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BPPARAQUB AND METHOD FOR PRODUCING FOAM CUSHIONS
UTILIZING FLBZIBLB POAM MIXING CHAMBER

Beéggroggd of the Invention

i The present invention relates generally to apparatus
andanethods for forming individual foam-filled bags commonly
used;ASﬁprotectiVe cushions in the packaging arts. More
particularly, the present invention relates to apparatus and
methods for forming such protectlve cushions by dispensing two
streamS'of reactive foam components between opposing panels of
a flexlble sheet material and mixing the streams together
therebetween in order to produce an expandable foam between
the panels.

In the packaging industry, expandable foams have

””been:used for some time to form protectxon for packaqed

artlcles. cOnventlonal practice in such industry has included
fxlling a cardboard box with an expandable foam, such as a
ureghine.or polyurethane foam, and contacting the foam with a
piesﬁic barrier sheet to create a protective cushion and then
pleoing an article for shipping into the box on the cushion.
The artlcle may then also be covered with. another plastic

sheet and a second filllng of expandable foam accomplished

;before clos1ng the box.

Another practice in the 1ndustry utilizes foam

cushions which are inserted lnto the packing box immediately

~the foam cushions are made. This is accomplished by



10

15

20

WO 97/48606° > PCT/US97/09727 ©

machines which react two foam componenté-together in a qun
apparatus and then dispense the foam so formed between two
opposing plastic sheets, and seal the edjés to form a
protective foam cushion. Numerous pateﬁts exist which
describe such methods and apparatus. Two such patents, U.S.
Patent No. 4,999,975, issued March 19, 19?; and U.S. Patent
No. 4,800,708, issued January 31, 1989 déscribe apparatus for
foam cushion making in which a foam dispenser, or gun, is
positioned between two opposing plastic pénels. Two different
rgactive foam components, commonly referred to as foanms
precursors, are mixéd.together in the foa@ gun in order to
fqrm the foam, which is thén dispensed undér pressure between

the two obposihg”plastic panels to form the foanm protective

- cushions.

Althouéh such apéafatﬁs and methods are operational
and produce protective‘foaq cushions whiqﬁ'adequately provide
protection to packaged art;;leé, they aré-not without certain
inherent disadvantages. For example, they reply upon a mixing
chamber or cartridge in the foam gun to provide an area
wherein the foam.components are mixed toggfher to form the

expandable cushioning foam. Once formgd,fghe foam is then

dispensed under pressure through a nozéie;dbwnstream of the

.. mixing chamber. The mixing chamber typichly accumulates

25

hardened foam over time and thus must be cleaned at regular

intervals, typically at weekly intervals.ffbhe apparatus nust

then be taken apart to be cleaned, thereby ieading to

detrimental downtime of the apparatus.

Other zpparatus rely upon a compggx foam dispensing
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: ructure which utilizes two ports to convey the two

reactive foam components to a mixing chamber preceding the

iﬂf$p§hSing end of the gun. In this type apparatus, the mixing

[éﬁambén may include a valving rod which slides in and out of

mlxlng chamber to control the flow of at least one of the
ctive foam components. This type of apparatus is also not
;ﬁlﬁb?“t certain disadvantages, for although the valving rod
;gffectively acts as a valve to control the flow of the
.;eaotiyb foam components into the mixing chamber, the foam

io Lformed by the reactive components has been known to slowly

{bu-ld up in the mixing chamber and on the valving rod itself.
_;t;onally, when a valving rod is used, "crossover" between
;tﬁeifoam components may occur when one of the foam components
a cumulates on the valving rod and makes contact with into the

15 other foam component as the valving rod slides back and forth

-to form a reacted, hardened foam. The valvxng-rod then must

cleaned, which typlcally requires scraplng the accumulated

'ﬁftoff of the valving rod. Each cleaning wears down the

'tolerance of the rod to eventually wear down the overall
20 e;&ectlveness of the foam dispensing gun of these devices.
. In order to prevent the buildup of foam in the
mixlng chamber and dlspensing nozzles of the aforementioned
apparatus, solvent systems which continuously dispense
solvents through the foam dispensing systems used therein in
25 QFSQFﬂtQ maintain them in a clean state.._These solvent
. s;steas increase the complexity and oostgbf the apparatus.
L The present invention is direoted to an apparatus

andfmethods for producing foam cushions which overcomes these
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disadvantages.

Summary of the Inventjon

In an apparatus and in methods according to the
present invention, foam cushion-making apparatus and methods
are characterized by an entirely different and new foam
dispensing assembly which represents a siqﬁificant departure
from the prior art in that the present invention does not
utilize any foam dispensing gun or assembly which has a mixing
chamber in which reactivé foam components are first mixed and
tﬁen dispensed into a bag which encloses the mass of
expandable foam. -

Rather, the present invention represents a gquantum

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

-mixing chamber formed by the opposing panels of the plastic

. f£film itself which encloses the foam cushions made with the

apparatus. This flexible mixing chamber removes the mixing
area completely from the foam dispensing éssembly where it
must be periodically removed.and cleaned and places .the mixing
aréa within the bag, thus avoiding time-consuming cleanings
and maintenance shutdowns. This relocation also eliminates
the need for a solvent system associated ﬁith the foan
dispensing assembly to maintain it in a cléan state.

The novel relocation of the mixihg area by the
present invention outside of the foam diséEnsing gun and
entirely within the opposing panels of théibag 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 ene,principal aspect of the present invention, a
foam cushion—making'apparatus includes a film supply in the
form of a continﬁous plastic web folded upon itself to define
a partial flexible envelope having two qéposing'film panels
interconnected aﬁ one marginal edge by the fold of the film.
The envelope iS'edranced through the apparatus by a film
driving means across a foam dispensing assembly so that the
opposing film panels of the envelope are drawn across opposite
sides of the feaﬁ dispensing assembly. ‘The foam dispensing

assembly extends into the film driving means and separately

.. dispenses two reactive foam components into the space between

15 |

the film panels to form an expandable foam mass therebetween.
In anether principal aspect of the present invention
and as exemplified. in one embodiment, the film driving means

includes a driving roller and a driven roller which contact

. each other at a nip or interference chord. The opposing film

20

panels of the flexible envelope pass across the foan
dispensing assembly and through this nip where they are
contacted in dr1v1ng engagement by the rollers of the film

driving means. The nip of the rollers provides support for a

flexible mixing chamber adjacent the rollers and also resists

the backpressure developed by the reacting foam components.

- The nip and the rollers cooperate to malntain the foam

25

components thhln the flexible mixing chember and the rollers

assist in the mixing of the foam componehts together in the

”’..ﬁlexible mixing chamber. In a unique aﬁdLremarkable departure

. from the prior art, the film opposing panals act as walls of
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the flexible mixing chamber as they péss through the film
driving means and subsequently act as the.outer bag of the_
protective foam cushion as they pass dﬁwnstream of the film
driving means.

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 having a plurality of brush elements,

. such as hairs or fibers disposed thereon which extend along

the length of the rollers in the areas thereof which contact
the film panels. The brushes contact the opposing film panels
of the envelope as théy pass therebetween and provide support
to the.opposing film panels of the flexible mixing chamber,

while they assist in mixing the reactive foam components

~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 rigid support may be provided for the flexible
mixing chamber which utilizes one or more rigid members having
an opening throﬂqh which the opposing film panels pass. The
foam dispensing assembly extends into this opening between the
‘opposing panels and the foam reactive compbnents are injected
into the interior space between the opposing film panels.

In yet another principal aspect of the present
invention, the film driving 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 order to straighten out.ang;wrinkles which may
develop in the film as it paéses throuéﬁfthe apparatus.

The panels of the plastic filﬁ are folded upon each
other in face-to-face contact in the pﬁéferred embodiment and
thus the possibility exists'ﬁhat the ngosing film panels may
shift out of alignment along one of thﬁiﬁ mating edges or one
of the panels méy remain flat, while théiother becones
wrinkled or crumpled. In order to avoéé'this problem, the
present invention incorporates a noveljgilm tensioning means
to apply tension to the £ilm web durinq;;peration. This film
tensioning means operatively interconneéts the film supply
roll with an idler roller over which theffilm passes as it
pays out from the film supply roll on its way to the film
driving means so that there is always a predetermined amount
of tension applied to the film web regaf@;ess of the diameter
of the film supply roll. |

In this film tensiocning means,lboth the film supply
roll and the idler roller each have one of their ends fixed
for rotation to fhe frame of the apparatps. The opposite ends
of these two rollers include pneumatica;;y actuatable elemeﬂts
which apply reéistance to the film supp?iﬂroll. This
resistance controls the rate at which tﬁé;film pays out from

the supply roll and moves the idler rolié? as needed near to

-or away from the film driving means tb.igérease or decrease

the film tension.

In a still further aspect of;thé present invention,

-~ the idler roller and film supply roll_agéioperatively

interconnected by pneumatic means so that as the idler roller
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_ In étill another principal aspect of the present
ié ;ép, an assembly is provided for_praducing a transverse
'séa" Ethe front ahd rear ends of the foam cushion bags as

_tﬁeyhpaéé through the apparatus. This seal asaembly includes

a ré" efimember extending across the travél path of the film,

a res;stance wire which extends across the travel path of the

film_andia seal bar which is aligned with the roller member

‘stance wire. The film web is interposed between the

ro ler ‘member, resistance wire and the seal bar so that the

he top of a bag exiting apparatus, cut that bag loose

‘film web and seal the bottom of a successive bag-

. In yet another principal aspect of the present
, Means are provided for forming a seal along one or
he lengths of the web of film at the marginal edges

" This éealing means includes two mémbers which clamp

:ahféggégéf the film. Hot air is fed to oné of the clamping

'ipd against the film held therebetﬁeen to effect a
't;een the cpposin§ film panels at the edge. The other
téq clamping members is provided with a plurality of
hea _apating members, typically in the”form of fins, so

that thls other clamping member consxstently remains cool, at

a-”emparature lower than the melting temperature of the film,
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née will be made frequently to in which:
g ;g;FIGr 1 is a perspective view of one embodiment of a
".uéhion-making apparatus constructed in accordance of the
piés of the present invention;

FIG. 2 is a frontal sectional view of the apparatus

.of -1 taken along lines 2-2 thereof.

FIG. 3 is a perspective view of the apparatus of

-ﬁith the cover removed illustrates a protective foam

.éﬁ héb&iﬂg made and the path of travel of the plastic film;

FIG. 4 is a sectional view of the apparatus of FIG.
2{;akéhfalonq lines 4-4 thereof;

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

za$§kqn;along lines 5-5 thereof;

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

-Jaééeﬁﬂ}y used in the apparatus of FIG. 1 with the front film

Ldf;ying'roller removed for clarity;

FIG. 7 is an end view of the foam dispensing




10

~ 15

20

25

‘WO 97148606 . 0 | PCT/US97/09727

assembly of FIG.6 taken along lines 7-7 thereof;

FIG. 8 is a sectional view of a hozzle used in the
foam dispensing assembly of the apparatus of FIG. 1;

FIG. 9 is a sectional view taken through the film
driving means illustrating the orientation of the foam '
dispensing assembly, the brush rollers and the film web and
further depicting the flexible mixing:chaﬁber of the
apparatus;

FIG. 10 is a plan view of a protective foam cushion
made by the apparatus of FIG. 2;

FIG. 11 is a partial 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;

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

" assembly used in the apparatus of FIG. 1;

FIG. 13 is a secﬁibnal view of the apparatus of FIG.
4, taken along lines 13-13 thereof, illustrating the film
crosscut seal assembly of the present invéhtioh;

FIG. 14 is a schematic view of the crosscut assembly
of FIG. 13 illuétrating the assembly in a static condition as
the film web passes through the apparatus:

FIG. 15 is the same view as FIé; 14 illustrating the
assemnbly in.an operative conditiocon makingla cut in the £film
web; |

FIG. 16 _is a perspective end'view 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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. driving roller used in an alternate embodiment of the present

ipvention;

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 Preferred Embodiments

Referring now to the drawings, and in particular, FIGS 1-
7., a preferred embodiment of a foam cushion-making apparatus
50 inﬁorporating the principles of the present invention is
shown mounted on an upstanding support 52 which includes a
vertical stanchion 54 rising upwardly from a multi-leg base
56. . The stanchion 52 supports an apparatus frame 58, which in
turn supports the various functional components of the

apparatus 50 within an exterior protective housing 60. The

., apparatus 50 is useful in produding protective foam cushions

62 in which a mass of expandable foam 64} such as a urethane
or polyurethane foam, is enclosed_withiﬁ an outer plastic film
66 which takes the form of an envelope or bag 68.

As sﬂown 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 folded upon itself at a general ceéterline 69 thereof to

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

- of the plastic film 66 confront each otﬁgf. When produced by

~ apparatus 50 of the present invention, the foldline 69 of the

bag 68 occurs along the length L of the hag 68 at one marginal
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edge 72 thereof, The other lengthwise marginal edge 73 is
provided with an_edge seal 74, while the leading and trailihg
edges 76, 77 (whichiextend transversely along the width W of
the bag) are sealed.when the bag is cut'frbh the plastic film
66 which is supplied-to the apparatus 50 from a film supply
roll 78 rotatably mounted on the lower portion 59 of the frame
58 underneath the hcusing 60 and contaihiﬁé,a continuous web
80 of film 66.

The film.ﬁs iS'supplied to the.abparatus 50 as_ a
continuous web 80 and passes over a fllm gulde roller .82
rotatably mounted w1th1n the frame 58 and 1nto engagement with
a film driving means 85 whlch driv1ngly engages the f11m 66

and advances 1t"thrcugh the apparatus 50. A foam dlspensxng

' assembly 86, is mounted within the housingfso adjacent the

film driving meansfgS so that it is interpcsed between the
opposing film panels'7o,'71.” The apparatus;so further
includes means fqrﬁsealing together the open edges 73, 76 & 77
of the plastic filmfﬁG'which includes an edge seal assembly 88
and a crosscut seal'assembly 90, which resﬁectively seal the
open marginal edgéSf?B and transverse edqes.76, 77 of the film

66 as it advances through the apparatus 50.

Pilm Driving nagnsdf" _ :

lTurning hcw to FIGS. 3-5, the details of the film
drivxng means 85 are -shown and will now be described. It can
be seen that the film drlving means 85 includes a pair of
elongated, circular £ilm driving members 92 93 which extend

between the 51dewa11s 61 of the apparatus housing 60. The
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film driving members 92,93 include a d;i#ing member.SO and a
driven member 92 that are driven by an electric motor 96.
Gears 98, 99 are mounted_pn respective shafts 104, 105 of the
film driving members 92, 93 and are intermeshed together so
that when drive is applied to the driviﬁéimember by way of the
motor 96, the gears effect a like rota#ién in both the driving
and driven members 92, 93. |

As will be explained in greate# detail below, it is

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

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 resﬁective shafts 104, 105 and which
may be held in place by a positioning cpllar 129. The rollers
have a plurality of brush elements 106, in the form of fibers,
hairs, bristles and the like which exteﬁq radially outwardly
therefrom. Synthetic or natural materié;s may be used for the
brush elements 106. These'brush elementg 106 are an important
departure from pribr arﬁ foam éushion-making apparatus in that
they serve not only to assist in the miﬁing of the cushioning
foam components, but also assist in ensuring alignment and
coplanarity of.the opposing film panels_jo, 71 of the film web
80 as it passes through'the film driviﬁéﬁmeans 85. The brush
rollers 100 may utilize anti-static matqgial as the
composition for its_brush elements to deérease the occurrence

of any static cling occurring with theff;lm panels 70, 71.

.., Foam Dispensing Means

In one important aépect of thé present invention,
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the foam dispénsihg assembly 86 takes the;form of a foam
dispensing gun 108 that extends for subst#ntially the entire
length of the £ilm driving means 85 and is disposed adjacent
thereof. The foam dispensing gun 108 serves to supply two
streams 110, 111 of foam reactive components, also known as
foam precursors, to the interior space 75_§f the £film web 80
between the two opposing £ilm panels 70, 71 thereof. In a
significant departure from prior art foam cushion-making
apparatus, there is no mixing chamber disposed in line within
the foam dispensing gun 108, Rather, the_fbam dispensing gun
108 includes two separate foam'compbhent Suﬁply tubes 112, 114

which are spaced apart from each other and held in place by

‘one or more spacers 116.

- The foam component supply tubes 112, 114 extend for
the length 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 driving means 85. The supply tubes each
terminate in foam dispensing nozzles 116 & 118. The nozzles
116, 118 are prefeiably repléceablé and may include as
illustrated in FIG. 8, a hollow passage teﬁminating in an
orifice 123. Thé othgr ends of the nozzles may be threaded,

as at 127, to provide an aspect of intgrchéngeability and

‘quick replaceablility.

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

- component supply tubes 112 extends vérficaliy while the other

foam component supply 114 extends at aﬁ anéle thereto so that
imaginary lines drawn along the longitﬁdin&} axes L,, L, of the

nozzles 116, 118 inteﬁsect together so that the two streams of
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foam components 110, 111 contact each other after they exit
the dispensing nozzles 116, 118. The foam dispensing gun 108
includes a gun block 109 which contains two valQes 126, 128
which control the flow of foam components which enter the gun
108 under pressure from a pressurized supply of same (not

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

115 to heat the reactive foam component streams 110, 111 to

prevent any cold shot from occurring-whiéh affects the
chemistry which might result in less than optimally mixed and
reacted foam components.

The foam dispensipg gunllos further includes a
vacuum tube 120 which leads to a vacuum sensing block 122.
The vacuum tube 120 is connected to a source of negative air
pressure {not shown) and draws'a slight constant vacuum on the
two opposing film panels 70, 71 by way of two vacuum ports

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

. over the foam dispensing gun 108 into contact with the vacuum

ports 124, 125 and thereby provides a means for detecting the
presence of the film wéb 80 in proximity to the loan
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 vacuumlpbrts 124, 125, a
signal is sent to a programmable 1ogic'¢bhtroller {PLC) which
in turn sends a signal to the foam dispensing gun 108 to

actuate the foam dispensing valves 126, 128 of the gun to

.maintain it in a "firing" state wheré it;ﬁispenses 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 vacuuﬁ ports 124, 125.draws a positive
pressure such as will occur when the plastic supply roll 78 is
exhausted or if a tear should occur in the bag film 66, a
signal is sent to the PLC which closes thé-gun valves 126,
128. This condition also occurs when the gun 108 is tilted
out of its operational position above-thefapparatus 50. This
system thus prevents injection of foam gééponents into the nip
130 of the rollers 92, 93 unless a whole film 66 is present to
provide a mixing chamber 132.

The foam dispensing assembly 86 also includes a film

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

‘positioned on the outboard edge of the one foam component

supply tube 112. This spacer 119 preferably includes an
exterior radius 121 which engages the foldline or centerline
69 of the plastic film 66. This spacer 119 assists in
aligning the free film edges 73 together. and spaces the gun
nozzles 116, 118 énd point of foam injecffcn from the edge 69

of the film 166.

Foam Mixing Chamber

As mentioned above, the presenﬁfinvention does not
rely upon an in-line mixing chamber:in pigﬁe within the foam
dispensing gun 108, but rather, the nézzléé 116, 118 of the
gun 108 extend into the film driving meaﬁéjss, more

specifically, into the nip 130 whichvbccgig between the

driving members 92, 93. As shown in fIGSl}G & 9, wherein the

film driving members 92, 93 are depiéﬁédé#é brush rollers 100,

the nozzles 116, 118 are positioned apprdiimately at the
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centerliné 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 cbmponents efiectively mix together and
react to form an expandablé'foam (FIé. 9). The mixing of
these two foam components occurs in what I characterize as a
wflexible” mixing chamber 132, which'is Qefined in part by the
opposing £ilm panels 70, 71 and particulérly the interior
surfaces thereof. The rollers 92, 93Tas§ist in the mixing in
that they exert pressure on the film'banéls 70, 71, that
define the walls of the mixing chambef-lqz. The rollers 92,
93 therefore not only facilitate the ﬁixing-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 foamtcomponents 110, 111.

It is believed.that the mixing.occurs primarily at
the centerline C of the nié, or interference chord 130 where
the twohrollers 92, 93 meeﬁ and press agéinst eaéh ofher, and
below it. The pressure which the two rollers 92, 93 exert on
the film panels 70, 71 is greatest at the nip 130, and in
particular at the centerline C thereof. This pressure
advantageously-creates a low pressure seﬁl on the film web 80
as it passes through the rollers 92,'93 ﬁhich also facilitates
mixing because it prevents backpressure of the foam developed
during reaction and expansion from dfivi@g the expanding foam
above the rollers. As a result of this #iessure seal, the

foam may be delivered at higher deliveryfpressures than were

“heretofore possible, in the area of abbug 20 lbs per minute.

It will then be understood thaé the combination of
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- the pliable rollers 92, 93 and the opposing film panels 70, 71

uniquely defines a flexible mixing chamber 132 wherein the
film panels 70, 71 define the walls of the mixing chamber at
the level of the film driving means 85 and define the exterior
walls of the protective foam 6u§hion 62 at a level downstream
of the film driving means. The pliable fbllers 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. Advantageously, when

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

" brush elements 106 have been found to provide an additional

advantage in that they impart a straightening effect on the

£ilm panels 70, 71 as well as provide a positive engagement

: with the film web 80. As shown in FIG. 17, the pliable

-rollers 92, 93 may also utilize a soft, deformable 6uter

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

. cell polyurethane or foamed neoprene where the natural

exterior curvatures of the two rollers 92, 93, meet and
compress against each other at the nip or interference chord
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 ends of the rollers to
ensure advancement of the f£ilm.

. It will be further understood that although two

types of supports for the flexible mixingfghamber 134 are

described herein in detail, inasmuch as the flexible mixing

chamber 134 is defined mostly .by the opposing film panels 70,

71, means other than the rollers of the fiim driving means may
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beﬂ sed to support the film €6. Such an alternate embodiment
1s*schematlcally depicted in FIG. 18 and explained in greater
dgtax;gbelow and wherein the film 66' passes between two rigid
sgppq;ts in the form of blocks 200, 201 defining a passage
iﬁto qhich foam component streams 110; 111 are injected from

the foam dispensing gun 108’.

The present invention also provides a film
tensiéning means in order to consistently maintain a desired
aﬁount'of tension on the film web during'advancement. This
tensionlng means operatively interconnects together the film
supply roll 78 which holds the film web 80 and the film gulde
roller_az. This operative interconnection is effected
primarily by way of a pnuematic coupling 140 which includes
a1r tubes 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
plgcéﬁéh the lower portion 59 of the apparatus frame 58. The
sqpp;yjroll 78 is fixed for rotation in the frame S8 at one
en¢-14? of the supply roll 78 and engages at its opposite end
144;.wﬁat may be aptly characterized as an air braking
assembly 146 which selectively applies aﬁpraking, or axial
rgéistance force Fp, to the film supply roll 78. "This air

b;éke assembly 146 includes a shaft 147 having a tapered,

_~ceﬁtra1~hub portion 148 and a flat pistog.face 150 opposite

thereof. The shaft 147 is held within aéq is displaceable

within a cylindrical housing 149 in response to fluid
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pressure, such as air pressure, exerted thereagainst. Such
fluid pressure causes the assembly 146 tb displace
longitudinally within the housing 149. When air pressure.is
supplied to the housing 149 through an aif orifice 152, the
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
roller shaft 84 to maintain an appropriate tension on the edge

73 of the plastic film 66 in the area ofjﬁhe 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 Fg against an engagement end 83 of the

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 thrbugh the pneumatic
coupling 140 applies an air pressure forée.rl which maintains
a static condition on the film guide roller shaft eﬁgagement
end 83 which approximates the spring forcg.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 pistoﬁ:face 150 of the air
brake assembly 146 which increases the resistance to the film
supply roll paying out the continuous web:éo.

When the film tension in the wé?EBO reaches too high
a level as it unwinds from the film suppiy-roll 78, the

tension applies a downward force, Fys on the upper film guide
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roller 82. This downward force causes the film guide roller
82 to move slightly downwardly at its movable end 83 against
the load spring 152. As the load spring 152 compresses, the

seal member 154 disposed on the shaft engagement end 83 breaks

~its sealing engagement with the air orifice 156 and thereby

bleeds off air pressure from the coupling 140 at a rate
greater than the air supplied to the tensioning system,
thereby lowering the air pressure in the film supply roll air
braking assembly 146. fhe air then escapes from the housing
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 tensioning means is

,advsntageously aligned with the opeh edges of the film panels

70, 71 where the edge seal of the foam cushion bags 62 are

formed.

ros ol |
Turning now to FIGS. 13~15, the details of the
crosscut seal assembly 90 used with the apparatus 50 are
shown. This assembly 90 cuts the film envelope in a
crosswise, or transverse manner preselecged between successive
foam cushion bags 68 intervals corresponging to any predesired

length of foam cushion bag. As illustrated in FIGS. 4 & 5,

~ the crosscut seal asSembly 90 is disposed within the apparatus

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

assembly 90 includes an,electrical_heatihg wire 160 which

-. extends lengthwise between the sidewalls of the housing 60 and

frame 58. The wire 160 is held under tension by two springs
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162 which engage it via retainers 164 ap?lied to opposite ends
of the wire 160. The wire 160 is positioned in alignment with
a roller 166 having a Teflon outer_sleévé 167 disposed thereon
and the wire 160 is further spacead apaft;from the surface of
the sleeve 167 a predetermined distance ﬁb". A crosscut bar
168 is mounted in alignment with the wire 160 and the roller
167 and preferably at the same level the;éwith. This bar 168
is mounted on two air cylinders 169 and hés a preformed bow in
it such that the ends 170 of thé bér 168 Eurve slightly
rearwardly from the center 171 of the_ba£ 168. The
displacement of this bow is shown at "a"uénd it permits an
equal force to be applied tdlthé plastic film 66 as it passes
through the assembly 90 so that a reliable crosscut seal is
effected and an equal force is applied toiﬁsandwich" the
plastic film 66 between the bar 168 and tﬁe heating wire 160
and roller 166 as shown in FIG. 15. Preferable results have
been obtaiqed'using a bow of approximatelj 0.375 inch. The
seal so formed defines the trailing edge 77 of the foam
cushion completed by the apparatus 50 while also forming the

leading edge 76 of the next foam cushion 62.

Pilm Edge Sealing Means
FIG. 12 iilustrates, in sectionguthe details of a
film edge seal assembly 88 which is used ﬁp form an edge seal

74 along the marginal edges 73 of the filﬁ?ss opposite the

__£ilm centerline 69. This assembly 88 inpiydes a heater tube

175 which houses an electrical heater eleﬁént 176. Hot air is

blown into the hollow core 178 of the heater 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-lgz, preferably formed from a thermally conductive
material, suchhés‘aluminum. A corresponding counterpart front
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
tﬁe 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

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

state, that is, below the melting temperature of the film.
Tﬁié 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
£ilm.

The two edge seal bar§ 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

order to permit the escape of gases formed during the foam

_reaction process. This may be done by intermittently turning

the solencid valve 187 which controls the airflow off. When

-the airflow is turned off, no edge 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 edge 73 of the bag 68. Preferable results
have been obtained by placing the veh; ip the center of the
edge 73 as shown in FIG. 1.

The apparatus of the présent iﬁvention may also take
the form of an alternate embodiment 50 éhown 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
panels 707, 71’ may be fed by conventionél drive rollers 92/,
93¢ over a foaﬁ dispensing assembly 86’ gnd into a passage or
opening 200’ formed iﬁ part by two rigid;support members in
the form of support blocks 202',-203'7ﬁﬁ;ch provide support
for the film panels 70’, 71’. The foam_éomponents (only one
such stream 110’ and nozzle 116' being shown for purposes of
clafity) are injected under pressure intﬁlthe interior space
75’ between the two film panels 707/, 71"thch define a mixing
chamber 134/’ that is supported by the suﬁport members 202/,
203/. Mixing and reacting of the foam takes place in the
chamber 134’ £o‘produce foar cushions. _éﬁsuitable crosscut
seal assembly 90’ may be provided to effg?t the necessary
crosscut seals on the cushion bags. 1In 6?der to resist the
foamr backpressure caused duriné reacting,ithe support members
202/, 203’ may have opposing lips 205’.

Therefore, it will be unders:oéé that the present

%7 invention advantageously provides a*foim;in place apparatus

which does not require a separate in-line mixing area which

needs to be taken apart to be cleaned. The nozzle placement
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and design of the preseﬁt 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
leads to virtually flawless foam dispensing.

While the preferred embodiments of the invention
have been shown and described, it wiil be obvious to those
skilled in the art that changes and modifications may be made
therein without departing from the spirit of the invention,

the scope of which is defined by the appended claims.
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1.

An apparatus for successively formlng.foam cushions
especially useful in packaging of products, wherein each
foam cushion include two opposing flgxible panels
connected together along periméteré of said flexible
panels to form a bag, the opposinﬁjﬁlexible panels
defining an interior space théfébéﬁﬁéén which is filled
with a cushioning foam, the appératus comprising, in
combination: |

a supply of flexible film, the £ilm supply including
a continuous web of film defining twp.opposing film
panels disposed in face-to-face conééct, the continuous
web of film having a first edge:éxténding lengthwise
aiong one side thereof;

a foam dispensing assembly 1nterposed in a travel
path of said film web-

means for dr1v1ng said.film wéb'along said travel
path through said apparatus; and,

a flexible mixing chamber in which foam Components
dispensed from said foam dispensing'assembly are mixed
together to form an expandable'foam%;the flexible mixing
chamber being disposed in said:filﬁ?ﬁéb-travel path
préximate to said foam dispensing a&sembly, said flexible
mixing chamber being formed in:pértéby said opposing f£ilm

panels, said opposing film panéls aé%ining walls of said

flexible foam mixing chamber withiq__éid apparatus when

said opposing film panels are diéposeh within said

apparatus and deflnlng walls of sald foam cushion bag

Sheet Has Been Re laced
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when said opposing film panels are exterior of said

apparatus.

The apparatus of claim 1, wherein said film web driving
mééns at least partially supports said flexible mixing
chamber and said film web driving nieafis includes a
driving roller and a driven roller disposed on opposite

sides of said opposing f£ilm panels.

The apparatus-of claim 2, wherein said driving and driven

rollers are flexible and contact each other along a nip.

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
the;efrom_along'a predetermined length of said one

roller.

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.

The apparatus of claim 5, wherein said nozzles each have

foam dispensing opehings'which are positioned between

" This Sheet Has
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-iy;éi@ driving and driven rollers at a ‘centerline of said

10.

11.

" driving and driven rollers.
'fThe;apparatus of claim 1, further including means for
- sealing together open edges of said cpposing film panels

which are disposed opposite said film web first edge.

':Thé apparatus of claim 1, further including means for

applying a predetermined amount of tension to said film

web as it pasées through said apparatus.

”The apparatus of claim 1, wherein said foam dispensing
" assembly includes a supply of first énd second reactive
:components which,. when mixed togethe;, react to’form.said
‘foam and said foam dispensing aséembly,further includes

| first and second foam dispensing nozzles respectively

interconnected to said first and second reactive

- component supplies.

The appafatus of claim 5, wherein sai§=film web driving

means includes two counter-rotating brushes contacting

extefior_surfaces of said film web opposing panels, said

ffctation thereof providing an action which assists in

fm1x1ng sald first and second reactlve components within

sa1d flexlble mixing chamber

The apparatus of claim 5, wherein said?foam dispensing

_aséembly ﬁozzles have foam dispensing:openings which are

Sheet Has Been Reﬁaced
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12.

13.

14.

15.

16.

positioned downstream of a centerline of said film web

driving means.

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 disposed.on opposite sides of

said opposing film panels.

The apparatus of claim 10, wherein said brushes include a
pair of opposed rollers having a piurality of individual

brush elements extending therefrom along a predetermined

' length of each of said rollers.

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

brushes.

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.

The apparatus of claim 1 wherein s#id foam dispensing
assembly two nozzles are aligned tQQéﬁHér so that two
imaginary lines drawn along respecﬁive longitudinal axes

of said two nozzles intersect.

" This Sheet Has Been Rep
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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'6f said opposing film

panels.

19. The apparatus of claim 1, furtheg_including means for
sealing together side_edges of-said opposing film panels

which lie opposite said film web first edge.

20. The apparatus of claim 18, wherein said edge sealing .
means includes a palr oL'opp051ng edge seal members
separated by an intervening seallng-passage ;hrough which
said film panels are driven by said film driving means,
dne of said pair of.edge seal members providing a heated
surface whi;h contacts said opposing film panels and the
other of said pair of edge seal membérs having means for

cooling said opposing film panels.

21. The apparatus of claim 1, further in@luding means for
cutting said film web and forming a @rénsverse seal to
define leading and trailing edges dﬁjéuCcessive foam

cushions.
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22.

23.

24.

25.

26.

- The apparatus of claim 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.

The application of claim 22, wherein said foam dispensing

assembly is disposed proximate to said film web foldline.

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
a second biasing member which selectively applies a

second resistance force to a film guide member interposed

- in said f£ilm travel path between said film supply and

said film web driving 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 guide members.

An apparatus for making foam cuShieés for packaging
purposes wherein the foam cushions éach include an
exterior envelope fiiled with an exﬁandable cushioning
foam, the apparatus comprlslng a;éontinuous web of

~ envelope-forming material folded upon itself to define

two opposing envelope panels, each of the envelope panels

: hav1ng confrontlng interior faces ad301n1ng each other

Sheet Has Been Rep laced
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.,;ﬁadvancement means whereln said first

'_'nmm mm mu i uu T

nd exterlor faces dlsposed on 51des of said envelope

:panels opp081te said interior faces,_a cushion-forming

'statlon whereln said envelopes are partlally filled with

en;expandable cushlonlng foam; meansifor advancing the

continuous web of envelope-forming ﬁeterial to said

'scuéhion—forming station including a:pair of counter-

_-roﬁating3brushes, the brushes being“spaced apart from

each other to define a nip therebetween, the nip

prov1d1ng a passage through said web advanc1ng means

whlgh receives said continuous web, said brushes applying
'?iegdiiving force to said continuous f£ilm web on said
}-ekterio:_faces of said opposing pane;s thereof;

- cushioning foam dispenser means disposed adjacent said

web-advancing means and including fifét and second foam

- dispensing nozzles interposed between said brushes at
Zfsald n1p thereof flrst and second suppller of reactive
_”;foam components which, when reacted together with each
-other, form an expandable cushioning;foam; means
H“lnterconnectlng said first and second reactive foam
Lfcomponent supplles respectively w1th sald first and

"fsecond foam- -dispensing nozzles such that said first and

secdnd reactlve foam components may be discharged into

sald envelope between said brushes, sald interior faces

: of sald contlnuous web cooperating together to define a

-fflexlble mlxlng chamber supported in wart by said web

'ffoam components are mixed together after discharge from

. .said first and second foam—dispensingfnozzles, and said

- i

d second reactive ----:
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aéparatus further includes means for forming first,

sécond and side seals in said advancing continuous web to

" "define said foam cushion envelope.

_;ziﬁifAjioam cushion-makingIapparatus.éé-defined in claim 26,
.;wahbrein said opposing envelope pan@?s initially define
- interior walls of said flexible mixing chamber at said
-ﬂ;nip and subsequently define extérior.walls of said foam‘

cushions downstream of said nip.

28; 3Aﬁfoam cushion-making apparatus as defined in claim 26,

.. wherein said first and second foam-dispensing nozzles are

“interposed between said opposing envelope panels, and

'LtQSaid foam-dispensing nozzles include foam dispensing

:5% - openings positioned approximately at a centerline of said

. nip.

29. ‘A foam cushion-making apparatus as defined in claim 27,
: ;ﬁwhérein said first and second foam-dispensing nozzles are

aligned such that first and second imaginary lines drawn

Lﬂlalbng the respective longitudinal axes thereof intersect.

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

+wherein the intersection of saidffiﬁst and second

imaginary lines does not occur upstream of said nip.

3}.:;A_foam cushion-making apparatus as defined in claim 26,

whgrein said brushes include brush rpllers, one of said

eet Has Been Reﬁaced
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fQSh rollers being a driven roller and the other of said

}ierSh rollers being an idler roller.

jgzﬁoam cushion-making apparatus as defined in claim 26,
,4#;;jwhé;ein said foam dispensing nozzles are interposed

:;tﬁ;ﬁbetyeen said brushes and proximate to a folded edge of

%' said continuous web.

33.

340

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

__iuxther including a web guide roller interposed between

ngia_web supply and said web advancing means, the web

;gﬁi&e roller including means operatively connected to

said web for moderating tension in said continuous web.

i;ﬁzépparatus for making foam cushions wherein the foam

.'Qﬁrjéﬁsﬁions include a mass of expandable foam held within an

”_outer plastic film bag, the apparatus comprising: a

supply of bag film, the bag f£ilm supply including two

n;;nuous webs of bag film defining two opposing bag

'7 §i1@ panels, means for driving said qpposing bag film

”ﬁﬁnéls along a bag film feedpath of said apparatus, a

”?ﬁffoam dispensing assembly disposed in said bag film

" 1feedpath said bag film driving means:dr1v1ng said

pqslng bag film panels on opposite side of said foam
{'ﬁ?nsing assembly, support members_disposed exterior of
id bag film opposing pénels definihg a passage aligned

th said bag film feedpath in the vicinity of said foam

“.:ﬁiiﬂ‘:i‘iifﬁﬁi“m riu
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lspenSLng assembly, said opposing bag film panels

PCT/US97/09727

deflnlng a flexible mixing chamber at said foam

i;@;spens;ngaassembly and 1mmed1ate1y downstream thereof,
:%;séid oppdsing bag film panels defining walls of said
t,fléxiblafmixing chamber when said opposing bag film
':fpansls areninterior df said apparatus and defining outer

'Cﬁwalls of said foam cushions exterior of said apparatus.

35. ‘An appafatus for producing protectivs'foam cushions
.wherein the foam cushions include a mass of expandable
-:;fbam held-within an outer plastic fiiﬁ bag, the apparatus
f;;sOmprisinéz' a supply of bag film in the form of a
‘5 '.;f;pnfinuSus'film web having two opposing film panels
..d;sposedfalong the length of said web in face-to-face
-aysbntact, means for driving said film web along a feedpath
f:of said. apparatus, a foam dispensing assembly disposed in
t-;sald feedpath and 1nterposed between said opposing film
10 f;panels, sald film driving means dr1v1ng said opposing

'fgfllm panels ‘on opposite sides of said foam dispensing

'ifassembly, .the apparatus including at least two
confrontlng supports disposed exterior of said film
' %ﬁprOSing'panels, said supports defining a film passage
15 -f;prox1mate to said foam dlspens1ng assembly and aligned
1ww1th said feedpath said oppos1ng film panels defining a

'ﬁflexlblesm;xlng chamber around said foam dispensing

seﬁbly and within said supports, said opposing film
'_rpanels deflnlng walls of said flex1ble mixing chamber

20 }5when sald opposxng fllm panels are interior of said

ThlS Sheet Has—Been Reﬂlaced
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apparatus and defining outer walls of said foam cushions

exterior of said apparatus. ' o e e e e

||I|l||| IIIIII IIIII IIIII Il lIII

The apparatué'of claim 20, wherein said heated surface is
heated by a continuous flow of heated a%r and said
apparatus inclﬁdés means for periodically interrupting
the flow of héated air to thereby create an unsealed

portion in said edge seal to serve as a vent which

permits the escape of foam reaction gasses.

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

- wherein said first and second se€als are formed in said

web in directions transverse to the direction of travel

of said web. ..

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

wherein said side seals are formed along longitudinal

" edges of saidiweb.

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

wherein said ﬁéans for forming said side seals includes a
pair of clamping members which extend over a side edge of
said web, one 9f the clamping members including means for
heating saidlﬁéb side edge and the other of said clamping

members inclﬁ&ing means for cooling said web edge.

This Sheet Has Been Rep
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40. "A'method for forming protective foam cushions in which
‘T_F the foam chshions include a mass of expandable foam

'fépclosediwithin an outer plastic f£ilm, the method

comprising the steps of:

proﬁiding a supply of film in the form of a

~ continuous web of film;

proviaing a foam component dispensing assembly

-interconnected to two sources of reactive foam components

which, whep mixed together, react to form an expanding
foam;

advanqing said web of film across the foam

- 'dispensing:assembly in a manner such that: two opposing

“£ilm paheis are defined in face-to-face contact along the

length offéaid web, and said foam dispensing assembly is

interposed in an interior space between said web opposing

'v:§i;m paneléi

. dispénsing.said two foam components from said foam

' component dispensing assembly into said web opposing film

.. panel interior space;

: providihg, on opposite sides of said web opposing

- film panelS'and in proximity to said foam dispensing
: assembly, ﬁéans for supporting said web opposing f£ilm
;.pénels, whe%gby mixing of said two foam components occurs
.. entirely wiﬁhin said web opposing film panel interior

l space and dowhstream of said foam component dispensing

" Tiiis Sheet Has Been Re|ilaced
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43,

44L£jThe method of claim 40, wherein said opposing film panel

45,

QﬁHlIlIII T R

?The method of claim 40, whereln sald opp081ng film panel

'qupport means 1ncludes a palr of rotatlng brushes.
The_method of claim 40, wherein said'opposing film panel
tasupport means includes a pair of pliable rotating

njrollers.f

The method of claim 42, wherein said pliable rollers

include a pair of brush rollers.

?*suPport means includes a pair of rigid support members.

;;The method of claim 40, including the  further steps of:

dlspen51ng said two foam components from said foam

fﬂcomponent dlspen51ng 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

46.

define leading and trailing seals in said web for

sSuccessive foam cushions.

_The method of clalm 40, wherein said web two opposing
ifllm panels are joined together along a first common
znlongltudlnal edge of said web and sald method includes
fthe further step of seallng said web two opposing-film
‘‘panels together along a second long1tud1na1 edge of said

fweb spaced apart from said web first edge by applying

is. Sheet Has Been R
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'”“7pheat to sald web opposing film panels Proximate to saig

.:'ﬁisecond edge.

47. The method of claim 46 including the further step of
e_periodicelly interrupting said application of heat to
: deflne a unsealed portion of said second edge which acts
. as a vent to permlt foam reaction gases to escape from

said web opp081ng film panel interior space.
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1. _An apparatus for successively fonmng foam cushions
¢ciaily useful in packaging of products wherein each
oam cushion includes two opposing flexible panels con-
nected together along perimeters of said fiexible panels to

©' .form a foam cushion bag. the opposing flexible panels
* :defining an interior space therebetween which is filled with
© ~‘a cushioning foam. the apparatus comprising. in combina-
- tiom: -

- a supply of flexible film. the film supply including a

coantinuous 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 path of

-said film web fm_wg_qm_
and second foam components; .

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

.. - aflexible mixing chamber in which said sggaratc amounts

—of first and second foam components dispensed from

| REPLACEMNT SHEETZ - said foam dispensing assembly are mixed together to
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form an expandable foam. the flexible mixing chamber
being disposed in said film web travel path proximate

. to said foam dispensing assembly. said flexible mixing
. chamber being formed in part by said opposing film

. panels, said opposing film panels defining walls of said
~flexible foam mixing chamber within said apparatus
when said opposing film panels are.disposed within
said apparatus and defining walls of said foam cushion
bag when said opposing film pancls arc cxtcnor of said

- apparatus.
7 2, The apparatus of claim 1. wherein saxd ﬁlmwcb driving

.- .means at least partially supports said flexible mixing cham-

© " “ber and said film web driving means includes a driving roller

‘and a driven roller disposed on opposite sides of said
f.-opposmg 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 apparats of claim 3. wherein at least one of said
‘driving and driven rollers is a brush roller havmg a plurality
-of brush fibers extending radially outwardly therefrom along
__z‘__'predctcrmmcd length of said one roller.

5. The apparatus of claim 1. wherein said foam dispensing
o -asscmbly includes ﬁr_s;_and_sg_m_ng_fg_gm_ggggng_nozzlcs .



T SHEET
- REPLACEMENT S

extending berween said film web opposing panels. said foam
dispensing assembly further including first and second
means for selectively supplying said first and second foam
componeats respectively to. said _first and second nozzies.

6. The apparatus of claim 3. 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 my: applying a predetermined amount of tension to said film web
| AWEROHRMIINEAN 2 e passes through said apparamus.

eso " 9. The apparatus of claim 1. wherein said foam dispensing -
assembly includes a supply of first and second reactive
components which. when mixed together. react to form said
foam. said first and second foam-dispensing nozzles being
respectively interconnected to said first and second reactive
corponent supplies.

10. The apparatus of claim 5. wherein said film web
driving means inciudes two counter-rotating brushes coan-
tacting exterior surfaces of said film web opposing panels
said rotation thereof providing an action which assists in .

- mixing said first and second foam ¢ ents within said
REPLACEVENT SHEET] Genibes mixing chamber oo ponents Wit
08 JAN 1999 11. The apparatus of claim S. wherein said foam dispens-
ing assembly nozzles have foam dispensing openings which
are positioned downstream of a centerline of said film web
driving means. '

12. The apparatus of claim 1, wherein said two opposing
film panels cooperatively define a width of said foam
_gggup_n_lz_agg_ﬂxrthcr including means for supporting said
flexible mixing chamber, the flexible mixing chamber sup-
port means including two confronting support members

dxsposcd on opposue sldcs of saxd opposmg film panelsg_ng

~ .13. The apparatus of clzum 10. wherein said brushcs
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 liies drawn along respectivé 16ngitudinal axes of
said two nozzles intersect

17. The apparatus of claim 16. wherein said foam dis-
pensing assembly two nozzles are aligned apart at approxi-
mately 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. further including means for
sealing together side edges of said opposing film paaels
HIIIIII IR whicn ic spposite said fim web first 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. 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 members having means for cooling
said opposing film panels.

REPL ACEMENT SHEET| 21. The apparatus of claim 1. further including means for
cutting said film web and forming a transverse seal to define
08 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 foldline joining said opposing
film panels together along said film web first edge.

23. The application of claim 22. wherein said foam
dispcnsing assembly includes a film web guide member that
is disposed proximate to said film web foldline and which
engages said film web foldline to guide said film web in
travel through said apparatus,

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 a
second biasing member which selectively applies a second
resistance force to a film guide member interposed in said
film travel path between said film supply and said film web
driving means.

2S. 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
guide members.
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26. The apparatus of claim 20. wherein said heated
surface i 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 portion in
said edge seal to serve as a vent which permits the cscapc of
foam reaction gasses.

27. An apparatus for making foam cushioas for packagmg
purposes wherein the foam cushions each include an exterior
envelope filled with an expandable cushioning foam. the
apparatus comprising: a_supply of a_coatinuous web of

____ envelope-forming material folded upon itself to define two
- opposing envelope panels. each of the envelope panels
AR ine consonsng imteior faces sining cach o e
RS TR S TRY | exterior faces disposed om sides of said envelope panels
; ‘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 material from said supply to said
cushion-forming station including a pair of counter-rotating
brushes, the brushes being spaced apart from cach other to
define a nip therebetween. the nip providing a passage
through said web advancing means which receives said
continuous web. said brushes appiying a driving force to

g said continuous film web on said exterior faces of said
REPLACEMENT SHEET opposing panels thereof; cushioning foam dispenser means
08 JAN 1999 ~ disposed adjacent said web advancing means and including
o first and second foam dispensing nozzles interposed between
' said brushes at said nip thereof; first and second supplier of

reactive foam components which, when reacted together
with each other. form an expandable cushioning foam:;
.necans interconnecting said first and second reactive foam
component supplies respectively with said first and second
foam-dispensing nozzles such that said first and second
reactive foam components may be discharged into said
envelope between said brushes. said interior faces of said
continuous web cooperating together to define a flexible
* mixing chamber supported in part by said web advancement
means wherein said first and second reactive foam compo-
nents are mixed together after discharge from said first and
_ second foam-dispensing nozzles. and said apparatus further

includes means for forming first. second and side seals in

said advancing continuous web to define said foam cushion
eavelope.
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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 éfivélope panels. and
_ said foam-dispensing nozzles include foam dispensing
~i -~openings positioned approximately at a centerline of said
=IpP.
. _29. A foam cushion-making apparatus as defined in claim
.+ 27. wherein said opposing envelope panels initially define
© interior walls of said flexible mixing chamber at said nip and
-%; . subsequently define exterior walls of said foam cushions
| downstrcam of said nip.
.30. A foam cushion-making apparatus as defined in claim
29 wherein said first and second foam-dispensing nozzles
- . Tare ahgncd such that first and second imaginary lines drawn -
L .-~ along the respective longitudinal axes thereof intersect.
| ““l“”"l"l“" “m" l“l “:.. 31. A foam cushion-making apparatus as defined in claim
receeo LM s e o+ 27, wherein said brushes include brush rollers. one of said
- - sibrush 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 interposed
between said brushes and proximate to a folded edge of said
continuous web.
33. A foam cushion-making apparatus as defined in claim
- 27, further including 2 web guide roller interposed between
.— Said web supply and said web advancing means. the web
REPLACEN‘ENT bHEET_ guide roller including means operanvcly connected to said
. | -\web supply. for moderating tension in said continuous web.
|| .34, A foam cushion-making apparatus as defined in claim
1" B0, wherein the intersection of said first and second imagi-
- ‘pary lines does not occur upstream of said nip.
~ _35. A foam cushion-making apparatus as defined in claim
27, wherein said first and second seals are formed in said
- web in directions transverse to the direction of travel of said
web. '
36.A foam cushion-making apparatus as defined in claim
- .27 wherein said side seals are formed along longitudinal
edges of said web.
37. A foam cushion-making apparatus as defined in claim
27, 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 heating said web side edge and the other of said clamping
 _members including means for cooling said web edge.
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38, An apparatus for making foam cushioas wherein the
foam cushions include a mass of expandable foam held
within an outer plastic film bag. the apparatus comprising: a
supply 6f bag film. the bag film- ‘Supply anludmg two
continuous webs of bag film defining two opposing bag film
~ Ppanels. means for driving said opposing bag film panels
aloag a bag film feedpath of said apparatus. a foam dispens-
mg asscrably disposed in said bag film feedpath for dispens-
ing scparate foam componcnts into an interior space
between said opposing bag film paneis. said bag film driving
means driving said opposing bag film panels on opposite
sides of said foam dispensing assembly. support members
disposed exterior of said bag film opposing panels defining
a passage aligned with said bag film feedpath in the vicinity
of said foam dispensing assembly. said opposing bag film
pancls defining a flexible mixing chamber at said foam
dispensing assembly and mmmediately downstream thereof
that receives said separate foam compoagents and in which

E '-'_;;; - _mixing of said foam compoanents takes pla_ e, said opposmg
MR 255 i oo cetming wals of i i miiag
eeLowes U chamber when said opposing bag film panels are interior of
e B said apparatus and defining outer walls of said foam cush-
ions exterior of said apparatus.

_39. An apparatus for producing protective foam cushioas
wherein 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 continuous
- REPLACFMFMT SHEET film web having two opposing film panels disposed along
| the length of said web in face-to-face contact. means for
rR JAN999 | | driving said film web along a feedpath of said appararus. a

S foam dispensing assembly disposed in said feedpath and
interposed between said opposing film panels. said film
driving means driving said opposing film panels on opposite
sides of said foam dispensing assembly. the apparatus
_ including at least two coafronting supports disposed exterior

- of said film opposing panels. said supports defining a film
-- passage proximate to said foam dispensing assembly and

aligned with said feedpath. said foam dispensing assembly
being disposed between said supports and said opposing film
panels. said opposing film panels defining a flexible mixing
chamber around said foam dxspcnsmg assembly and within
said supports. said opposing film panels defining walls of
said flexible mixing chamber when said opposing film
panels are interior of said apparatus and defining outer walls
of said foam cushions exterior of said apparatus.
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40. A method for forming protective foam cushions in
which the foam cushions include a mass of expandable foam
enclosed within 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 inter-
connected to two sources of reactive foam compounents
which. when mixed together. react to form an expand-
ing foam. the foam component dispensing assembly
. _having two distinct dispensing outlets;
advancing said web of film across the foam dispensing
assembly in a manner such that: two opposing film
panels are defined in face-to-face contact along the
”llm” ' - length of said web, and said foam dispensing assembly
o "'" m" "I’” m, is interposed in an interior space between said web
opposing film panels;
dispensing said two foam components in separate
amounts from said foam component dispeasing assem-
bly dispensing outlets into said web opposing film
panpel interior space;
. providing. on opposite sides of said web opposing film
|RFPLACEMENT SHEFT{  panels and in proximity to said foam dispensing
= assembly. means for supporting said web opposing film
panels and mixing said two foam component separate
T _between said web sing film
-panels. whereby mixing of said two foam components
occurs entirely within said web opposing film panel
interior space and dowanstream 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 fitm
pancl Support means mcludcs 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 inciudes a pair of rigid support mem-
bers.

B
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45. The method of claim 46, inciuding the further steps of:

- dispensing said two foam components from said foam

component dispensing assembly in $aid 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 com-
mon longjtudinal edge of said web and said method includes
the further step of sealing said web two opposing film panels
together along a second longitudinal ‘edge of said web
spaced apart from said web first edge by applying heat to
said web opposing film paneis proximate to said second

~ edge.
— 47. The method of claim 46 including the further step of

— o - periodically interrupting said application of heat to define a
A

unsealed portion of said second edge which acts as a vent to
+ . permit foam reaction gases to escape from said web oppos-
. ing film panel interior space. , '_

.48, An apparatus for successively forming foam cushions
especially useful in packaging of products. wherein each
foam cushion includes two opposing flexible panels con-
nected together along perimeters of said flexible panels to
form a bag, the opposing fiexible panels defining an interior
space therebetween which is filled with a cushioning foam.

~ the-apparatus comprising: :

_ - a supply of flexible film. the film sup ly including a
REPLACEMENT SHE‘ET . continuous web of film defining twip opposing film
T N9 panels disposed in face-to-face contact, the continuous
- 08JA web of film having a first edge extending lengthwise

along one side thereof;
-a foam dispensing assembly intetposed in a travel path of
~ said film web. the foam dispensing assembly inciuding
" two separate foam dispensing nozzles that are aligned
together so that two imaginary lines drawn along
respective longitudinal axes of said two nozzles inter-

sect; |
means for driving said film web along said travel path
through said apparatus; and.
~ a flexible mixing chamber in ' nich foam components
dispensed ' from said foam dispensing assembly are
mixed together to form an expandable foam. the flex-
ible mixing chamber being disposed. in said film web
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travel ‘path proximate to said foam dispensing
assembly. said flexible mixing chamber being formed
in part by said opposing film panels, said opposing ﬁhn
pancls defining walls of said fiexible foam mixing
chamber within said apparatus when said opposing film
panels are disposed within said apparaws and dcﬁni.ng
walls of said foam cushion bag when said opposing
film panels are exterior of said.apparatus.

_49. An apparatus for forming foam cushions. each foam
cushion including two opposing flexible panels connected
together along perimeters of said flexibie panels to form a
bag, the opposing flexible panels defining an interior space
therebetween which is filled with a cushioning foam. the
apparatus comprising: o

a supply of flexible film. the film supply inciuding 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

a foam dispensing assembly interposed in a travel path of

i o “side thereof;
T etk

- said film web;

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

a flexible mixing chamber in which foam components
dispensed from said foam dispensing assembly are
mixed together to form an expandable foam. the flex-
ible mixing chamber being disposed in said film web

r8 JAN 1999

;.i'.l"izE?L%("ﬁMm\ﬁ GHRFT|  travel path proximate to said foam dispensing

assembly. said flexible mixing chamber being formed
in part by said opposing film panels. said opposing film
papels defining walls of said flexible foam mixing
chamber within said apparatus when said opposing film

panels are disposed within said apparatus and defining
walls of said foam cushion bag when said opposing
film panels are exterior of said apparatus. said film web
driving means at least partially supporting said flexible
mixing chamber. said film web driving means including
a flexible driving roller and a flexible driven roller
disposed on opposite sides of said opposing film panels
and contacting each other along a nip. one of said
driving and driven rollers being a brush roller.

50. An apparatus for forming foam cushions in

successions. each foam cushion including two opposing

- flexible panels connected together along. perimeters of said

flexible panels to form a bag. the opposing flexible panels
defining an interior space therebetween which is filled with
a cushioning foam. the apparatus comprising:
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a suppty of flexible film in the form of a continuous web
of film defining two opposing film panels disposed in
facc-to-;acc contact. the continuous web of film having

~ a ‘first edge extending lengthwisé along ome side

~thereof;
'+ : afoam-dispensing assembly interposed in a travel path of
‘said film web;

means for driving said film web along said travel path

~ through said apparatus;

a flexible mixing chamber in which foam components
dlspcnscd from said foam dispensing assembly are
-mixed- ‘together to form an cxpandablc foam. the fiex-
ible mixing chamber being disposed in said film web
- travel path proximate to said foam dxspcnsmg
‘assembly, and, being formed in part by said opposing
film panels: and.
means for sealing together common side edgcs of said
. opposing film panels. including a pair of opposing edge
seal mémbers separated by an intervening sealing pas-
“sage through which said film panels are driven by said

”“l"cl "III!I“J“IIISI I”!II | film driving means. 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
cdge -seal members having means for cooling said

| opposmg film panels.

- _51. A foam cushion forming apparatus comprising:

- ‘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 continuous web of film having

a first edge extending lengthwise along one side
thereof;

a foam dxspensmg assembly interposed in a atravel path of
said-film web:

me:ms for driving said film web along said travel path
N through said apparatus;

. a flexible mixing chamber in wluch foam components
mspcnsed from said foam dxspensmg assembly are
mixed together to form an expandable foam. the flex-
-ible ‘mixing chamber being disposed in said film web
travel path prommatc to said foam dispensing
“assembly. and formed in part by said opposing film
panels. said opposing film panels defining walls of said

- flexible foam rmxmg chamber within said apparatus
-_whcn said opposing film panels are disposed within
said apparatus and dcﬁmng walls of said foam cushion

bag when said opposing film panels are exterior of said
'apparams and. :
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a tcnsxomng assembly for applying a predetermined
“-amount of tension to said film web i it passes through
“said apparatus. the tensioning assembly including a first

 biasing’member which selectively applies a first resis-

tance force to said film supply and a second biasing
member which sclectxvely applies a second resistance
force fo:a film guide member interposed in said film
trave path between said film supply and said film web
dnvmg" means.

52. A method for forming protective foam cushions in

- which ! th_c-:;fo_am cushions include a mass of expandable foam

- enclosed wntnn an outer plastic film. the method comprising
the steps of

pro\_ndmg __a supply of film in the form of a continuous web
of

ptovxdmg a foam component dispensing assembly inter-
co_nncc____t__ed to two sources of reactive foam components

”","l mIH "I" "m " ,", - which. when mixed together. react to form an expand-

36

ing foam..

advancmg said web of film across the foam dxspensmg_

asscmbiy in a manner such that: two opposing film

pancls are defined in face-to-face comtact along the

 length of said web. and said foam dispensing assembly

: is interposed in an interior space between said web

oppo ng film panels;

i REP{ ACEMENT %HEE’[ﬂrowdmg'a pair of rotating brushes on opposite sides of

. ” - said web’opposing film panels and in proximity to said

-foam---'dispensmg assembly to support said web oppos-
ing film panels. as they are advanced;

c-‘-_pcnsmg. said two foam components from said foam

.-component dispensing assembly into said web oppos-
' -xng ﬁlm pancl mtcnor space;

r8 JAN 1999

entx; y:f_-_wxdun said web opposing film panel interior
- space and downstream of said foam component dis-
pcnsmg assembly.
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