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1 . - Title: CUSHI ONI NG CONVERSI ON MACHI NE

TECHNI CAL FI ELD- , : This invention relates generally to - a
cushi-oni ng conversi on system and, nore partic a
transfer deWOMBEHY method for transferring a pad from P&%é%m}lga'
cushi oni ng conversion machi ne along a path for ease of retrieval by an :
operator. . 5 1 BACKGROUND OF THE | NVENTI ON
In the process of shipping an itemfromone |ocation to another, a
protective packaging material is .typically placed in the shipping case, or
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box, to - Title:  f | | GUSHONING | CRNVERSIPH MAGHINE S hj on the item during the
shi ppi ng process. Sone _ ~conventional protective packaging
materials are plastic foam peanuts and plastic 10 bubbl e pack. Wil e

thése conventional plastic materials JechieAL FEL f or m
This invention relates generally to a cushioning conversion system and,

more particularly, to a transfer device and method for transferring a pad from
a cushioning conversion machine along a path for ease of retrieval by an

operator.

5 _ : BACKGROUND OF THE INVENTION

In the précess of shipping ‘an item from one locatioﬁ to another, a
protective packaging material is typically placed in the shipping case, or box, to
fill any voids and/or to cushion the item during the shipping process. Some
conventional protective packaging materials are plastic foam peanuts and plastic
10 bubble pack. While these conventional plastic materials seem to perform
| adequately as cushioning pfoducts, they are not without disadvantages.
Perhaps the most serious drawback of plastic bubble wrap and/or plastic foam
peanuts is their. effect on our environment. Quite simply, these plastic
| packaging materials are not biodegradable and thus they cannot avoid further
15 multiplying our pilanet’s already critical waste disposal problemé. Thé non-
‘biodegradability of these packaging materials has become increasingly important
in light of many industries adopting more progressive policies in terms of

environmental responsibility.
_ The foregoing and other diédvantages of conventional plastic packaging
20 materials have made paper protective packaging material a very popular
alternative. Paper is biodegradable, recyclabie and renewable, making it an
eﬁvironmentally responsible choice for conscientious industries. Furthermore,
paper protective dunnage. material is particularly advantageous for use with
particle-sensitive merchandise, as its clean, dust-free surface is resistant to

25 - electrostatic buildup. | '
While paper in sheet form could possibly be used as a protective |

' packaging material, it is usually preferable to convert the sheets of paper into

a pad-like or other rélatively low density dunnage product. This conversion may



~adequately as cushioning products, they are not w thout di sadvantages.
Perhaps the nost serious drawback of plastic bubble wap and/or plastic

f oam peanuts is their effect on our environnent. Quite sinply,
these pl as{y packagi ng materials are not .bio le and

t hus t hey g‘}a(ﬁgn-’gtlwgvoi d further 15 . multiplying our %ﬁgﬁ’% 2 Feady
critical waste disposal problens. The non- . biodegradability of
t hese packagi ng materials has becone i ncr ehsi ngly inportant in

l'ight of many industries adopting nore progressive policies in terns of
envi ronment al ; r espons ' The foregoing and ot her

LRility. o 3 !
di sadvant agesPHfC ‘Hﬁekﬁﬁc{ﬂép quishianing sepversipRdnathine, such as these distiesddav e
made paper print e6iinyehi{pasdsighdil UTBL Pakéit Ro¥Clayod82dq2r,
al ternati ve. aPer i S Ei odegr adabl e, ar_ecyc_logbl e aﬁ .r1er?g\%ag11e2,3'ﬁg% nJhiet an,
envi r onment altlla.;‘? ?'Bs‘ﬂf&ﬁ'?ﬁﬁ# eCushigning feanversier roachines domvert shest:-like stock
Furt her nore, teri s%?)%‘ Jor g d material is rtpcularly _
advant ageous Tgr?rﬁé:esuv?nht% F;%B&?ﬁwgéﬁﬁ @P@sggﬁgﬁfi‘{ygnﬁﬁ? Fﬂ%ﬁ%ﬁtb@,"”gs -
its 8l ean, dlengitudipally exterding pillowi-Ekeportions2hat are conricted t6ydtRkt Slong

25 & pr ot ect {%/gitched central pSitondraRR Brodiés TEF stock meterial arefgrabheaansissse o
convert the sfdetconthreapaperiftipdsed webs or layerd dflodidrad8bleCtls/cldbil GhiVe! Y
| ow density qgﬂ:?a S tﬁlrrqugg;[md mlafst ggpne\iecgrs'lhoenlilgrea ¥olled onto a holiow cylindrica!
tube. A thirty-inch wide roll of this paper,' which is approximately 450 feet
10 long, will weigh about 35 pounds and will provide cushioning equal to.
approximately four fifteen cubic foot bags of plastic foam peanuts while at the
same time requiring less than one-thirtieth the storage space.
Specifically, these machines convert the stock material into a continuous
strip having lateral pillow-like portions separated by a thin central band. This
15 strip is conhected or coined along the central band to form a coined strip which
is severed or cut into sections of a desired length. The cut sections each
include lateral pillow-like portipns separated by a thin central band and provide
an excellent relatively jow density pad-like product which may be used in place |
| of conventi_ohal plastic protective packaging material.
20 As shown in U.S. Patent Application Nos. 08/109,1 24' and 08/155,931,
a cushioning conversion machine may be situated below the work platform df
a dispensing table. In such an arrangement, the cushioning product, or pad,
travels from the generally horizontal machine through an 'outbut chute where
the pad is directed upwardly to emerge through an opening in the work
25 platform. In this manner, the pad is deposited on the work platform during -
operation of the machine. Consequently, an operator can conveniently grab the
pad and place it in a shipping box to fill any voids and/or to cushion an item in
the shipping box.
While such a device works well for a number of pads or where
30 sufficiently long pads are being produced, if only a small number of short pads
are desired, these short pads may not fully emerge from the outpuf chute and
thus cannot be convenientily. retriéve_d by the operator. ' -
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2 be acconpllshed by a cushi oni ng conversi on machi ne, such
as those di scl osed in commonly assigned U S. Patent Nos.

4,968, 291 and 5, 123, 889. The therein discl oseqwﬂﬁﬂ
conversi on M@AT3ES convert sheet-1ike stock materral, such as

paper in multi-ply form into a pad-Iike dupnage product having 5

| ongi t udi naI ly extending pillowlike porti oRs that are connected t oget her

al ong a stitched central portion of the product. The stock
material preferably consists of two or_ three superinposed webs
or layers of biodegitawanlcbe rdgégrelplaﬁpdarawe a cushlonmg conveysiap|device where
thirty-pound K I I | 4.n

tube. " A thi rty PRas teRfoflet oy bidduced urith &1 BoinglreBibya in ¥ colUamignt
feet 10 maroveg, will weigh about 35 pounds and will provide

cushi oni ng equal to fteen cubic foot bags
of plastic foam peanuts while at ?ﬁ@%ﬁ'\fﬁ%)f "t“%”;ngr'rde time requiring | ess
than ape-thirtieth The pr%ﬁémgmveﬁm provides a powered output $pR@ $ysteil Which
t hese machi nes convert Fe st ock materl al into a conti nuog

strip having | Sr¥ese Ppﬂdl rom 3 Machins exiLPRrtion 39 2,438y assessibig;location pad thamd.
This 15 s&hﬁ the | RoGEMBRESPheadtdl réesin $h@Bad I the  @sbr 'aabeS1B uaeaticm m
a coined strip whi i's severed-or cut into sections of

desired | engt humﬂh'é l%mm@eeﬁbma opggsttor. Preferably, the prgspneeof absangie ofapad

pillowlike po%ﬁ ltl?@%lsﬁlegi?é gﬂ%%aﬁom& '%Fﬁ%eﬁé a}éﬂﬁq \Aﬁ-l?:@ﬁPBP\é' from the_

an excellent relative sity pad- e used

pl acel0 user aoéeaschieématlmalarplﬂwt pad ¥ mrmﬁd wpd ﬁeaﬂsagrteg tathe |uabr
20 AsblsQo in U S Patent Application Nos. 08/109, 124 and
08/ 155, 931, accessible joca !Pu"sm oni ng conversion nmachi ne nmay be situated

bel ow t he work pl at froatecdfance with one aspect of the invention a method of transferring

a cushioning product from a cushioning conversion machine includes the steps
of engaging a portion of the cushioning product and transferring the cushioning
15 product along a path, sensing the cushioning product reaching an exit location
and ceasing the movement of the cushioning product, and providing a signal to
the cushioning conversion machine to produce a further cushioning product
- after the cushioning product at the exit location has been removed.
tn accordance with aho'_cher aspect of the invention, a system for
20 transferring a pad from a cushioning conversion machine inciudes an upper
series of drive elements arranged in a generally arcuate path, a lower series of
drive elements arranged in a genérally arcuate path; and a motor for powering
the rotation of the upper-and lower series of drive elémants. the upper and the
lower series of drive elements being spaced to accommodate a pad
25 thgrebetween and transfer it along a path defined by the upper and lower series
of drive elements. o a
In accordance with another aspect of the present invention, a cushioning
conversion machine, located below a work table, includes a stock supply
'assembly, a conversion assembly for converting the stock material into a
30 ~ cushioning product and providing it through a machine exit, and a cushioning
product transferring system including an upper series of rollers arranged in a

path, a lower series of rollers arranged ina path and a motor for powering the



a dispensing table. In such an arrangenent, the cushioning product, or pad,
travel s fromthe generally horizontal machine through an output chute where
the pad is directed upwardly to emerge through an opening in the wor k 25

platform In_this manner, the pad is deposited on the mork #ﬁlqurlng
operation of WOER Hﬁ@hlne Consequently, an operator can convenlen y grab
t he pad and place it in a shipping box to fill ~any voi ds and/ or
to cushion an itemin t he shlppﬁng box. - Wile

such ‘a device works well for a number of pads or where 30
sufficiently |long pads are bei nah roduced if only a small number of short
' 8

pads | 98&!%\ ofthe wilers, 1be AippEHARd is'amgovmﬁeﬁ@s of rpligrscdafinirg Brmath
the output chutfeRitdtween leading V\gngﬁ%%me Qﬁt £ B\SHEEGE Iy tHe WorR {§61ePY

t he operator.
PCT/ US97/ 03218 In accordance with a further aspect of the present invention, 8 method
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5 includes the steps of engaging a portion of the cushioning product between
opposed drive elements and transferring the cushioning product along an at
least partié"y curved path based on movement of the .drive elemeﬁts, sensing
the cushioning prthjct reaching an exit location and, after a delay adeqUate for
_ the cushioning product to continue its progress past the exit location to partially
10 emerge from the path adequate to be grasped for rerhovai by an operator,
ceasing the movement of the drive elements, and providing a signal to the -
cushioning conversion machine to produce a further .cushioning product after
the cushioning product at the exit location has been removed.
In accordance with a still further aspect of the invention, a cushioning
15 conversion system includes a cushioning conversion machine for converting
stock material into a pad at the machine exit, a.drive element adapted to
convey a cushioning product along a path from the machine exit to a user
accessible location, a pad sensor for sensing the presence of a pad at the user
accessiblé location, a controller for controlling the cushioning conversion
20 machine to produce a pad when the sensor senses the absence of a pad at the
user accessible location and for controlling the movement of the drive element
to convey a formed pad from the machine exit to the user accessible location
and then to cease movement of the drive element. |
The foregoing and other features of the invention are hereinafter fully
25 ' described and particularly pointed out in the cl_aims, the following description
and the annexed drawings setting forth in detail a certain illustrative
embodiment of the invention, this being indicative, however, of but one of the

various ways in which the principles of the invention may be employed.



manner . SUMMARY OF THE | NVENTION 5
The present invention provides a powered output drive system which

drives a pad froma machine exit portion to a user accessible |ocation and
t hen ShpPs the m)verrent of the pad to retain thecraskeisszise
user accessi bI e -focatlon _ until it is renoved by an operator.
Preferably, the presence or absence of a pa - at the user
accessible_location is sensed and upon renoval of a pad fromthe 10

user accessible location, another pad is formed and transported to the user
accessi bl e | ocation. . FR,EF DESCRIL’HOQWE&NW h one aspect of
the invention a nmethod of transfer cushi oni ng product
from a cushi oni ng cokigersilois mandbwlevatmiahdmv bha &!séqlmmg conversion n¥dchine

Cushioning 15 - 2ty el i Rl SRR To" beRteriid et fepmanereshinases

reachi ng an exi twork hitfermn in accordance vﬁﬂdoﬁ@éﬁiﬂ&ﬂnrﬁ&ﬁ SPMRBrseRf invBAtion:
cushi oni ng product, and praqviding a signal the cushi oning
conver € on machi ne td9HFDAiea fep ehm@pne'uewmth@cwmmg conversion machine
after the cushi gnd BRIl syt 6r g?h;ellocatlon has been renoved.

I n accordance wth another asp ect of fhe invention, a systemfor 20
transferring a pad fFlQHTQa3d§|:§n|Qm$l‘Bgd($dﬂwww ofitheacuiiput drivelsydtaman upper
series of drive ele r, I ath a | ower -
series of ”ﬁﬂgﬁe Se’ég Httlgdg?#'g%ée |f)r$h§ %g%%tr a8 SYFeM4t e pat h,
and a notor for powefﬁgu;p 5 is an lltustraﬁdre of othet ootptmfdﬁi\he sypfE dé‘;dchﬁg\/ethe

serieg.of drive_ el : | ower series of
drive ' enents %'é?ﬁb"%%ﬁ%"éap?%igﬁ% 85?'2‘"3 pad 25 t her ebet ween and
transfer it al ong a Figulest®A and GBYreiiBtatBAS of B PBall ®eRig t7aMdfefred through the

of drive el enent I n accordance with anot her aspect of -
the present i nv‘é‘ﬁPPBﬁ'""S SY§¥Poni ng conversion machi ne, located

bel ow a work table, Rigglelders 8 ®pOGiews YPPANY alternate embodiment of a cushioning
conversion machine including a linear output drive system;
15 Figure 8 is a side view of the cushioning conversion system of Figure 7;
and .
Figure 9 is a cross-sectional view of the linear output drive system

viewed generally along the line 9-8 in Figure 7.

DeTAiLED DESCRIPTION OF THE INVENTION
20 Refernng now to the drawings in detail and initially to Figures 1 and 2,
| there is shown a cushioning conversion machine 10 for producing iow density
cushioning product with a curved output drive system 12 for transferring pads
upwardly from the exit 14 of the machine to a work platform 16 ofa dispensing
~ table 18.
25 The machine 10 includes a frame 20 to which are mdunfed a supply
| assembly 22 at the upstream end 24 of the _frame for supplying stock 'material
to be converted into a cushioning product, a conversion assembly 26 for
~ converting the stock material into a continuous stripi of cushioning product and
a severing or cutting assembly 28 located generally between the conversion
30 assembly and output drive system 12 at the downstream end 30 of the

machine 10 for severing the strip into cushioning pads of the desired length.



assenbly, a conversion assenbly for converting the stock material into a 30

cushi oning product and providing it through a machine exit, and a

cushi oni ng product transferring systemincluding an upper
series of rollers arranged in a _ path, a | ower ' of rollers
arranged i??p% 72%?'{'7 and a notor for powering the PE%HS%S"’% :

97/ 31773 PCT/ US97/ 03218

4 ; rotation of the rollers, & he upper and the | ower series of
rollers defining a path t her ebet ween | eadi ng fromthe nmachi ne
exit to a pas e in the work table.. In accordance with

a further asp ermsnapsireamy i and \Aawnstream” incthis gontext are charactdristic of
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may consist of three super mposeglvlvgbs of biodegradable, recyclable
and reusable thirty-pound Kraft paper or the like rolled onto a hollow cylindrical
tube. The conversion assembly 26 includes a forming assembly 36, such as a
cooperating three dimensional wire former 38 and converging chute 40 as is
shown in Figure 1, and a fead assembly 42 including a paif of gears 44 for
pulling the stock material through the forming assembly and feeding it through
an outlet to the cutting assembly 28 and the curved output drive system 12.
The severing or cutting assembly 28 may include one or more blades or other
means acting to sever the continuous strip of padding at the appropriate times.
The machine frame 20 is supported on a cart 46 including a plurality of
vertical support members or legs 48, each ehding in a caster 50 to permit the
machine 10 to be moved with relative ease. Preferably, the support members
48 inciude a fixed upper portion 52 and a telescoping lower portion 54 which
moves in and out of the interior of the fixed portion to permit vertical
adjustment of the machine.1 0 and output drive system 12 under the dispensing
table 18 and accurate alignment between the exit 56 of the output drive system

-and the passage 58 through the work platform 16 of the dispensing table 18.

Preferably the legs 60 of the dispensing table 18 are also adjustable to facilitate
alignment with and more preferably a connection between the curved output
drive system 12 and the dispensing table.

The but_put drive system 12, as discussed more fully below, forms the
connection between the cushioning conversion machine 10 and the dispensing
table 18 and includes a series of upper and lower rotating drive rollers 66, 67,
respec_tively, spaced' in an arc along a curved guide path 68 for engaging and
transferring a pad from the machine exit 14 along the guide path and upwardly
and through the passage 58 in the work platform 16 to present the formed and

cut pad at or on the work platform. The upper and lower serieé of drive rollers



10 energe fromthe path adequate to be grasped for r enoval by an
‘oper at or, ceasing the novenent of the drive elenents, and
providing a signal to the cushi oni ng conversi on machine to

produce a further cushioning product after thel,@yﬁ,gg-,%ghrgg
product at MRIEXT? | ocation has been renoved.

accordance with a still further aspect of e |nvent|on a cushi on| ng 15
"~ conversion systemincludes a cushi oning corversion. machi ne for converti ng
stock mateérial into a pad at the machine exit, a drive elenent adapted to

_ : hi duct 3l th f h hi
aceesti bl o 1 ock 87 478 Retered BEeR F SoBnerthl {8 TREL A ang an-estelaly e
. user geard@2essi bl e location, a controller for controlling the

cushi oni ng conversion 20 nachlne to produce a pad when the sensor
senses the absence Qring paaration; gfethe machine 10 angputputdriye,sesteat 4 dheand

~-for controlli t fotel|
formed pad f r%o{:ﬁguﬁg%%gﬁgheg g 2 p? Lgyﬁ\se:%ﬁggg‘te‘as se f'gﬁ 3 ﬁhecfg{rlnﬁr% ity
and tBen to ce3fe Towewmeetforhet tﬁ@ dnﬂv@redeesiegtconical chute 40 of the féFiming

toscetbod and spioly, B P9 Blydrd Tolifb el hlafE: S (Pt tnddbing S8ck
descri ption matenal to forﬁf‘dcéﬂiﬁi‘uﬁmmﬂﬂ hdvmyﬂargsalwmw-ﬁge borﬂdhsl rrnéege'ﬁré a
certain |IIust t he | entlon fil_\l bei ng

0
Chdi cative. - hdkbokithe Sped assembiv Rl the Stofk materipldSnEt Ramthraugh tos
the principl e%?&hlh@%ddnaﬁatdd?ﬁ thB\cePtrat Hah@Ydfdthe continuous strip to form the

10 coined strip. As the coined 'strip travels downstream from the feed assembly
42 it passes through the cutting assembly 28 to the output drive system 12
where it is frictionally engaged on its opposed upper and lower surfaces by the
rotating upper and lower series of drive rollers 66, 67 which transfer the pad
along the guide in thé direction of the work platform 16. Once a pad of the

15 desired length has been cut by the cutting assembly 28, the series of drive
rollers 66, 67 will continue to transfer the cut pad upwardly through the
passage 58 in the work platform to deposit the formed and cut pad on the work
platform for use as needed by the operator.

As shown in greater detail in Figures 3 through 5, the curved output drive

20 system 12 incl.udes a frame 80 having parallel side walls 82, 84 and a bottom

| wall 86. Extending perpendicular to and between the side walls 82 and 84 are
a pair of curved guide walls 88, 90 defining the arcuate guide path 68
therebetween. Each guide wall 88 and 90 includes a number of openings 92
through which a circumferential portion of a drive roller protrudes into the guide

25 path 68 to engage the surface of the pad. Each drive roller of the upper and
lower series of drive rollefs 66, 67 extends laterally for substantially the entire
distance between the side walls 82 and 84 on a shaft 94 extending through

~each side wall and furtherincludes a number of axially separated circumferential
channels or grooves each serving to retain an elastomeric O-ring 93 for

30 improving the ability of a drive roller to frictionally engage a pad. The shafts 94
are positioned and the rollers are sized sb that an appropriate section of each

drive roller protrudes through a corresponding opening 92 in the guide walls 88
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5 ' ' . BRI EF DESCRI PTI O\I OF THE DRAW NGS
Figure 1 is a side elevational view of a cushioning conversion machi ne

and a curved Ot;:w%ut drive systemfor transferring a pad fromthe machine to

a - WO 9734313 pl atformin accordance with one enbodPTBMHS?YP2t4e |
present invention; 5 Figure 2 is a front elevational view
of the cushi oning conversion nachi ne 8 and output drive system
of Figure 1; : Figure 3 is an enlarged side view of the

out put drive system . Figure 4 is an enlarged front view

of the out putang POsosffeatively engage and transfer a pad glmegﬁ the gaidei pdth<B8.atti on
of the output I-Q:HIH %e%ﬁe?@o%(a%g{ H@di&&%cﬁ%%ﬂwee% ,&hE\RH %E)eglr%@%;les o ttheon

of the drive 70

illustrati onsomfoadpadphelang loveers ferlgsc df tdriveugdillerh66, 67 are less thantthet
drive systenm,,. Figure 7. is a vi ew._of an alternate
enbodi nent oftMiEKNeSHof thepad passing 'gherebﬁméhﬁﬁbﬂﬂﬂw iglenthf Garapressiag
| i negr out putthdrgaetoSysdinitithe Bransfer thereof The shbfiUg £ of the firstdrilR rolEY o8
t he cushi oni ng conversion system of J

Figure 9 is dndhgdewssserigsnt d “@R/\FQJP"Q ﬁé’ ?’Ftﬁéé$ tb'iﬂngtther?flde wgl8&nto a

- viewed gener gljendindBRahilfm 5816 Seldctifel cBUbfng the first drive roller 96 with the
motor 70. Rotational motion is transferred from the motor 70 mounted to the
bottom wall 86_ to the first drive roller 96 through a drive pulley 102 connectéd

10 to the motor shaft 104 and a beit 106 extending between the drive pulley and
a pulley 100 connected to the clutch mechanism 98. Consequently, when
engaged the clutch mechanism 98 transfers rotational movement from the
motor 70 to the first drive roller 86 through the shaft 94. When disengaged,
the clutch mechanism conversely prevents the transfer of rotational movement

15 from the motor 70 to the first drive roller 96.

Opposite the puliey 100, a pair of gears 108 and 110 are connected to
the distal end of the shaft 94 of the first drive roller 26 extending through side
wall 84. The shaft 94 of the second drive rolier 114 of the lower series of
drive rollers 67 extends through side wall 84 for connection to a gear 116 in

20 communication with the gear 110 of the first drive roller 96 through a transfer
gear 118 rotatably mounted on a shaft 120 extending from the side wall 84,
Consequ_enﬂy, rotation of the first drive roller 96 causes rotation of the secbnd
drive roller 114 in the same direcﬁon through common connection with the |

| transfer gear 118. Simiiarly, rotational motion is transferred from drive roller

25 _ 114 to the next drive roller, drive roller 122, and so on for all of the drive rollers
of the lower series 67. ' | -

Rotational motion is tréns_ferr_ed 1o the upper series of drive rollers 66 by
an enmeshed connection be.tween.the gear 108 associated with the first drive

_ roller 96 of the lowér series of drive rollers 67 and a gear 124 adapted to drive

30 : the first drive rotler 132 of the upper series of rollers 66 ihrough the shaft 94.

| - Rotational motion is transferred to the second drive rolier 138 though a transfer
gear 126 rotatably mounted on a shaft 128 extending from the side wall 84 and



DETAI LED DESCRI PTI ON OF THE | NVENTI ON 20 : Referring now to
the drawings in detail and initially to Figures 1 and 2, t here
i s shown a cushioni ng conversion nachine 10 for producing | ow density

cushi.oning product with a curved output drive system 12 for qag%g g
pads WO dly fromthe exit 14 of the machine totl)r ’sz

platform 16 of a di spensing table 18. 25

machi ne 10 includes a frame 20 to which are nBunted a supply
assenbly 22 at the upstreamend 24 of the frame for supplying stock
mat eri al to be converted into a cushlonlng product, a

conver si on assenbhme‘ébeﬂcwlth the gear 125 of the/diive rajet hd2andgeandB4r connaotedte
continuous stri pdg&e%ﬁgﬂ ?gbn@\ré’u@f‘ﬁlﬁt s%BE‘iated shaft 94. THe dAVE églm P88 causes
ed gener

cutting assenbly l'ocat e ween the conversion
assenbly and out potatini uétlsqsdrwm ro]lﬂr 3140 twrodghrtberamsfendgead 1d2 fmeahe same

Fgﬁg{ﬂe 10 for sevenrnlerl]g §| %@'ggq_r;‘%g tlgallj'nsépe!'rg%{%%ogaf m%etﬂf}gt Qr‘?éé Fcﬁﬂar 86 of
PCT/ US974 03218  the lower series of drive rollers 67 to the drive roller 136 of the uppePseries of
' | drive rollers 66 directly through the gear 124 connected to the drive roller 136,

- . the direction of rotation of the upper series of drive rollers 66 is opposite that

of the lower series of drive rollers 67 (see directional arroWs in Figure B).

Therefore, the upper and lower series of drive rollers 66, 67 will act

10 cooperatively in urging a péd compressed therebetween in the same direction
through the guide path 68, namely a direction away from the cushioning
conversion machine to the dispensing table 18. | _

Operation of the curved output drive system 12 and assisted operation
of the cushioning conversion machine 10 is accomplished through one or more

15 sensors 146 and 148. Each of the sensors 146 and 148 may be conventional
sensors for detecting the presence or absence of a pad adjacent the sensor. An
example of a suitable sensor would be an optical sensor with a corresponding
retrb-reﬂector positioned at an opposite side of the path 68 from the optical
sensor. .

20 The sensor 1486 is positioned near the exit portion 56 of the system 12
and senses the presence or absence of a pad at the exit portion 56. The output
of the sensor 146 contrbls the clutch mechanism 98, preferably in combination
with a timer or delay circuit (hereinafter the timer and sensor 146 are
collectively referenced by the reference numeral 146), so that once a pad is

25 sensed at th'e exit portion 56 by the sensor 146, transfer of the pad will
continue for a short period of time, as controlled by the timer, sufficient to
permit an adequate amount of pad to emerge from the passage 58 in the work
platform 16 that an operatof can easily access and remove the pad. Once such
time has elapsed, the clutch mechanism 98 is disengaged, thereby discontinuing

30 movement of the upper and lower series of drive roliers 66 and 67 and ceasing
movement of the pad. The clutch mechanism 98 will remain disengaged until

. an operator removes the pad from the output drive system 12, and such



(The ternms "upstreant and "downstreant in this context are characteristic

of - t he dlrectlon of flow of the stock material through the
machi ne 10.) The stock supply assenbly 22 preferably
i ncl udes a shaft 32 for supporting a roll of sheet-like stock
material (W&9™8AUHn) and a nunber of rollers 5 IRCTHRIMBYSi di ng

the stock material to the conversion assenbly 26. The stock

materi al may consist of three superinposedOwebs of biodegradabl e,

recycl abl e and reusable thirty- pound. Kraft paper or the like
rolled onto a holl ow cylindrical ube. The conversi on assenbly
26 i ncludes demavd ifletesiedihrythesensae hdfis The °UtPUt of the sensoop@banaynaglsohr ee

di mensi onal W lend 1 0
Bgure oo andd, ProHBE 1oS it Madfity A Pk Mirf bl 8 inforkfation to cofal”
pul i ng t he sroductien @rfinddstmabughtt\hhemapadlgs ssrmoved yrcandhbemﬁbng dir“i/e

th h t d th

out ot dr i ve SY5LE,1 358 Wokbéted' By RS splbbY J4a7 TRE TRadhite il atdinticalys

may 5ncl ude @redoce ammebbadesr h@rambdﬁﬁncally produced pad Wil ib® cﬁﬁNe’i}GdW tﬁ@Ver
t he continuous stri add| a rrgnp hate ti ge

The machi ne UYL 98" Pge(ﬁs(f ezf"é%?‘t REhaRisM, 3B g %%Wawnsy the
verti cal sup@ehgomwb% ﬁopmolcﬁsa b$% pmfib bSBﬁ'nl t%@em&ga fForA th& r\@erdg%ﬁ@@{ ' he

t he machi ne 10 to be noved with rel ati vé ease.
support nmenbédi@swhereupon the sepgor wi| defectithe pacianththe clgtah neahsnisan9s awll

tel escopi ng |Viftededaftefa ¥HbRRime period) and thﬁ@ld%f‘é’gﬂ“ { ¢dr2fe

interior of the fiXxe ortion to permt vertica mant of
t hel@rachi ne partaity @memﬂd plad mabsygmrwﬁq by mqeerattWebe;fpeqaerMuegmg another
table 18 andpgcacurate al i gnment between the exit 56 of the output drive
system - . and the passage 58 through the work platform 16 of the
di spensi ng tabl e Wéhen the output ofPthef semsury148eis| eged 69 tife hierhines P ng
table 18 are aI ad %stabetofa ment wi th and

mor e pr of or a6PYTRIES A ERIBERe I oE R Pt Pats SxedBYER opgretar
system 12 an@ntleepécialy WHendthegdddength may be short, in relatiohtd the ldngth &F tive
sys1t gm 12, asgu%esggtshsgg, anrsepreli!tlarlaﬁlebt%l Ig\évate t renger;[sgs 148 midway between the
. machine exit 14 and the exit portion 56 of the output drive system 12 and to

provide the output of the sensor 146 to the machine 10. As a pad progresses

past the sensor 148, the sensor 148 detects the presence of the pad and

reports the fact to the machiné 10. The machine 10 examines the output of

20 the sensor 148, when the sensor 146 has reported that a pad has been

| removed, to ensure that another pad is not already in the output drive system

12 before producing a further pad. The sensor 148 is also provided with a

timer or delay circuit so.that the timer 148 will éontinue to indicate the

. presence of another pad in the output drive system, even after the pad has

25 progressed past the sensor 148 to give the pad adequate time to reach the

| sensor 146 located at the output. This ensures that the machine will not
produce a pad when a short pad is in the output drive system, but located

wholly within the “blindspot” between the sensors 146 and 148. |

In some instances the motor 70 or clutch mechanism 98 may be

30 - controlled by a process controller or similar circuity in the cushioning conversion
machine 10 to ca.use the upper and lower drive rollers 66 and 67 to operate

either continuously or only while a pad is being produced and a short period |



connecti on between the cushi oning conversion machi ne 10 and the di spensi ng
tabl e 18 and includes a series of upper.and lower rotating drive rollers

66, 67, respectively, spaced in an arc along a curved guide

path 68 for engagi ng and 30 ~transferring a pad fromthe machine exit.
14 al ong t heW, 78b77gath and upwardly ~and t hr oughcH®P3xE5ge 58
in the work platform 16 to present the forned and cut pad at or
on the work platform The upper and lower stties of drive rollers
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7 66, 67 are powered through a connection to a notor 70 and
an-assenbly of thereafter adequatgcter ansfer the pad to the dispensing BabledB.ofbe aboton

“assendly 22 sups PRl ittnefliant 85 s) fR'es coffolled 1o pause proyBisht oFHRE' Y
36. The wire f iriverralidreddriogre eutfing operdtionl by Ithe ecutfingf assembilpr28.ndin an
ctock Y 7% CPRSanidTiters ety e e G9HLPHLOUNCE fHav,50 2 the SHEiength or
~pillovslike potsngurhar RRe goRieSpath 68, it is desirable that the process controlier of the
cushioning conversion machine cause the clutch mechanism 98 to remain
engaged whenever the feed assembly 42 is operating.
As an example of the operation of the curved output drive system 12,
attention is directed to the pad 150 shown in Figures 6A and 6B. Once the pad
10 _ _ 150 leaves the machine exit 14 it enters the curved output drive system 12 at
entry portion 152 and is compressed and engaged by opposed drive rollers 96
and 136 (see Figure 6A). The rotation of the drive rollers 96 and 136 causes
the pad 150 to move through the guide path 68 in'the direction of arrow 154
(see Figure 6B). Continued rotation of the drive rollers in the upper and lower
15 - series of drive rollers 66, 67 moves the pad 150 further along the curved guide
path 68, past the sensor 148, and causing pad 150 to 'pass the sensor 146,
For a short period of time after the sensor 146 has detected the pad 150, as
determined by the timer associated with the sensor 146, the clutch mechanism
98 will remain engaged to further drive the pad 150 to emerge from the exit
20 port 156 for a distance sufficient to allow an operator to grasp the pad and
remove it, when needed, from the. output drive system 12. After that shoﬁ
duration, the clutch is disengaged and the pad 150 remains partially emerged
from the output drive system 12 and the work plafform 16 ‘of the dispensing
table 18 to present the pad to the operator at the work platform (Figure 1).
25 Although the invention has been described with respect to a machine
| positioned beneath a work table and a curved output conveyor, the invention
- may be embodied in machines positioned in other manners with other output
drive conveyors, for example as is embodied in the cushioning conversion
machine 170 shown in Figures 7 through 9. The cushioning conversion
- 30 machine 170 is configured with similar components to affect the production of
a pad as described above relative to the cushioning conversiﬁn machine 10, for

example, a conversion assembly and a severing assembly {not Shown);



44 of the feed assenbly 42 pull the stock material downstreamthrough the
machi ne and al so coin the central band of the continuous strip to formthe
10 : coined strip. As the coined strip travels downstream fromthe
feed assenbly 42 it passes through the cutting assenbly 28 to

t he out put MQIEWIIPstem 12 where it is frictioR&TUpIHENdHyed on
its opposed upper and |ower surfaces by the rotating upper and
| ower series of drive rollers 66, 67 whichi1@ransfer the pad

along the"guide in the direction of the work platform 16. Once a pad of the
15 desired |l ength has been cut by the cutting assenbly 28, the
series of drive Attached to theé tushioifig conveision cachineUk70 at tHedohRstreas
cut pad upward| i.n the work platformto

Gomonrt LRt con ekt sRH°lr2 95 she sysbipping s ReraaR machine j3 8 itgrr o B ivens

needed by the ¢opem 74 for conveying pads 175 AWw®HNOemn ithe FhashiRe &8t ahb 1Ha
Figures 3 through 5, the curved output drive 20 system 12 includes a

frame 80 havi niFyeEng assemilvie Thg linsas output drive system dr?ﬁ transfers a pad\d76
86. Extending ﬂ@ﬁpﬁ.@%seﬂaaagm mdtob@hw%cbgsb@ Id€aticH J:émﬁa%.a&%ﬁﬁe:@gsan

a pair of curved guide wal 90 defining the arcuate gui de pat
"t her ebet ween. Bash qperatereadi pregerably wesents|the gaddnaumassnen whepe nétnigy alia

thr ough whi ch AofikUTEELER Wil APEILAIeE bofidl el SEuBHRHdespL AL

t he guide 25 to enga e PRITHEE S
roller of the Uppef thmdutput drive systerhahatrtfma:rpeeatomi:adrr'eadalyrgrlahﬂltbe pad and
e bet ween

extends | aterall f.or bst i t he tire . di

the side wall sp‘gg't 3 a(S’H ts‘ﬁé syﬂergi? e Y Thedingar oufput dive sysgefen
sideioal | and 174 tisemountddidear ahe undeHinefexix 1 Ak! 1o weBapBEEFad and may be
circunferenti al channel s or,_grooves each serving to retain an

el ast omeri ¢ O-SYRRPTips thspugina support haﬁ"ﬂ vinqyrtasktothe eytput Arive gysteen app| er

to frictional lysfpaepr %o@ﬁﬁmn%asaﬁfhfcﬁuﬁéconversnon machlﬁéqmpﬁ the Ukafreand
the rollers are sized so that an-appropriate section of each

drive roller prantaten. t hrough a correspondi ng opening 92 in the guide
wal I's 88 - . The linear output drive system 174 is preferably at least as long as the

15 pad 175 to be produced or longer, but may be of any length wherein the pad
can be puiled from the machihe exit, severed and-remain in the output drive
system for retrieval by an operator. The linear output drive system 174
preferably includes a bottom tray portion 178 and an opposed top portioh 180
housihg a conveyor 182, such as a continuous beit, although a series of drive
20 rollers may also be employed. The conveyor 182 is spaced from the bottom
- tray 178 creating a channel 184 through which the pad 175 can be conveyed.
The di_Stance between the conveyor 182 and the bottom tray 178 is preferably
- slightly less than the thickness of.the pad 175 sd that the pad is gently -
compressed between the bottom plate and the conveyor and the conveyor
25 frictionally engages the pad to urge it away from the machine exit 172 and
toward the exit 176 of the output drive system. A conveyor belt is employed
having a cosfficient of friction compatible with the application to permit the
conveyor belt to frictionally engage the pad 175 while allowirig for slippage
between the pad and the conveyor without damage to the pad during the pad
30 formation process prior to the pad being severed.
| The conveyor 1'82 may be upturned confronting the cushionihg

conversion machine exit 172 to create a divergent portion 1o facilitate entfy of
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and 90 to effectively engage and transfer a pad t hrough t he gui de path 68.
It : - shoul d be understood that the distances betv\gé_r %J),@ 0 ter
peri pheri es oWQ%781773 opposed upper and | ower seri B8P e
roller 66, 67 are less than the t hi ckness of the pad passing
t her ebet ween, thereby sufficiently conpressihd 5 the pad to permt

the transfer thereof. The shaft 94 of the first drive roller 96
in the lower series of drive rollers 67 extends through the side wall 82 to
a dhetrsd HEE liste the g@inhel 1841azdbe véapn%lcinﬂ oytgut Heiveisysterd rciame

roller 96 with e, g and oriented qgta%réezpthﬁﬁL@ % 9‘@85? Ot'pﬂée]ﬁgﬁ{lé

fromthe notor nount
drive roller 96 182 isidHven By iaveofot 186 add2 wmauﬂreﬂhr&ﬂ&& The ntatot N8 waQr

shaft 104 and a belt 106 exte d|n he driye | ey and .
a pulley 100 corffR&EPELR Be'F‘ﬁB Eﬂ°hﬁvgﬁ¥ﬁ$§ﬁ?@'é°lyﬁ}lﬁiﬂemf£rﬂ agfecmectm
engagedst he cl utighnERehesysm % Jrraaé’lﬁfc?\réssbﬁlbw e éﬁawavsawtérem thenotor

nmotor 70 to the first drive roller 96 t hrough the shaft 94.
di sengaged, would operate, coptippewsivewith thenneyement of }hﬁrm@’ geatrolied

transfer of rotahtQiH sIBYHIE BLtivation of the clutch assembly.
' The linear output drive system 174 additionally includes a sensor 190

positioned adjacent the exit 176 of the output drive SVstem to detect the

10 presence or absence of a pad 175 at the exit 176. The sedsor 190 is
preferably an optical sensor with a corresponding retro-reflector positioned on
the opposite transverse side of the channel 184 from the optical sensor 190.
The sensor 190 provides a signal to the cushioning conversion machine 170 to
affect control of the cushioning conversion operation and operation of the

15 output drive system 174. Preferably, such control is accomplished through a
controller, schematically illustrated in Figure 7 at 192, which coordinates inputs
from various sensors, such as the pad detection sensor 180, as well as other
machine status inputs and controls operation of the machine 170 and the
output drive system 174 in accordance therewith.

20 in operation, when there is no pad 175 at the user accessible exit 176,
the controller 192 will be informed of the absence of the pad by a signal
received from the pad sensor 190. Based on other predefined or operator
selected mputs, the controlier 192 will operate the cushlomng conversion
assemblies therein to produce a pad 175 of the desired length and will

25 simultaneously instruct the motor 186 of the output drive system 174 to begin
movement of the conveyor 1B2. As apad 175 is formed and emerges from the

cushioning conversion machine 170 at the machine exit 172 it enters the
channel 184 formed between the bottom tray 178 and the conveyor 182 of the
output drive system 174 and is engaged by the conveyor 182 to be urged

30 towards the exit 176 of the output drive system.

Once the pad 175 is severed and further progresses through the channél
184 by its frictional engagement with the conveyor 182, the presence of the |



15 ' fromthe notor 70 to the first drive roller 96.

pposi.te the pulley 100, a pair of gears 108 and 1 10 are connected to
the distal end of the shaft 94 of the first drive roller 96 extending

t hrough side ' wal | 84. The shaft 94 of the second drive roller
114 of the wowes1eries of drive rollers 67 exXXEHUP7®BHBugh
side wall 84 for connection to a gear 116 in 20 communi cationh with

the gear 110 of the first drive roller 96 térough a transfer
gear 118-rotatably nounted on a shaft 120 extending from.the side wall 84.
Consequently, rotation of the first drive roller 96 causes rotation of the

second pad 176r Wik beoldétuctdd by the pad sereodi196c thdrar indicgtion: o1me
connection with th transfer %g[’;\r 11 Si.lrr'kl arly, rotat] on I
motion is tr arFé'Pé?’P‘i?o"fftF‘Slﬂaﬂrqt\F'ée kgen ancessible exit 176 8 copimyRIcA Bve

roller, drive dgtidiler 182, Afier SGeM dutficieht fofarl %dﬂfa'télﬁohﬁirl &f the pad 175
of the | ower series 67. Rotational nption is transferred

to the upper dorpregress ppssitherexit 76 ebthgoutput drive systerp bifwthesgontrolier _

ol b 06 of o1 il F8ugd Mo LBRySROMAZ1E broll ch'se ty Ebeild U motar 18

drive 30 or yhdisengagingra cletcl Meshan®m bbtwesn ﬂpmmotgeanéshefcmwwmr.s

00 I oual s ety Shew e nsegparated FLARUEIGTTEL b 14 S8his?
rotatably noumanlnesy lve pradided withex Helaglitimgef soothat itersiisle shight délaybedween

| sensing the presence of the pad 175 at the 6utput 176 and instructing the

10 controller 182 6f the detection of the pad.

Preferably, the controller 192 controls the cushioning conversion
assemblies of the cushioning conversion machine 170 to produce a single pad
and then stops the cushioning conversion assembly after the pad 175 has been
severed by the cutting assembly. Once the operator removes a pad 175 from

15 the exit 176 of the output drive system 174 the sensor 180 will indicate the
removal and thus absence of the pad from the channel 184 and communicate
the absence of the pad to the controller 192 which can than automatically
cause the conveyor 182 to begin moving and the cushioning conversion
assemblies of the cushioning conversion machine 172 to produce another pad

20 and to present that pad at the exit 176 of the output drive system .1 74 to await
‘removal by the operator. )

In this manner, single pads may be automaticall:y produced and presented
at the user accessible exit 176 of the output drive system 174 each time an
operator removes a pad 175 from the exit 176, thereby presenting a continuous

25 - supply of pads on demand by the operator.

While the description of the operation of the cushfoning conversion
machine 170 is provided above with control accomplished.thrbugh a controller
192, which can be a controller such as disclosed in copending Ranpak
Application Serial Nos. 08/279,149 and 08/482,015, the functioning of the

30 controller 192 may be accomplished through dedicated circuits and logic arrays

in a similar manner.
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9 - ennmeshed with the gear 125 of the drive roller 132 and
gear 134 connected to ' drive roller 138 through an associ ated
shaft 94. The drive roller 138 causes rotation of thgﬂgrive
roller 140 MOURFNH3t he transfer gear 142 in the sane PCTUSYTOI I nner .
Since the gear 108 transfers rotation fromthe first drive roller 96 of 5
the | ower series of drive rollers 67 to th&bdrive roller 136 of the upper
series of" : - drive rollers 66 directly through the gear 124
connected to the drive roller 136, : the direction of rotation
of the upper seri esAltihough the irolentiop 6 beenogipwsn tandt described with respectab

he | : ) . . | . Y _
Theref or e, -t n i PPeteffed febiinBisel 36 %, SbURGE (RRE gl Afhrtioh Bnd),
cooper at i vel y mbdificgtiogs awjibdcconpe esthers skiledhint theearti apometheareadifig @ati on

t hrough the guid ath 68, nanely a. direction away fromthe. cyshi onjng
conver si on naéﬂ?‘f?ég’ia&gﬂ%%it@'ﬁe?%ﬁcﬁﬁ:apgﬁr ell'gg_pref nt 1nyen'c.|on includes gil, stigh; on
of theg curved gjiipaibntisiteratishs bRdotificdtionss bhd adirARéd ahiyBy the scope of the Of
t he cushi oni ng conversion machine 10 is acconplished through one or nore 1

sensors 146 arf@llawing eleimsofFurtherawsecthe aofeespRRdingostiptuRs, ceateeals; onts,
sensors for dejiflddidaibhes of SPFRBERS BF sRBIRE Rurkthiol difeRRiAGHO LS BN "
An ~exanpl e of a suitable sensor woul d be an optical sensor .
wi th a correspsadntepded to include anyestroctuse| matenialposiactefod perfarmingpbei t e
side of the p i . ) - .

The sensor 14§L|ng§§%és ?'f?%ﬁg’ﬁjér%@?r&? heorte‘)%{ flag?)? Flgr'ﬁ %@§%tfs stp%gmscfls'}’ecrlr?q’fd‘
and senses the presence or absence of a pad at the exit portion 56. The

out put



Combination o CWth s timer or delay o reli E’TL?H@I]IHH AT ;

timer and sensor 146 are collectively referenced
reference nuneral 146), so that once a pad is 25 sensed at the exit
portion 58vby7sltes sensor 146, transfer of the pad will  PCT/US7/03218 cont i nue

for a short period of tinme,- as controlled by the tinmer, sufficient to
permt an adequate anount of pad to emergeé fr. e 58 in the work
platform 16 that an operator can easily accessTmsdsngmomsthgN ad. Once
such time has el apsed, the clutch I sengaged,
“thereby di sconti nWheg i8@laimed is: novenent of! r series of
drive rollers 66 gand 6 a ceas ment of the pad. The

cl utch nechani sm 98 wi H'W&Paeﬂjé?é'eﬂyﬂﬂ'?’r I"""""”smg an oper at or
removes the pad fé@%ﬁlbﬁlr%mrﬂbh%mmaave@ﬂg sté@material into a aéi
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10 at the maghing eXi¥ det ect ed by the sensor 146. The output of the .
~sengpr 146 may al §Qrive element adaPfed i ¥bR¢Ey bUshfoniRg ipréduciCathh Wps@ Use

the information to control
from the machine exit to a user accessible location;

a pad sensor for sensing the presence of a pad at the user accessible

location; | | |
a controller for controlling the cushioning conversion machine to produce
10 a pad when the sensor senses the absence of a pad at the user accessible
' location and for controlling the movement of the drive element to convey a
formed pad from the machine exit to the user accessible location and then to

cease movement of the drive element.

2. The system of claim 1, wherein the path is linear.
15 ' 3. The system of claim 1, wherein the path is curved.
4. The system of claim 1, wherein the user accessible location

includes an exit portion, the controller being operable to cause the drive element
to covey at least part of the pad past the exit location so as to partially emerge
from the exit adequate to be grasped for removal by an operator
20 . 5. A method of transferring a-cush_ioning product frbm a cushioning
conversien machine, comprising the steps of: _
engaging a portion of the cushioning product and transferring the
cushioning product along a path; |
sensing the cushioning product reaching an exit iocation and ceasing the
25 movement of the cushioning product; and
providing a signal to the cushioning conversion machine to produce a
further cushioning' product after the cushioning preduct' at the exit locat_ion has
been removed. N
6. A system for transferring a pad from a cushlonmg conversion
30 machine, compnsmg )
an upper series of drive elements arranged in a general!y arcuate path;

" alower series of drive elements arranged in a generally arcuate path; and

This Sheet Has Been Reilaced




production of pads such that when a pad is renmobved from-th
system 12, as detected by the sensor 146, the nachine wl| eumllﬁwlumm "l“l
produce another pad. The automatically produced pad will be torfveyed"by®the

out put drive system 12 (as the clutch mechanism 98 i s enga he
sensor 146 WOAHMN?H ocked by a pad) to begin to energe fro%%&ﬁ'ﬂ’&gsrq# '

e
pl atform 16 whereupon the sensor. w and the
clutch nmechani sm 98 wil | . ‘be di sehghkis SHEETeHAS BRENrt tine
peri od) and the machine will again wait for thp 10 REPLACED)aFtI | 1y enmerged

pad to be renoved by an operator before produc arrottren pad.
When the output of BHEOXINSHPoWESINgsthesedatign ehthedeve slementsn,

controlling the aut gpgt, n;g:e‘?rqu&'CtBFOIBm@r éer%do@%rﬁepa@ e?ttk'st?%nsy Hbed o

oper at or ; especially when the pad | ength nmay
rel ati on to t haccenpeédate a pesd aid affect thegmruéerﬁaerecﬁajong a pstipdefirediby ehé o

the-exi t por 1 UPeh ohr e Sefgt BT BPve Bhmenar, 10 andto

provi de the output @f thFhsaysesm biidicn 6hwhersihithe die efémanigrelgOrHramses
past the sensor 3.4% the sensor 148 detects the presence of the pad and
reports the fal¥"i¢a|dolefShi ne 10. The machine 10 exani nes the output of

20 - the sensog, 148ThehgRtdrh®fA8IAPS, M@raa&he%ﬂéwcmta%nmﬁtwaﬁ
been renmoved, to ensure that another pad is not already in the

output drive s@iPRiNg elements for improyiagdhe fstirnal iengagemant heWmthermlers
sensor 148 is ghygnargyd.ded with a timer or delay circuit so
that the tinmer 148 will continue to indicate the presence of
anot ht® pad in the 8ut puThdsysterspécleim Sweerain the pluralipadf geppidg elements

progressed pas h a 0 ch t he
sensor 146 | oc%fé F‘asfgrﬂ%% 01 ﬂ% o s%ﬁgd Ea'bng'lﬁ f{}%ﬁﬁé’l #goﬁ%m ﬂ% Snot

produce a pad when aOshofhe mdters afrt:ldnhe?pmmﬁr |dt:ludmgs;snaanbf bp'acé@(gaﬁdw

whol | y wt hint Pemen sfcr:]'gi gS |Ing tRe pmg?heregeetm?eensages g&i e?enn‘clieh]té%hving openings

therein for a portion of the rollers to protrude therethrough for contact with the

15 pad. -

11. The system of claim 6; further including an exit portion aligned
~with a passage in a table for the dispensing of pads from the cushioning
conversion machine through the exit portion for presentqtion to an operator at
a top surface of the table.
20 12. The system of cléim 6, wherein the upper and lower series of drive
elements rotate in opposite directions
13. The system of claim 6, wherein the upper and lower series of dr_i§e
" elements compress the pad. _ |
14. A cushioning conversion machine located below a work table,
25 comprising;
a stock supbly assembly;
a conversion assembly for converting the étock material into a cushioning -
product and conveying it through a machine exit; and
a cushioning product transferring system including an upper éeries of
30 rollers arranged in a path; a lower series of rollers arranged in a path; and a
motor for powering the rotation of the drive elements; the upper'and the lower

series of rollers defining a predetermined path therebetween leading from the
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In some instances the notor 70 or clutch nechanism 98 nay
controlled by a process controller or simlar circuity i n m{ !yll I“MI’H““I

conversi on machi ne 10 to cause the upper and | owercdriver s
rollers 66 and 67 to operate : ei ther continuously or only while
a pad is bavegmmreduced and a short period PCTAIS99Y3238 773

PCT/ US97/ 03218 o
thereafter adequate-to transfer the pad tolsr §g§§fl
ers dff

@? y¢ 18. The
nmot or ; 70 or clutch nmechani sm 98 E ontr¢lled to
pause novenent of the drive roll Q cutting operation

by the cutti nmmbklypaﬂuodﬁo #passage in the work ﬂablﬁ@ftﬁ@h%ﬁ&d@tmﬁeér atH 0
be produced V\/gl ch be of the sane th or | onger than he
gui de path 682¢N9 ‘? dirapnsipn &0 epgyre; @t'gf’a'c%aetamﬁhoﬂhpewsmomm product

cushi oni ng conversign nvﬁalsvéteeﬁuﬁesanrhamme&,mmle?éﬁn%%aéafp?m,{y ofy

engaged whenever the feed assenbly 42 is operating
an exanpl e of 9flﬁem@p%¢@@ntﬁwfq5ﬁmpr@"mﬁ%érlqiwbtewge@egybemm;he ro"ers

attergion is gdhierbedshidnidlfpRhict®0 shown in Figures 6A and 6B. Once the
pad

16. The system of claim 15, wherein the gripping elements are
elastomeric O-rings disposed in a circumferential direction about the rollers.
17. The system of claim 14, including a pair of spaced guide elements
for guiding the cushioning product therebetween, the guide elements haviﬁg
10 openings therein for a portion of the rollers to protrude therefhrough for contact
with the cushioning product. _ '
18. The system of claim 14, wherein the upper and lower series of
rollers rotate in oppasite directions. '
19. A method of transferring a cushioning product from a cushioning
15 conversion machine, comprising the steps of:
engaging a portion of the cushioning product with a drive element and
transferring the cushioning product along a path based on movement of the
drive element;
sensing the cushioning product reaching an exit location and, after a
20 delay adequate for the cushioning product to continue its progress past the exit
' location to partially emerge from the path adequate to be grasped for removal
bylan operator, ceasing the movement of the drive element; and
providing a signal to the cushioning conversion machine to produce a
further cuéhioning product after the cushioning product at the exit location has
25 been removed. _
20. The method of claim 19, fu_rther including the step of sensing the
intermediate progress of the cuShipﬁing product through the path and providing
a signal 1o the cushioning conversion machine indicative of whether a pad is in
an intermediate location in the path. .
30 21. The method of claim 19, wherein movement of the drive elements

is ceased by disengaging a clutch mechanism.
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10 - . 150 leaves the machine exit 14 it enters the curv
system 12 at ' entry portion 152 and i s conpress MEE(HM!W#“ l",
by opposed drive rollers 96 _ and 136 (see Figure

rotation of the drive rollers 96 and 136 causes . the pad 150 to
nmove t hrough W@873jd7de path 68 in the direction of arrow 154’CT’US97/03218 :

(see Figure 6B). Continued rotation of the driv allers in the upper and

| ower 15 ‘series of drive rollers 66,1%7 rfﬂﬂ@$HE‘E¢ W i | f ur t her
al ong the curved guide path 68, past} the ﬁgpﬁ@fgl% nd
causing pad 150 to pass the sensor 146. ort—peri od of

time after the sen5022146Thasmdﬁ'toattoédclam ZJ‘adwr&@elnaﬁwe cushlomng conversion

mechan om ) Machintl ASRieR B kritich 8 aiE TRNIanRY pintist oPhewhan ks

to energe from bhensansedthat a cush.opmg prb‘aﬁcf Biis Bedh NtV Hornlthelesitliod Bio
all ow an operator ,to renove it, when neede

from t he. out put B¢ %%955{)@%012‘?‘?% P'é‘fq"?ﬂ'aﬂ PERRH Gt in an intermediatejlacatipolonghe
clutch §s di senggpaithand the pad 150 renains partially energed

fromthe output drive_system 12 and the work platform 16 of the di spen5| ng
table 18 to present £fe pHie tBethed eheglaitn 1St whiseeinothe puishiboing pFoducteis

1). 25 t g%gg
r)espect to a monaed By < sg'hgglg?ﬁ%wed Bdﬁ l{zﬁ?arbe\?\@raéﬁIt§8I°é’pz§’ﬁ8daF""e
curved out put cehmﬁs the invention may be enbodi ed |n

machi nes positioned ot r he out
conveyors, for exa ?g asﬁ% né%gglog‘d(‘%n t1§1§é ﬁHﬁgdre’(?nG‘@Féq'Hﬁ rotate in

machi 1® 170 shonppomtel:dngantmﬁ t hrough 9. = The cush| oni ng conversion 30
machi ne 170 is configured with simlar conponents to affect the production
of a pad as described above relative to the cushioning
conversi on machi ne 10, for : exanpl e, a conversion assenbly and a
severing assenbly (not shown).

. This Sheet Has Been Rerlaced Z




WO 97/ 31773 PCT/U897/03218
12 Attached to the cushlonlng conver si on machi ne 170
at the downstream or exit end 172 of -the cushi oni ng conversi on
machine is a |linear output drive system 174 for conveyi ng pads
175 away frowdémsmachi ne exit and the © severi ng pexasshHesgis The
| i near output drive system 174 transfersyg pad 175 5 fromthe
machi ne exit 172 to a user -accessi ble | ocation convenient for retrieval
by an operator and preferhbly presents the pad in a manner where retrieval
S faci | Flat &¥, such as withyan adequate portion of the pad
protruding fromthe &{it/ - 176 of the output drive systemthat
| ¥ grasp the pad dpd —— it fromthe
THUr & 9) . The dineaf—ottpat—arive system 10
e mpghine exit 172 to accept a pad and nmay be
ortt _bar E?? maunted to the output'drive system and
i;fgba i oni ng conversi on machine 170 in the

The |inear output drive
15 pad 175 to be
erein the pad '

174 i s nount ed near
supported throug $
a stand 179 p05|V)om
desired 2 EFURLAC 2 oo
system 174 is ¥ aoif 8- B8 " t3
produced or | on —H
can be pulled f%gn1t
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systemfor retrieval by an operator. The |inear output drive system 174
preferably includes a bottomtray portion 178 and an opposed top portion
180 . housi ng a conveyor 182, such as a continuous belt, although
a series of drive 20 ' rollers may al so be enpl oyed. The conveyor 182

i s spaced f npooidrerdottom tray 178 creating a alansshoszis!

t hrough which the pad 175 can be conveyed, The di stance between
t he conveyor 182 and the bottomtray 178 312 preferably slightly"
l ess than the thickness of the pad 175 so that the pad is gently

conpressed between the bottom plate and the conveyor and the conveyor 25
frictionally engages the pad to urge it away fromthe machine exit 172 and
toward the exit 176 of the output drive system A conveyor belt is enployed
having a coefficient of friction conpatible with the application to permt

t he’ ' conveyor belt to frictionally engage the pad 175 while
al'l ow ng for slippage - between the pad and the conveyor w thout
damage to the pad during the pad 30 formati on process prior to the
pad bei ng severed. The conveyor 182 nmay be uptaéned
confronting the cushioning conversi on machi ne exit
create a divergent portl?a to facilitate entry of8
97/ 31773 j_ Bq PCT/ US97/ 03218
: ipp 7 _'!fl I O 'L
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13

drive system can
t hrough ot her neans.
and a series of

demand as cggé?og ’

to the conv

~the pad 175 into the channel

184 or the channel

be sized and oriented to accept the pad
The conveyor

rollers 188. The notor

by the controller
a clutch assenbl é@

woul d operate contlnuously wi th the novefent

182 is driven by a notor

186 may

t hrough sel ective activation of the clutch assenbly.

operate on

192 with a direct coOrOREGSIBIIS S
y be enpl oyed wherein the notor
of the conveyor controlled

and out put

186

The

| i near output drive system 174 additionally includes a sensor 190
positioned adjacent the exit 176 of the output drivegystemto detect the

10 presence or absence of pad 175 at the exit ;ZG‘GThe sensor 190
S preferably an opti sensor with a corfre&spondi ng
retro-refl ector posi {eret—oh- Thes no¢ rfsweLse S|dé of
t he channel 184 fronithe opt|CaI %gnsor.iggmmhq§§:§§§;j h .-ﬁaon 19
provi des a signal to}the cushE hL lcorvet’si on hi ng 17% \;
affect control of th cushltanng 0@ & ' t he
15 out put drijve syﬁceﬁ\ re ,
acconpl i shed through ) lgongysa, | er din
Figure 7 at 192' 1—4aqr diLRAt®ss in ors,
such as the pad Pe ) msjor i ne
status inputs a3y Qo |j$ Qpaxal 0
out put drive system J7411|§ acs sp chDh
operation, when thefd’ip- e, pae &5 att't
the controller 192 vl | I e g of al
received fromthe p nsipe, 199.% ‘Bagsed”]
sel ect ed i npiges+ ~th tritterg 192441 | i on
“'1 ,—-‘;s' 8
Ol Macese™ -y
T L e
:.: _./‘ 1 s
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assenblies therein to produce a pad 175 of the desired length and wll 25
si-mul t aneously instruct the notor 186 of the output drive system 174 to

begi n novenent of the conveyor 182. As a pad 175 is forned and
energes fromthe cushi oni ng conversi on machine 170 at the

machi ne exit Wédskimzgnters the channel 184 for megchesovmeiist he
bottomtray 178 and the conveyor 182 of theg/7 out put drive system

174 and is engaged by the conveyor 182 to be urged 30 towards the
Ogce the pad 175 is

exit 176 of” the output drive system
severed and further progresses through the channel 184 by its
frictional engagenent wth the conveyor 182, the pregence of e

8 - 93 US97/ 03218

WO 97/ 31773 2} D)
14 pagd: T ﬂlﬁ.(:re.o-@y.-l.ne. naa.se.n.sar LLU—2nd an

indi cation of the I[— :J’ T CET o1 : ssithl e
exit 176 will be cohrrunl,c-'d_t’Th‘::" PEIAftet a
delay sufficient fo : ] t

i i on |of
progress pass the eki _guf__‘ﬂ.'r ol ler
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5 . 192 will cause the conveyor 182 to stop, such as. by stopping the

not or 186 or by disengaging a clutch nechani sm between the
not or and the conveyor. The delay nay be incorporated in the
controller 192 or alternatively the sensor . 190 may be provi ded

with a del ay wiowrsise that there is a sli ght del ay between . perusso321s -
sensing the presence of the pad 175 at thed dut put 176 and instructing the

10 controller 192 of the detection of the pad.
Preferably, the controller 1¥2 controls the cushiggni r‘l@fi onged'si on
assenbl i es of the cushioning{conversion machi ne\170 toZo ce a single pad

and then stops the qu$hi oni rﬂihconver@ on
been seviefed by the cuttn
a pad 175 from 15 ' t he eX|t
sensor 190 will indijcate the
pad from the channel{ 184 apgt @: t
to the controller 1%,4 va/mch c n t\h

[

conveyor 182 to beg nDVI
assenblies of the c s’n

20 and to pr n-tf.
system174toa it e M
In this manner, s

at the user g@gss XL L—h 220

operator reno 1 T h

conti nuous 25 g T :
Wi | e the des rlptl 24, Ter pki It n@n on
machi ne 170 i $¥Hrovif ]| with conge ' \ a 671
controller ot 192, Mch C a\c di scl osed in
copendi ng Ranpak ”/ pl | /G A | 8/ 4792, 149 and
08/ 482,015, the funft’ b f TeN¥62 may be
acconpl i shed throu AP FHEENC ' X I@ rra
' o \ \) 22
108~ -V ENS ;
' e . , ,/ _ o
T .
[ 9% % ( VN6



in a simlar manner. _ WO 97/ 31773

PCT/ US97/ 03218 ' 15

Al t hough the invention has been shown and descrl bed with respect to
certain preferred embodi ments, it i's obvious that equival ent alterations

and wo'dpgifications will occur to 0 )}} rs skilled i ne¢inessams21apon
the reading and under st andi is specification. The present
i nvention includes all such 5 e%n val enjy@lterations and :
nodi fications, and is limted only by tihe scope of\the“ follow ng

agt s,

cl ai ns. Furtherrmre the c r'respopdlpgis

and equivalents of all nean tlhe cl ai ns
bel ow are intende¢ to i ncl b |,] or acts
for performng the . functlon®| cl ai med

i

el ements as specifically clai fr@ji _
' |
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16 | What is clained is: . 1. A cushioning

conversi on system conprising: a cushi oni ng conversion
machi ne for converting stock material into a cushi oni ng pad whi ch
energes through a nmachi ne exit; 5 - a drive elenent adapted to
convey the cwpdbhdissd product along a path from t he prGoesgi-t to
a user accessible location; _ 7/ pad sensor for sensing the
presence of the cushioning pad at the user accessi bl e | ocation

a controller for.controlling the cushioning conversion machine to produce
10 anot her cushi oni ng pad when the sensor senses the absence of the
previ ously produced cushi oni ng pad at the user accessible |ocation
and for controlling the movenepy of the drive elenent to convey the:
j ust produced cushi oning ﬁéd fr = machi ne exit to the user
accéssi bl e location and themg ase nove@ent of the drive

el ement. 15 2. The st gm of aiml, wherein the path is
linear. 3. The s m of clai®m 1, wherein the path is curved.

_ ijn the usek” accessi bl e | ocation includes
an exit portion, the contrall er| pdi ng ogﬁréble to cause the drive el enent
to convey at | east P+ ' shi oni ng pad past the exit

|l ocation so as to partial kg enerpg ftom 20 the exit adequate to be

grasped for renoval by an E 5. A et hod of
transferring a cushioning-gr?§E n1§,cushioning

4. The system of claim g whef
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)conver5|on ‘machi ne, conpri sing the st eps of

porti.on of the cushioning product at a nachine exit andllllM'll'ﬁ Iillﬁﬁ H“‘I ng
\the cushioning product along a path to §n exit location

sensing the cushioning product reaching the exit |ocation and ceaS|ng t he
movenent of t Néhatisiela#meAds:pr oduct ; and providing a signal to

t he cushi oni ng conyer sj,o uce ano cushi oni ng
product after 'the &%‘}ﬁh&ﬂ]@ %’P‘%ﬁﬁ‘@ﬁ 52 TR '{]%catlon has been

removed. 30 3 cushioning Sonveréiof YSachRd fUr cbhP&ihg 'stddkmateradinkd gm a
cushi oni ng conversi on hachi ne, - onpri si ng: n upper

serl es ofushipnimgepashwhich wemngélnrougha meekjnalexil, ar cuat e path;
L 9% =115 gl Gber LIRS S e Y

the uppehemidchie é:@t\’!@ra 6€8r R2e8éiblIbyRigH: ement s bei ng spaced to
accommodate a pad and affect the transfer thereof along a path defined by

t he uppad sensor fiaensingi the pogsenceas the eughiesing ed at the user 7.

The SyStSEnceosfs:ﬁgle%cfgagh; wherein the drive elenments are generally

a contraoller for contrelling the cushioning conversion machine to produce
10 another cushioning pad when the sensor senses the absence of the previously
' produced cushioning pad at the user accessible locaticn and for controlling the
movement of the drive element to convéy the just produced cushioning pad from the
machine exit to the user 'a.ccessible locétion and then to cease movement of the

drive element.

15 2. The system of claim 1, wherein the path is linear.
3,  The system of claim 1, wherein the path is curved.
4, The system of claim 1, wherein the user accessible location includes

an exit portion, the controller being operable to cause the drive element to convey at
least part of the cushioning pad pést the exit iocation so as to partially emerge from
20 the exit adequate to be grasped for removal by an operator. |

5. A method of transferring a cushioning product from a cushioning

cenversion machine, comprising the steps of:
. engaging a portion of the cushioning product at a machine exit and
transferring the cushioning prcdact aleng a path to an exit location;
25 sensing the cushio'ning pfoduct reaching the exit location and ceasing the

movement of the cushicning preduct; and _

providing a signal to the cushioning conversion machine to produce another
cushioning producf after the cushioning product at the exit location has been

removed. o
30 6. A system for transférring a pad from a cushioning conversion machine,

comprising:
an upper series of drive elemenis arranged in a generally arcuate path;

We elements arranged ina generatly arcuate path and
REPLACEMENT SHEET | : '
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'cylindrical rollers. 8.  The system of cl ai el nakhe
rollers include a plurality of gripping el enent s ,mmmmﬂmﬂﬁlﬂmle
frictional engagenent between the rollers and the pad. * ¢ L M 0§ I

The systemof claim8, wherein the pldi7ality of gripping elenents are 10 .
el astoneric Orings disposed in circunferential grooves in the rollers.
10. The systgmotdr féf powerng frie doketioni afche dring eternents; of spaced gui de

el ements for guiding the pad therebetween, the guide el enents having
openings the upphesrd ther lowes sgies Poirer elements beidasPaEEPIOt r ude

t her et hr qugh . ] t.h re st em of
claim 6,a°f‘a57ﬁ’1€ a.%%gkgzﬁdé%n%ﬁgct lp.g tr%ﬂgfer.the.-of ?'393 Cf %tph]d]eg‘migrﬂv@ e

ng an exit portion a passage in

a tabl e gper the Isvenssridsng drivegineftsom t he cushi oni ng conver si on
nmachi ne t rou79h the exit portion for presentation to an operator at a top

surf ace of Trerfysten (ce claim 8, wherein the driye elements sya gerRe@ly cl ai m 6,
wherein the,u id | ower - series of drive . elenents rotate in
opposi tgyﬁqqrbcogﬁf%ﬁ? 20 13. The systemof claim®6, wherein the

upper and | ower semeasys@im @F tiéin 6, wherein the FEllers irchidw £ pRurdlivg cPafpring
14. A cushioni ng conversion machine l.ocated bel ow a work tabl e,
conpr i sielgments for improving the frigtisar! engagemen hetween thesroliers and the pag.

; bl f _ e =
oroduct and SonveyTe et BY Gl B whBReid 18 Biufey o Bhiohif GidinEHs e N0
cughi onighgstemedo Q-ringadisbesed irgcispmtierantiatrodiveg imtheumiiers. seri es of

rollers arranged iin a path; a |ower serie f rollers arrgnged in a path;
and a 1%01 oﬂnhPcﬁng@f Fﬁ{j“ﬁﬂr"’i’{?{é{'ﬁiéﬁo{n%ﬁ Rarﬂ'é"f%ﬂqcésﬁg"‘f%e upper and
the lo | : |5 LA ; ' . ;
the ebg@ﬁ@gﬁ#ggagﬁsqgr@gn e thEfebellale it gRide’ SieftiePThARAg BRkAings
therein for a portion of the rollers to protrude therethreugh for contact with the pad.
11.  The system of claim 8, further including an exit portion aligned with a
15 passage in a table for the dispensing of pads from the cushicning conversion

machine through the exit portion for presentaticn to an operator ai a top surface of

the table.
12.  The system of claim 8, wherein the'ﬂpper and lower series of drive
elements rotate in cpposite directions. |
20 13.  The system of claim 6, wherein fhé upper and lower series of drive
| _elements compress the pad.
14. A cushioning conversion machine located below a work table,
comprising;
a stock supply assembly; | _
25 a conversion assembly for converting the stock material into a cushioning
product and conveying it through a machine exit; and |
a cushioning product transferring 'system including an upper series of
rollers arranged in a path; a lower series of rollérs arranged in a path; and a
moctor for powering the rotation of the rollers; the upper and the lower series

of rollers defining a predstermined path therebetween leading from the

(93]
(@]
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'rachi ne exit pbrtion t_oma péséage in the work tabl e-with ' ==
pat h. being of a dinmension to ensure frictional COH “l Nﬂm'slﬂ
, e

[cushioni ng product. 15. The machi ne of cla @reisn
rollers include a plurality of 18ripping elements for inproving the
frictional engagenent between the rollers and 5 t he cushi oni ng.product.

16.  Theng@ahe BitPortidriticd passadtcinahe wdnie taie withrthe gredetetrainatidath
el astomeric O-rings disposed in a circunferential direction about the _
rol | er s.being of a dimension tq rsurefgctienah caatagt with shenceahioning rfedv@ a pair of

spaced guide gl ements faor.. " el . ELOnI Foduct
tﬁerebe?ween,%r th"g'lﬁ ‘E&‘@"BH"SrPJr?!‘é",‘h‘gﬁi“&fé?%ﬂgﬁlghg’?g&%{%#é@ﬁh@8f a portion
of the rgQ%ﬂpﬁ{gSeveﬁaa@ﬂ@rdruﬁ@réw fHeFigtisHal feng agomient betwddn thedollers and

g product. ' 18. The machi ne of claim 14, wherein the

cushi oni™n

upper arbe lcuskioningr preduet. rol l ers rotate in opposite directions.
19. A net hod, of nsferri ; Welgl f cishioning 15
conver si on machi ntefh%c%ﬁgﬁling ﬁ&%"ﬁg@@%&gfﬁé%ﬁﬂsﬁ'g ci8fhefits éei'nggagi_ ng a

por t i on HistbhferieUSNingsidipdsed dr atcirsuinferantiali directiba mbaiut thadrollers.
transferring the cushioning product along a path pased on novenent of the
drive 17| enk® MAERIREPT FiRimi e incliding @ Ralr ekgracedguigeplements for

guiding the cushioning preduct th.erebénueen. the guide elements having openings
10 therein for a pertion of the roilers to protrude therethrough for contact with the
cushioning product. | |
18. The machine of claim 14, wheréin the upper and lower series of rollers
rotate in opposite directions. o | '
18. A method of fransferring a cushfening product from a cushioning
15 conversien machine, comprising the steps of:
engaging a portion of the cushioning product with a drive element and
transferring the cushioning product along a path based on movement of the drive
element from a machine exit to an exit location; |
| sensing the cushioning product reaching the exit location and, after a delay
20 adequate for the cushioning product to continue its progress past the exit location to
partially emerge from the path adequate to be grasped for removal by an operator,
ceasing the movement of the drive element; and
providing a signal to the cushioning conversion machine to preduce a further |
cushioning product éfter the cushioning product at the exit loca_tion has been

25 removed. N
20.- The method of claim 18, further including the step of sensing the

intermediate progress of the cushioning product th'rough the path and providing a
signal to the cushioning conversion machine indicative of whether a pad is in an

intermediate location in the path,
- 30 21. The method of ciaim 19, wherein movement of the drive elements is

by di ing a clutch mechanism. p—— -
ceased by disengaging At REPLACEMENT SHEET |
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"sensing the cushioning product reaching the exit location a
delay 20 - adequate for the cushioning product to conti nuen “ ﬂl'ﬁ“g“'m
eguase «

;past the exit location to partially emerge fromthe

to be grasped for renoval by an operatyy, ceasi ng the novenent of
the drive el enment: and providing a signal to the cushioning
conver i on Bl nerHemBHRILERCINT 21 iRdrein the cushTHPERRAEA Pidhid ker the
cushi oning product at the exit |ocation has been 2 renoved. _

- 20. Thdnsteidted topraxdiumers fLgthef aushiening peddiatit m‘quesﬁé;aach‘eenemsed thétte
i ntermedi ate .pr, res e cushioni oduct, t hr ough , ath and
provi di r?gc’-ér”’gm" pr ‘ﬂﬁﬁasgbepﬁér\‘?ﬁgﬂ?%ﬁ's)ﬁlf iped %” BjlfAPcati ve

of whet hghnay lén‘in$ Brélictin an intérit i gRdbadtr 26 kLR the path. 30
21. The net ho aim1l wher ei n novenent of e dr| ve elenents is

cedsed by di s’aa]gag'hagmgﬂtqucghasne&a{vhqmn the cushionmg preduct is engaged by

od, of wh
onver sicomaTassInG&e clEofRy kGt pEbARN, fi ot BES dh e BERBuon 00 ng

product only gahen TiHe MathdIRETTEISRTHE didiain the drive RISHEMSQBIHN ,rpaeﬁts% has
been renoved fromthe exit location and that there is no flurt her

cushi onidingcporgiuct in an i nt er nedi ate location along the path.
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qRes) 20-3

5 . 23. The nethod of claim 19, wherein the cushioning product is
engaged by conpressing the cushioning product between the opposed '
drive el enents. 24.  The net hod of cIa|m19 :4* the drive
el enents rotate in opposite - directions.
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(57) Abstract

A cushioning conversion machine and method of transferring & cushioning product, characterized by the steps of engaging a portion
of the cushlonmg product and transferring the cushioning product along a path, sensing the cushioning product reaching an exit location
and ccasing the movement of the cushioning product, and ‘providing a signal to the cushioning conversion machine to produce a further
cushioning product after the cushioning product at the exit location has been removed.




