2 8 AUG 100b MACH NE AND METHOD FOR | NFLATI NG AND SEALI NG Al R- FI LLED PACKI NG
CUSHI ONS This invention pertains generally to packing materials and, nore
particularly, to a nmachine and nmethod for making air-filled packing
cushions. Air-filled pillows or cushions are currently usedzgﬁ @aﬁmgking
material and wvoid filler in shipping cartons and the I|ike. % hi ons
typically have two 5 layers of plastic filmmaterial which are seal ed
together to formchanbers that are filled with air. The cushions are usually
made in continuous strings, wth perforations between successive ones of the
cushions so they can be torn apart. Al though very light in weight,
air-filled cushions do take up a substantial 10 anpbunt of space, and to
reduce the volune of material which nust be shipped and stored, such
cushions are comonly nmade at or near the point of use. To avoid the need
for- - packers and shippers to have |arge, conplex cushion making nmachines in
their facilities, suppliers of air-filled packing cushions provide their
custoners with prefabricated filmmaterials in which 15 the najor seals and
perforations have already been forned. Those materials wusually wound into
rolls or folded into boxes for shipnment and storage. Packers and shippers
who use the prefabrlﬁﬁﬁﬁﬂﬂ&gén1naterlals are al so rovided with relatively
si npl e, inexpensive AND METROD PR INFLAJ] NDRBEARING al s to
conpl ete the cushions at or ne&R{FileLBEBiFACKING LUSHIANS es 20 of such

machi nes are found in U S Patent 6,209,286 and in copending Serial 2 8 AUG
2066 _2_ Nos. 0@ﬁ63®98%31aadeQQEMQmmgx;pabhn@hsﬂemﬂemeé oforsvpadicularle,

! necor por at ed hgt@l%dﬁwg L ef Elfp&g&/élaaﬁ(]ng aﬁ]?lﬂeecq %GC%HQ%?JJS I%'l['lS.Of the

I nvention to pr

Air-filled pillows or cushions are currently used as a packing material and
void filler in shipping cartons and the like. Such cushions typically have two

5 layers of plastic film material which are sealed together to form chambers
that are filled with air. The cushions are usually made in continuous strings,
with perforations between successive ones of the cushions so théy can be
torn apart.

Although very light in weight, air-filled cushions do take up a substantial

10 amount of space, and to reduce the volume of material which must be

shipped and stored, such cushions are commonly made at or near the point

of use. To avoid the need for packers and shippers to have large, complex

cushion making machines in their facilities, suppliers of air-filled packing

- cushions provide their customers with prefabricated film materials in which

15 the major seals and perforations have already been formed. Those materials
usually wound into rolls or folded into boxes for shipment and storage.

Packers and shippers who use the prefabricated film materials are also
provided with relatively simple, inexpensive machines for inflating and sealing
the materials to complete the cushions at or near the point of use. Examples

20 of such machines are found in U.S. Patent 6,209,286 and in copending Serial



machi ne and nethod for making air-filled packing cushions. 5 Another object
of the invention is to provide a machine and nethod of the above character
whi ch overcone the limtations and di sadvantages of the prior art. These and
ot her objects are achieved in accordance with the invention b%ﬁ‘@%%mmdlng a
machi ne and nethod for making air-filled packing cushions fro roll of
prefabricated filmmaterial having two | ayers which are sealed together to
forma longitudinally extending inflation channel near one edge of the
material, rows of chanbers extending across the material, flow passageways

i nterconnecting the chanbers in each of the rows, and inlet passageways

t endi bet t | th 15
extend: 19, betvagn, Wioddhel SAPEL, 708 RIS OL A0S, Shambe S, 12 L coph of
rollers. The fhérgerQm;@nces fed fromthe roll to an inflation tube which

extends into the inflation channel, air is introduced into the chanbers
through the inflation tube to |nflate the cushions, and a longitudinally

extend ng seal i & WPREReleF apaigacet 6 ASRAGCUENTIRRS Werdl iR ARG, 2

t he chanbers after t cus s are In
partly broken amathnafandrmeﬁumﬂcfdr mekingodir-fille o p adkdroy bu&i‘tlenb filmmterial for
use in making air-filled packing cushions in accordance with the invention.
25 Figure 2 is an isonetric view of one enbodi ment of a machine for inflating

and seal i ng_ai raddthéicgbpacki (e HUSMENS tbbragiae’ on. 2 8
AUG 2006 -3 Figure 3 |Js an expll od’(i“d |sorr3%rr|ﬂg ve??vae%glﬁ@ Al }'E%g%lﬂmr?gnm‘é

Figure 1. Fi gu#kove ¢haracter advieinouergorieddedinaitationsraiid disawvmtagmowm. ng
unit in the erg}%qiarf@nt of Figure 2.

These and other objects are achieved in accordance with the invention by
providing a machiné and method for making air-filled packing cushions from
10 a roll of prefabricated film material having two layers which are sealed
together to form a longitudinally extending inflation channel near one edge
of the material, rows of chambers extending across the material, flow
passageways interconnecting the chambers in each of the rows, and inlet
passageways extending between the inlet channel and one of the chambers

15 in each of the rows.

The roll rests on a pair of spaced apart, horizontally extending rollers. The
film material is fed from the roll fo an inflation tube which extends into the
inflation channel, air is introduced into the chambers through the inflation
tube to inflate the cushions, and a longitudinally extending seal is formed
20 across the passageways between the channel and the chambers after the

cushions are inflated.

Figure 1 is a plan view, partly broken away, of one embodiment of a
prefabricated film material for use in making air-filled packing cushions in

accordance with the invention.

25 Figure 2 is an isometric view of one embodiment of a machine for inflating

and sealing air-filled packing cushions in accordance with the invention.



Figure 5 is a fragnentary cross-sectional view of the sealing unit of Figure
4. 5 Figure 6 is an operational view of the enbodi nent of Figure 2
transforming a prefabricated filmmaterial into air-filled packi ng cushions.
Figure 7 is a plan view of another enbodi ment of a prefabricated film
material for use in making air-filled packing cushions in accordance with
the invention. The prefabricated filmmaterial shown in Fi guft 8UG2Bbnsists of
two layers 12, 10 13 of a suitable filmmaterial such as high density

pol yet hyl ene or | ow density polyethyl ene.” Jhe material can be in the form of
a flattened tubing which is joined together, or closed, along both of its

| ongi t udi nal edqgs 16, .17, or it .can be open_al ong one or both edges. In the
embodi ment i | | ustPYEed s 8" eXploged isqnaelysty 953’@( ?#@Pd@?ﬁ'ntrﬁf Fogurei f.-m mat eri al
is folded along its centerline 15 to form edge 16. That edge is closed, and
edge 17 is open. The two |ayers of filmare sealed together to form an

i nfl ati on channdfiga® 4rd a fragmenidry esidé atdvation@lvie®@20f tHeesedimgnehit énx tends

| ongitudinally n edge of .the material, and the chanbers are arranged
in pairs which a‘?qﬁg"%@%“f Pgﬁkgé"%?de- by-side across the material. Inlet

passageways 23 extend 20 between the inflation channel and one of the
chanbers in eacg:,gair . and passageways 24 interconnect the chanbers. Qutlet
passageways 25 dx8@ied ispzirag@eniang crasersectional viewnatthesealinganibphicunyd. 17 of
the material. Each row or pair of chanbers fornms a single cushion in the
finished product. These cushions and other cushions with two or nore

i nterconnecbed Eigureh@ithen opesationbbeiewl aiithd entbarfimentief Biguter tearsforamagig and

shock 2 8 AUG 2006 _.-4.absorption i.n.sone i cations than cushions with
just one chanmber? HBQfabrW#ﬁ’ﬁ)f'ﬁ%r‘i‘aﬁ?%adBWr%Eﬁ'E% B@%‘ﬂﬂs?%?h'%’i‘sf- can shift from
chanber to chanber as pressure is applied to different portions of the

cushion. Transverse rows of perforations 26 extend across the tubing between
t he Figure 7 is a plan view of another embodiment of a prefabricated film material

for use in making air-filled packing cushions in accordance with the invention.

The prefabricated film material shown in Figure 1 consists of two layers 12,
10 13 of a suitable film material such as high density polyethylene or low density

polyethylene. The material can be in the form of a flattened tubing which is

joined together, or closed, along both of its longitudinal edges 16, 17, or it

can be open along one or both edges. In the embodiment illustrated, a

single elongated sheet, or strip, of film material is folded along its centerline
15 to form edge 16. That edge is closed, and edge 17 is open.

The two layers of film are sealed together to form an inflation channel 19 and
inflatable chambers 21, 22. The channel extends longitudinally near one
edge of the material, and the chambers are arranged in pairs which are
positioned side-by-side across the material. Inlet passageways 23 extend
20 between the inflation channel and one of the chambers in each pair, and
passageways 24 interconnect the chambers. Outlet passageways 25 extend

between the inflation channel and the open edge 17 of the material.

Each row or pair of chambers forms a single cushion in the finished product.
These cushions and other cushions with two or more interconnected

25 chambers have been found to provide better cushioning and shock



5 chanbers of successive cushions to facilitate separation of the materi al
either before or after the chanbers are inflated to formthe cushions. The
prefabricated filmmterial is wound onto a cylindrical core 27 to forma
roll 28 for shipnent and storage. Figure 2 illustrates is a conpact,
self-contai ned machine for inflating and 10 sealing a prefabri q@ﬁm§hﬁylln
material in accordance with the invention. This nmachine has a relatlvely
smal | cabi net 31 which is adapted to rest_%q a table top or other supporting
surface. The cabinet has an L-shaped base 32 with an upstanding front wall
33, end walls 34 36 and a renovable cover 37 for the top and rear sides of

t he cabi net. I n lers 39, 41
are nount ed on Q@J%ng %ﬁg&‘%&p ﬁ{:)%{eolhcsze{[ ?ﬁe@gﬁfoﬁg r"}e;'éf; ﬂﬁ% 03%1 ﬁféém%?r d%f
prefabricated f |Wuth thesihtercainecldtechiarhbers esit saroshiftiont ehheiber tnchargbdre to

rotate as the nateri al The _ga tween the rollers is | ess
than the di anet &F® W?F?eap@tﬁdgios%& rl?g} p?’ﬁ'@"?@lf%‘%‘lﬁ“%t drop between the

rollers as it decreases in size. 20 |If desired, the axis of one or both of
the rollers can be inclined slightly, i.e. up to about 10 degrees, in order
to keep the rol il r@wﬁm r@/v%towerf@mms&’ﬁeextendeamss the haling hetwdrol ther 39 is

rotatively unt, ch ext end e e nd wal | s
34, 36 nearéT'?he ron?rﬁa% t@%%%@{g“%hqa tP%ﬂmh nssepél{%tlo&o tE%"H\ﬁ%'ﬁqé(%%‘?u vel y
short rollers 4bafordp afferr the shembernaednfidted t6 dbrai thectishiong)t ed shaft 43 to
the rear of roller 39. The two rollers are positioned toward opposite sides

of the machine for engagenent with the roll of film 28AUR006 -5 materi al

tovard the edgesaforehricBtdd filfh mBidhial R Wind'dntos ENHALEH et PPbliott 4 NEX!

toroller 41b and rectly beneat at1on chann e prefabricated
film A timng dolsR8 46 shipalesbandsidrege.on shaft 43, with

Figure 2 illustrates is a compact, self-contained machine for inflating and

10 sealing a prefabricated film material in accordance with the invention. This
machine has a relatively small cabinet 31 which is adapted to rest on a table
top or other supporting surface. The cabinet has an L-shaped base 32 with
an upstanding front wall 33, end walls 34, 36 and a removable cover 37 for
the top and rear sides of the cabinet.

15 A pair of spaced apart, horizontally extending roilers 39, 41 are mounted on
the upper side of the cabinet for receiving the roll of prefabricated film
material. The roll rests on the rollers and is free to rotate as the material is
drawn from it. The gap between the rollers is less than the diameter of the
core so that the rolf will not drop between the rollers as it decreases in size.

20 If desired, the axis of one or both of the rollers can be inclined slightly, i.e.,
up to about 10 degrees, in order to keep the roll against a stop toward one

side of the machine.

Roller 39 is rotatively mounted on a stationary shaft 42 which extends
between end walls 34, 36 near the front the cabinet. Roller 41 consists of
25 two relatively short rollers 41a, 41b which are mounted on a rotatively
mounted shaft 43 to the rear of roller 33. The two rollers are positioned
toward opposite sides of the machine for engagement with the roll of film



openi ngs 47 which are detected optically to nonitor rotation of the roll and
5 the renoval of material fromit. A stop 49 |ocated toward one side of the
cabi net serves as a guide for positioning the roll on the rollers. The rol
is placed on the rollers with the edge adjacent to the inflation channel
abutting against the stop so that the channel and the inlet,_pa Ea ways wil |
al ways be in the sane position 10 regardless of the width ofzgﬁi ﬂ@ﬁl. As

not ed above, one or both of the rollers 'qu be inclined down toward the side
of the cabinet where the stop is | ocated o help keep the roll against the
stop. Wth one or both of the rollers inclined .in this manner, they are

still substantial] and Xi,S_.0of S st|II
substantial l'y ? 'F’Qf %8%\ eQQ%%% @ f'abmpépl et %@ rFB\"Itegaﬂﬁ' %%43 any 15
desired width, mnd id repér even éhderd"r%@ﬂy t teshetisl einfibtidm ectietipien €19 ORP@sd te the
stop as long as it is not so wide that the weight of the overhang causes the
roll to tip or Mefabrsatas &lnpn AnEMing| disk 46 s @lso, &qisdedmnsghalt 4uwithf | ati on

tube 52 and a de?é %ﬁﬂaﬁ Wafs] unit 54
which is |ocate to%r ?égeﬁ?et%?f‘edzﬁﬁ[aﬁhy dﬂltgr?%%hggs?? “i@e)gﬁ" grﬁ’l Fi gure
3, this undt i gheeemoabl gf materiabfoomitt he outer side of end wall 36, and

projects through an opening 56 in that wall, wth an end cover 57 and a
front cover 58 enclosing portions of it. The drive mechani smincl udes input

rollers 61 - 64aajfsh Aot RiebtdPtdv@irg & S|d@9of’Mé' @amﬂagaaﬁfersh@s %d?QIdQ%F' on of
the filmmaterial and feed it throu(gh the 25 machine. The input and out put

rol lers are ar rRasfisningtheuroll erethe follerendhgiral is ﬁLﬂOBﬁICm thet @'Bw wishy thﬁ)pOSl te
ol lors 66, 67 SBaaeR Pl e nlstsh ofABY abBihd sBairtfing SR S BERS and
the edge of t hechmher iahl, theh iletagassagetvayo Wik raw g b@4mattda eatreuposition | er s
68, 69 en%age Irteggr('adtlgves;segf t%g%wdtri]w 0 r’}ﬁela rc(;iIIndAsE Rgtegha rg?/grgne or gofAU? tﬁe rcﬁlers
can be inclined down toward the side of the cabinet where the stop is located
to help keep the roll against the stop. With one or both of the rollers inclined
in this manner, they are still substantially horizontal, and the axis of the roll
is still substantially parallel to the axes of the rollers. The roll can be of any
15 desired width, and it can even overhang the side of the cabinet opposite the
stop as long as it is not so wide that the weight of the overhang causes the

roll to tip or be unstable on the rollers.

A drive mechanism 51, an inflation tube 52 and a sealing assembly 53 are
combined into a single modular unit 54 which is located toward the front of

20 the machine. As best seen in Figure 3, this unit is removably mounted on
the outer side of end wall 36, and projects through an opening 56 in that wall,
with an end cover 57 and a front cover 58 enclosing portions of it.

The drive mechanism includes input rollers 61 - 64 and output rollers 66 - 69
which engage the edge portion of the film material and feed it through the

25 machine. The input and output rollers are arranged in dual sets for engaging
the film material on opposite sides of the inflation channel. Thus, input rollers
61, 62 and output rollers 66, 67 engage the film material between the inflation
channel and the edge of the material, whereas input rollers 63, 64 and output
rollers 68, 69 engage it between the channel and the chambers.



The feed rollers are driven by a notor 71 which is nounted inside the
cabinet, with a drive gear on the notor shaft (not shown) driving gears 72
which are affixed to the shafts on which the rollers are nounted. The gearing
is such that the output rollers . rotate slightly faster than the input rollers
(e.g., 5an 8 : 7 ratio) in order to tension the fllntnaterla@ | nt ai n
better control of it as it passes through the sealing assenbly. Tnflation
tube 52 is positioned between the inner angl_outer feed rollers and extends
in an upward direction, curving inwardly as it does, for insertion into the
i nflation channel of the filmmaterial. Ar is supplled to the tube at a 10

Pessure, on TR RSk PGP\ ok SR, TR i

nount ed i nside t ine esire a regul at
connect ed bet wembunétempttnnqn daivel gele oai thetmcbbrtsbaﬁl(hot/\slumem)sdtmn@@jeaﬁ 72he air

ressure and, degree gf firmes the cu

T ated. 15 adBRnarg eI feshatts driuian s Rt Je mruTE, TRagedto
facilitates novgneih thmthbtwt;tutlranératr@téteaéngwgtastt&etheﬁcth@wur%ne% (d.§e tube
and al so helps to prevent air from escapin along the tube fromthe

i nflati on §hannan 8 :A fattooumgrdestcbtarelq@rtbeﬂttemeterlalreétddmeﬂalerb@tt@r ceeol t ube
for connection h | i 53 is positioned between
t he i nput and o{’fﬁéﬁt @H Or!i'gh%g Sﬁgﬁ"lﬁgg&mﬁéatl ng elenment 76 and a

roller 77 which presses the filmmterial against the heating el enment. The
heating el enent i s nmounted in a stat narf}é osition, and the raoller is

mount ed on a cal¥iatign tuke 5%H%pP%'F'P’é‘? S éd”“%'g%!"q@t‘tetrlf%eqlté%[teﬁténél ement
by a cam 79 me@xﬂeh%'gﬁéﬁ'u@ﬁ/a'r@ PEGIGRL bﬁﬂmgatﬂq/ardwfagqtré’d% fférqﬁtérttsn hgagti ng

el ement by springs |ne s i1d best seen I1n Figures 4 -
5, the heating tieeinfation chpnhelesf thesfilm mawal s«%leeﬁ suppllmbtanther tibet atval y
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the curved surfarestaf ifdiee heaticapmet! afeRbiréddategulatdd GiotCshdn) can be
connected between the pump and the air tube to allow users to adjust the air
pressure and, hence, the degree of firmness to which the cushions are
inflated.

15 An enlarged bulb 52a at the upper end of the air tube facilitates movement
of the film material over the end portion of the tube and also helps to prevent
air from escaping back along the tube from the inflation channel. A fitting

~ 52b is provided at the other end of the tube for connection to the air pump.

Sealing assembly 53 is positioned between the input and output roilers and
20 includes a heating element 76 and a roller 77 which presses the film material
against the heating element. The heating element is mounted in a stationary
position, and the roller is mounted on a carriage 78. The roller is pressed
against the heating element by a cam 79 when the machine is operating, and
withdrawn from the heating element by springs when the machine is idle.

25 As best seen in Figures 4 - 5, the heating element comprises a stainless
steel rod 80 of relatively small diameter which extends vertically, so that it is
paraliel to the direction of film travel and perpendicular to the axis of rolier 77.

Thus, the curved surfaces of the heating element and the roller come



28AUXR006 -7 together at a very small point, so that a given point on the
filmmterial is in contact wwth the heating el enent for only about one
mllisecond. Wth that brief contact, higher heating el enent tenperatures
can be used, which results 1in better seals than are possible with the prior
art. 5 Sealing assenbly 53 is sonewhat simlar to the sealing unit shown in
Serial No. 09/648,843, the disclosure of which is incorporat ﬁﬁﬁrﬁén by
reference. There, however, the heating el ?mant consists of a b

Ni chrome wires which are covered with Teffon tape that prevents the film
material from contacting the wires directly. Consequently, the filmmateri al

is not heated 10 to as high a t erature as |t is.in the present, invention
where the it na_g@ﬁ?hed'i %t@cgewcﬁw%@ow- R t'f“hte‘fa..gt‘:’teﬂeﬂo"?ltéﬁi B‘Wgﬁm @ﬁﬁﬂa.' 'SANso, in
the unit shown anta%?Mtﬁ'thé'g]eaﬂﬁé &t Ior gbg AUt Dnel il Fg.‘rj Vl\)@h ghét' xed

4
position, and the heating elenent is wthdrawn fromthe rol _
pneumat i ¢ act uabgef contasthigher haating elenesntiterspenatures can befusedewhishmesuttavel ed

by the filmmter| ' 5 ssing thro f rollers and sealing
assenbly, and a%f ‘Dgﬁ‘ajeg%’is m}ﬁ%c%e &?ts@hedg‘ﬂprt%%%f'ﬁgg&ront wal | of the cabi net
in alignment wwth the left side of the cover term nates just to the rear of
the filmpath. CGuide shoes 82, 83 are_ nounted on the confronting edges of

thg COVﬁI’l and f Pealieg asserBbly k3 igsomawhas siiizsie Ae saaling urihehawn fm Rakid; i al
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of cushions being nade. Operation and use of the machine, and therein the
met hod of the i twé@athighna temperature as it is in the present invention where the it makes

direct contact with the actual heating element. Also, in the unit shown in
Serial No. 09/648,843, the roller is mounted in a fixed position, and the
heating element is withdrawn from the roller by a pneumatic actuator.

Cover 58 terminates just in front of the path traveled by the film material in
15 passing through the feed rollers and sealing assembly, and a flange 81 which
extends from the front wall of the cabinet in alignment with the left side of the
cover terminates just to the rear of the film path. Guide shoes 82, 83 are
mounted on the confronting edges of the cover and flange to define an
access opening 84 for the film material and to help guide the material into the
20 feed rollers. Another guide 86 is positioned toward the front of the cabinet
above the air tube and feed rollers to guide the film material toward them.

A contro! panel 87 is located on an inclined portion of end cover 57 to the
right of the drive module. This panel includes controls for turning the
machine on and off and for controlling various operational functions such as

25 number and firmness of cushions being made.

Operation and use of the machine, and therein the method of the invention,
can best be described with reference to Figure 6. The roll of prefabricated
film material 28 is placed on rollers 39, 41, with the inflation channel side of



can best be described with reference to Figure 6. The roll of prefabricated
filmmterial 28 is placed on rollers 39, 41, wth the inflation channel side
of 28AUR006 8 the roll 19 abutting against stop 49, so that the inflation
channel itself is aligned with nip roller 44 and inflation tube 52. The free
end of the filmmaterial is pulled down over guide 86 and onto the inflation
tube, with the tube extending into inflation channel 19. The op@&rfGan
continues to pull down on the material untgl it engages the upper fee

rollers and is thereafter fed by the rollers. The air tube serves as a guide
for keeping the filmmaterial properly aligned-with the rollers, and the

curvature L of LR tdieg el 8oL GiobNfo, B Bididine Ay &m%pgﬁﬁénggs%fﬁ 'o°

filmmterial travels alon e"alr tu I'nj ec rou 3 10
tube flows thr oalgjnqdas@agwmyler 23 angdngatbni tabe 521anbers 21, 22 in the
portion of the filmbetween the roll and the tube, thereby inflating the
cushions. The air is confined primarily to this portion of the film by

constriction of Th@@rebréddibi 8 fhanaRriapE pduea&ﬁﬁﬁﬁo@érogm@e ‘88, o%rhto%ﬂé' 'S
pi nched cl osed b% p roller 44. Depending upon t dianeter of the roll, the

15 film materialn a&owqbﬁdwsmmmwéndm lnt@mﬂatlogghemqa@ dﬂtﬁwahrom t he
PO T e’ 8 nechirhabudbuf BARRSI, b ALRRAR O3 RAoBY D BobleBiolifd [0

i nfl ati on chann cl osed I's manner "8d nore
ef ficiently andamdbrie tlumefaﬁemfe;d bhathei ollsipst &he aihanles tsbevedi as &i Ghideemri nto

substantial portions he filmmater]jal, am of the filling and sealing
20 units. Foll 0{5\? ﬂ'fq Qm B}@ter{a,ggrqqqriy] Péa thedolers. aRd Hig AUiyalre ng
assenbly 53 V\h@ﬂﬂertebéwelpytopgmé% H&%‘er@‘irﬁb'tﬁé rblr9, direct contact with
heating elenent 76. The two layers of filmmaterial are thus fused together

along a relatively narrow seal line 89 which extends |ongitudinally of the
filmmaterial apd e fim material travels along the air tube, the air injected through the
10 tube flows through passageways 23, 24 and into chambers 21, 22 in the
portion of the film between the roll and the tube, thereby inflating the
cushions. The air is confined primarily to this portion of the film by
constriction of the inflation channel as it passes around the roll and is
pinched closed by nip roller 44. Depending upen the diameter of the roll, the
15 film material is withdrawn from the roll about 90 to 180 degrees from the
point where the inflation channel is pinched closed by the roller. With the
inflation channel closed down in this manner, the cushions are inflated more
efficiently and more uniformly than in systems where the air diffuses into
substantial portions of the film material upstream of the filling and sealing

20 units.

Following inflation, the film material travels through sealing assembly 53
where roller 77 presses the material into direct contact with heating element
76. The two layers of film material are thus fused together along a relatively
narrow seal line 89 which extends longitudinally of the film material and

25  across inlet passageways 23 to seal the chambers.

After a cushion is inflated and sealed, the film material travels past a knife
(not shown) which slits open the edge of the material next to the inflation

channel so the air tube can exit from the channel.



25 across inlet passageways 23 to seal the chanbers. After a cushion is

~inflated and sealed, the filmmaterial travels past a knife (not shown)

which slits open the edge of the material next to the inflation channel so

| the air tube can exit fromthe channel. 2 8 AUf 2006 -9 In the filmmteri al
“illustrated in Figure 7, each cushion 90 has one full-size 2%@6@0@1 and
: two hal f-size chanbers 92. The full-size chanber has four s ]

93 whi ch

. are positioned side-by-side across the filmmaterial, with passageways 94

| between them Each hal f-size chanber has thPee sections 5 96, with

. passageways 97 between them Inlet passageways 98, 99 extend laterally

:g between a | ongitudinally extendi ng
section in each Bf¥theddmomaiasial dlusaigdduigitre 7o each gonhips Abhaseoe ddl-dizeween
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" them The film rraecmonal930Whléhga:eq:o%nt10$1eﬁrsidmb§s-edie| adross tshfilm gnaterisixasthl y t he

inflation channel 101 and the first

sane way as the nmteri al . It is fed, through the machi ne by feed
rollers y61 - 69PARFAIRWENF | ﬁ’tl?%\%ef’%ﬂéerﬁzkéﬁlﬂé‘ﬁ&% ?hﬁfg ?rmqsathmﬁqse;q#@ﬁgm 101

to deliver sgair g@rwnmbb%ég&véﬁ@pgme@mheﬁnd sealing assenbly 53 formng a
| ongi tudinal |y 15 ‘extendi ng seal across Inlet passageways 98, 99 to seal the

inflated cushions. Wth the feed rollers and the inflation tube engagl ng
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width of the material. 20 It is apparent fromthe foregoing that a new and
i mproved machi nePasRATEHEYR W Bxtendbelwpay thp dnfiation; ?lb?fﬁiei and| thedadiaeatng

~ cushi ons have be@%ge% ﬁ:ffofﬁ'edﬁﬁin MHehiBl, O iiatidd M oB" SREProva8d YeWEES the

; enbodi nents have

10 cushions for use in separating them.

The film material of Figure 7 is processed into cushions in exactly the same
way as the material of Figure 1. Itis fed through the machine by feed rollers
61 - 69, with inflation tube 52 extending into inflation channel 101 to deliver
air for inflating the cushions, and sealing assembly 53 forming a longitudinally
15 extending seal across inlet passageways 98, 99 to seal the inflated cushions.

With the feed rollers and the inflation tube engaging only one edge portion
of the film material, the machine can process materials of any desired width
to make cushions having any desired number of chambers, including

cushions having a single chamber that extends the full width of the material.

20 It is apparent from the foregoing that a new and improved machine and
method for inflating and sealing air-filled packing cushions have been
provided. While only certain presently preferred embodiments have been
described in detail, as will be apparent to those familiar with the art, certain
changes and modifications can be made without departing from the scope of

25 the invention as defined by the following claims.



described in detail, as will be apparent to those famliar with the art,
certain changes and nodifications can be nmade w t hout departing fromthe
scope of 25 the invention as defingg.by the following clains. -1D Cains: 2
8 AUG 7006 1. In a machine for inflating and sealing air-filled packing
cushions: a roll of prefabricated filmmaterial having two |ayers which are
seal ed togeﬂﬂ&&it o forma longitudinally extending inflation AP Ee near
one edge of the material, tows of chanbers extending across the nmaterial,

fl ow passageways interconnecting the chanbers in each of the rows, and inlet
passageway éxt enth mgmdﬂhwﬁminﬂldtﬁgianﬂlswliingraireﬁihadrrmbldagdushixmmf t he chanbers

I n each of ithe 0Ws; ac art,. hori ntaII ext en in rollers
on which the F(’S‘I’li }E[ﬁrefas}'l ‘{rﬁ}%%ﬂagq fgg‘fﬂgg 2 l?liﬁf’%eﬁg connect ed
to a sourcq Ofyfhi{} lflfy‘h% gﬁiﬂ‘ﬂ&ﬂﬁdh%ﬂe@hé 8RAg Lt RO dtdrfal, an upwar d
direction flor 1nj e(?tn ng al nt o Inflation caﬁaorlllneﬁgand chambérs to
inflate the ctosts Qfmhamhersemﬂendlggam%s ﬂlematematnﬂvgvpastsa;gﬂ;gnawdl nal Iy extendi ng

seal acrossf the inlet,. S af the cu ns are inflated; and neans
Podl cactrnd § e ietind G RARRISY Th Glch BF thefom S MNP LPIEE B on 11 o e

rol | past theekt@ﬁd:ﬁéb&ﬂre&ﬂlﬁl% Iﬂmldn%a&@@bﬂmetﬁme ciambbREnEReHbMBe Of Caim 1
wherein thel sealing unit includes a cylindrical heating elenment and a wheel
whi ch are urgewws;oget her, WI th the axis of t he heati ng el enent bei ng

per pendi culjar to. the ax t he heat i.n I e bei ng exposed
Por "ai rect [oRPR P SeEH! fieh homspD afime Ofiorn o wiish e FTOLS1aR m 2 wher o n

t he heati ng ekl reg@NPri ses a stainl ess steel rod. 4. A machine for naki ng

air-filled jpacking cushions froma roll of prefabricated
‘) : an air injector which is connected to a source of air, positioned below the rollers,

and extends in an upward direction for injecting air into the inflation channel and
chambers to inflate the cushions;

a sealing unit for forming a longitudinally extending seal across the inlet
passageways after the cushions are inflated; and

means for feeding the film material in a generally downward direction from the

roll past the inflation tube and the sealing unit.

2. The machine of Claim 1 wherein the sealing unit includes a cylindrical heating
element and a wheel which are urged together, with the axis of the heating
element being perpendicular to the axis of the wheel and the heating element

being exposed for direct contact with the film material.

),

3. The machine of Claim 2 wherein the heating element comprises a stainless

steel rod.

4. A machine for making air-filled packing cushions from a roll of pféfabricated
film material (ha{ring two layers which are sealed together to form a longitudinally
extending inflation channel near one edge of the material, a plurality of chambers
to one side of the channel, and inlet passageways extending laterally between the

inflation channel and the chambers, comprising:

a pair of spaced apart, horizontally extending rollers on which the roll of film

material rests;
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6. The machine of Claim 5 wherein the heating element comprises a stainless

steel rod.

7. The machine of Claim 4 wherein the inflation channel is pinched closed by
one of the rollers, and the injector is positioned for injecting air into the inflation
channel in a portion of the material which has been withdrawn from the roll, with
the air in the inflation channel flowing around the roll only to the point where the

channel is pinched closed by the roller.

8. The machine of Claim 7 wherein the film material is withdrawn from the roll
about 90 to 180 degrees from the point where the inflation channel is pinched
closed by the roller.

9. The machine of Claim 4 wherein the air injector comprises an inflation tube
which extends into the inflation channel, and the means for feeding the film
material from.the roll includes dual feed rollers positioned on opposite sides of the
inflation tube for engagement with the film material on opposite sides of the

inflation channel.

10. In a method of making air-filled packing cushions from a roll of prefabricated

film material having two layers which are sealed together to form a longitudinally



cl osed by t
conprises a
t he neans f:
rollers pos
with the fi

met hod of m

filmmteri
| ongi t udi naj |
the materi a
passageways
chanmbers, th
apart, hori
roll in ad
direction &
t he chanber
| ongi t udi na

he roller. 9. The machine of Caim4 wherein the air injector

n inflation tube which exten s into the inflation channel, and
or feeding the film materiaM % romthe roll includes dual feed
itioned on opposite sides of the inflation tube for ei%qgﬁqﬁﬁt

m materi.a ?t}qnefglag%{le te si d the%agf Lpil :filo'@f&ﬁﬁ@? B i cat ed

p KR eI RP%’I‘EG
al o *&ﬁ{ 5729 of R @R %.n&ﬁﬁﬂgﬂl;pa%a%eﬁﬁﬁl e%@bnae@qaﬂeﬁmytbw&ﬁ he

8 AUG 20M extending I nflation channel near one edge of

I uﬂ&npmumammﬂynéﬂwahmnbe$3heewpmefS|de of the channel, and inlet
extendjn rall tvveent i.nfl at,i on channel ndthe
?F’&g& ngl ° té aﬁ)é] TR © a‘feidlaﬂf"%&f é’tzpﬁtlaﬂiﬁﬁmﬁn #r of spaced

rollers; feeding the filmmaterial fromthe

injector which extends in an upward

qml@flsl y extendi ng
wnward direction to an air

o]
Eofe@bngrﬂmﬁimrestemltﬂrpm He rolifin adbwnwarsldirentédn to antmnmwtqng air into

ate the .cus

FIRBILIEHES

s thro

| 1Yhigh

formng a
t he

e 2 B Siiston i

Terdftn

cushi ons arie dnafnedt ed. 11 The nethod of C aim 10 wherein the inflation
channel is plnched closed by one of the rollers, and air is injected into
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180 degrees fromthe point where the inflation channel

11. The method of Claim 10 wherein the inflation channel is pinched closed by
one of the rollers, and air is injected into the inflation channel in a portion of thé
material which has been withdrawn from the roll, with the air in the inflation
channel flowing around the roll only to the point where the channel is pinched
closed by the roller.

12. The method of Claim 11 wherein the film material is withdrawn from the roll
about 90 to 180 degrees from the point where the inflation channel is pinched
closed by the roller.

13. A table-top machine for making air-filled packing cushions from a roll of
prefabricated film material having a longitudinally extending inflation channel
and 2 plurality of chambers which communicate with the inflation channel
through laterally extending inlet passageways:

a cabinet which is adapted to rest on a relatively small horizontal supporting
surface;

a pair of spaced apart, horizontally extending rollers on the upper side of the
cabinet for receiving the roll of film material in such manner that the roll rests on
the rollers; |

a feed mechanism positioned toward the front of the cabinet for w1thdraw1ng the

- film material from the roll in a downward direction;
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13. A table-top machine for making air-filled packing
oma roll of prefabricated filmmaterial having a |ongitudinally
nflation channel and a plurgkity of chambers which conmmunicate
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cylindrical heating element and a wheel which are urged together, with the axis of

the heating element being perpendicular to the axis of the wheel and the heating

element being exposed for direct contact with the film material.

15. The table-top machine of Claim 14 wherein the heating element comprises a

stainless steel rod.




