.lalln 2. wherein said driving and 
driven rollc:rs arc ftexiblc and contact each.dthcr along a nip. 

4. The appararus of claim 3. whc:rcin at· least one of said 
'. 4tiving and driven rollers is a brush roller having a plurality 

: ·-•: -~f brush fibers extending radially outwardly-therefrom along 
_.-:·· ·~ predetermined length of· said one roller. 

·· · .; ·s. The apparatus of claim 1. wherein said foam dispensing 
assembly includes first and second foam-dispcnsina nozzic;s . 
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extending between said film web opposing panels. said foam 
dispensing assembly funher including first and second 
means for selectively supplying said first and second foam 
components respectively co. said first and second nozzles. 

6. The apparatus of claim 5. wherein said nozzles each 
have foam dispensing openings which are positioned 
between said driving and driven rollers at a centerline of said 
driving_ and driven rollers. 

7. The apparatus of claim 1. further including means for 
sealing together open edges of said opposing film panels 
which are disposed opposite said film web first edge. 

··---- ... --···----· -·--····--·-·-··-···-· ···-------, 8. The apparatus of claim 1. further including means for 

I lllllll·lfllll··lllJl'lllll:ll·llll:· ap~lying a predetermin~ amount of tension to said film web 
, .· ; as it passes through sa.id apparatus. 

* . c L " s * 9. The apparatus of claim 1. wherein said foam dispensing · 

REPLACEMENT SHEET 
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assembly includes a supply of first and second reactive 
components which. when mixed together. react to form said 
foam. said jitst and second foam-dispensing nozzles being 
respectively interconnected to said first and second reactive 
component supplies. 

10. The apparatus of claim S. wherein said film web 
driving means includes two counter-rotating brushes con­
tacting exterior surfaces of said film web opposing panels. 
said rotation thereof providing an action which assists in 
mixing said first and second foam c.omponents within said 
Jle::uble mixing chamber •. 

11. The apparatus of claim 5. wherein said foam dispens­
ing assembly nozzles have foam dispensing openings which 
are positioned downstteam of a centerline of said film web · 
driving means. · 

12. The apparatus of claim 1. wherein said two 09posin1 
film . panels cooperatively define a width of said foam 
cushion ba&s further including nieans foe supporting said 
fle::uble mixing cham.bcr~the ftexible mixing chamber sup­
port means including two confronting support members 
disposed on opposite ·sides of said opposing film panels...ud. 
c*n<ljna for the_ entiic width of said foam cushion bags • 

. 13. The apparattls · ot' claim · iO. wherein said brushes 
· include a pair of opposed rollers having a plurality of 

individual brush clements extending therefrom along a pre­
determined length of each of said rollers. 

14. The apparatus of claim 10. wherein said first and. 
second foam dispensing nozzles are disposed between said 
two brushes. 

15. The apparatus of claim 13. wherein said first and 
second foam-dispensing nozzles are disposed between said 
two brush rollers. said foam-dispensing nozzles including 
two respective foam-dispensing openings which are dis­
posed proximate to a common centerline of said brush 
rollers. 
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16. The apparatus of claim 1 wherein said foam dispens­
ing assembly two nozzles are aligned together so that two 
imaginary lilies drawn along rcspectivi! itsogitudinal axes of 
said two nozzles intersect. 

17. The apparatus of claim 16. wherein said foam dis­
pensing assembly two nozzles arc aligned apart at approxi­
-matcly a 45° angle. 

18. The apparatus of claim 1. further including means for 
scaling together common side edges of said opposing film 
panels. 

·- -·-. __ -: ,-------------------·----·----- 19. The apparatus of claim 1. ftirther including means for 

:JllllllflJllJllHlflllll fl 1111 -=~g li~~:~i~i~~ :~~sai~t°!'cl';:.ing film panels 
. * . C L M S * 

20. The apparatus of claim 18. wherein said edge scaling 
means includes a pair of opposing edge seal members 
separated by an intervening scaling passage through which 
said film panels are driven by said film driving means. one 

of said pair of edge seal members providing a heated surf ace 
which cont.acts said opposing film panels and the other of 
said pair of edge seal members having means for cooling 

........ -----::::--::::=::isaid opposing film panels. 
R.EPLACEMENT SHEET 2~. The_ apparatus of claim~· further including means for · :l -= ·- • -- •• 11 cuttlng sald film web and fonmng a transverse seal to define 
• · .. _ p s JAN '1999 leading and trailing edges of successive foam cushions. 
--_ __ 22. The apparatus of claim 1. wherein said film web is 
- olded upon itself to define a fold.line joining said opposing 
L,;,,..------~D..l.m panels together along said film web first edge. 

23. The application of claim 22. wherein said foam 
dispensing assembly includes a film web guide member that 
is disposed proximate to said film web foldline and which 
enaaaes said film web fold.line; to &uide said film web in 
travel through said appFanis. 

24. The apparatus of claim ·s. wherein said film tensioning 
means includes a -first ·biasing member which selectively 
applies a first resistance 'force to said film supply and a 
second biasing member which selectively applies a second 
resistance force to a fiµn guide member intewosed in said 
film travel path between said film supply and said film web 
driving means. _ 

25. The apparatus of claim 24. wherein said first and 
second biasing me~ are operatively connected together 
such that first and second resistance forces are respectively 
simultaneously applied to said film supply roll _and said film 
guide members. 



············· ...... ····-·--··------~=======""""""'""""""~=~-----------

29 

26. The. apparatus of claim 20. wherein said heated 
sutf acc is heated by a continuous fiow: of heated air and said 
apparatus iD.cludes means for pcriodicail.y intem.Ipting the 
fiow of heated air to thereby create an unsealed portion in 
said edge seal to serve as a vent which permits the escape of 
foam reaction gasses. 

J!L. All apparatus for making foam cushions for packaging 
purposes wherein the foam cushions each include an exterior 
envelope filled with an expandable cushioning foam. the 
apparatus coJlllXising: a supply of a continuous web of 

___ --·---·---··-··-· ________ _ ______ envelope-forming material'foldcd upon itself to define two 
opposing envelope panels.. each of the envelope panels 

llllllll llllll HllUllll II llll having confronting interior faces adjoining each other and 
• •. .,, c L " s .,, exterior faces disposed on sides of said envelope panels 

REPLACEW.£NT SHEET 
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opposite said interior faces; a cushion-forming station 
wherein said envelopes are partially filled with an expand­
able cushioning foam: means for advancing the continuous 
web. of envelope-forming niatc::rial from said supply to said 
cushion-forming station including a pair of counter-rotating 
brushes. the brushes being spaced apart from each other to 
define a nip thcrebetwcen.. the nip providing a passage 
through said web advancing means which receives said 
continuous web. said brushes applying a drivi~g force to 
said continuQus film web on said exterior faces of said 
opposing panels thereof: cushioning foam dispenser means 
disposed adjacent said web advancing means and including 
first and second foam dispensing nozzles interposed between 
said brushes at said Dip thCX"eof; first and second supplier of 
reactive foam components which. when reacted together 
with each other. form an expandable cushioning foam; 
.means interconnecting said first and second reactive foam 
component supplies respectively with said fi.Ist and second 
foam-dispensing nozzles such that said first and second 
reactive foam components may be discharged into said 
e~velope between said brushes. said interior faces of said 
continuous web cooperating together to define a flexible 

. inixi.ng chamber supported in part by said web advancement 
means wherein said first and second reactive foam compo­
nents are mixed together aft~ discharge from said first and 
second f oam-dispcnsing nozzles. and said apparatus further 

includes means for forming first. second and side seals in 
said advancing continuous web to define said foam cushion 
envelope. 
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28. A foam cushion-making apparatus as defined in claim 
: 27. wherein said first and second foam-dispensing -nozzles 

are interposed between said opposing envelope panels. and 
said foam-dispensing nozzles include foam dispensing 

_.--openings positioned approximately at a centerline of said 
··:nip. 

29. A foam cushion-making apparatus as defined in claim 
· · 27. wherein said opposing envelope panels initially define 

interior walls of said flexible rnL'ting chamber at said nip and 
subsequently define exterior walls of said foam cushions 
downstream of said nip . 

..JL,A foam cushion-making apparatus as defined in claim 
··~wherein said first and second. foam-dispensing nozzles 

. . £'. are aligned such that first and second imaginary lines drawn· 
: : .•.:.· . . ·. . / . · .. ;'along the respective longitudinal axes thereof intersect. 

I llllllJlllll.:IHll lllllJl 1111 /· ·~ ·· 3 i. A fo_am c.ushion-~ng apparatus as defined in cl~ 
, ~ ,. ·~.c , i. _ " s . * · ·: 27. wherem said brushes mclude brush rollers. one of SaLd 
· .·- ' ·:·.· ··-···.·· _ h:brush rollers being a driven roller and the other of said brush 

:. rollers being an idler roller. 
32. A foam cushion-making apparatus as defined in claim 

· · 27. wherein said foam dispensing nozzles are interpos~d 
_between said brushes and proximate to a folded edge of said 
continuous web. 
. 33. A foam cushion-making apparatus as defined in claim 

. . 27, funhcr including a web guide roller interposed between 
· • . • said web supply and said web advancing means. the web 
ruWLACEMf~_jtffi~T __ guide roller including ~s ~~vel~ conne.cted to said 
· -· ··· -·· · - : : · .. web ,suppl)! for moderattng tension m said ~ntinuous web. 

"s JAN 1999 · ~A foam cushion-making apparatus as defined in claim 
wherein the intersection of said first and second imagi­

ary lines docs not occur up~am of said nip. 
L-----~ -35. A foam cushion-making apparatus as defined in claim 

, rr. wherein said first and second seals are formed in said 
web in directions transverse to the direction of travel of said 
web. 
~ foam cushion-making apparatus as defined in claim 

~wherein said side seals are formed along longitudinal 
· edges of said web. · 

..J'L_A foam cushion-making apparatus as defined in claim 
rr, wherein said means for fonnllig said side seals includes 
a pair of clamping members which extend over a side edge 
of said web. one of the clamping members including means 

. for heating said web side edge and the other of said clamping 
· .. · · _ -~embers including means for cooling said web edge. 
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~An apparatus for making foam cushions wherein the 

foam . cushions include a mass of expandable foam held 
wi~ an outer plastic film bag. thc,.aw.ararus comprising: a 
supply of bag film. the bag' filiri. supply including two 
continuous webs of bag film defining two opposing bag film 
panels. mc:ins for driving said opposing bag film panels 
along a bag film feedpath of said appar:arus .. a foam dispens­
ing assembly disposed in said bag film feed.path for dispens­
ing separate foam components into an interior space 
between said opposing bag film panelS. said bag film driving 
means driving said opposing bag ft1m panels on opposite 
sides of said foam dispensing assembly. support members 
disposed exterior of said bag film OpP9sing panels defining 
a passage aligned with said bag ftlni f<;edpath in the vicinity 
of said foam dispensing assembly.· said opposing bag film 
panels defining a flexible mixing chamber at said foam 
dispensing assembly and immediately downstream thereof 
that receives said S9'!%3te foam CO@POnents and in which 
mL"ting of said foam components takes place. said opposing 
bag film panels_~finin_$ walls of .said flexible mi'ting 
chamber when said opposing bag film panels are interior of 
said apparacus and defining outer walls of said foam cush­
ions exterior of said appararus . 

..J.2:.....-\n apparatus for producing protective foam cushions 
wherein the foam cushions include a ·mass of expandable 
(oam held within an outer plastic film bag. the appararus 
comprising: a supply of bag film in the form of a continuous 
film web having two opposing film panels disposed along 
the length of said web in face-to-fac.e contact.. means for 
driving said film web along a feedpath of said appararus. a 
foam dispensing assembly disposed ·.in said feedpath and 
interposed between said opposing · tilnl panels. said film 
driving means driving said opposing fiJin panels on opposite 
sides of said foam dispensing ass~Inbly. the apparatus 
including at least two confronting su~rts disposed exterior 

· :: of said film opposing panels. said supports defining a film 
· ::, passage proximate to said foam dis?::nsing assembly and 

aligned with said feedpath. said foam .dispensing assembly 
being disposed between said suppori.{and said opposing film 
pclnels. said opposing filni pane~ dep..n,ing a flexible rotting 
chamber around said foam dispeP,s¥:tg :assembly and within 
said supports. said opposing film panels defining walls of 
said flexible mixing chamber when said opposing film 
panels arc interior of said apparatus an(i defining outer walls 
of said foam cushions exterior of sai(i apparaws. · 



• 

REPLACEMENT SHEET 

32 

40. A method for forming prote(?tive foam cushions in 
which the foam cushions include a mis~ of expandable foam 
enclosed within an outer plastic film. the method comprising 
the steps of: 

···---------------------- -----------·-----i 

providing a supply of film in the fonn of a continuous web 
of film; 

providing a foam component dispensing assembly inter­
connected to two sources of reactive foam components 
which. when mixed together. react to fo:tm an expand­
ing foam. the foam corpponent dig>ensing assembly 
having two distinct dispensing outlets; 

: · · f lJlllll lllllUllll lllll lflHI 
·•.' C L M S.'·*, 

advancing said web of film across the foam dispensing 
assembly in a nwmcr such that: two opposing film 
panels are defined in face-to-face contact along the 
length of said web. and said foam dispensing assembly 
is inteipOsed in an interior space between said web 
opposing film panels; 

REPLACEMENT SHEET ...--...-.... , .... """"'-._~--........... 
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dispensing said two foam components in separate 
,amounts from said foam component dispensing assem­
bly .dispensing outlets into said web opposing film 
l'anel interior space; 

providing. on opposite sides of said web opposing film 
panels and in proximity to said foam dispensing 
assembly. means for supporting said web opposing film . 
panels and mmng said two foam component separate 
.amounts to&ethcr between said web gpposing film 
panels._ whereby mixing of said two foam components 
occurs _entirely within said web opposing film panel 
interior space and downstream of said foam component 
dispensing assembly. 

41. The method of claim 40. wherein said opposing film 
panel support means includes a pair of rotating brushes. 
· _.. 42. The method of claim 40. wherein said opposing film 
panel support means includes a pair of pliable rotating 

. rollers. . 
43. The method of claim 42. wherein said pliable rollers 

include a pair of brush rollers. 
44. The method of claim 40. wherein said opposing film 

panel support means includes a pair of rigid support mem­
bers. 
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. . 
. . . . 45. The method of claim 40. including the further steps of: 

dispensing said two foam compon~pts from said foam com.Ponent dispensing assembly tn>sa.id opposing film panel interior space proximate to a folded edge of said web: 
cutting and sealing web of film in a dirC{;tion transverse to the direction of travel of said film web to define leading and trailing seals in said web for successive foam cushions. 
46. The method of claim 40. wherein said web two opposing film panels are joined together along a first com­mon longitudinal edge of said web and s;il~ method includes the further step of sealing said web two opposing film panels together along a second longitudinal· .¢ge of said web spaced apart from said web first edge by .applying heat to said web opposing film panels proximate to said second edge. 

--··-:------· ·--·-------·-····--·-7.------ 47. The method of claim 4' including the further step of · ·•····. -~ '- · periodically interrupting said application of heat to define a n11111n111111111111111:111111 unsealed:portion of said second edge which acts as a vent to * c L " ··• s )' . pcnnif foam reaction gases to escape from said web oppos-ing film panel interior space . 
.,48..µ apparatus for successively fomling foam cushions espedaily useful in packaging of prodijcts.. wherein each foam cµshion includes two opposing tle;ible panels con­
ne~ together along perimeters of said tlexil>le panels to form a bag. the opposing flexible panels defining an interior space therebetween which is filled with a cushioning foam. the· apparatus comprising: 

~11~_t .... 
1 
.. P.-L-A.1C-E:-:l.'!'_=_~.·~~l'1'S;;;HE;;;~.E_~ ... Tl:r a supply of tlexible film. the film s11pply including a ~ n ,~~l'l 1 , ·continuous web of film defining two opposing film 1 

panels disposed in face-to-face conta,c;t~ the continuous O 8 JAN 1999 
web of film having a first edge ex~ending lengthwise IL------ along. one side thereof; 

· -a foam .dispensing assembly intetposed:in a travel path of · · said film web. the foam dispensing #S~mbly including 
two separate foam dispensing nozzl.C:S that are aligned together so that two imaginary J4t.es drawn along re~ve longitudinal axes of said ;1'Vo nozzles inter­sect; 

means for driving said film web along. said travel path through said apparatus; and.. ·· · 
a tlexi"blc mixing chamber in ·~ ilich foam components dispensed· from. said foam dispcn$ing assembly are mixe4 together to form an expandab\e foam. the flex­ible mixing chamber being disposed .. in said film web 
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travel ·path proximate to said foain dispensing 
assembly. said tlc:uolc mi"ting ch~ being formed 
in part by said opposing film panel~~ ~aid opposing film 
panelS d.~ning walls of said tl~Xiolc foam mixing 
chamber within said apparatus when said opposing film 
panels are disposed within said awaratus and defining 
walls of said foam cushion bag when said opposing 
film panels are exterior of said. apparatus . 

. 49. An apparatus for forming foam aishions. each foam 
cushion including two opposing tlcxi"l~ panels connected 
together along perimeters of said tleXl1'l~ panels to form a 
bag, the opposing tlexiolc panels detilling an interior space 
thcrebetwcen which is filled with a cus.filooing foam.. the 
apparatus comprising: 

a supply · of fiexiblc film. the film supply including a 
continuous web of film defining two opposing film 
panels disposed in facc~to-f acc contact. the continuous 

--...... ---------.. --.. ---·---·----.. -·- web of· film having a first edge extending lengthwise 

• : llllV 1g~ U~\ 1111,1 II If fl a f=gdio;~~g ~:Ce!1y iDtctposed iD a travel palh of 
said~ web; 

r s JAN 1999 

means for driving said· film web along said travel path 
through said apparatus; and. 

a flexible mixing chamber in which foam components 
dispensed from said foam d.ispe~sing assembly are 
mixed together to fonn an expandable foam. the flex­
ible mixing chamber being disposed in said film web 
travel ,path proximate to said foam dispensing 
assembly .. said flexible. mixing chamber being fonned 
in part by said opposing film panelS. said opposing film 
panels defining walls of said fiexible foam mixing 
chamber within said apparatus when said opposing fihn 
panels are disposed within said appararus and defining 
walls of said foam cushion bag when said opposing 
film pan~ls .are exterior o( said app~rus. said film web 
driving m,~ans at least partially supJ>orting said flexible 
mixing c:t)3.m.ber. said film web driving means including 
a fiexible .. driving roller and a tJ.eX;i.ble driven roller 
disposed on opposite sides of said :opposing film panels 
and contacting each other along a· nip. one of said 
driving a~d driven rollers being ~ brush roller . 

. 50. An • apparatus for forming fpam cushions in 
successions. each foam cushion including two opposing 
fiexible panels· connected together along perimeters of said 
tle:u"ble panels to fonn a bag. the oppo~ing flexible panels 
defining an interior space thcrebetween. which is filled with 
a cushioning feam. the apparatus comprising: 
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a supply of flexible film in the form of a continuous web 

of film defining two opposing film panels disposed in 
face~to-face contact. the continuoq~·web of film having 
a ': fi+~t edge extending length~g~ along one side 
thereof; 

.a:·foam ¢1.ispensing assembly intetposed in a travel path of 
·said· fi.lnl web; 

means for driving said film web along said travel path 
. t.P.rough said apparatus; 

a flexible mixing chamber in which foam components 
dispe~sed from said foam dispensing assembly are 
mixe(t together to form an expand.able foam. the flex­
ible Dlhting chamber being disposed in said film web 
travel path proximate to said 'foam dispensing 
assembly. and. being formed in part by said opposing 
film peels: and. 

meCIJ1s ·.far sealing together common side edges of said 
opposing film panels. including a pair of opposing edge 
seal lllembers separated by an interVening scaling pas-

__ .· __ ,,,,_ ... _______________ , __ : ---- sage tl1rough which said film panels are driven by said 

I llllHl.IJllll'll'llllllll ll,lllt film driving means. one of said _pair of edge seal 
* c L • •• ;M.; ' S · ; *Ci 

.··' .. ,, 

llliPLACEME~!r_.filIBET 
. -=-···· : 
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nienibers providing a heated surfac:c which contacts 
said ··qpposing film panels and the other of said pair of 
~dg~ ·.seal members having means for cooling said 
oppos~g film panels. 
~ fc)ar,n cushion forming apparatus comprising: 
:a supply of flexible film in the form of a continuous web 

of filnl defining two opposing film panels disposed in 
fa~-to-face contact. the continuous web of film having 
a first . edge extending lengthwise ·along one side 
thereof; 

a Joam. dispensing assembly interposed in a travel path of 
·. said·film web: 

m~ms. (or driving said film web along said travel path 
through said apparatus; 

a flexibie mixing chamber in which. foam components 
dispensed from said foam dispensing assembly are 
mL"ted· together to fonn an expan<iable foam.. the tlex­

... ible ·mixing chamber being disposed in said film web 
travel path proximate to saici foam dispensing 

.. assembly. and formed in part by said opposing fihn 
panel~. said opposing film panels defining walls of said 
-flexit)le foam mixing chamber within said apparatus 
when~· said opposing film panels are disposed within 
said :~pparatus and defining walls of said foam cushion 
ba.g w~en said opposing film panels are exterior of said 
apparatus: and .. 
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:: - a ten~iorJ.ing assembly for applying a predetennined 
·· .. ;· a..nJ.Ol.lllfof tension to said film web as .it passes through 

. ~ciid awcu-aws .. the tensioning assembly including a first 
· bfasiijgJnember which selectively applies a first resis­
tance'<.f orce to said film supply and a second biasing 
me~ -which selectively applies a second resistance 
force:::_to.·a film guide member intaposed in said film 
trave(path between said film supply and said film web drivillg. means. 

52.. A method for forming protective foam cushions in 
· · whiCb th~_:f pam cushions include a.mass.ofexpandable foam 

enclosed Wjtbin an outer ,plastic film. the ip.cthod comprising 
the steps -~f: -

providilig-a supply of film in the form of a continuous web 
of n.µn:· 

prQyi~g/a foam component dispensing assembly inter­

·1IHllU111111-lllll·lllll IUlll i 
colllle¢ted to two sources of reactive foam components 
w~ch[whcn mixed together .. react to form an expand­
ing :foa#i; :.* ' C l M S : ·* · · · · 

.. · ~ , . : ~ advancin,g:: said web of film across the foam dispensing 
a.s~c#>ly in a manner such that: two opposing film 
pan¢~ -aic defined in face-to-face contact along the 
l~ngtll:qf said web. and said foam dispensing assembly 

· ·is.:iQ.tCfi)qsed in an interior space ·between said web 
ow#iD.g film panels; 

""'""R-EP_L_.A-CF-~J-,f;E-NT---:-SH,...,..:E -E-'lj ~diiig: a pair of rotating brushes OQ ·opposite sides of 
·· ~--.~. ---.·~··. · . ~aid:.W,eb'.opposing film panels and in proximity to said 

""8 JAN 19<)9·,···.···· . t<>.md.ispcnsing assembly to support said web oppos-
ing .~tp>.:pancls. as they arc advanced; 

·. pe1#1J:ig. said two foam components from said foam L-----------..,_..,.,..--' cofI1P6#ent dispensing assembly into said web oppos-
ing fillJ); panel interior space; 

"wbC:reby · gllxing of said two foam components occurs 
ent.ifely.within said web oppo$ing film panel interior 

· sp~e0apd downstream of said foain component dis­
peli$i.ll~. assembly. 

* * * * * 
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(57) Abstract 

A protective foam cushion-making apparatus 
(SO) dispenses reactive foam components (110, 11 l) 
into an interior space between two panels (70, 71) of 
plastic film to form protective foam cushions (62). The 
apparatus includes a supply of plastic film (78) and a 
film driving assembly (85), such as two pliable rollers 
(92, 93). A foam component dispensing assembly 
(86} is interposed between the film panels and injeets 
reactive foam components (110, 111) into the interior 
space where they are mixed together to fonn a mass of 
expandable foam (64). The plastic film forms a flexible 
mixing chamber ( 134} in the area between the two II 
pliable rollers in which the reactive foam components 
are mixed together after they are dispensed from the 
foam dispensing assembly. · 
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