DUNNAGE CONVERTER SYSTEM The present invention relates to a dunnage
converter and, nore particularly, to a dunnage converter and fan fol ded
stock material therefor that enable inproved |oading ability of the stock
mat eri al . -5 Cushi oni ng conversi on nmachi nes convert sheet stock
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useful in providing cushioning in packages. Typically, a conversion nmachine:
is nounted to a stand so that the conversion machine is at a hei ght at
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According to ? eitnera a@ tgf t he |nv§ hl on, a stand gui des sheet
stock fat @rdelfe eﬂtﬁﬁ‘rfﬁ% 90 BP SYURITRR . According to another aspect
of 35 the |nvé)tharm,chlmsarmququcgalnmn€§!véﬂ@B§SprO'EPQBGWﬁage conver si on
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dunnage conversi on nachi ne. Accord to a rt er al ect of the
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Thus, it would be desirable to provide a dunnage conversion machine and stand,

as well as an improved packaging system, which embodies stock material guiding features
a0 inthe stand, ease of access and serviceability to components within the machine and/or
system, as well as improved overall ergonomics in such machines and/or systems.

The present invention provides a packaging system which provides easy access to
components thereof, According to one general aspect of the invention, a stand guides
sheet stock material to a dunnage conversion machine. According to another aspect of

35 the invention, an infeed paper guide assembly of a dunnage conversion machine guides



S5More particularly and according to an aspect of the invention, there is
provided a stand for a dunnage conversion machi ne, including a base, and a
pair of upright guide nenbers. The upright guide nenbers are nounted to the
base and support at the upper ends thereof a dunnage conversi on nachi ne.
The gui de nenbers define there between a channel for guiding sheet stock
material to the dunnage conversion machi ne. According to anot her aspect of
the invention, there is provided a dunnage conversi on nachi ne, including
converting sub-assenblies, and an infeed paper guide assenbly. The
converting sub-assenblies convert sheet stock material into a dunnage
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dunnage. The puilin assembly is powered by a pullmg ‘assembly motor having a pulling
assembly motor axis. The severing assembly severs the strip of dunnage into a dunnage
25 product. The severing assembly is powered by a severing assembly motor having a
severing assembly motor axis. The pulling assembly motor is mounted to the frame so
that its axdis is paralle! to one leg of the L-shape configuration, and the severing assembly
motor is mounted to the frame so that its axis is parallel to the other leg of the L-shape
configuration.
30 According to stil another aspect of the invention, there is provided a packaging
system, including a dunnage conversion machine and a packing surface. The dunhage
conversion machine is disposed above the packing surface.
According to another aspect of the invention, there is provided a packaging system,
including a dunnage conversion machine, a stock supply assembly and a gangway. The



According to another aspect of the invention, there is provided a dunnage
conversion system including a dunnage conversion machi ne and a stand. The
stand supports the dunnage conversi on nachi ne and supports a stack of sheet
stock material bel ow the dunnage conversion machi ne from which the dunnage
conversi on machi ne draws sheet stock material and converts it into a strip
of dunnage product The stand includes a pair of transversely spaced upri ght
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apart left and right inner-facing walls and transversely extending
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35 stack between the guide members, tilting the stack such that first and second diagonally



20 width of the upright guide nenbers is greater than the width of the
cover. The dunnage conversion machine is pivotably nmounted to the stand for
novenent between an operating position whereat the dunnage conversion
machi ne di scharges the strip of dunnage in front of the system and one or
nore servicing/l oadi ng positions whereat the cover of the severing assenbly
I s di sposed between the upright guide nenbers. 25According to anot her
aspect of the invention, there is provided a dunnage conversion system

i ncl udi ng a dunnage conversion machine and a stand. The dunnage conversion
machi ne converts sheet stock material into a dunnage product. The dunnage
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conversion machine is plvotably mounted to the stand for movement between an operating

position whereat the dunnage conversion machine discharges the strip of dunnage in front
of the system, and one or more servicingfioading positions whereat the cover of the
severing assembly is disposed between the upright guide members.

25 According to another aspect of the invention, there is provided a dunnage
conversion system, including a dunnage conversion machine and a stand. The dunnage
conversion machine converts sheet stock material into a dunnage product. The dunnage
conversion machine is pivotably mounted to the stand for movement between an operating
position whereat the dunnage conversion machine is in an upright position and one or

s0 more servicing/lcading positions whereat the dunnage conversion machine is at least

 partially inverted.
According fo another aspect of the invention, there is provided a baled stack of
sheet stock material for use with a dunnage conversion machine. The baled stack
includes a stack of fan-folded sheet stock material and a jacket for at least partially



20 steps of providing first and second stacks of sheet stock material with
an adhesive |layer applied to the top of the first stack or the bottom of
the second stack and a rel ease liner covering the adhesive | ayer, setting
t he second stack on top of the first stack, and pulling the release liner
from between the stacked stacks of sheet stock material to expose the
adhesi ve | ayer, whereby the adhesive bonds the top page of the first stack
to the bottom 25 page of the second stack. Accordi ng anot her aspect
of the invention, there is provided a baled stack of sheet stock material
for use with a dunnage conversi on machine. The stack includes a stack of
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asseml ythle ?elegi (s) rfrgr% ﬁ‘eJNEé’n%e stacked stacks of sheet stock material fo expose the
adhesive layer, whereby the adhesive bonds the top page of the first stack to the boftom
25 page of the second stack.

According another aspect of the invention, there is provided a baled stack of sheet
stock material for use with a dunnage conversion machine. The stack includes a stack of
fan-folded sheet stock material; a jacket having at teast two flaps forming an L-shape
cross section, a comer of the stack being disposed adjacent the comer of the L-shaped

30 jacket; and at least one bale tie for securing the jacket fo the stack of sheet stock material.

According ancther aspect of the invention, there is provided a dunnage conversion
machine for converting sheet stock material into a dunnage product. The machine
includes a forming assembly for shaping the sheet stock material into a continuous strip of
dunnage; a pulling assembly positioned downstream from the forming assembly for

35 advancing the sheet material through the forming assembly; wherein the forming assembly



20 the form ng assenbly and the second pulling assenbly Is downstream from
the first pulling assenbly; and wherein the first pulling assenbly operates
at a different speed than the second pulling assenbly to longitudinally
crunple the strip of dunnage passing through the dunnage transfer region.
Accordi ng anot her aspect of the invention, there is provided a dunnage
conversion 25 machine for converting sheet material into a dunnage product.
The machi ne includes a pulling assenbly for advancing the sheet materi al

t hrough the machine; the pulling assenbly including at |east two opposed
grippers, at least one of which is noveable through a dunnage transfer

region i nn@mgslfdnhél@oﬁtx% lfhﬂﬁ PG m@éqegﬁéck%%nﬁgﬁgs%g ; rsF(agWéﬂ—{ grip

therebetv& n E? g e[\ stoc materi a van st ock
material TRPGHGH™IETR e e siHR piclunnagg paddiresting ﬂﬂﬁféfmﬂgxﬁmﬁ@c $ebyiser i ncl udi ng
an apert aseergjiier ati ve to gather and laterally capture therein the sheet
stock materia transfer region; wherein
t he movi ng hc{%@r'ﬁgv%%?ﬁé ﬁ%@e%i HeE? fegﬁqnn@[a%d%%m\gdeg'aﬁanqge GOYErsiBR oj ect i ons
pr ot r udi r{@a"% %’FQ@eFﬂWEféwemt&naumbadunyagqmodtgt tThe mabiet st ock material .
Accor di Ngnaaes BRAmiAg BRSHE for LR Fméeéﬂéét%ck BfRh intcPa Blnfillofieg A dunnage

conver si Qﬂ K Q}@ conver nage product.
The machiNg qgﬁcﬁ E%aﬁemblﬁp?sl't}?ﬁeda%@#fﬂay‘ Wm%mﬁﬁﬁmmbih@sheet mat eri al
t hr ough tadeanding thiesheet triateris dHrbugh thedfoiarmiisyerihg Lvhéi'b:ﬁ%ea’oyﬁﬁigrasggmbqyot at abl e

o IR oA brd ¥ BRSO Bl S (ARG AR R T LT Y O
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menber'® [FEPRRY TSheRistRekK mat?ﬁa't'@c’ tha strip atdunezgerapd dirdclingethe fortuedrstripdo t r ansfer 5
regi on t itiereiieg seembly.and bei ng cooper atlve when rotating to gather and

| aterally cap tween to advance the sheet
material thr oéjééﬁ'% nﬁgﬁ:ﬁ. ans&eg{d?’gdnv(?ﬂ %rg,ts(ﬂr?ygpaﬁgyw@pe CRMEEPN of t he
i nvent i offechifg eoq"@fmmﬁﬁié@cbmdammgm dupnsgerpsedont. The achinef or converti ng
sheet matreruued firdt Bh@scRol FURAG SssBAIRY Sach gL ﬁhﬁg%%mbﬁ%aﬁ!aﬁmhaﬂﬁl t fgvo' o pul I'ing

asse r sheet materi hr ou t he pulling
assenb% ‘?Pe rgqvﬁﬂ 5’98‘8‘?’%‘8‘1’9*@0‘{%%"@"% ferpaigndp °PR9ﬁ'B@Tt§ oasietetvi ng a

cyli ndr| é@# Cc@mretwemﬁpatmelmhtéeatl‘plsuéabﬂo&lymaténabfo@hdwadd:u@gh@éaﬁr&nt s extendi ng
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one another_to, define dunnage tran Ion and bei ng

cooper at PRREHR S oahst %ﬂq I3tgralysagiytertharein e sheat éﬁoﬁwﬂ llnyteﬂﬂp% e erigphet 15 materi al
t her ebet moenthengh the trarsie rsgton] WereRG FrsIRNIRG baembly i diaRstied foRansf er regi on.

20  the forming assembly and the second pulling assembly is downstream from the first pulling
assembly; and wherein the first pulling assembly operates at a different speed than the
second pulfing assembiy to longitudinally crumple the strip of dunnage passing through the
dunnage transfer region.

According anather aspect of the invention, there is provided a dunnage conversion

25 machine for converting sheet material info a dunnage product. The machine includes a
pulling assembly for advancing the sheet material through the machine; the pulling
assembly including at least two opposed grippers, at least one of which is moveable
through a dunnage transfer region in opposition to the other gripper and cooperative to
grip therebetween the sheet stock material for advancing the sheet stock material through

30 the transfer region, and the moving gripper including an aperture operative to gather and
laterally capture therein the sheet stock material as the gripper moves through the transfer
region; wherein the moving gripper with the aperture includes a plurality of projections
protruding from ifs inner edge to aid in gripping the sheet stock material.

According anather aspect of the invention, there is provided a dunnage conversion
35 machine for converting sheet material into a dunnage product. The machine includes a



Accordi ng anot her aspect of the invention, there is provided a dunnage
conversion machine for converting sheet material having at |east two | ayers
thereof folded flat along their I ength and joi ned together along an edge
fold into a dunnage product. The machine includes a pulling assenbly for
advancing the flat fol ded sheet material through the 20 machi ne; an
expandi ng device operative, as the flat folded sheet material passes

t heret hrough, to separate adjacent |ayers of the flat fol ded sheet nateri al
fromone another to forman expanded strip of sheet material; the pulling
assenbly including at | east two grippers novabl e together through a
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pul ling 4 errbly for advancing the sheet material through the ngchine;
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cooper at |Wgﬁtly?®§ﬂ@ﬁ@ %ﬁ%@@ﬁe@ﬁ@d@ﬁ%ﬁ ?@PHF?‘&']‘a’E’ﬁﬁd"amﬁ% t he sheet
mat er ixgl shhig @#tﬂlbhﬂi@&rahffétﬁéﬁn@f ahd4l 628t on'adf the gappeaisdluding@n bgeriate | east one of

E Eg g; : ppgr wg?o 98%9% afd’ Igtera"f}}( &{p{fhrela %er%%%euéﬁgnotegg{ns oPsrelGnatdiatls Rt eri al - as
° p grippers move through the transfer region.

According another aspect of the invention, there is provided a method of converting
sheet material having at least two layers thereof folded flat along their length and joined
‘ 30 together along an edge fold into a dunnage product. The method includes the steps of
including the steps of using a pulling assembly for advancing the sheet matertal through
the machine; wherein the step of advancing the flat folded sheet material includes moving
grippers together through a transfer region in opposition to one another to cooperatively
grip therebetween the flat folded sheet material and advance the flat folded sheet material
as through the fransfer region, while an aperture in at least one of the grippers gathers and



noved through the transfer region; further including ranping the speed of
the pulling 20 assenbly up before starting a conversion process.

Accordi ng anot her aspect of the invention, there is provided a nethod of
converting sheet material into a dunnage product. The nethod includes the
steps of using a pulling assenbly for advancing the sheet material through
the machi ne; wherein the step of advancing the sheet material I|ncludes
novi ng gri ppers together through a transfer region 25 in opposition to one
anot her to cooperatively grip therebetween the sheet material and advance
the sheet material through the transfer region, while an aperture in at

| east oneatermmdaatu@s H1RA the SRATHGKISh6UD thatoRbIRE BlolgripsehPi Ffed Bl N the sheet
mat eri al s, fbppers are noved t hrough the transter region; further
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di ded hod of
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20 assembly up before starting a conversion process.

According another aspect of the invention, there is provided a method of converting
sheet material into a dunnage product. The method includes the steps of using a puliing
assembly for advancing the sheet material through the machine; wherein the step of
advancing the sheet material includes moving grippers together through a transfer region

25  in opposition to one another to cooperatively grip therebetween the sheet material and
advance the sheet material through the transfer region, while an aperture in at least one of
the grippers gathers and iateratly captures therein the sheet material as the grippers are
moved through the transfer region; further including ramping the speed of the pulling
assembly down after a conversion process is completed.

30 According ancther aspect of the invention, there is provided a method of converting
sheet material into a dunnage product. The method includes the steps of using a pulling
assembly for advancing the sheet material through the machine; wherein the step of
advancing the sheet material includes moving grippers together through a transfer region
in opposition o one another to cooperatively grip therebetween the sheet material and

35 advence the sheet material through the transfer region, while an aperture in at least one of



The followi ng drawi ngs are appended hereto and forma part hereof. 15Fig. 1
Is a front perspective view of a dunnage conversion machine and a stand in
accordance with the present invention. Fig. 2 is a rear perspective view of
the dunnage conversion nachine and stand of Fig. 1. Fig. 3 is a front
perspective view of the stand of Fig. 1. 20Fig. 4 is an exploded front
perspective view of the stand of Fig. 1, showing in greater detail the
conponents whi ch make up the stand. Fig. 5is a perspective view of
a stock supply in the formof a stack of fan-folded sheet stock materi al

for use in the dunnage conversion nmachine and stand of Fig. 1. Fig. 6 is a

front p%esg{?ﬁﬁéré Yhats B 18Erall\@pfitss HRpsn e Bzt siienal laathlalﬂmeamb stand of 25
Fig. 1 t he &unna e ConVﬁaﬁl on, I Chl ne ggllﬂ eB ﬁﬂ

servi ci WPQ)EQEH”% B gapser sepion 59 er 0?9@%1 ag% conver si on
machi ne asgmmadom@mfamlmpmmm@medﬂm@rmmﬂwwmg Fig. 7is a
rear PeLRaRl WSt yOlndkliRati BAen HaRKEASL on Mmehi ne and upper portion

of the s d

Convers: on SACHERHENAISRIR o heNeOn B RiPd 2ol ot SRt %L (G
el evat i QR&dt mbatesal ,maauhmagumm chﬂllr(mldmt}élstEps af Usikg egpulling show ng the
| nternal qurpgydgr q,dtv?rﬁggg él}?nﬁ?ngt%{acatengﬁhro@éhqhémgmuﬁgwﬁ%geupmé%98? lines a frane,

cover arft” S nac a right side
per spec tadvancing GwSbéetm&namwﬂm@m@m%@ﬁ“ﬁ@h@fﬁaﬁf@reQIO“ with the hood

t her eof ul.gbgegu&nsenmmem%&@wmﬁptmr@mﬂafeshmnmmwl component s of

E:gﬁv 21% siagyanea dgishest W%F?'éhm%h g tﬁ?s‘l?hrgg'ﬁ'bé@ L) r\é ﬁ.'na\{ !si’%%ﬁ‘geﬂft Bgs ?;J Pgﬁg? 0
perm t \heeaipp@s ahthérs and lateexlinedpturasthoeie eshest mmalraamlgﬂepers are
moved through the transfer region; further including operating the pulling assembly at a
first speed; and operating the puliing assembly at a second speed.
The following drawings are appended hereto and form a pari hereof.
15 Fig. 1 is a front perspective view of a dunnage conversion machine and a stand in
accordance with the present invention.
Fig. 2is a rear perspective view of the dunnage conversion machine and stand of
Fig. 1.
Fig. 3 is a front perspective view of the stand of Fig. 1.
20 Fig. 4 is an exploded front perspective view of the stand of Fig. 1, showing in
greater detail the components which make up the stand.
Fig. 5 is a perspective view of a stock supply in the form of a stack of fan-folded
sheet stock material for use in the dunnage conversion machine and stand of Fig. 1.
Fig. 6 is a front perspective view of the dunnage conversion machine and stand of
25 Fig. 1, with the dunnage conversion machine shown pivoted to a servicingfloading position,
and with a cover of the dunnage conversion machine removed for viewing componenis of
the machine.
Fig. 7 Is a rear perspective view of the dunnage conversion machine and upper
portion of the stand of Fig. 1, with a hood and a swing open guide panel of the conversion
a0 machine shown in an open position.
Fig. 8 is a side elevational view of the dunnage conversion machine of Fig. 1,
showing the internal components of the machine, and showing in phantom lines a frame,

cover and hood of the conversion machine,



Fig. 11 is a perspective view of a pulling nmechani smof the dunnage
conversion machine of Fig. 1, the pulling nmechani sm being shown nounted to
a franme of the dunnage conversion nachine. 10Fig. 12 is a top plan view of
the pulling assenbly of the dunnage conversion nmachine of Fig. 1. Fig. 13
Is an end el evational view of the pulling nechanismof Fig. 11 and a
constriction nenber as seen fromthe upstream end of the dunnage conversion
machine. Fig. 14 is an end el evational view of a severing assenbly of the
dunnage 15 conversion machine of Fig. 1. Fig. 15 is a perspective view of

t he severing assenbly of Fig. 14. Fig. 16 is a perspective view of an

out put chut e Fgnglisa right side@arspéctiveevbeilit dungagesemetsion mathindd Figohver si on

machi ne a en froma dowstr, ; SkSdson nachi ne.
20Fi g. 1"?'{?‘it€ee'3°°g};rﬁée%'f’g{)zg?‘?"djr?&ﬁ&\rﬁ:oggv& (t)t& Teg%ggf:@g(@%?sygt ?ém i ncorporating a
dunnage tbemaehisi on machi ne in accordance with the present invention.

Fig. 18 is appeysipefd o pefsBubitd vidw Sakaflhdid coneisRAniaBamd ¢idlgat,i ng t he
dunnage conversion nmachine In accordance Ww tp t?r%g rlesente|tsn0\{cent i on.
Fig. 29 Withthe hood deeaof ingg opgnrgsifen to aermifyismlig or 19 REPSUETE™ i ncor por ati ng

a 2.5 dupeageniwonversion nachine in accordance with the present invention.
tand 1n acobiane 8 PeePRAE Y or ol et aR IS R Tan. i .
21 is a thachine opEigstp thetphilieg meckanisn beipgshowa AuRed fpjadrams @l the dunnage
conversion machine. .
10 Fig. 12 is a top plan view of the pulling assembly of the dunnage conversion
machine of Fig. 1.

Fig. 13 is an end elevational view of the pulling mechanism of Fig. 11 and a
constriction member as seen from the upstream end of the dunnage conversion machine.

Fig. 14 is an end elevational view of a severing assembly of the dunnage

15 conversion machine of Fig. 1.

Fig. 15 is a perspective view of the severing assembly of Fig. 14.

Fig. 16 is a perspective view of an output chute and a portion of the severing
assembly of the conversion machine as seen from a downstream end of the dunnage
conversion machine.

20 Fig. 17 is a side elevational view of a packaging system incorporating a dunnage
conversion machine in accordance with the present invention.

Fig. 18 is a perspective view of a packaging system incorporating the dunnage
conversion machine in accordance with the present invention.

Fig. 19 is a perspective view of yet another packaging system incorporating a

25 dunnage conversion machine in accordance with the present invention.

Fig. 20 is a front perspective view of a dunnage conversion machine and a stand in
accordance with another embodiment of the present invention.

Fig. 21 is a front perspective view of the stand of Fig. 20.

Figs. 22-26 illustrate sequentially several views of an exemplary technique for

3 Inserting a stack of fan folded sheet stock material into the stand of Figs. 20 and 21.

Fig. 27 Is a front perspective view of the dunnage conversion machine and upper
portion of the stand of Figs. 20 and 21, with the dunnage conversion machine shown
pivoted to a servicing/ioading position, with a cover of the dunnage conversion machine
residing between a pair of upright guide members of the stand and therefore hidden from

35 view.

10



Figs. 22-26 illustrate sequentially several views of an exenplary techni que
for 30 inserting a stack of fan fol ded sheet stock material into the stand
of Figs. 20 and 21. Fig. 27 is a front perspective view of the dunnage
conversi on machi ne and upper portion of the stand of Figs. 20 and 21, with
t he dunnage conversion machi ne shown pivoted to a servicing/l oading
position, with a cover of the dunnage conversion nmachine residing between a
pair of upright guide nmenbers of the stand and therefore hidden from 35

Vi ew. Fig. 28 is a front perspective view of the dunnage conversion
machi ne and upper portion of the stand of Figs. 20 and 21, with the dunnage

conversion rfmghzsngaﬁm s;ﬁléct{\fétvitﬁirdfme&luﬁﬁgdbmmgbhnadtmgpnptusparlon with a
cover of the

unna onver e re5|d|n air of upright
gui de neIHioR f B¢ stgr%bofi:tgaﬁﬁ a&ﬁgﬂt"ﬁg&@f@%agﬁlcgygﬁ B‘%m eg\;/l‘l ‘gnwp and Wt E ag
hood of givseedeeavavisngivadirgqiositian, wittoawovernof e dupeage p@yﬁlﬁ%ﬁwﬁ“‘me Fig. 29 is
a perSpe{%t%ainibe %Wa%awgﬂlfﬁﬁg-ﬂ@b@gm%ﬁ{%mtﬁé%tﬁﬁaaa@uh kHekfdrb RiagimiRAge conversion

machi ne TeCtiv tive to the stand froman operating
posi t sorview aed withrafoef ﬁﬁm eavgreign Hadiine;shewn ireg oPeB@osilon; si de vi ew of the

Fig. 29 noung; n@a%%&@ﬁéoﬁ@we&k@wmnﬁr@m@mm @abling tHealubizge mechani sm when

t he dunnage convers Lne Is Flg 31
is a si o‘é’ﬁ‘(ﬁrﬂ‘?ﬁ 'B?Chf"ﬁgontﬁ 85%&5@" %ﬂtﬁ? fehag"e{‘)’ asﬁ%ng ﬁ?m%ﬁ%bér%lg@t he position of

t he mechmsitientowtservichpivadogpesdien.conver si on machine is in a servicing/l oading
posi t1on. Fig. 3d:|bQS|dé%eW§ftﬁe ﬁgr@ﬁ&m@%&dhmn@fsh@\mmheﬁosﬂmﬁk of sheet

stock materi I n accordance wth % |nvent|onq 15Fig. 33 is a
si de ¥i ethPB‘PC*taﬁ'émB‘@P'éH‘eéP%Re@"VﬁP@“mg "é?és\r}la@\% 2498/ %M 1ine 33-33 in
Fig. 32. Fig. 31 is a side view of the Fig. 29 mounting mechanism, showing the position of

the mechanism when the dunnage conversion machine is in a servicing/loading position.
Fig. 32 is a perspective view of a baled stack of sheet stock material in accordance
with the present invention.

15 Fig. 33 is a side view of the baled stack of Fig. 32 as viewed from the line 33-33 in
Fig. 32,

Fig. 34 is a bottom perspective view of the baled stack of Fig. 32.
Fig. 35 is a bottom perspective view of the stack of sheet stock material forming
part of the baled stack of Fig. 32.

20 Fig. 36 is a perspective view of a baled stack of sheet stock material in accordance
with another embodiment of the present invention.

Fig. 37 is a side of the baled stack of Fig. 36 as viewed from the line 37-37 in Fig.
36.
Fig. 38 is a perspective view of a baled stack of sheet stock material in accordance

25  with another embodiment of the present invention,

Fig. 39 is a bottom perspective view of a stack of sheet stock material in
accordance with another embodiment of the present invention.

Fig. 40 is a perspective view of a baled stack of sheet stock material in accordance
with stili another embodiment of the present invention.

20 Fig. 41 is a schematic perspective view of a pulling mechanism and forming section
in accordance with another embodiment of the present invention, with sheet stock material
being shown trained around a constant entry roller and passing through the forming
section.

Fig. 42 is a schematic perspective view of a pulling mechanism and forming section

35  in accordance with still another embodiment of the present invention.
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Fig. 34 is a bottom perspective view of the baled stack of Fig. 32.

Fig. 35 is a bottom perspective view of the stack of sheet stock materi al
form ng part of the baled stack of Fig. 32. 20Fig. 36 is a perspective view
of a bal ed stack of sheet stock material in accordance w th another

enbodi nent of the present invention. Fig. 37 is a side of the bal ed stack

of Fig. 36 as viewed fromthe line 37-37 in Fig. 36. Fig. 38 is
a perspective view of a baled stack of sheet stock material in accordance
25 wi th anot her enbodi nent of the present invention. Fig. 39 is a

bott om perspective view of a stack of sheet stock material in accordance
wi th anot her ngIhGGH d@hémaiic pispectivecseanndf aiforinihg tseakion in accordancéwigh 40 is a

perspectlv é?rtnen"i‘ Rﬁéﬁ’gse{ﬁﬁ?éﬁ“ﬁ{ sheet stock material in accordance
e

with sti Iapo present invention. 30Fig. 41 is a
schemati ¢ perrsi@e‘iétla whw@wp@fsp@hmiqw ¢f@ PiliegTRPRNIRFTBARH PBITE $8§"Bect i on i n

accor dange, Whrtithod Wtk {18 bndiEP eshod Nt 6f thé resddt iRGeAtidn. | nvention, with sheet
stock material being shown trained, around_a const.ant i@rmnigsgcy er and

passi ny t hr ough %W#%?mﬁtﬁ@e%%cwww of & pulling mechaiprg an Chemat i ¢
per spect iindscordawe oith afupthérleimbgdineativéthe presentéhvérdiomi ng section 35 in

accordance "“F—ﬁﬁ' ﬁﬁd{ém&ﬁ&fn?@ept TR T%Bks m&nﬁ&n&éﬁr%ﬁ&%ﬁu;ﬁsﬂg&ﬁl“on

Fig. 43 is a's ers Ve VIew o section i'n accordance
Wi t h anoPHling reeebarsmensta @wnﬁtrﬁ@mw@%mchamm*ﬁh@heefs ock matgtighbeingy j s a
schemat i ghq@f RivGHebd HBrethidRigh.0f a puI l'ing mechani smand formng section in
accordance w

is a €hemati %g 5% t’%?)%cg?rp%}'@ psrsg?ﬁ%ﬁ qug';]‘%)fl?logup';% h'%e g‘ﬁ piﬁo‘gn%% {(')VfraFn ngFls gct |4g n
the present invention.
Fig. 48 is a schematic perspective view of another pulling mechanism in
accordance with the present invention.
Fig. 49 is a schematic perspective view of still another pulling mechanism in
15 accordance with the present invention.
Fig. 50 is a schematic top plan view of yet another pulling mechanism in
accordance with another embodiment of the present invention.
Fig. 51 is a schematic front elevational view of the pulling mechanism of Fig. 50 as
viewed from the line 51-51 in Fig. 50
20 Fig. 52 is a schematic perspective view of a pulling mechanism, forming section
and stack of sheet stock material in accordance with another embodiment of the present
invention, with the sheet stock material being shown trained around a constant entry roller
and passing through the forming section.
Fig. 53 is a schematic perspective view of the pulling mechanism, forming section
25 and stack of sheet stock material of Fig. 49, as well as an expanding device in accordance
with the present invention,
Referring now fo the drawings in detail and initially to Figs. 1 to 4, there is shown a
dunnage conversion machine 10 and a stand 12 in accordance with the present invention.
The dunnage conversion machine 10 converts a sheet-like stock material, such as one or
sp more layers of recyclable and reusable Kraft paper, into a strip of dunnage including, for
example, a relatively narrow three dimensional strip or rope of a generally cylindrical
shape. The machine 10 has an upstream end 14 at which sheet stock material is supplied
{o the machine 10, and a downstream end 16 from which the machine 10 discharges
dunnage product. As used herein, the terms upstream and downstream refer to a travel
35 path of sheet stock material, illustrated at 15 (Fig. 8), as it passes from the stand 12 to the
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I n accordance with a further enbodi nent of the present invention.

Fig. 46 is a schematic top plan view of a constriction nenber, and an
upstream pul li ng mechani sm and a downstream pulling mechanism wth sheet
stock material being shown advanced therethrough. 10Fig. 47 is a schematic
perspective view of a pulling nmechanismin accordance with the present

I nventi on. Fig. 48 is a schematic perspective view of another pulling
mechani smin accordance with the present invention. Fig. 49 is a
schematic perspective view of still another pulling nmechanismin 15
accordance wth the present invention. Fig. 50 is a schematic top

pl an vi ewutdt of it darmadd @nveapsion! manhingd 0 baa steprof duneage prodagic Eharuntaganot her
enbodi maﬂa Aokt id Ly Bé ?rﬁ&ﬂﬁ dnf%%@t Slble grotec@e%aclé&n Raftrd §aeapti c front

el evatio Vi eW O . as viewed fromthe
| i ne 51- Bped 25 yoiddill OBWSHIOH'HQ duripg 'g’"pm |'§e %ta"@c'HéﬁT%fteFf@dﬂEar%eﬂ@@'ﬂyl ve view of a

pul I'i ng REg; Bﬁ'ﬂdaﬁﬁ@r aﬁ@:hﬁﬂtdég a%@@émlihd%flﬂlr Sﬁl.@ﬁéfhtgﬁldé?hemberslzz)ﬁlﬁrhmt erial in
accordance wth ?

t th th heet
stock Pati PGS rﬁ@‘e%‘?}d‘? eﬁ‘r EFE%%OE.'PBW\'@ ogthggg%t@ﬁ'?c@nf“’r ?/elgrzg}@f’er ang >hee
passi ng tthat thegitant M2 afidmadhing 16 ewy be moved easily. Fig. 53 is a schematic

per specti ve Vagiolhor %ﬁés@e&r@m{.@ﬁa (W sri B f4onu@5 and stack of

sheet stock nma as an_expand I?rﬂ \(i/ew ce in
accor dandeaciing f0.t I dheghusat BWW@??NSWSWCKSUPP'Y%FéPP?rﬂ B 0 t he drawi ngs
in detai |ma%ﬁﬂei1ﬂlbﬁd ifdildgs b Stablt ¢ Fan-fbidédshéet stdele matetial ssdsmanhasldmmﬂfage

conver S ! [,rra Cﬁ?& { gstsl gn t%e gas% 1%%?l {Flg st]a%d llé]be%e%g ﬁ%ﬁ%ﬁ@t@gaﬁ@m&ﬁﬁer@ sent

i nventfo Ahage conversi on mach a sheet-Tike stock
mat eri al , sucHdee@nmemfefBlbatrm dodgkpyenhs27arayrhe @y eiipelyes@ r eusabl e Kraft

'ltoﬁper dl Qshepl ggéhléét%éﬁnaﬂaﬂﬁ%ﬁdefm%ﬂihlﬁgw frk eﬂﬁfﬂé}hﬁam aatemeiwﬁt i vel ¥hnar row
ree di mensi ona ndr i e. e

nmachi ne i sél?P“(éfs’P%é’ir’ﬁ‘ @'ﬁgorrﬂ} 3f°il\%ﬁ$]8ﬁt sé%%@la}gg?l&%ﬂ%gf%? %{{) i s supplied
t o t he nonlsuitablySuppanal = ittlenisdy theatand 2l Alrriativein thiziagih ot thestagkddli ne 10

di Sch%9%&&0&&%@&9&&@5@@%&5@% B1o8ddbaidobi of R tistgaam and

downstream’ref er sheet stock grl al illustrated
at 15 ( Filge agyantage to fan-folded ghest ?f%m%%ﬂak nEairepboaG Qo Bl b EFet of ¢ he
dunnage GrRawtiA, Sl that tHEeil imitmal Or esinértis fofovgrcdie. dUstniageasedogersiing The dunnage

product I SlisefL 3460 1B Yd BTN Aldehns FERARTR! nehid Gt B ka0 N0
matenal is used instead of rolied stock material. Also, although in the illustrated

20 embodiment the fan-folded stock material comprises a single ply of the sheet material,
multi-ply arrangements, such as two-ply or three-ply arrangements, may altematively be
used in the present invention. The number of plies of the sheet material may vary
depending upon the characteristics of the dunnage conversion machine being used and/or
the desired qualities of the dunnage product being created.

25 Each upright guide member 22 includes an inner side wall 30, an outer side wall 32
spaced from the inner side wall 30 by a gap G, a front wall 34, and a rear wall 36. The
rear walls 36 span the gap between the inner and outer side walls 30 and 32 and connect
the rear edges thereof. Similarly, the front walls 34 span the gap G between the inner and
outer side walls 30 and 32 and connect the front edges thereof. The front walls 34 extend

30 inwardly beyond the respective inner side walls 30 to form a pair of respective front guide
surfaces 44. A transverse support member 48 is connected to and extends between the
guide members 22 at the upper most end of the guide members 22.

Referring to Figs. 3 and 4, a pair of vertically extending catches 52 are hingedly
connected via hinges 54 at or near the corner formed by the respective inner side walls 30
a5 and rear walls 36 of the upright guide members 22. The inner side walls 30 each include a
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used as void fill or cushioning during shipping. The stand 12 is oriented
in a generally vertical nmanner and i ndudes a base 18 and a pair of upright
gui de nmenbers 22 to which 5 the machine's frane is nounted. The bottom
corners of the base 18 include wheels 26 so that the stand 12 and machi ne
10 may be noved easily. A stock supply 27 supplies sheet stock
material to the upstreamend 14 of the nachine 10. In the illustrated
enbodi ment, the stock supply 27 is separate fromthe nmachine 10 and

i ncl udes a stack of fan-fol ded sheet stock material such as that shown if
o Fig. 5, which rests on the base 18 of the stand 12 between the upright

gui dg ”?ﬁﬂ?ﬁ‘déd tﬁslé%%r ?dehiny\ﬁd éiTehgor&éHéﬁ%?remthameréw?ﬁVMhswm! y 27 mﬁy be10
any desire e for s ing sheet material. n machi ne 10.
For exaniecs s Sa e pralRTe 9t 3 peenabaiey o et B boBnR 2 ERaRe T OO 1P 10,
roll of mivehé respenthle stotst 69y aral a clasedh pasifionin viieh hel aatcherbXaxiendbvgrdguppor t ed at

'S endsto%ﬁiggﬁe %ﬁl@psu%ﬁ{eg%%ﬁ s’ﬁﬂééggg‘géﬁgiofg%&ﬁé%éigpogéd frdiethetrarek roll 15 may

be supported on a separa an 0SE€( a%J acent OF_I next to the
st and 512@“191@“&@3%9&@@@’6%‘&7@41‘ dheiediehesaare sprkgibiased averds el n contrast to

a stock geddd pefiticrieet material, is that there is mnimal or no inertiato
overcone. Al so, increas oper ating. speeds ar | edge-tension
probl ens ar e%ﬁ?%rﬁ?%d’fﬁﬁa}%ﬁ@ﬁ%ﬂ@%ﬁ%@ea33 agi? %@gr?%?&eg}egﬁﬁ%é used i nst ead
of rol | echatetia¢fig.rbaingal widihEligblly laﬂsmmd@ﬁrﬂlstmcﬁ hetwien the upright@dide 0 enbodi nment

t he fan- Lol dadoStAe g gRiake? thafl HERfidhESbetweni indhyst eligel BEms heet materi al
mul ti-ply arrangenents, ‘such as tm-é)l'%\?gh thretg-ﬁ%_}‘ a%ang%@gents, may

al t er #at Faiehey Sang 8 dgpth plichydess, andhg dis BB ther it AHISRY plies of the
sheet na§efaced 44namy 64 Blinsedefendine eanpidine dtdnd 1Clhatwaen de iggidé wembdrs t he dunnage
conver si ' ' ' | ki wbhe dunnage
pr oduct g%iﬂﬂ%%g’b %gﬁzgnghé‘!%g@%ﬁlyﬁég%%ﬁtowﬁ?%?h%f;%g?&%d %ﬂ@?ﬂ%&tgéan I nner

si de wal verty@i sleim6¢ ukhisrengblercthe fan foldedl sheel stagk mateial ke Pupfigd fowerddle wal | 30 by a
gap G afr{:\ﬁt@ﬁﬂe Witabes4. of B duide ?@mbeﬂli\iﬂﬂ%lﬁﬁ.theﬁmkb%n faldaH lslseeB6 ﬁpan t he gap
etween t | nner _.and, out er .si wa t the rear edges
t her ed¥ . S‘%?WS’#%‘ ?Eupstqh%#?'g%% %@F?ess %%%%é%ggﬁ%gpgggg@g%%pn the i nner and
out er si duginghbibsed positions) tpebwicepteringtrecstack tfan falsied sheehaleck paigrBbf . The front
}Na| l's 34,3@&@&&‘][199 ﬁ&tb@a@éﬂb?éshﬂtﬁﬂ@ﬁ#egééﬁgﬁi&?@ﬁﬁ@s‘ﬁz irﬁAm?crnt aiddearval | s 30 ':o
orma palr of respective fron ui de s Ces rapsyerse suppor
menber 48”‘1"’35‘@8%@6135‘516"( gt r@igg‘ﬁ&’é’u %ﬁﬁ@&@ﬂgf%ﬁf’tagoﬁé ers 22 at the
upper nDRided Bhecditodkimaterial foen tiping eitiser B2rwardly or forwardRelibiran thegstand Fi gs. 3 and
4, a pal 2.Q\[hilé/ b Fnh%de%aﬁ&é@&%&?sﬁ@ﬂv& B@§e MEmB4rS 2P brag@ibnat egnect ed vi a

hi ngeS 54™at or near the corner rmed by the rﬁ% ective ‘I?{“%nﬁl’ side walls
30 35 antedpeadhe ligiihoad aigheystagkoh fay) fpidedishedt Bosiemalena) Hea Moding B nner si de

wal | s 30wmag theistaad 1zl at s beet foumbthatsios paticubyig nsefg w66n the i iSor recei pt

there throu of the r ' 2. The catches 52 are pivotable
Al o el RIP S n 8 WiEGS 22

bet ween HNVOpen posi ) € catches 52 retracted into the
respective s|Referigoowde figs Scf el tesiingags coRversigRimashing 0 iR BPEiEs 52 ext end

| nwar 6H Yio the stand 12 viaa pair of hinge plates 80. Each hinge plate 80 includes a transversely
extending hinge pin 82 which is rotatably supported in a suitable manner at its opposite
ends in the inner and outer side walls 30 and 32 of the respective upright guide members
22. The hinge plates 80 include at one end thereof a T-shaped flange 88 to which the
dunnage conversion machine 10 is suitably mounted, and at the opposite end thereof a

30 transversely extending pivot pin 92, which couples the hinge plate 80 to one end of a gas

compression spring 96 to enable relative pivotal movement between the hinge plate 80
and the gas compression spring 96. At the opposite end of the gas compression spring
98, there is provided a fransversely extending pivot pin 98 which is supported in a suitable
manner at its opposite ends by the inner and outer side walls 30 and 32 of the respective

as guide members 22.
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towar ds one anot her such rear guide surfaces 64 are oppositely disposed
fromthe front guide surfaces 44 of the front walls 34. The catches 52 are
spring biased towards their closed positions. In accordance with the
present invention, when a stack of fan folded sheet stock material (Fig. 5)
having a width slightly less than the distance between the upright guide
channels 22 (and slightly greater than the di stance between the innernost
edges of the 10 catches 52) and a depth slightly |ess than the distance
between the front and rear guide surfaces 44 and 64 is inserted fromthe
rear of the stand 12 between the guide nmenbers 22, the catches 52 defl ect

out war dl y rel"atelmrgemteee@ aﬂ@@&dﬁ@éueﬁﬂ}qhéﬁfnﬁéb%tooﬁ@f]sfbn%xﬁe @spect i ve

verti cal bl.e he fan fol'ded sheet stock material to be
pushed tg% L&%étth%%of ?n8¥1 ediebeg"(‘?re? g dwnaggcogyersiolumpingererelifer s 22. Once the
st ack of pqiséwnﬁmadéamm@edaﬂ&nrmg@ednvmmema@tneabm:snoh&mg &dsﬁaﬁ (Fgi de surfaces

44, the gptTHBQSs %M,b?]%mg?g#%é@e}%gjdﬁe@%%@b ﬁ%ﬁf@F%@ ositions, thereby

capturl ng t he stack eet s tvveen the front
gui de % uFIYEIE MAching i Ofrvepr s ongatiaepasitien @l@@sw@aﬂoadih@pdsmomt and rear guide

s]thr ]1: acefs 44 gds Shbwp e aaﬁt{Z %Hrr@é%htds%@ﬂﬂ?reir@& b!tet\mﬁé‘d ﬁ@ﬂﬂ&aﬂgl the stack
of fan eri either rearwardly or

f or war dl %t%%% ef%‘% g%éot%td% ftﬁar C?“? ”Wﬁmﬁﬁ‘d‘?ﬁ%m §fh&% wasndle duanage 30 of the
r espect i {REVEJEiPRI@aghinet8iissin toopsrating positon. When basmnna@mmeemb\e | i kel i hood of
the st aciahine! a1 ieled e HaBbrafiYoinam: M b ARh B ﬁ ngLeratly withn

t he s}oané:l 1@ %‘]EBW?HSQ been f ound art seful when the
st andi s7RTEgY 8 RiBte 83 ds,piyatre qbgut e, hings piny ﬁh@é"ﬂﬂﬁ@@tesﬁ(l%ertSRef erring now
t o Fi gs.apylling faerdorathe gds&odpmaa@amﬁgmﬁ@umgp;m|pmeg21@,nb§¢hgount ed 25 to the

tand 1 e 0 | ud
tS r ngvefpdﬂh%;ext e%éeld ﬁthe%s%%c&){ara\tn b?\'/?]h “ m?%?%ﬁigmﬁ ggdgi)ﬁ'lf’é]egdul ﬁsaa

sui t abl e° €8N be;pivo aB‘bﬁBBﬁPQ@Q%PR!‘Sefﬁlﬁﬂ mﬂfé“ner‘lﬁmayaﬁdlvoiad rthesi de wal | s 30
and 32 dlenddedoading pesitiohve upright gui de nmenbers 22. The hinge plates 80

ncl ude at o ; efaT a e8tov\/nchthednnae

lzonvg‘rgm on maﬁg MB%@sgsuﬁﬁegb"ﬁ ﬁ%%rﬁ fs"’tzﬁ‘é{'%%%%{?at euendgt her eof
a 30 trmmw@ﬁtt@fwgﬁ@qﬁsﬁ@nﬂmn ﬁveglnnnaghomiversnmpiaametmes i nge plate 80
to one anskedficoioddity pEALTA! TRE E%e‘fé?é ol s 10 a?é'%mm?oerd%la%é(g%&w@' vot al

novenent n e, hi te 80 and ing 96. At
th\é oppgg'ﬁﬁagwﬁﬁaachﬁqs f%la"nﬁ%{‘? é'ées'ﬂ'ﬂﬁ‘ia%?qtfﬂ'@d%’a"&@?(aﬁ“é32 §ﬂqorOV| ged a

t r ansveresesutaldk casnetitesigo thevroker pirfacedd thutearwails3es EAERhihgshidt s@nas t abl e manner
at 165 oBRASIN of BilBuDi ol dEbiphARRR iRt HoH bhilfed Bbh hacife BT 32 OF the
respectl V ace of |gsu+-g'|aped ﬂange 88 is approximately perpendicular refative to the hotizontal
as is illustrated in Fig. 6.
Each hinge plate 80 includes a plurality of transversely extending
adjustment holes 120 disposed on a circumference spaced a radial distance from the
25 {ransverse hinge pin 82. Each adjustment hole120 in the respective hinge plates 80
' corresponds to a position to which the dunnage conversion machine 10 may be rotated. In
the illustrated exemplary embodiment, each hinge plate 80 has three adjustment holes
120, wherein one adjustment hole 120 corresponds fo the dunnage conversion machine
operating position, another adjustment hole 120 corresponds fo the dunnage conversion
30 machine servicing/loading position, and an intermediate adjustment hale 120 carresponds
to a position intermediate the duninage conversion machine operating position and the
dunnage conversion machine servicing/loading position.
A spring actuated actuator pin 124 is provided in each upright guide member 22
(only one is shown in the Figures) and is spring biased In the corresponding adjustment
35 hole 120 when the adjustment hole 120 and actuator pin 124 are brought into alignment.
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The hinge plates 80, and consequently the dunnage conversion nmachi ne 10
nounted thereto, may be pivoted between a dunnage conversi on machi ne
operating position (Figs. | and 2) and a dunnage conversi on nachi ne
service/l oading position (Fig. 6). The gas conpression spring 96 danpens
sudden novenent of the dunnage 5 conversion nmachine 10 between its
operating position and service/loadi ng position. As is shown in Figs.
1 and 2, the hinge plates 80 fully retract between the inner and outer side
wal ls 30 and 32 of the respective upright guide nenbers 22 when the dunnage
conversion machine 10 is in its operating position. Wen the dunnage

conver si-gg emeit ﬁﬁ1é|4QhérébyrHé¥ &k thé Qumnﬁé'@coﬂﬁ?&&trhélﬂmgqmnttﬁ sk&y the

servi ce/ |l oadi ng position, 10 accordlﬁg E ate 80 is pivoted
about t HROSHPhg 'mVﬁtf@ziun@%eécm\'ﬁ@@nmaa@!@e oafifpestng 'g‘iﬂ "PREUMBr ce on the

gas coniressl z@pl;ﬂsqodsut frgn%cchd‘aa%mmghgbhjestnaer\mble P20ardZhe ddRayet he pul ling force
ol at o 0 nergEhah BB TE Rt £l dielo G B OP BANERATRERTD oy b
pi vot éd ackiatonpin éé‘i whereyniop &t avipajopin (i Roautoricipally sisaps hackrintd adiFergnt 4, the rear
wal |'s 36GgpEintdnenciiizd % %&?@%éduazada%&eﬁstoﬂ%c&mmhtgmﬁ@f&ﬁ%mdat e the hinge

plates 80 when the dunnage conversion machine 10 is in the service/loading
posi ti orPosHigl, perimeters of the slots 106 are reinforced via respective
rei nforci ng Bs aecketrsin EQS6, wite the idistinage taveastion machineniens @vetkdaoiter side wal | s

gg aggc%%Hgﬁgmaﬁgg&e,r@ghﬁxmswa@gs@eg of ehmﬁa DOGerSiH .ﬁ@&ﬁe(@ 1t he rear walls

ort on or cut- enabl i ng
t he HP ngeighiniaye WWW%‘#MW%KOPWOWH@“YWW%{@@ of its T- shaped

f : ?nge aﬁeﬂa&)r APBEON a@tegém tﬁ@ﬁﬂlﬂ(ﬂd b6ditlons tgr\&}cﬁ'tl'}e\dgnﬁé@e bﬁ?eﬂ@@lﬁ I zont ?I as is
illustra ach ncl.udes urality o

transve r"ts'aecﬁ '99 39( {"eg%e ?106 ‘“8'2ﬁdd’£? |p8@tsfg6°°8?5 tB 8%%836]8% mgc@fer cunf erence
spaced d0r Alspaas isliudhes de&snbadchﬁwwglﬁal&eadma nEshesetstock intthe dinna@®@?2. Each

adj ust ”Q:Bﬁve%n%acﬁﬁe H@lsrs*ﬁﬁ)lrﬁéaweﬁiﬂe‘ﬁ@nﬁb@%v%@ﬁ facHiie isAmsesponds to a
p05|t|on to]n\é\% t he, dunnage conversion machine 10 may be rotated. In the

i |1 udt r SFE # BB hodi nent, each hinge plate 80 has three adj ust nent
hol es 120, wReferingnanie Fid) ugtmﬂithhdmmagﬁbnwimm@mmdsoinoluddsa dunnage

conver sigg e%@@hla’?ls gﬂ:ﬁﬁt@& {1 8GR 4 %e@%ﬂw?ﬁdn R A ﬁﬂoeg 120

COI'I'ESpOﬂ s to nna conver si on I neé SservicCl ngﬁ adi ng

posi ti of® 8%‘“865‘?%’?'@}9?6@@{‘%5@8}ﬁﬁ%ﬁkﬂﬁtﬁ"a‘H@PédE@@%?fPi‘%ﬁ o to a position
I nt er nedbatvRicl bwed wamaE of A BXNESILE Bub@edthiiies, apE &ihice@pdpeBdlideon and t he

dunn 39¢ ag%rl]n\{aw 15-55 Wﬂlcﬁrgiﬁxlailf@g IOESIF@/ g#dlo@%él!c%@gli'lerégstg&sni'legtén%p "The dunnage
conversion machine 10 also includes a cover 162 at the downstream end thereof which
covers various of the conversion sub-assemblies and has secured thereto various control
features of the dunnage conversion machine 10.
The frame 150 includes a palr of side walls 170, upstream and transversely

25 extending upsiream and downstream walls 172 and 174 connected at their lateral edges to
the side walls 170. As is shown in Fig. 8, the upstream wall 172 is shorter in height than
the downstream wall 174. The side wails 170 are parallel to each other and perpendicular
to the upstream and downstream walls 172 and 174. The frame 150 also includes a
transversely extending internal support wall 180 which extends in an upstream-

30 downstream manner from the bottom of the upstream wall 172 to the downstream wall 174
so as to form a T-shaped configuration with the downstream wall 174. A pair of iaterally
spaced side arms 184 project perpendicularly from the respective side walls 170 and a
guide panel 180 is connected at its lateral edges to the respective side arms 184. The
illustrated guide panel 190 is perforated to reduce weight of same. A constant entry roller

35 196 is rotatably mounted at its lateral ends to the distal ends of the respective side arms
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A spring actuated actuator pin 124 is provided in each upright guide nmenber
22 (only one is shown in the Figures) and is spring biased in the
correspondi ng adjustnment 35 hole 120 when the adjustnent hole 120 and
actuator pin 124 are brought into alignment The actuator pin 124 thereby
secures the dunnage conversion nmachine 10 in the desired position. To nove
t he dunnage conversion nmachine 10 to a different position, the actuator pin
124 is pulled out fromits correspondi ng adjustnment hole 120 and the
dunnage conversion machine 10 is pivoted until a different adjustnent hole
120 aligns with the actuator pin 124, whereupon the actuator pin 124

autowathahlvhmaa@tbﬁtﬁj&oneam ﬁowﬁﬁe%fa%r%iﬂntéﬁiy'ﬂﬁ&n@tﬁéc&%r%g%@@- to secure the
dunnage cor}iﬁrm qﬁ@r@ ne 10 in its d11 fferent (new) position. As is shown
in Fig. &SS9 Eﬂﬂqgﬁ‘@w@ﬁﬁ(}@}a@"@n machine 10 is pivoted to its

servi ci ng/ | oatherigfegiosipes guide assermidlyr1al inclodgsarpeitossid artnk 200chnd aggige conver si on

machi ne %Qnélr%%n&hs BYeded 1 it Q@qﬁgjtoftﬂé %&Q :Snng%(gaf'l-{élrﬁ%tﬁfeﬁs to, are nore

easily accessi an opera or ser mul tiple
posi t i Hnguiee Pae! 24 ig Momﬁiﬁwéueedm/\@?@t erﬁaﬁ’ﬁcﬂn%@d]?@thwp%‘é\fepos i tioned
provi de gk kv BOROhGInGdaE 2@@6@&;@@ rﬁﬁéxﬁérﬁﬁ) théRespaale s whih 176] so, as is

furth bed he d

conver si ot RSB0 e s et e oo Pn a TS BERVBPEI nmchi ne 1 <
i n its 18ngpenpositiongs showh ln@qaasnctadmed position aRelfiawmrin Fig. & dmihe dogedgs. 1, 7 and
8, the damemsmré%eb&de?gma@géaémy%rbﬁcfés%gﬁéemégmanﬂﬁ%w&h i's_mount ed

to the S%f@‘@ (% everal conversion sub-assenblies nounted to the frame 150
whi ch 't oH8F (19¢- 8 theypaen Positig: thejaieed parer Qe FsEIRa et oBUEe™ a hood 154
whi ch coiteclesedappsions of t he conversi on sub-assenblies, and an infeed paper

gui de 20 assegply,, é"g’é@é’%n‘d\lh? gﬁlﬁg}ﬂ:drle[(ﬁlg rrlogliigd &%s@ﬁ'cfytg he? Eéc%eng sheet stock

materi al. The dunnage€ conver sl on cover 162 at

t he downgife wals Ehand rasiag §iis wpincidentwithdhat of the P‘M@@Fcﬁoﬁ 80% dheABISs| on
sub- ass e pividesbetstn iasguie Gaf 10 dhd Gleiide p@tel 204F ﬂl@"ﬁfééﬂ'paiﬁé?gﬁlﬂlé’ es of the

dunna e. 1 e fr ne 150 in of side walls
170, %s%%gﬁﬁyzjﬁ%&{ongﬁg’b% thgg %% ?fpg{lfgﬁﬁﬂagﬁg&a fhstream wal | s
172 and 174 e‘&rﬂiﬁe@pweatdwtﬁ@hdoﬂmﬂﬁeﬂmag@gtutderdﬂerz;meotwablm 170. As is
shown Ins@penecﬁat it} Qﬁost@%na@@rmmaec@vz&dégm%mtﬁﬁm&éamsu?étaht than the

d t I t h oth d

por pend: Bk e Hapng g bt nifreseednbian e g b ava, The fr ame
150 al sogiidrciolrt@$4, d6 motsteshat itsielesal ends énttié regpaciiteesideatalls tfdmdthe @k | 180 whi ch
eXt s kb, Fhe'dRS LiRAID offle ﬁﬁ&@%{%&%&y%é)ﬂ&u&d&t?es%%u{,é)m of the

upstreamwal | 172 ownst
recessed portions wh:ch are sized to receive thersin the ends of the guide bar 220

when the infeed paper guide assembly 158 is in its closed position (Fig. 8). Fig. 8 shows
the travel path 15 of the stock material as it passes through the dunnage conversion
machine 10. From the stock supply 27, the sheet stock material passes between the

25 guide roller 202 and the pane{ 204. The sheet stock material then passes between the
guide bar 220 and the guide panel 204 and is then trained around the guide roller 214.
From the guide roller 214 the sheet stock material passes alongside or undemeath the
guide panel 190 and fo the constant entry roller 196. The constant entry roller 196, in
tum, guides sheet stock material downstream to the converting components of the

éo dunnage conversion machine 10.

In accordance with the invention, the sheet stock material is substantially contained

by the upright guide members 22 of the stand 12 and the dunnage conversion machine 10
so that loops or undufations exhibited by the sheet stock material during operation of the
machine 10 are prevented or at least minimized.
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so as to forma T-shaped configuration with the downstreamwal |l 174. A pair
of laterally spaced side arns 184 project perpendicularly fromthe
respective side walls 170 and a gui de panel 190 is connected at its |ateral
edges to the respective side arns 184. The illustrated guide panel 190 is
perforated to reduce weight of sanme. A constant entry roller 35 196 is
rotatably nmounted at its lateral ends to the distal ends of the respective
si de arns 184. The constant entry roller 196 provides a constant entry
path to the converting subassenblies of the dunnage conversion nmachi ne 10.
The i nfeed paper guide assenbly 158 includes a pair of side arns 200 and a
gg i) deTﬁar?_eivarﬁﬁg@oNdyi, b triaseipatmm@eﬂtﬁflsrgétjtqumb@mﬁsahaiﬂ&aaﬁsubg?jrmﬁw Sihde ar m;

: e il I de pane i s, .perforat to reduce the wei ght
of sane. '@dgﬁ%ﬁ%ﬁ gt@@%@s%% r?’f"'\?‘gtg%aé"a&?'ﬁ%@??dﬁ?t‘j%ﬁﬂmpéae’at 202 for
pi vot abl doams fasreremaido thaanackiepétti ve side wal I's 170. The pivot connection
202 enabl es t Reraski r ' Tl m ' from an open
position as shomﬂﬁ%ﬁﬁgﬁowg tgﬂﬂfeg@g%giﬂﬁ%oaélstion{sgs’ ﬁgm&%ﬁ%i g. 8. In the
cl osed® p&‘é‘ioP?’b‘?ﬂs‘t‘?%@e’ieW?f@@EP"ﬁﬁﬁ%ﬁesﬁfﬁ itteeo2p Setwren e gujde joliss 2kandbet ween t he
si de wal ltise duifd@ pafie! Rve Tododdr shast stbb®matemal InREn® RaEhIMROD] SHeBstock he | nf eed paper
gui de asw o | fromits, dosed, .posi.tion. A
transversely aéig’@%gif%dgﬁogﬁﬁgggogg?wﬂg} *h e %"ﬁ?@oﬁ'&f’gq ?k"gg%”nd\s to the
r espect i wHfficiend éengii of sheetatock mataalds puiled thraugh Siergep teeaching dongtimit  of t he pi vot

connect i @ntr2fdfer 198, OFR irifed iftiRe aERHH 958 MbBENEHD and the guide
'nf.eé paptiigios o 12@(%%%' %%@ﬁ?%‘%éﬁ whi ch the sheet

panel 204. of .the d paper | de

-stock 1%& 'evrgtlegfag%g SR coggecﬁgn ?&L{ﬁg? roped gosiggnewitsreby the sheet stogy  { he opposit e
or di st almaandl infraedhy the giddeonolfes 220iBto the apmieciermeai bydiie Sdcdanins 184ahat abl y
supporte idel kel e [ ' +200.  An

i nlto gr. rred{%ﬁdetahgsn?\?%?‘ gfasltt;@"%g? g’%@ﬁé Bgﬂ"‘f'ﬁ%?g?r )2‘%8'qlll gﬁ?pgﬁm}g'g'gl sposed

bet ween l"}‘?é"f@‘ﬂ{ W@ert?&}defi‘i?"'!i’ﬁd%BP&geSrQﬂ”Ffé‘?e upen whicha pew shegiplask its | at eral

ends to hhereslesaydeispliced ®iateimat bpirdddhestistochmateriamntat@pith@is The side arns

200 of,t | : g&j{ | i r ctive recessed
porti 5‘?\59%6?“ %ﬁiﬁ%ﬁ'ﬁar i | é.tgigtag&rﬁ@%%g%%ﬁ@r%f%éﬁﬁoéecﬁ%ﬁﬁt 'tBPMShe gui de bar
220 when S¢ECton PE%te tha Hierguiigirefler 2dnuphes (hesbeetistock material inttotsd@evebosi ti on (Fi g.
8). Fig. p&nrgbows the travel path 15 of the stock material as it passes

Leern, oo HORBRSAAARN D Bl FBE B Soal a0 o8l <uoPly 27, e

converting sub-assermblies of the dunnage conversion machine 10. The dunnage

20 conversion machine 10 includes a forming section 326 and a pulling assembly 328
powered (energized) by a motor 330, for example a rotary electric motor. Downsiream of
the pulling assembly 328, there is provided a severing assembly 334 for severing a
continuous strip of dunnage formed by the forming section 326 into a desired length pad,
and a valve 336 for preventing objects from entering the downstream end of the machine

26 10. The forming section components, the pulling assembly 328, the severing assembly
334, and the valve 336 are mounted to the frame 150 of the dunnage conversion machine
10. The operation of the dunnage conversion machine 10 may be controlled by a known
confroller (not shown).

In operation of the dunnage conversion machine 10, the stock supply assembly

30 327 supplies sheet material to the forming section 326. The illustrated forming section 326
includes a first (upstream) pair of side guide bars 344, a second (downstream) pair of side
guide bars 345, an upper guide plate 346, and a constriction member 348. The side guide
bars 344 and 345 are mounted to the guide panel 190 of the frame 150 and the upper
guide plate 346, in turn, is mounted to the top ends of the side guide bars 344 and 345.

35 The constriction member 343 is mounted to the upstream wall 172 of the frame 150.
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25 guide roller 202 and the panel 204. The sheet stock material then passes
bet ween the guide bar 220 and the gui de panel 204 and is then trained
around the guide roller 214. Fromthe guide roller 214 the sheet stock

mat eri al passes al ongsi de or undeneath the gui de panel 190 and to the
constant entry roller 196. The constant entry roller 196, in turn, guides
sheet stock material downstreamto the converting conponents of the 30
dunnage conversi on machi ne 10. In accordance with the invention, the
sheet stock material is substantially contained by the upright guide
menbers 22 of the stand 12 and the dunnage conversion machine 10 so that

| oops or undil.aliriam fiehiuRk bed 3y ark Beacsihaeit rettively wiet e tak  duri ng operati on
of the machine 10 are revente}g or a‘% &qaitma%ﬂigh%%gd’thgﬁ@’/@@t ageously, the
travel pavrstream gide pyide karedde sUEHBR ARERET FAT TS el it al ned substantial |y

i nsi de tyepdreehiideayuii bais 4Hand BBethpsidxedges yf theosherstorkEicA® 40 so t hat

L1 SRy RSBEl A5/ B SEARL Bt bSckBs gt 13 o (o

] |y 158 r’rgé%r{l)e phVOttedtérﬂfo 5 an open
posi t b onmutiplersebaartislypangiudinallyrxicadiag tegilignh erugRiEd BRI PRA I Fte rol I er 202
aﬂd the tﬁﬂéLp‘?eﬁor%@%htli SAmirify ﬂ_h@ialfbe&:cﬁagﬁaf[.sﬂwﬁ' erpaide biara|344 ard$46 h(7a rrﬁchi Bel 10,
sheet stock nmterial 1S initi ed fr A7 therebel ow
and t hr a8 vithe yeper 9‘;&%“&?%&?@#*‘? %%dﬁt%ﬂ%wégﬁéé{degt%osggﬁﬁn%%ﬁi al is pulled
t hr ough tb b comiction memstsh 34h(Eigs Ai2snamd). dhe eapsirigion Bembes348MUCh; nf eed paper
gui de assenbl 1 kor apb©thpsiveat mdtedddandt i ts pi vot
connect i'{)'aﬁ;%f%eg%%ft %‘%@ﬁ?ﬁ%ﬁ?‘%fg\aﬁgﬁe;@uhea %E'%gh':?ﬁ%k material is
ur gedtobyperforarsdis agiitiensd fuagtion etdirerfing therfemed sHR P! FEPIRSA By “the “si de arns 184
and t he S§kgfol2s285 TROESKistioh snehibai 348 thag miiemalivelniee ereil @8 hedammisg 214, Also, in
|t open posiabh Ofiout HESHUARDRANA @l Difkt APEDboriy camperetes a sur face

upon whi ¥l mat eri al may be 'spl|.c n.al nmost expired
sheet stroaibersatpioyed suchas thase displesef igomgonly °W'éefdfq15$r%g?“tt g'f'@cﬁt'?ﬁ eed paper

gui de asgeEbbys 1doSafates. FaRineNys. bo4nsasaine 8,8ah008, whitsainersby connecti on 202 so
that the guide rolle 2é4 %shes t he sheet stock material into its travel
pat h TS.'“mWOratedrlgW?T'E’Erﬁ rO8fistant entry roller 196, the sheet stock ,
materi al pas Tespiiingbbemblyrdes istipoatpd downsireare aihe ©EMigg seiRr ARG ge conversion

machi ne iflirgudegpﬁrsgﬁ’é}@%g sgﬂblg%g’iﬁ&édi@rh B Gbi dh @arkRtihgglippere 86G aficoa M ng sect i on
326 and a pulling assennl 28

. _power e eper gi tor 330, for
exanpl e gecpusktengergsatly 301iRAusing aSaHRe F%‘é’ﬁﬁ"ﬁ‘?@‘%"?éf"ﬁsﬁg assenbly 328,
t here i SyisRtitigdippeis 362V ahé trgnsissisggripbgrs 3GUard 62 seteanplalgd 8o%ont i nuous strip
of dunna%e fcﬁ’\fer&‘?&le{%a%?e form ng section 326 into a desired | ength pad, and
or ' p

a val ¥e 33 reventi ng objects fromenteri he dowr end of the
machi ne 25 1Ghe M@gfaéﬁqug%@e'ffqr@ﬁa@?ﬂ%b%’f?éﬁ‘ﬁ?{‘*? ‘R@’Bﬁ‘f%"ég %g@gnbl y 328,

the sevepidfioReRiilnadIbnversich rhivhing ad.vendBectan & arfeaginodencies t he frame 150
of the dunn conversi on oachi,. ' oy nsvetidpnage

conver si B WEOHH fggnséagﬁﬁ%??rggaﬁaﬂga%@gd\%n%ﬁgﬁ r ol Ieer'?éjnot shown) .

| n oper atigage thé strihef dunagsgs Oemﬁﬁéﬁmskﬁﬁs%im?éeq@}’ duRrBeR St ppl y

ass entf)g yFﬁ%g?%Z fGHhARIG lsb@idn §fmtd32 gmﬁﬂpé %ieei rﬁat?r!ﬂﬁfnﬁm thiei stk supplyi on 326% T_hg
illusfrated form ng secti on i.ncl ude f r of side
gui de bapssenshiy 327 68??(5“’8'{5'8\'/95'&‘?"%3% pelg%{rﬁedpqy t@%%@“gé%%@a az;&l;@%%, an upper
gui de pl aérRecidGiunctiod whersbyibs pproSho setsreiitsaslaling GriorpRe309ind 37 AelPE™ bars 344

and 345 af ey 19 S enBaR e kP A cfnettb@stip andanddgd. and the upper
gui de pl E&egﬁgﬁgwggetﬁrﬁ.tppfsé mounted to the .t op ends Qf }hq si de gui de bars
344 and 8afse, other mechanisms may be employed to “connect” the duninage strip, L.€.,10

30 operate on the dunnage strip in such a manner that it will retain its void filf and/or
cushioning properties as opposed to reverting fo the originat flat form of the sheet material.
For example, known connecting mechanisras include mechanisms that crease the sheet
material to enable the sheet material to hoid its three-dimensional shape. The opposing
sets of translating grippers 360 and 362 enable gradual fransverse engagement and
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35 The constriction nmenber 348 is nounted to the upstreamwall 172 of the
frame 150. The upstream side guide bars 344 are spaced apart relatively

wi der than the downstream side guide bars 345 such that as sheet stock
material is passed through the two pairs of side guide bars 344 and 345,

t he side edges of the sheet stock material are folded or rolled inwardly
towards one another so that the inwardly fol ded edges form5 nmultiple
substantially longitudinally extending resilient crunpled portions of sheet
material, thus preform ng and streanmlining the sheet material. The side

gui de bars 344 and 345 coact with the upper guide plate 346 and the guide

Egna dliQ’rﬁgl?BS@ﬁUﬂ atﬁaﬁci@&!eﬁt{wﬁb sﬁ?ﬁbﬁdﬂnﬁégeta@rots@@ueﬁmmﬁbfﬁﬁéﬁgsB‘%Q]Hfr d348 (Figs.
an ric alsp be called a

gat herin r\r%%bhograﬂg? reth%erth? @ﬁg%n%?{?ﬁ?ﬂ?é% hFﬁée%ﬁtgé‘tm?fﬁ'faérl al and perforns

t he addutuonaThefmhugaa;ﬁmwﬁmrsetmmggreatercfemﬂmsuﬁopsofrh@hmmage into the

Pul'l i N9 agferaboembAds s 3y SANRA idrb Bllw &rnna“*g%%rag&&s% yergatively be used

as t ef%jf: Rgsectlon out es

types df F&F AFAY 13 BWP*@“ Wﬁ;?tﬂaef @ﬁmaej@mt &faringigectiondie palises| osed i n

gogzgnlsg TbMaderaﬁemEIw‘sea@ argBh la%nb@fby"#}mllﬁ@é&@ﬁbl}@ﬂte g ﬁéb S. Pgt ent Nos.
ncor por at erein

ref er enc%@{}‘gWSér §%%m918%? ua%gg?gyﬁﬁe?rtg‘%nqugtep 8%%"??%%% of the

form ng S&eMblopeiudase ngﬁﬂ agded20andunted to arrahsmeaxleﬁslmmgipbmliﬁaﬂi i ncl uding a

first setatdpdilybpas leitivd'd oflé hiIIRFE.STHRPve S4M 45 &%Q%sf&fa%glﬁ fifag@ssenbl y 361
I ncl u% S nd, set of erati n ahd opposi ng translating grippers
362. g? ?r’@ﬁgl S dgeryee ﬁ@ﬁgﬁ‘?éﬁlf‘%‘?{ S%GG?'Yﬁg tq griyp e dpaser asssmly20
respect i ¥e9 ioiadcedtion oppasitedhat dhibe farisfer m;emslyeeblmeaza&umgéawm afdd | east one
and, pr ef asadb holotfle LREA, 09iSed iy Vo GRBHALVAD L L By SUDRRRE SGPTVET S on

machi ne functlon I'S unction sing sets of
transl at F"?F&F r“?t &ythe 8P and 362 progressively transversel y engage the

strip of dunrlm@le illostratiExshplary embodEm&t 38 @pdﬁﬁg éelfuadf@ﬁépeléscaeouﬁd t he dunnage

t 5 t t |
Fr om Tho2gteaialtel Ifubok Refl SRBLAD AR dRel bt P Er Sty

per f or neﬁ"'TtﬂPdtaﬁéc"pﬁ‘GPPW%@Q a%tsnéwufpl;mm@um@mh@mmu apegt dfipect §50n  wher eby t he
OppoSi NYSETEFD. 12). THeAMSlratkd @ﬁap&% BW?J?%@@QO—Q%rg'@&u%ft@Fegﬁ&h@ strip of

dunnage to connected strip of dunnage. O
cour se, R %Bﬁﬁﬁfﬁhﬁrser%ou 3 ?ﬁ%ﬁcg‘ﬂ?ﬁwfgao?@rﬁq@&'mtﬁtﬁ@ dunnage strip,
i.e., tomgewﬁpém&mpqsmgﬁﬁeoﬁbﬂﬂnﬁgéﬁwndmﬁz togetherdbriathaaiove meitloadd it wi | |

retaign |@@né(éé'tﬂnéférlrlegté’f‘ﬂt’ﬂﬁg§‘4§@h@ﬂﬁéﬂﬂo%%%ﬁtn1 %%E%?d&m&%eggd to reverting

to the ori aff?g formo known
connect i ¥[8 élﬁ’@’ AYE 5‘?5’ snaededfddvanset 2pd wipesed, Jihe dunnggetrangler ispieet naterial to
enabl e 418 eslardstiramedtsut saregibi586ipstraairairdninthe xtéetblliye psie0 Bds t6 Befyea The opposi ng

e o el Seodkodnl R RSl Giec’flesal! € Oradual transverse
engagenen The grippers 540-547 and 550-557 of the pulling assembly 328 each have a
25 somewhat V-shaped, or ouiwardly opening, aperture. On opposite sides of the outwardly
opening aperture are contact portions (i.e., the arms that form the V-shape opening),
which include arm portions (i.e., side contact portions) which are bridged by a base portion
(i.e.. a central contact portion). The apertures of opposing grippers 540-547 and 550-557
together form a gap there between which gradually becomes narrower as the grippers
30 540-547 and 550-557 progressively move towards each other. The narrowing of the gap
between the grippers 540-547 and 550-557 eventually reaches a minimal gap size by
which the strip of dunnage is fully transversely engaged or captured by the opposing
grippers 540-547 and 550-557. In other words, the arm portions of the opposing grippers
540-547 and 550-557 move laterally towards (i.e., “close in" on) each other and the base
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progressi ve advancenent of the strip of dunnage across the full w dth of
the strip so as to prevent, or at |east reduce the |likelihood of, tearing
of the sheet stock material. The pulling assenbly 328 is shown in greater
detail in Figs. 11 to 13. The pair of transfer assenblies 359 and 361
define there between a dunnage transfer region 413 (Figs. 12 and 13)

t hrough which the strip of dunnage fromthe form ng section 326 passes. The
transfer assenblies 359 and 361 are driven by a pulling assenbly drive
notor 330. The transfer assenbly 361 includes a drive gear 422 nounted to
an axle and the transfer assenbly 359 includes a driven gear 420 nounted to

an axl e, phrtiensa irespReing gripRis84h8l7 arcbsbaberald Wan§%ﬁf%vfa?dsgité.,ve EO one .
coacts w e

anot her . e driyve ar 422 of the transfer assenbly 361 1

driven ged-(él;gE '22{95 %?Chgﬁ?r ?lfog%tg?récr\ RS ‘f’?t"@ﬁ@p@d‘ﬁ’l“?ééh%’ﬁ%e%@e&nsf er assenbly

359 in a dirdencedie wppsing dripparha0-547 andh8s50:357 hafetranasselyiohgagébthe The coacti ng

gears 42Qu : I=ZE, )| |y ed at which
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gri pper s P&iylagy heglaunsysam sadofdreaiugrage trackferoegiaspidcthe spposingbssiandti ch, in turn,

are noun {s @6 Bed 3 i i.pn therewith. The
e B A R nEl6 e R o

opposimng sets of grippers ove nentioned 20
dunnage fl'fngﬂ%?’er region 413 (Figs. 12 and 13) through which the strip of
dunnage i s griadgedritiy and/artgnesof gadpgrs@ng8geahd 550:68Nemploysantly bebe@sed. The

dunnage berRal Souk RO AL iRt O GHAENE HEALRD 500 uPstream from
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apertyre out war opening aperture are contact
port i l(r)%nsof(d &hgg?g(%)@g; %rd ?}o"r;%ft ﬁearf[ﬂ E?t'tg?ﬁ]ﬂﬁlﬁ'é\é%w {%B‘E%BB@H?%?‘? 99\?{?"&'?? i ncl ude arm
por t i onseqfigugation ef the grnpans 426, he putivardly ppevingepedures ibay ipetichyulanobase porti on
E(3 |4 beivi7 aseR®Bldl ﬁﬂsh?ﬂ{tb a@xﬁeﬁaﬁfe]yété\aoand%aﬁsv@rﬁ@&éﬂdrrﬁ@. &1t 'hng 95' plolef S
- a - . er forma ere hetween which gradual ly
becones érbg?é:’eg@meé'?éeasgeﬁgﬁeg?q%ﬁéﬁesq‘(s”ﬂ%gﬁ’f){t §4’?s"§ﬁ(5° BB NS5YIP BF ogr essi vel y nove
t owar ds é#BagesEhnected Ph thegeppera)gAlsd, telgtipprap 54004kt ond thesfgrdsgpns  540- 547 and
550- 557 smoemybaldngitiaRRf titetdy Tt bl b o 080567 rllGyt 1 p Of _dunnage
is fully tr ansverée%% ,ﬁ@?%ed or_ captured the opposing grippers 540-547
and 550-%BFING fpnglepsse » Alxdhe Pyling @esambiys328may ciopgsai ng gri pper s
540- 547 feardihg558srBamin @ chraieeting bsgmbyWaheélfustriate® exempldndsifing N on) each ot her
and the Rasshiv $2'dol LN ' 240- 547 550- 557 nove
transversel !{ owar é@p u?sl tﬂéesmggrlngo}g%?ﬁﬁ" c?ni!imggﬁ%%'?ﬁg?ﬁ%?@a& her to grip or
capt ur e PRINGSERYOR 326 and miperessively erfrepsise ks (i.e., connegisktbe sttiofopposi ng
gri ppsr slubatge a8@gatadnteials S5 p428ssanioiNRY SHIG la¥s gdofhbiemeds i p_of
Aunnage o bR Aol Ao 85 LARE)ED, @ fced fo i, 250" 557 mai ntaln " orip on the
In the iliustrated pulling assembly 328, the opposing grippers are shown as each
having an aperture. Altematively, there may be provided opposed grippers wherein only
one of the grippers includes an aperture. The gripper including the aperture operates to
3 gather and laterally capture therein the dunnage strip as the opposing gripper without the
aperture moves along with the aperture gripper through the transfer region. The opposing
grippers may have different shapes (for example, semicircle or semi-oval) andfar size
apertures.
From the pulling assembly 328 the continuous strip of dunnage travels downstream
35 tothe severing assembly 334. The severing assembly 334 is shown in Figs. 14 fo 16. The
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5 of dunnage for the duration of their travel through the dunnage transfer
region 413. During passage through the transfer region 413 the strip of
dunnage is crinped and/ or deformed on opposite sides thereof. At the
downstream end of the pulling assenbly 328, and nore particularly the
downstream end of the dunnage transfer region 413, the opposing sets of
grippers 360 and 362 gradually diverge away from each other to rel ease the
strip of 1o dunnage. The quantity and/or type of grippers 540-547 and
550-557 enpl oyed may be ot her than that shown in the several Figures
depending on, for exanple, the desired circunferential spacing between the
gri pper%evérﬂ&a%ﬁib&%@i %t@tas‘%‘y ot tdahifg, He'srp dPburbgyIAg & sbdtiogngaged by the
gri ppers é % 3 %/ Ion%er %I’I E’@ers rdé ?B%(Pg? t he Stél p 15 of
dunnage ¥a8rdie éﬁ'i‘at}"oF"‘ﬁ?P’ TERSTEROY PaameY Rad Y EP f% SR G  gr i ppers),

t he geonrstipraf dureagd. | Thenibiratet saberibdn essgmbip pBY inchides g.guilidtinebladet war dly opening

aPer  Ur S8R, DA RIEA LT SHARY mfl 78 Tis Yk S Re3 IR kA AR e The | ateral

and transver engagenent by t he
gri ppér $H78dn fe Hugkrtechembodiments the flgiie efdhe taiadqr@a%ent T4issepated. Alunnage

conn ﬁg It Qﬂn»ghétetrﬂlﬁtscﬂnrdf RRRMIR 380 dhthd ot @arBiitidg %&&mrb@%?@ #dusesthene transfer
assenbly

itudinally offset rel tlontothe
gri ppersgu§3‘5193%998¥sefrﬁl¥ 56‘{] Ul %/?&y‘f"r'%?ﬁgrf 095%8’8%& '%561 Al so, the .
pul | i ng ang d8)ibkpeBi, nreo}osé@moﬁ;ﬁoowhaeb;aihédmiagfgstmmseevbtey awddheor a connecting
assenbl %J@%r&%&y@&é@?ﬁo@g&%‘%%ﬁ% £ Yblelififhr gﬁj&%ﬁ'@é goth pullsthe

sheet materia he ‘shee rough t eformng section
326 afd %?W%@ﬁl‘a@@'@ﬁ repid peninueuyseyering;oh fhe sirip ofdunnags iy €% he strip of 25
dunnage fin thepulingrassentbBrazal s as it passes through the pulling assenbly 328.

Qher eans ofe GARNSE Il BBl RS BRLMR o BRnP k4R I8 2DOve,

In the illustra pulling asse OSI@? ri‘ppers are shown as
each ha\a3fi§ shewaipdia: 0. eTheAIab'eﬁﬁﬁdee#SweCtan@H@' Sh@aﬁdlﬁ ehehoiei 98 opposed
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t he dfinn@§EOYOFF f SRUNG iEsed Bty é]asf Cb%le R4 905 ?n EhPEF?Ur e noves al ong
Wi t h t hesddpeendsifemeniupgiesamt dnd ol chutee582i(zaas the Isevestd assembin@s4bloposi ng

gri pper %omea%ﬁd thﬁé afuﬁerﬁszsmgﬁﬁe%&rss@mm@l Pringd 5588 bbslof, Lo sem -oval)

and/ or si|ze af pul I'i ng assenbl t he
cont i nudfide op f"ﬁ’ tB? ‘“Eﬂ'.?ﬁﬁ‘]do&j’éw‘rfaw WladVRRSfTPY QR INGRE g dpystr er| ng assenbly
334. Thens eftas cinge 56236 pielant dijekts fnsdnteanng samd-| Te.dodrbst mal be swking severi ng

assenp 368%?‘@ SSUFbnitie g#&ﬂ%&d&ﬂ th%rchht‘é%éé Dfhe ,%%{E" §§%b:ﬂblg§%ﬂ9nnage into a

sectlon desire e“severing any desired
type f oraclvelgdte sryetthestss plidynrage amﬁ@@@s'ﬁ%@rﬁmsag%ngéh?éa skiB@Eri ng assenbly

?24 [ ngl)duﬁtﬁ'ge axigs inl tho&Hutkssl) RoM ba SpmedAtyd tﬁgt%ﬂﬁgVWe@dzrban@ldﬂ ary not gr 576
1g. tion- n ass ustrate
enbodi né%rne%tcﬁgvrgg?r Siee fcowﬁégt?)ih SHE "' g%'ijlmgtﬁgaﬁ’sméygbrer a %ég A compl ete
rotati omreyantéore:ganue@s@rmenwdmethmitdmwfmwmeﬁg assenbly 578 causes the

gui l lgtine bh@ﬁtﬁavama@am yhe%zﬁvembnmeﬁméﬁ@mb@bé S5ebied -=5@Nfdiler. OF  OpenN,
posi tion i.tion whereby the

i 0
dunnage TQ%’P? r°|'9§jfg ‘??‘3?“8’8 rz'%)’rfﬁ”ﬁe%%p@'gg ﬁésteﬁ‘%g df'\éedaéibrt%i}i"el??er position. The
on the fehgrgsmmnrag‘oanpedal dekiprbyset heths epa@rion drhesnaabise tihgy B@icenabl es rapi d

cont iﬁg:’%‘b%%&%@ i 9 B pbfFis SEbReE! WHLNAG B&1RS rdilasEiTRE 8itoldr OM the pul ling
may cease operation of the pulling assembly drive motor 330 and effect operation of the

s0 seveting assembly motor 576 to sever the strip of dunnage. Other control means may be
provided such as that described in U.S. Patent Nos. 5,897,478 and 5,864,484.
Referring again to Fig. 8, the frame 150 provides a compact L-shape configuration
for the conversion sub-assemblies. In particular, the pulling assembly motor 330 is
mounted to the frame 150 so that its axis is paraliel io one leg of the L-shape
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The valve 336 is |ocated downstream fromthe severing assenbly 334. The
valve 336 is shown in Fig. 16. The valve 336 includes a rectangul ar shaped
outl et chute 582, a door 584 pivotably mounted to and/or in the chute 682,
and a position sensor (not shown). 15 The door 584 is spring biased or
gravity biased to an inclined position wherein the door 584 extends from an
upstream end of the chute 582 (near the severing assenbly 334) to a
downstream end of the chute 582. When the door 584 Is in its spring biased
position, the chute 582 and the inclined door 584 forma relatively narrow
opening at the downstream end of the chute 582 to prevent objects from

ent er i NG 3@ Ration,RRd e QbvenffasiBiolPRoBVEPBGs MELnRiARs e frame $50'dotharf dunnage
passi ngg%oﬁr(l)]ugﬁ 't ﬁe chu‘{ e%éz. T)E °

throt severing assenbly 334 is activated to
sever tH@aé"ﬁl'ﬁR?ffﬁlf"'tﬂﬁ‘ﬁﬁg‘ﬁ%‘e%?ﬁl??lt'ﬁ'@pf)ﬁ%\ﬁgqr%wnsensor sensing that a strip of
dunnage exi sReferringabsn IRidse7-58 Zhe dohverdidnl subesseppiies @ieatowrfed bydfe ot her val ves
for exanpl i I o} L I dii ng assenbly
,08 &%albdgﬁ{éog%dltsﬁ. THE8A 1545 bRk ogtgi%g.- Rbindtat Ve P dr

motor 3 0 prevent forel n cts fromentering the exit
chut e sof the framerd@Hiyredraneyersely axterdingyhinge §69. cEned¥nge BRLeneBlas bR Bo%h nachi ne 10
malyl be Oﬁﬁrt@%% v&é(dd &n@&nbrcﬁkéoggnsitiMBﬁ@mtﬂigpb!aﬁd an den pesitianphomn irfrgyl cause the
pul i ng asse rive, notar. to _be eneraqize . pedal is
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the 30 severi ?% ) to sever the st rédf ﬁ; dé‘nnage. O her
contr 9 wallg§84 afdie ined Apblava esractivapnaisd eAga PORioB T VRIELS A TN & pat ent  Nos.

5, 897, 47ng 880 % §6 dorfidHefined by the Bk ernis 200 aadjthi side arnfsi 1§4. Bre sidee frame 150
provi des t, L- .Quratd . i sub- assenbl i es.
P par ¢ e SPPBEG o FDPAS G oPCA LR il g s RR SRS A 0 A5 £
so that thesidewaks 178 opihe fime150ise thahwhendhe brodiifdisipiveted fdts cogtk i gur ati on, and
the S?Veﬁdsﬁgtr,ﬁlﬁlé?&tﬂrﬁsmé?ﬁ ﬂ{i,zl@pérspofaahup‘&m% sﬁdﬁ vialie17orarie@nttbéd so tga]E its
axis is parallel to 't er of the L-g on. Referring
agai n'% ow'ﬁ'rg@?S'?‘QYBIESGB%@RE%FR?@FS%()]H’tgﬂﬁﬁegggsé@ﬁﬁ%s 'gﬁéet%gg\?éellr ed by the hood
154 and prbects sudrcoibthentElae thedathingS4ction 32Ganddiea pudling assemely &b dter eam wal | 174
of 5 the . bietsNin B peYEbsiidhe hi nge 600

?%éﬁéﬁoooﬁ@gﬂ@rpo [\;%qgﬁ'grﬁﬁéﬂslén@ﬁﬁdw fRets pBYgbs

enabl es I vot ed het \/vee%r;b aﬂ@@sefd posi,ti on shown in Fig.
8 and an(Figseh 975410} B spBRARents e sgly agcesgple and therelomIaYPS 855 54 i el udes an
ar cuat e sdaapBied toape frdnhd 190QRAd/oceapiiservinbd.si de wal | s 604 depending fromthe

| at er al edge f the.. l450.686isdependi ng from
t he _uff’streams@ggcg\;%?s%'ggowg%)dt&aﬁ%%ogggga@awﬁéﬁmaﬁﬁ%;% % the side to

wal |'s 60shown in Fig. 8 the@oves 462 agiuses a iqparal!l BIawhipHfles @n aryele CYR¥r whi ch ext end

fromthehemnﬁ%&QQ}rﬁ&uéd%&h&é?&ﬁ%shdﬁéf@oﬂaltdmeoSihdﬁoc&iHm. 200 and the side
arns 184, T i

W dor ¢ naspenilad P el Feided o o P LIRS 804 S5 b fihleBmka pRRTE, 2T ALY
_that whe626. Hebdifomanall 628 is sonmiestert atdts faéeral edgasitotbie sespestive $dsvalls B¢ si de arns 184
and the Loneks RRhiPR e fowhiiRamicde wamddes Al EEnakeinFRist Rardeithe
pottom wall 628 is substantialiy paraliel to the bottom edge of the side walls 170 of the
frame 150. The cover 162 protects such components as the severing assembly 334 and
the valve 336 of the dunnage conversion machine 10 from debris and foreign objects.
Also, the cover 162 is lightweight owing to its relatively small size and therefore may be
a0 easily removed for assembling andfor servicing the components contained by the cover
162.
The cover 162 also is ergonomically advantageous as is illustrated in Fig. 1, the
cover 162 contains a contro! panel 640 for controlling the dunnage conversion machine 10,
an emergency stop button 842 for ceasing operation of the dunnage conversion machine
ss 10, and an on-off switch 644 for tuming the dunnage conversion machine on and off. An
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15 within the side walls 604 of the hood 154. In its closed position (Fig.
8), the hood 154 protects such conponents as the form ng section 326 and
the pulling assenbly 328 of the dunnage conversion machine 10 from debris
and foreign objects. In the open position (Figs. 7, 9 and 10), such
conponents are easily accessible and therefore may be easily assenbled to
the frame 150 and/or easily serviced. 20The cover 162 is nounted to the
downstreamwal | 174 of the franme 150. As is shown in Fig. 8, the cover 162
includes a top wall 622 which has an arcuate shape contour having the sanme
radi us as the arcuate shape of the top wall 602 of the hood 154. Dependi ng
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rel alt i \éq%% @aaﬂ{ei QR RrgesAunitids Badh TR Stakd 7102 eovetiapbeontigedtions t he contr ol
pane

th /St but 64 - jtch 644 to b
easi | § a‘"é’&'é@é’e‘ﬂ‘e ?tr@gg?g%ﬁg‘?sglgﬂed}he’?gvnas‘f’?’ﬁ%gasg"%aée% H’g@é&%ﬁw%@ghct he out Ioet ©
650 i n cdomgsomsroasishbwyin Fgnt?, altable frerdewnsirean end 6180l the ashippent s. Referring
now to Eéx% s OvEf ﬂm%woh&hﬁrsﬁﬁ&g%é'*ﬂi@'boﬁ&]ﬁ%éﬂ%ﬁﬁé Rk 7PARMRRIVIgeis Y St ens 700,

4 Ehody ot he

702, an 2 unnage conver si OQE‘ ma.chh.ne loﬁt As is shown in
Fig. 17,73%mse thetihastad Zand iths machie 4R Mm% be Foved eagliin fReMightdRXe and 710 whi ch
i S Ori entaGf ind sknd@2TEhabdey apsif fipaght guitsmembeFh betadeandicl 26tackell udes a base

712 azr&lnd fgr? fo'!H%E! isﬁergt st];cr:ka}'n”&en%%mtié)guided to the upstream end 716 of the dunnage
conversion machine 10. As was noted above, the sheet stock material altematively may
be provided in the form of a stock roll supported either by the stand 710 or by a cart
disposed next to or adjacent the stand 710.

The packaging system 702 shown in Fig. 18 includes a pair of packaging stations
25 760, each of which includes a dunnage conversion machine 762. The dunnage
conversion machine 762 is similar fo the dunnage conversion machine 10 illustrated and
described above except that the dunnage conversion machine 762 does not include the
infeed paper guide assembly 158. The downsfream ends of the respective dunnage
conversion machines 762 are disposed above respective packaging surfaces 766. The
30 upstream ends of the respective dunnage conversion machines 762, in turn, extend
upwardly towards respective elevated loading stations 768 including respective stock
supply assemblies 770. Each stock supply assembly 770 is accessible from an elevated
gangway 772.
The stock supply assembly 770 supplies sheet stock material fo the upstream end

a5 of the dunnage conversion machine 762 by means of, for example, a stock supply roli or
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whi ch the machine 10 is nounted. The nmachine 10 has an upstreamend 716 at
whi ch sheet stock material is supplied to the machine 10 and a downstream
end 718 from which the nmachine 10 di scharges dunnage pads. The stand 710
has an L-shaped configuration 15 such that when the base 712 is positioned
bel ow a worki ng surface 730, for exanple, a conveyor or, as shown in Fig.
17, a table, the downstreamend 718 of the machine 10 extends over the
wor ki ng surface 730. The bottom corners of the base 712 include wheels 732
so that the stand 710 and the machine 10 may be noved easily. The upright
frame 714 of the stand 710 includes a pair of upright guide nmenbers between
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gui deposdtsred 8Gt-of Ine WAY irHA t1B3Padl@ghg statlid 76fle sheet stock material is trained
over an int er e i ' The internedi ate guide bar 792 is

di ate gui de bar 792. . A
mounted at itge gﬂ%ggl'ﬂ%swgglggépﬁ R 19jinpiides f5EPRos ROMFETQ MeshingBRoch ar e
nount ed giwilatadthe dgjnage mpaahing 40 dkept thatlitdobs mintide thpinfegt pagbiguwiepost s 780. The
sheet,st i - i i 92 to the
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to the dORFEEIWIIMYBRGBOXSTIor exemplaougrgiiovaasiogk Morepaisiiatiytheconver si on
machi ne diGaagercoaversionadching 800 18 6udpOridd WianGReadsd Wpehpadirdéket 84! eher ence to the

P93 RIS Dol b Bl ey IRV . o127, S5
for the member §2ien thnleteralissngesd apartdags §08 of the U-shaped bracket 804 depend
25 from the base portion 806 and are mounted to the respective sides of the dunnage
conversion machine 800. Upstream from the dunnage conversion machine 800 and

mounted to the structural member 802 are a pair of sheet stock material guideways 814
and 816. Each guideway 814 and 816 provides an opening through which the sheet stock
matertal travels before entering the dunnage conversion machine 800. Below the

a0 structural member 802 there is provided a supply of sheet stock material 820 which in the
illustrated embodiment is in the form of a stack of fan-folded sheet stock material, The
stack of fan-folded sheet stock material 820 rests on a stand 822 which includes a pair of
guideposts 826 between which the sheet stock material is guided to the downstream
guideway 816. Advantageously, the dunnage conversion machine 800 is suspended so as
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Advant ageousl y, the packagi ng system 702 of the present invention separates
the 15 packaging stations 760 fromthe |oading stations 768 so that the
packagi ng and | oadi ng tasks may be perfornmed i ndependently. Moreover, the
fan-fol ded sheet stock material is stored out of the way fromthe packagi ng
stations 760. The packagi ng system 704 of Fig. 19 includes a dunnage
conversion machine 800 simlar to the dunnage nachine 10 except that it
does not include the infeed paper guide 20 assenbly 158. The dunnage
conversion machine 800 is suspended from and connected to a structural
menber 802 of, for exanple, a warehouse roof. Mre particularly, the
dunnage rSi ?gﬁﬁ' It K Bodk ey €4 U- shaped bracket
804. ThéSEQégcﬁg%Qg t gaﬁfs aaggmﬁﬁggﬁg%@QSEY?g noun?%% to the distal end
of the ststRamiharfRrber 802 and the lateral ly spaced apart |egs 808 of the
U- shaped br agkgring@dw dempnzb 26 2 there issholas durpagd dooverd®Gysierd are nmounted to
the respective sides of the .du I i qidpstream from
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enmbodi nrent of t

e present invention Except as descri herei.n, the dunnage
convesi YN $4End %‘P@i@’a (Pei’?{@q'%ﬁrﬁfﬂf%f??"ﬁf% es@%?@nt? ?oa ITPS?E%%'Q'& same as thg
af or e demant blb@archukie agdacedieand B4 Frerd AndwearliGnanebesHRPOd MgMES$2. | n t he
several FEj i . r[yjjgg\; I b XA teQUppgnent s or
featur es@s%&ff.%éﬂag:{egﬁ@eg Ec?ﬁ@%ﬁee 'unrﬁhgeggﬁég}%ﬁ%rs ste Wgoo i ncludes a
pai r of mpstieahel theguide WFBW-QEQ""?H‘%%"EHz'ttPFeStﬂl‘i'r?Haaées@Bﬁ] 9 on machi ne
910 is npimbBtbxichaifdcdies ght gui de nmenmber 922 includes an inner side wall

930, an outer_Si 1 ]..932 f.L i I 30 by a gap G
a frofit wall Fﬁnﬁ%%@sgat? g%‘@'&%ﬁf%a'ﬁ%g%ﬁ% Qftbadhig s R ) o4 and 955
span t hefoljapst@sbetockaesierioH{Eigi fibeiweamire gudemembeie 93¢ p3 Yevpddrordhesnd 932 and

ekpoc | B dhtnbeme it vessaR Sy oo ot s sl 7
tr aP\sver side il 3%9 "E‘“drﬁgﬁ‘fﬁ'ﬁpr?g'ﬁﬁ a‘?ﬁa d@%ﬁoeat?e %<8 ce;%ri%ﬁehgps{ éngggs t%"):t end bet ween
t he gui deortrembreargu@iavalks 944 laed B4 duitiakindhe siank ivinsertpdsidanayeboiasier s 922.
Unl i kg g gfitéRimbérs o34 Fig®SAN h (R usHana oBarhaf slehvad dr @lstag ext endi ng
cat chés : k . .

is inserted between the guide members 922, for example. The stack is then tilted

clockwise until diagonally opposite corners, for example the right front comer and the rear

left comer in the illustrated embodiment, are in between the guide members 922, as shown

in Fig. 23. The right side of the stack is then moved towards the right inner side wall 930

s0 so that the right rear comer of the stack clears the right rear guide wall 946 (Fig. 24). The

stack is then moved further towards the right inner side wall 930 sufficient encugh to

enable the left front comer of the stack to clear the left front guide wall 944. The stack is

then tilted clockwise until the sides of the stack are within the inner side walls 930, and the

front and rear of the stack are within the front and rear guide walls 944 and 946 of the

35 guide members 922 (Fig. 25). The stack is then shifted laterally to the left to
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20Figs. 22-26 illustrate sequentially an exenplary nethod of |oading a
stack of fan fol ded sheet stock material (Fig. 5 between the guide nenbers
922, as viewed fromthe top of the stack. The width of the stack is
slightly I ess than the di stance between the inner side walls 930 and
slightly greater than the distance between the innernost edges of the front
and rear guide walls 944 and 946. Initially, the stack is inserted sideways
bet ween 25 the guide nmenbers 922 (Fig. 22). In the illustrated enbodi nent,
the right side of the stack is inserted between the guide nmenbers 922, for
exanpl e. The stack is then tilted clockw se until diagonally opposite

COrners, gk Whﬁrtﬁ@%éﬁtﬁ%eﬁ&@%eﬁ@dﬁau@m(Fbeza)eagaieecﬁlﬂ;th@orrer in the

|IIustrated inment, are in be Ehe@%ﬂ% %EW 2fZ as shown in
 Fig. 23. a”l’f?@eﬁﬁw sigekauategpl 1§ FRPIULS qeg her RS FETHRE i ght inner
si de wal dnd9&dp gaifie whiltod4 el 946 gfiite frepdandoeaguide ivaltsi9d4 alttth%‘ilﬁ powenter t he ri ght

rear qui 46yl 946 1 it P TR SHAK dibe IRRIPYAthdt it Lover ds the

right inn ugh to ena | eft front corner
of the shantine standiBtd whikéhel inrer sifie walls 930ipidke K%HBF“VQM‘de‘Fﬁ@ ¥88%k is then

ti : It ed93 ()r@&m’ﬂr%?leéﬁﬁddhcettﬁ\@hkéﬁrﬁ%oﬁﬁe dtink f@hﬁﬁdﬁﬁl@!&%rWthﬂ tﬁe{%ﬁnﬂ Pner t Si dg
wal | s ck.are W n e front an
rear gui¥é @é‘ﬁ?é e@&i’"@ﬁﬁt@g@ @%‘W‘ﬁ%‘?gﬁ'g‘meﬂ § o 8N 5%5”{'?”9 25). The
st ack i Sotdtientosnothéred tHeatheelaby to the | eft to approxi mately center the

stack bet V\’eeﬂ«lﬂtl&@wnrﬁ%fusﬁ‘ét eﬁq@cldln%n%gsfaal Winserl betﬁv'éetﬁthé gag t, the fan
f ol ded sheet terial I's captured between Cijﬁ[égﬁ'{a side walls 930

and tWe meabars SRy fishipseyinodee W&H“le o Hp sigcly tgwioe aﬂqge and rear guide
wal |'s 94&@&:@%9%@& feEhd erfployat td ifsestithe statikc Eortelample, Kisd lefhaidecbfdfe t he st ack

fromti pﬁ?'a%%@&'bm %déd&%&%\g%b Iﬁné‘a{e%cgwun dac§wu£é Odld, *@@ill%&and 912, while

the inne ective gui de menber$ 922 prevent or at
| east r ezhprssiateddhat piyastack oldan tolded plee %t%RBK“Q*%W?V[Rﬁ’WQ“?%%FW within the

Sia”ﬁ' 9 1 elrﬁ%rhb%& éﬁ%&ofdﬂiéﬂé‘%ﬁehﬁrbntfohl Fodteﬁarﬁ;ﬂé tab RUlrétet Yestrbed Uélo%hteﬂ thﬁ
stand is_mve i 0 ough in
the i1l JEEQ%IF%%*%E‘S%??E% gf 1(3%?% aﬁegl Tagd)@be \/\120%% %%“egw de 10
menber s @&2orvy insentesttintd the etand, n(lpytbhée!pai@HO refdageesanie forfeedingddiwand t wi I | be
appr eci %ﬂ%ﬁ%@&ﬁe&@gﬂw&hﬁgmds may be errpl oyed to insert the stack.
For exanple, the left side of t e inserted first, followed by
tilling the &e}‘-;ewgea‘ﬁfﬂ%?%@ﬂﬁp@@ﬂﬁﬁ?fa&/ﬁgeﬁﬂvﬁmﬁg"}i‘ﬁ 1e<Li at ed t hat any
st ack of dunasyefcohwbesibnateehine Béadc0 isaneented fto traytalyEo li2rviver hinge dB@awkeen t he gui de
rrenberse%%%f Sﬁlﬂi&ghﬂg\a}x Bmt B% @ﬂﬂfl‘md'gmew F?‘?seﬁﬁ,aﬁf)érﬁjZ ST HeshmPHrt her

describ I'n re eren the s sheet stock
mat er i al 97%epd Feunting meehapismeP8H er&"l?éﬂ’ unpgge. m@?ﬁ@@“l“ﬁ’é’@'ﬁ 2@®R o the stand,

may be dehatey p*.\@tea%maa Qpé&ratrg pf)ﬁlionfsﬁ&ﬁh RAFigl 20 © azwdidngiMading i ng by t he

h d 27-31, th
Coner ol A B s, T A S g ez 2751, e
nmount ed towardsthe drontrefithe systam Sﬂ%ﬁomsrfrg%lsm ajlgast gargallydn Bt ofif ¥ Hg mechani sns

980 (Ri dgien Hédmefltﬁa/\em@rEésa%edaennaaéoaﬂ&siaﬁmamﬂwom p@fbR78 and nounting
mechani s;rs 98gﬁena e unnage conversion nachine 910 to be selectively

pi vot ed PP "‘Eﬁfi@f'ta?f‘ sition shown in Fig. 20 to a servicing/loading
As is shown in Fig. 21, the hinge 978 extends transversely between the guide

members 922 of the stand 912 at the uppermost and frontmost comer thereof. More
particularly, the hinge 978 has one end mounted to or formed by the front transverse

30 support member 948 of the stand 912 and the other end mounted to a flange (not shown)
projecting rearwardly from the bottom of the transverse wall 174 of the frame 150 of the
dunnage conversion machine 910.

Each mounting mechanism 980 includes a mounting bracket 984, a gas

compression spring 988, and a guide bracket 992. Each mounting bracket 984 has

35 projecting therefrom a pair of upright mounting posts 996. The dunnage conversion
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position shown in Figs. 27 and 28. The dunnage conversion nmachine 910 is
pi vot abl e towards the front of the system 900 so as to suspend at | east
partially in front of the stand 25 912. In contrast, the earlier described
dunnage conversion machine 10 is pivotable towards the rear of the stand
12. As is shown in Fig. 21, the hinge 978 extends transversely

bet ween the gui de nenbers 922 of the stand 912 at the uppernost and
frontnmost coner thereof. More particularly, the hinge 978 has one end
nounted to or formed by the front transverse 30 support nenber 948 of the
stand 912 and the other end nounted to a flange (not shown) projecting

rearwar %é‘hufefé%@iérh&n{%e%tﬁ@h@ﬁntﬁl godtgmw@f@omnbeslﬁd sbdwrp he frame 150 of
t he dunnage_conversion_nach &%Uerggﬁ‘%éhﬁhg mechani sm 980

i ncl udeﬂm§°ﬁ‘f6lﬂ’fﬁ"%ﬂ%@‘§‘6k@{0"§§ﬁ eé’dﬁggus Bt s AT T hy 988, and a gui de
br acket fr&ﬂ@15[EaCﬂ$lvdmunBOOrtgudﬂeabkbtwe@BmMBiewuplmjbéﬁﬁ ‘?tﬁ PlH¥refroma pair

ﬁ;uﬁf ;h Ep%rgﬁ or%ﬁ{:b lﬂ%lsl gntréss%ﬁgprglé_%% Q%Qlﬁ&?ela%%ﬂa‘ih@ﬁbmeﬁ%ﬁd@ﬁ 910 i s

via a palr_of flange ot shown)
proj ect thegnqunmﬂuﬂwyetﬁ%mdtth%gwméﬁ?ﬁs'mSpf'ﬁbgsél dBe @31 @p PR ot t he

conver sy ;tSH?. 586 UxRid BEAIRr iR thémdintag biicket IO0Hd amumdvesble betwdeor war d end of
the nmounting bracket, 98 r_en ion spring 988
to enabfhe iNrEr aAd qpier B‘F?/‘Bé'ﬁtgg%'\‘fg%g r?Ft%Séets%éejcw?e @H@ﬂggﬁmé) W%@P%g g%rs acket 984 and

t he gas Thebgtoassidohths pas cgp@8gon sPring 9p8Js mounkdde 3itrapsversely diggs ext end
downwar WI)tJ;pWOtOE'@r] FQPHS%%M%&%E% QRdo\@REhrRF & itONRBI enabBy meen the i nner

and out 32 of the respective upright guide nmembers
922. 1rhénprandeteeside wils P3ag282-conpressi on spring 988 is nounted to a
transver sel yp,ejé&m@d-bmgnqw:deoiftrplnmumﬁﬁzbrachat984sawpmﬂal!ﬂﬂ?ﬂ@bpported in a

sui tabl e n%rg?rteglflt hgﬁg&ﬁ&lé Era%g%&lq}fftﬁe uﬁpe]'gndl SR g@d&%&k@tel’ side walls

930 and romthnhe si untt{}#&? t%cke 984 is a
pi vot pioa2 toadgble rmﬂvrtmwfﬂl mevampst padugendhgmeyntin PR‘{; BP%{ et 984 to the
upper epghcRft sbNerBiude blREREKE, RS theldas eaalbssion springs 983, piterdt al  novement

bet th t bracket d
or ARt go‘g@? o fhe; E@g Brack %%%@Weenqﬁe it Afi gg%%l&%ags%%o TFSWSO\?\;:Nasd Coom

S1on spr

t he nourss? aighdreapdcite @aght beidewwemberh @22, hgeh g%ig?&f%?f@rgzﬁa&é'am | s 930 and 932
of the_ LASRSHh iRt ke QHASRITROTRAheil 2 herfin bubelantraarket 992 is
arcuate i ncl udes an ein en the
dunnage meshive P14 is pvolet kil to s Sfagglaf#%{ngﬁﬁ? @Fgaet%%%? é‘g'i%brééﬂ %nd 912 about
the hi nge2 868 alohl the@ppadite draokibe gun%@dsmﬁdegaﬂe)ﬁgh pivelalopyergente ends of the
gui de r Q@ 101%&:} Shaddt @gﬁ%‘%’&d ROt Bk ted Qﬂe}é&tn@p@ﬁﬁﬂcﬁ@ ends of the

o s Gt wﬁéﬁB%{%%gué’%m%etsmﬁ?fe'reao"?  Poner and
outer sige wald 65 N3 0386Tthe}3shettve ufkight euifeandrbees 393r i ght gui de nmenbers 922,
ai'spl aceren: S Ui pan BB g Bpti @2 ol B el IO, SR
di st ancalisplaeergrntayelative to the stand 912, the range being limited by s n the guide
' 25 brackets 992 can travel on the guide rod 1016, which is when the terminal ends of the

arcuate slots 1012 in the guide brackets 992 reach the guide rod 1016. A turning knob

1026 or simitar mechanism may be suitably connected to the dunnage conversion machine

910 and/or one or both of the mounting mechanisms 980 to lock the dunnage conversion

machine 910 at a desired angular displacement relative to the stand 912, or to unlock the

30 dunnage conversion machine 910 to enable pivotal movement of the dunnage conversion

machine 910 relative to the stand 912.

In the illustrated exemplary dunnage conversion system 900, the dunnage
conversion machine 910 is selectively lockable in an operating position {Fig. 20), and two
ditferent servicing/loading positions, one of which is shown in Figs. 27 and 28, by means of

a5 the guide rod 1016 and the guide brackets 992. Specifically, the guide rod 1016 is
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25 brackets 992 can travel on the guide rod 1016, which is when the
termnal ends of the arcuate slots 1012 in the guide brackets 992 reach the
gui de rod 1016. A turning knob 1026 or simlar nechani smmay be suitably
connected to the dunnage conversi on nachi ne 910 and/ or one or both of the
mounti ng nmechani snms 980 to | ock the dunnage conversion machine 910 at a
desired angul ar di splacenent relative to the stand 912, or to unlock the 30
dunnage conversion machine 910 to enabl e pivotal novenment of the dunnage
conversi on machine 910 relative to the stand 912. In the illustrated
exenpl ary dunnage conversion system 900, the dunnage conversion nachine 910

i s sel ectrbta@bly abijostiiBcBrdeR aPioABH! and two

different S&P;/:Ié‘ E&Ibl ggéjaﬁ g% Si Li @%Eé%gﬁgﬁdéb%déﬁﬂhﬂ% r%%)('w% in Figs.

and 28, BV e 3 g g%}ad‘gz )oﬂh‘ﬁtb‘%‘eé‘%“ﬁt??eef@?ﬁ‘ﬂ‘émﬁ ackets 992.

Speci f i cactapsible fremdpe sitie of tet sad 613, & sutadlyabarebiyd Rdhaigdidltbe1daetoreen a pi vot

enabl i ngép&ﬁbtfdrggchar tag{ﬁmovg{.‘%@ sabling or |ocking position. The knob 1026
and Ich in

(Fi gs. € illustrated enbodi ment is accessible from
the sidle of tR e§t‘%ﬁ?¢f’99§% the slot 40112 of prah guide heacked 892 has tities ayaliatte rod 1016 to

provi de fimientations 1630 maatah@wmvw%wngﬁﬁs&@swu rﬂlgiér r fHlafl the Z8Hiysidpe sl ot 1012
of each '@ldetn)'oaa’ﬁﬁgag kl_g[s t hr ee .?a(ri;guate |n en atlons 1030, 1032 and
1034, each “havi n 0 P (RBWPlY BTaner fagk garfion 1938 extepdinabatwgan B8t he gui de rod
1016, andﬁdantﬂ’&naﬂﬁ)&ﬂew;%ad 1094e The aradte ipdantations 108@ d0&xdrandisng bet ween t he

d 30, 1032 d
1034 cor ﬁ;ﬁ?ﬂé’%’g@?f@?@%ﬁ“@%@”@‘?@?’%‘ﬁ%nr“”géé AL whi on L he

dunnade 05PRY P8 SHaetiMe!h locksd @ndurjodked s’ﬁl“@b‘!eiapéle?'gie@dwlc@nd unl ocked.
As will el @tdisectaabiedhert the catrdes ofate duiehod 1016 & substhitanwbmisaf he center

axi s of {euRuble 5 dBLP kS SHETATAIA ohoCBhbLAR A DA e cont or axi

-al one of the arcuate | ndentatlons ?ﬁ‘gt sl ot 1012. The
opposi t e 1&g dh SPPROH’EBth'd$@féh?@l!ﬁelfei@ﬂsﬁf@ludﬁl@sp@ﬂmwate@emmmte segnent

Qgtl ghes Abtdrest1bet Rirsin. Theamxiviats ovesthihoth 1@@;}@?@@&@@@%@6 i alghitweggg' f'e rod

| r.ger .1 han ui de bracke o)

enabl e t egplémﬂe:bédﬂ? ‘?\fr% Ué‘{eg’ﬁ%ﬁ(%t%g%mﬁnalﬂ g‘P"?‘{P@V OFr@Ecupie Re ©f092 to slide
t herein. thegu'debﬁaﬁkeﬁwtgﬁhﬂ@ﬁh%wabl ing position (Fig. 29), the guide rod 1016

s rotated suslhiiatenbifg BOdHE ngf‘ﬁ.e%&d& b1 1848 ookl bR AL f"niggt”ﬁg

wththelagg O%H-\e gort ?
gui de br 3 SUp o {9@F’P@EQ’PBW%@W\"@W&‘F‘@F?QWN%SQfﬁ?cﬂslidﬁe 20 ends of
t he gui deracketh %@lﬁaundme@debthckujésaztefnﬁ]ysudlgtofahefrduﬁﬁg’:\ﬂ@omméer sion

machi e &4 of fe Eideplloﬁq r{de%j;%&rhcﬁgy,fgitg tshgﬁjgi}lggg é%werstnn ) np | vot disabling

or lockin % osi fion, suc °t he not ches
1044 of ¥ P’M@eqr&lﬂbﬁdﬂ e£t38d 812 |athepiveiyfisabling oNoslﬁng@glp@ntheto t he i nner

arcuat e glmdetmd) mo18fis otaedgutititatifieawdidibs 2044 ofihE glif€ro@ YD are out of
alignment with respect to the inner arcuate portion of the guide bracket 992 and the outer

diameter of the guide rod 1016 is in the path of and therefore blocks movement of the
25  inner arcuate portion of the guide bracket 992. In the locking position, the guide rod 1016

prevents pivotal movement of the dunnage conversion machine 910 relative to the stand
912,
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When the guide rod 1018 is rotated in the indentation 1030 to biock movement of

the guide brackets 992, the dunnage conversion machine 910 is in an operating position,
30 atop the stand 912 (Fig. 20). Fig. 30 shows the gas compression spring 988 and the guide

brackets 992 in their respective positions when the dunnage conversion machine 910 is in

the operating position. In the operating position, the gas compression springs 988 are

compressed, and the weight of the dunnage conversion machine 910 is camied

substantiaily by the guide brackets 992 in compression, as well as by the hinge 978 in the
35 front of the stand 912 and the tops of the upright guide members 922 of the stand 812,
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di aneter of the guide rod 1016 is in the path of and therefore bl ocks
novenment of the 25 inner arcuate portion of the guide bracket 992. In the
| ocki ng position, the guide rod 1016 prevents pivotal novenent of the
dunnage conversion machine 910 relative to the stand 912. When t he
guide rod 1016 is rotated in the indentation 1030 to bl ock novenent of the
gui de brackets 992, the dunnage conversion nmachine 910 is in an operating
position, 30 atop the stand 912 (Fig. 20). Fig. 30 shows the gas
conpression spring 988 and the guide brackets 992 in their respective
posi ti ons when the dunnage conversion nmachine 910 is in the operating

position. |n Whe tﬁ@@ﬁc%_trbdlﬁ)mﬁsirb{a'teﬁrhthé Iﬂ@er%ﬁn COTNG BES rRdvemBitbNgS 988 are
conpr essg é@g{}ﬁ%é“ of the dunna ver si on h| ne 910 is carried

gg %ng ach Sl i e il
subst ant I 819M%° B¢ PREIRYE H g dy ‘Hﬁ‘e 3’? B 1 as by the
hi nge 97$m¢mwh€w@0ﬁﬁmtﬁﬁm‘n tlndfmncbtr@‘wmib?rotamdlrtth@lnﬂmtmmmiosultce upri ght

gui de nepgggy rﬁov%%gnt%f thE pﬁdéﬁrﬁﬂ%&s%g tBef dunﬂagrmvene ;?:nrﬁ%cﬂitf%gﬁ /g 1016 is

rotated 1 n the I ndentafion e brackets

992, thellisd gervisiogigading roritiorEign 77 204 88); Eio; 31 shaws wgéawmpw@ort ilted

se (r]I Vi ;:l tngirhgaab &g tideibfitkety\08T In tHeR r@pedi poBiflonsQvhen | th'é dﬁmga edt Ihn éhe

i ndent a geket s e dunnage
conver si %oﬁ]on'égﬁﬁ]ﬁ%h' %81535" hﬁ@@@&ﬁwngﬁfﬁw%@? i '8P HgPPY &ltﬁitj posi t i og
(Fi gs. 29espeaprEgsion gpriggs 938 a@mmdﬁdh@dghﬁwwwpﬁb@@mmesqmvmw% and the
gui de br aekie18 R2airid &Jb@iahuemfﬁmé blidEorRRelk Db PR tenddR ki Bfthg Qiﬂ%@ge

conver si he fully tilted servicing/ g position.
In sulh %éﬁr’rﬁﬁegrﬁ&c’{&@sﬁaégt’onpresm on springs 988 are extended, and the
wei ght of t hdegetmndhegsaompressiorspringsltss endiidgiice Inackeis@d2 silist anti al | y by

~the gui dﬁo@i’hﬁﬂﬁ@é@mgﬁ%gédklrhﬁﬂﬁdl@%i m@vré%entyof {hg%!umagggoﬂvgrsfgz Rabfhet Ne front of

the stand 912 % ressi b([:, and t he
gui de br ZOdelalveduie giand 2. Fhaaes W@‘PFPE%WFW%SU %‘ﬁ'ﬁﬂ?l ap thej vot al novenent
of the daunna@ammrrﬁacame eramblxmr&mmeﬁmtvevgmemebm et dAfhg®@12. The gas

010 15 1 lerpt e St RHARE Sotiiacife SHTRANECORE R er oi on

machi ne @9@*30611%1@ Fh%gld@ﬁﬁfa@ets@@ﬁmaswwlﬁ,Qmmongn@ﬁcﬂhsmpﬂinhm ed relative to
the stangaéR.osd hei @HicdBey Bleihfag 89&wer§?6@ﬁu\é@iu{eee1o%h ﬁe@%@ﬁ!ﬁ@t of the

t ts 984 and hi 910
2 ong { MO $uaaa>9efgﬁvgm?oﬁﬁnqcﬁiﬁgﬁm%me@sﬁ@é@ﬁs B 182910 i s pi vot ed
rel ati vegasgompressidnaniingd 928 ard e gade lwankpls 03X move tefween g® pRBEs itttk t he gui de
br ackgt Sm%‘?@nm&siaswél%%ofah@gﬁ o?'i}%sreéafecuwﬁprﬁgt r%ﬁ&'a%e g& 99%&%’ side walls

930 and 932 of Ig respective uprig as is shown in
Fig. 21 ast’?]ﬂ“’@'ﬁé" Bt %%‘?W“’Q'&P?"Hb%’“%&?sﬁﬁ'@ﬁ the guidg brackels P82 bt s 992 ful |y
retract reedchbeiwedniiiee inmmnend auner shitnalis $30cad 962 witn Fduange 3Relsldgn t he dunnage

conver si QOB el Ae it%Joﬂe:ja&gi &siiﬁ&é operating position.
Referring to Fig. 20, when the dunnage conversion machine 910 is in its operating

25  position, the dunnage conversion machine 910, and more particularly the converting sub-
assemblies thereof, which lie substantially in the plane of the side arms 184, are disposed
above the top plane of the upright guide members 922 of the stand 912, and are inclined in
the upstream to downstream direction at about 45 degrees relative to hotizontal,
Accordingly, the upstream end of the dunnage conversion machine 910 is out of the way

30 from the packaging area around the systerm 900, while the downstream end of the
dunnage conversion machine 910, and more particularly the outlet 650 thereof, is
conveniently oriented towards the front or upstream end of the system 900 for easy access
to a strip of dunnage discharged from the outlet 650.

'CD_

Refering to Figs. 27 and 28, by tilting the dunnage conversion machine 910
as forward to one of its servicingfloading positions, access fo the dunnage conversion
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Referring to Fig. 20, when the dunnage conversion machine 910 is in its
operating 25 position, the dunnage conversion nmachine 910, and nore
particularly the converting subassenblies thereof, which Iie substantially
in the plane of the side arns 184, are di sposed above the top plane of the
upri ght guide nenbers 922 of the stand 912, and are inclined in the
upstreamto downstreamdirection at about 45 degrees relative to

hori zontal . Accordingly, the upstream end of the dunnage conversi on nachi ne
910 is out of the way 30 fromthe packagi ng area around the system 900,
whil e the downstream end of the.dunnage conversion nmachi ne 910, and nore
particul ary Hb%l%éﬁ%ﬁ\g aﬁé@rt&ébwg%%e ls'sﬁnpfﬁﬁHaVWi@fﬂédaW peirefiped t owards the

front or Upsireame ysStem a strip of
dunnage séivisipp#nagiagipgsiions Rfﬁ‘éded'[]‘f”i‘%e( poéfgs(f access. F4 "X‘a‘"&eéﬁ‘ eIEhI‘%I ng to Figs. 27
and 28, &Mnégb'c&dv&gloh hectwiagsn tenestchgimadingpdhitoriigsieted & figr #ard to one of

t di t hi
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position illustrated t he dunnage
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conversi on syste r_or |1
hor i zﬁntf&?mﬁéé’@%@f?%sﬁaﬂ%g%lﬁ'ﬁo % @ ?&ﬁé@%%{.ee??ﬁ 3 saeet l!Isntaoci mat eri al
I nto Sa”lhef:d&r&tﬁntémyfdilamwsahd thlagutdeumﬁ@rdéﬁdc@mhf@f’dﬁ sybatanlisy 08, and nore

par ti cul fdoR Mot 1§ hResilbRISmAALrordbStRe ddraagh ng and rout i ng
t he shee b%ve}%ﬂxrréf?@r%hg sar oundéat he constant entry roller 196 and the guide
rol | er 1omerpign gstep190Pi ed, as substantially all of the travel path of the

sheet stock ')%tvﬁrtjefﬁp ﬂe&iatacm&rv&mﬁﬂlﬂng@nmrtabewm@ﬁl@" grchinediBinnage conver si on
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Eos tl ower tgsg t.h a‘t obtﬂ,;gnabl e by the
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“until the:e(ﬂle\mm:'earamﬂ W@Idfﬂ@'ﬁianmfﬁﬂhbuﬁ‘men%@raé{ﬂlﬁ?@eﬂpn ds parallel to
t he u g{% 25 nmenbers 922. Details of the dunnage conversion machine
S

910 a OmDel.ths Eil’ t%g dun%ggeac?ocriwezrswn magf'ﬂne 910 are shown in Figs. 27 and 28, The

dunnage conversion machine 910 is substantially the same as the afore described
dunnage conversion machine 10 (see Figs. 7-16, for example), except as described
herein. In the several Figures, like reference numerals represent like components or

a0 features.
The dunnage conversion machine 910 includes a transversely extending infeed

paper guide plate 1060 which is connected at its lateral edges to the side walls 170 of the
frame 150 of the dunnage conversion machine 910. The upstream end of the guide plate
1060 has a lip 1062. A guide roller 1064 is disposed at the downstream end of the guide

a5 plate 1060 and is rotatably supported at its opposite ends by the side walls 170. Unlike the
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dunnage conversion nmachine 910 is substantially the sanme as the afore
descri bed dunnage conversion nachine 10 (see Figs. 7-16, for exanple),
except as described herein. In the several Figures, like reference nunerals
represent |ike conponents or 30 features. The dunnage conversi on nachine
910 includes a transversely extending i nfeed paper guide plate 1060 which
Is connected at its |lateral edges to the side walls 170 of the frane 150 of
t he dunnage conversi on nachi ne 910. The upstream end of the guide plate
1060 has a lip 1062. A guide roller 1064 is disposed at the downstream end
of the guide 35 plate 1060 and is rotatably supported at its opposite ends

by the Sdlﬂﬂayﬂoh\%rs'lo?ﬂnach’ﬂb hé.8nd ﬁlﬁnadé%ﬂ%%nmﬁlﬁé §1(FHbe§Wcﬁf?ll:l the

dunnage gonversio does not i nclude pi vot abl e |nfeed gui de
assenbl y ?ggc’ta@? '"Feﬁgﬂﬂﬁ‘? %Bée'ﬂé)’ 45% gothe, aiideohegs 202 and 0The path of the sheet
st ock mat eri dhe path ougosrtelatsmbumnme; tmougtﬂhesmmnagmhversmrﬁacmhé gstrated in

Ea[);sisgsﬁlt‘ tgﬁg‘ %%%%?’E@ég (e b 8ok SURD LY., i shobliocRgiRhy Ot oglkorr]rgg er i a

the gdi déﬂso?sét'feugmoo%mﬂg irtie botiomich e freme (1BGand anmgs'@m@egw@tmm« material is
t hen tra’lmdn@m@ﬁﬁltb@z%r@jﬂlﬂ%éh@ét'sﬁ%kﬂa%ﬁal isTheN Bainla8 afduhdiRe fulel €r 1064, the

sheet sto pa | under neat h t he gui de panel 190
ext endi n'a g%%\%%é‘ﬁgu@ Rﬁg@‘ﬁg{lﬁ@ ggﬁg{oglfWgteﬁaggass%gorgﬁg%?r stock mat eri al
is then @ndamﬁaidﬂmmguﬂdaneh@mmdmﬂramvﬁrsejy heteer the 5816 amishi@4.cOest ant entry
roller 19faet skdex knidfeRal |§1H4ferij@a?neﬁg d&b%%‘staﬁf‘érﬁrp'r&lbr fR\aad &g%ﬂtt o the

converting conponents o unnage converst on machi ne in a manner
siomi | % SHY9iek 198 lum. gudesahgetistagk f"ﬁtel"%!fié‘f"l?%%“ toghe eravelingnage conver si on
machi ne dhponents of thekdnnr@age osridansioa mathike 3106n & MYzt silar td tha dsferdd St ock

mat eri al I i ri ght gui de nenbers 922 of the
ofe iR RAL @ thola AR IARR neklfe 1

stand 91 om nachine 15 910 so that |oops or
undul ati ons Mwﬂa@ewwmwe@ﬁoéhe sheelfocivmateripldg subistantially copeinett i on of t he

tcﬂl nfe 10 wn@t@uwﬁiamﬁdsozz aitthd mtgmrhﬁu tmaamgzﬁlxa e“@@éi%:@ﬂﬁéwlj SIS ; het th ravel
pa S ed substantia nsi de the
machi 1(rgi'e Eg% ﬁ{gﬁg& s#%@‘}é"ﬁ‘gﬁl ‘k%? by B‘es %Et%aﬁmﬁtgnaﬁwn%pw&g of | 'ittle or no
paper | db@@aﬂmeﬁﬁ@memrwamed graﬂe@smm'mza@ AdventaOURly, therigvatpathbfo Figs. 32 to
38 and_Fndlshoblbiock dfeRialiomahaitey SAn@HPRRLSHY lBliRb Rl kRel fan fol ded

sheet stock I'n accordance with the
present q%ﬁ?‘?@ﬁ maﬁaﬁ'ée %@Is@i}"é’é{‘@%ﬂ@"ofﬂﬁﬁ ‘°°E*l@2’“ exarpd Wihemadis may be used

in connedPion with either of the dunnage conversion machi nes 10 and 910
di sclgsed hefghiRg now to Figs. 32 to 38 and Fig. 40, there is shown four exemplary baled
stacks of fan folded sheet stock material 1 100, 1102, 1104 and 1108 in accordance with
{he present invention. The baled stacks 1100, 1102, 1104 and 1106 may be used in
connection with either of the dunnage conversion machines 10 and 910 disclosed herein,
or in connection with any suitable dunnage conversion machine or system. The baled
25 stacks 1100, 1102, 1104 and 1106 may be easily stored and/or transported and, as is
described below, easily loaded into the dunnage conversion machines stands 12 and 912
to which the dunnage conversion machines 10 and 910 are mounted. Also, the baled
stacks of sheet stock material 1100, 1102, 1104 and 1106 may be easily spliced to
another stack of sheet stock material.
30 The baled stack 1100 inciudes a stack of fan folded sheet stock material 1110, a
jacket 1112 and a pair of transversely spaced bale ties 1120. The stack of sheet stock
material 1110 includes one or more plies of sheet stock material that are fan folded into a
rectangular stack. The series of folds together form a sequence of rectangular pages
which are piled accordion style one on top of the other to form the stack of sheet stock
35 material 1110. The stack of sheet stock material 1110 has a top 1130, bottom 1132, front
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or in connection with any suitabl e dunnage conversi on nmachi ne or system
The bal ed 25 stacks 1100, 1102, 1104 and 1106 may be easily stored and/or
transported and, as is described below, easily |oaded into the dunnage
conversi on machi nes stands 12 and 912 to which the dunnage conversion
machi nes 10 and 910 are nounted. Also, the baled stacks of sheet stock
material 1100, 1102, 1104 and 1106 nmay be easily spliced to another stack
of sheet stock material. 30The bal ed stack 1100 includes a stack of fan
fol ded sheet stock material 1110, a jacket 1112 and a pair of transversely
spaced bale ties 1120. The stack of sheet stock material 1110 includes one

or nore gud 84, 0dar 816 81365k Eille MRISAY Adht biB@ 148 Corffarthef Qi rhiding © 2

rect angul ar stiack Thfe szr,[l S Q[f .ﬁolétj% to%estth f.orm a sgquence of

r ect angui"sPePAGE $ERNY Shee P8S?3'i“? B 20T OP d1°8% g"te@rl"gn TWECIREE of the ot her
to for mmiyhediad &kl 8f Paiénd bivs. SIIGCH7BHATB2,76 A both DidhichTreasigasktoof sheet st ock
mat er| almé&%ﬁng@ozf tlge Bﬁr%%atjﬁ\% ion 2Rl 5@%&%@%00&({@ herﬁg rgﬁgigeileﬁ inf €ar side

1136, left side 11 right side 114 urt etalls relating to
an exé@nmpheispticefiesek of sheet stock material, and the means for forning sane,
ref erence mayhdjackeath 1R naldtdins thipdtsoRlof SHREt stdek BihikndI A3 1M A cbmi8ssed 67, bot h of

whi ch ar i the assj apee o Jnresent. i nvention and are hereby
i ncor porfgﬁngg'%ﬁgar%g%ﬂqﬁzym ?ygl}eerpa\edﬁ%gaqyﬁ i b[eﬁgp@egﬁ%ngeﬁ %cgr_nple, The j acket
1112 rai qardapard of plestis.t Helacket th2ipcludes adienthatiem fad or1a] U159, figniconpr essed form
The j ack@helh142 aBppaR8 11RE 8 r&dr paHal 1188 dnd Blréar bbifkd Rb@r BL Pl @l . for exanpl e,
cardboard ortpgbgﬁtlc. The, j acket 1%2 |2§(ﬁ¢des a_fr Et_ bottomflap or tab
1150, °a ¥PYA 4y rapguessely extepding foif ipes 1 ,'9a3%)e£Pe§ 84511986, and a rear

_ bot t om fihgijtate foldinglef the ket d 1 tipmr asubdiabiizlly garar predoidadasfigunti@xtd endi ng fol d
l'ines 1140:{Ek gonﬁmqoglg%ng‘ﬁgﬂs_lah_@g‘s 1160 facilitate folding of the jacket

1112 from a substant ar pre-folded confi %urat lon to the fol ded

confi gur at i ohP&IATEA! 414 ispsegiised tasheplack of sheet stggk mpatea@dil 10/bythe hale secured to the
st ack ofties et Thé D tiasat{ 20 may belthdde dpsinyt Sitabledstelidl, d6r ekdmfle, nyibieorbal e ties

R0 R TR G o e BB ol R ERRL 20 OF 15 7S
pai r of redangdlatrirped apraipasd 18D e fierhgls tied 8TR0 exignd rgitdingliy gerass ¥ ext end
| ongi t udjpBrandsyt 18T &PEckinididy KRR YeRBSthéréSO TRORN! IRBLNngaY 1done center
t hereof . . The é%h f the nin ﬁr‘%llBO Ils seli t}%la){ i der .than the wi dth of
the humalg &H’ﬁ, %@? }"HB‘ Otfﬁ'g?ﬁgﬁ'g Fdeenabling dn elg?%e i }gefﬁ@q’@acr oss to be
conveni dmréagrags tedisexdnveniantlylosasperdvin thg openk@s 1180.
20 As is shown in Figs. 32 and 34, the width of the jacket 1112 is substanfiaily the
same as the width of the stack of sheet stock material 1110, and the jacket 1112 does not
cover the left or right sides 1138 and 1140 of the stack of sheet stock material 1110. Also,
as is shown in Figs. 32-34, the front and rear bottom tabs 1150 and 1158 of the jacket
1112 extend under the bottom 1132 of the stack of sheet stock materiai 1110 to cover only
25 a porlion thereof, leaving exposed a transverse middie section of the bottom 1132 of the
stack of sheet stock material 1110.
An adhesive layer 1190, for example glue or a double sided adhesive tape, is
applied to the bottom 1132 of the stack of sheet stock material 1110. The adhesive layer
1190 is indicated by dashed lines in Figs. 34 and 35. A release liner 1192, which is longer
30 than the strip of adhesive 1190, covers the adhesive layer 1180. The adhesive layer 1190
and the release liner 1192 are disposed diagonally relative to the rectangular perimeter of
the bottom 1132 of the stack of sheet stock material 1110. The adhesive layer 1190 is
disposed approximately at the center of the bottorn 1132 of the stack of sheet stock
material 1110. The free ends of the release liner 1192 extend beyond the perimeter of the
3s bottom 1132 of the stack of sheet stock material 1110 and form a pair of flexible pull straps
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20As is shown in Figs. 32 and 34, the wdth of the jacket 1112 is
substantially the sane as the wdth of the stack of sheet stock nateri al
1110, and the jacket 1112 does not cover the left or right sides 1138 and
1140 of the stack of sheet stock material 1110. Also, as is shown in Figs.
32-34, the front and rear bottomtabs 1150 and 1158 of the jacket 1112
extend under the bottom 1132 of the stack of sheet stock material 1110 to
cover only 25 a portion thereof, |eaving exposed a transverse mddle
section of the bottom 1132 of the stack of sheet stock material 1110.

An adhesive | ayer 1190, for exanple glue or a doubl e sided adhesive tape,

| s appl 'ﬁ‘éstWhéme@ﬁ&%%%é&%ﬁ&ﬁatéﬁﬁﬁh%% Ha ARGhaE QFLrERFT 2l 1110

The adhesi ve cat ed % 34 and 35. A
rel ease #traﬁ%ﬁ%f@zcapweﬁm@gnﬂheﬁgéus!dsé Hrad reeneide 1 196 of tBe stadkivbsi ve 1190,

covers tdneetadematéfall1ayrind 1A 8spediive rast RS teuepanaly 1521h9Q1sandltnkhe rel ease
l'iner 119%3 %gﬁdl sposed diagonally relative to the rectangul ar perineter of

t he bot t'8H° of the stack of sheet stock material 1110. The adhesi ve
| ayer 51190 i Jo thag hedaidd alpgh QD imict thé starat 9 1R Her exemplerthebaid fies 1128t t om 1132 of

the St acke GlaehSlne) AkoI O bicthe fdfLinck1f00 & fbaShY fudleg blfedil case | ner

1192 exten 1y eri meter e stack of
sheet st'B&RPigREW “?alen@ifft?z%ﬂfdhﬁw}ﬁga2sﬁh? mgfnef fesgiins @bPAM st raps  1198.
When t herefstencktoFlgssipems; fos bxaripieBich thabthe bdiddsiack 136 ERdn the bhdeelg] acket 1112,

the DUl orSaR o7t HoRbch R0 NAES S NGE o oSO Phdfgdddd opnd T ear of de

1136 of ) respecti ve front and
rear Parkbpe stpeismatgnal farezample, whee it jsieriesd tqqpilgemstmat@wosew@rbal ed stack 1100

into theauﬁwo aiytie@ided.q uérﬂiﬁycﬂ&é’l&l)étﬁcks'ﬁmrﬁ@ldéslidc]@et%oéqéaﬂtc%roﬁthgbﬁépeg ;/I a thteh
openlngs e s lifte er et ween t he
upri ght & %"ﬁ%ﬁ%’é‘ﬂ ’gggﬁg‘?ﬁe{' a‘?f%’??gbe@’ief"m?b[aﬁ%%ﬁ‘?? 85 ri bed above
with ref@d@]ﬁc@nna&eﬁﬁmmlonmamneswnhmm e, such that the bal ed stack 1100
rests on them@%ﬁebh&d%tacﬁ mosg@md%?me%ﬁ&maﬁqémwes419@3@%6(1 stack 1100

may be stacked ato ano sheet stoc for exanpl e,
when Pt "’Ing Satgb'l ﬁ?@ett'*ﬂiz ?f\ﬂl? bé"(egé@ki'w&efr h%ﬁront ﬂﬂ"’é’b’w%ny desi red
guant i tyempalhmhﬁ'ﬁ anti/acks top baksl eds db the fdcketk et matenpulled ppvadrdlf he ot her, such

QUant | v e} Al ik BEP LA AYALIE) £/BSLYRSRIG Dase 18 of the

st and 91 e conver si on nmac ove. After the
bal ed steéemp’qwbe AOWsgB Hig B3, Hetsby iveslidprand deroave therfraat andirear boliegy 1120 are cut

15 and shdsd 160 & 14 p8lertheiaékat 1he ibAGk®&imebinliBe Stk diehdeadiedt niltengk 1100. The
fr Ontzo Paf % & cg%He front and rear bottom tabs 1150 and 1158 are removed from beneath the
stack of sheet stock material 1110, the stack of sheet stock material 1110 falls slightly, that
is a distance equal to the thickness of the jacket 1112, to the base 18 of the stand 912, or
if a stack of sheet stack material already resides in the stand 912, then to such stack.
The jacket 1112 is then removed from the stand 912, thereby exposing the pult
25 straps 1198 of the release liner 1192. In the illustrated embodiment, the jacket 1112 s
wider than the span between the upright guide members 922 of the stand 912. Thus, the
jacket 1112 may need fo be tilted or otherwise manipulated to be removed from the stand
912. 1t will be appreciated that the jacket 1112 may have a width less than the span
between the upright guide members 922 of the stand 912, in which case no such tilting or
30 manipulation would be necessary.

If the stack of sheet stock material 1110 is loaded atop another stack of sheet
stock material, and it is desired to splice the upper stack 1110 to the lower stack, either
one of the pull straps 1198 may be pulled to remove the release liner 1192 from between
the upper stack 1110 and the lower stack thereby to expose the adhesive fayer 1190 on

35 the bottom of the upper stack 1110. The weight of the upper stack of sheet stock material
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rear panel 1156 and/or the top panel 1154 of the jacket 1112 are then
pul | ed upwardly and/or outwardly away fromthe stack of sheet stock
material 1110, as illustrated for exanple by the arrows in Fig. 33, thereby
to slide and renove the front and rear bottomtabs 1150 and 1158 of the
jacket 1112 from underneath the stack of sheet stock material zo 1110. Once
the front and rear bottomtabs 1150 and 1158 are renoved from beneath the
stack of sheet stock material 1110, the stack of sheet stock material 1110
falls slightly, that is a distance equal to the thickness of the jacket
1112, to the base 18 of the stand 912, or if a stack of sheet stack
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upper stack %ée the | ower stack j;é to expose the adheswe | ayer
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traili “ﬁ-‘ﬁgé tﬁé‘\gi@w%ffﬁehfké{{a% tocfg&%ﬂ%@p@ﬂ%ﬁ&ﬁhﬂﬂe&&k fageng end page

of the r sta I ve layer 1190,

conpr es SR fREFald { ensh ke dag-fere degcbad drled stagle HOpheigchebpieges é%Q”f a splicing

of the tdodiot dovgr teaeft PEidt sides ANSHUNd I 14U tERRK bPdhelf stdckatép@er stack 1110 to
t he Igad‘l,lqn@ end page 5 of sheet stock material of the |ower stack.

Fi gs. "36 and 37 show anot her enbodi nent of a bal ed stack of fan fol ded
sheet stock Heghdadked piepe 0204 includesad fodparsk 1280 &n inteongstiatseanel 1R2%;emd | on. Except

T o arsa e otk lay e i 2o 20 L1
nuner al si%d&ségél?ﬁwnl 7 Rg @oﬁﬁﬂ%@ﬂ?@“&?ﬂegééé %fs'fhel E@e"ﬁ%l 129 stack 1102
i ncl udesoeer fredioet sideadBhand reer sidedi2a of thecstaek of adt sidehimatedgidtitter mai ntai n t he

St ac lﬁgngﬁ lﬂ'ﬁ‘)%néé ‘i’féﬁ e%ﬁ@fohgéuﬁlaah}ﬂ dg@oénﬂa ?eéaggﬁ%rcﬁ'é %ﬁ&hér%d&%rp‘s i's shown in

arrower n the width of

t he st ad%gmd'@%?ﬁc@twmnﬁﬂtﬂ&tp&ﬁ %? £ e sizek ofisheat siogemateniat t118escri bed bal ed
st ack 1Ha@aretidrgitydiekeépapddyesred ROk naeowednsedsesdap! BiRe hefibnt@hd rdaght si des

1138 anqodotd Bt 160U $158%f 67 iaklG 2, BePokolTBHE 422 of the jacket pieces
1204 extend under the bottom 1132 of the stack of sheet stock materiat 1110 to cover only
25 a portion thereof, leaving exposed a fransverse middle section of the bottom 1132 of the
stack of sheet stock material 1110.

The top panels 1220 of each jacket piece 1204 include a generally oval shaped
opening 1240 sized sufficiently fo receive therethrough the human hand. The top panels
1220 also include a pair of transversely spaced longitudinally extending perforations or

% tearifines 1244, indicated by dashed lines in Fig. 36. The tear lines 1244 facilitate tearing
of the top panels 1220 to form a pair of handles 1248 for handling the baled stack of sheet
stock matenial 1102, as is further described below. The jacket pieces 1204 are secured to
the stack of sheet stock material 1110 by the bale ties 1120. The bale ties 1120 are
spaced laterally outward from the tear lines 1244.

35



15 1110. Each jacket piece 1204 includes a top panel 1220, an internedi ate
panel 1222, and a bottomflap or tab 1224, separated by two transversely
extending fold lines 1230 and 1232. As is shown in Fig. 37, the

i nternmedi ate panels 1222 of the jacket pieces 1204 cover the front side
1134 and rear side 1136 of the stack of sheet stock material 1110. The top
panel s 1220 extend longitudinally in opposite relation to one another to
cover longitudinally spaced portions of the top 1130 of the stack of sheet
stock material 1110, and are longitudinally spaced by a relatively narrow
transverse gap. Like the front and rear bottomtabs 1150 and 1158 of the

j acket 1112, Ah'%@hé%ﬂ%ia%?'ﬁ@@% a&@.@é‘ﬁ%e Sdﬁsmh‘?%ttheoétﬁ%%ﬁs{%%gf&d@m end under

the bottom 1132 of ock mate cover only 25
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bot t om 182 sifapk h€9ss Vel ﬂﬁést@dﬂ%ﬁéheéﬂswéknﬁﬁhﬁﬁﬂfd lS #dclidd in the jackeThe top panel s
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1220 &l sapdirersisideld 136 of dierstack of sheei steck metbyal $ paed tednigitediaipandsy ext endi ng

perforatmgggftﬁéjag@tbg&rs ibbpes 1244, indicated by dashed lines in Fig. 36.
The tear lin 244 aC|I|tatetear|ng of theto‘%@anels 1220 to forma

pai r of handl B?aﬁmaleﬂﬁtaﬁ'éﬁ‘@?ﬂ%h? plaidi2eiar epaple. e topparls 1KE8ck nateri al
1102, asare tont alorightbe teddines t2d do for thevpaildf@piight karidlep 11248 Thd Bdndier e secured to
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adhes oy ebeivwges theupdgnt Eéld%tﬁﬁ'l"l’%fﬂ 922f mﬁ‘étabéﬁi%imthlal"@m@'f degqsibedsabg¥sk of s heet
itl ggk rfgfbtedxbmblejsh&@ma&ﬁéib@ed@écﬂam réét?@ﬂthéﬁ@éé 1@@%%tah&1§12adpeshve | ayer y
an ai,r traps sta sheet stoc
nat eri al % 8"6 {hgg%lﬁ? §6°'ﬁ HB% ey e %55?&%?%%'{9\?'%% Oftswgg%?fgl straps 1198
ar e captmaterigl farevrrenle, whers i isciesired fossplicetiee fmostackssioghihet.1 GdceShechalibdr ear  si de

1136 of diltR 156296 loaled i%B BRIstanki 96X tRBLRM SN 12b M oAtk dilfiforh Nt er medi at e panel s
1222 of t d stack 1102 into the

cket
st and‘591l§‘gerf'%?%" é%ﬁ‘fg?t@lec?%é%ggfﬁh%ﬁgacﬂ% g-P%totchaﬂe' #9793 he tear Iines
1244 t o iftermediateepapeli12220df eaqlr jagkbt pidvaniidese thad fulled bpwdrdiynaaes 1248 are grasped

via the &E\%Pdl% ﬂ‘loch@ﬂgckﬁ%beg?ét&g @E&?hﬂ&% mh&?t@?% %}ﬁpl%]tgﬁe”ec’ 10

bet ween- the upri thé ‘st manner
descri bé@m@ 90'#7 @R’ﬁ%‘l"é“desaﬂéF?W%?‘etbﬁ@"bﬁp‘ém%“ﬁlaﬂﬂ%z rests on the

base 18 pifced 1E94 SloAn@d&Acath e 'fsﬁf‘mit'&hééebtuck hdiériabed 1ed Cﬁ:&ﬁﬁéﬁb&t&ﬁz may be

stack e when it is
desi red t%%q?‘z f&%@gﬁ%veﬁb%%gfegﬂﬁﬁe oge% eet r{%% t%ﬁ’”ﬁ@ ck 1102 is
| oaded ishess stoplemateda d1tfalls Sﬂf@i'@y,lﬂlﬁtti»atql?é@c&mi farﬂé:a fbulﬁnem U’@I id from 15

undeneatiftkétprecEa 208! tollicda86 18 @k sindlohe PR tRelstadias Knebididok mER@alt Op panel
1220 anﬂ)ﬁ@a I nt o qg?ddate panel 1222 of ‘each j acket piece 1204 are then

pul | ed r outwardly away fromthe stack of sheet stock
mat eri al 111mejasket Wibags 1204t axel thbremevert fprethb gtandh@1 2athesbsexposirigitoe. 37, t her eby

to sljdey, pb ¢ tﬁebaemtnhémgzabmné a:aéuam‘d éiﬁb%iﬂn%ﬁﬂ%% jaeﬂce@ﬁtg% 1204 from
under nea%& !Eave a wu?ﬂ(% less t];wans thg %E;ansl}et?ﬂ%en the uglrtglh?gmde members 922 of the stand

912. Thus, the jacket pieces 1204 may be removed from the stand 912 without the need

to tilt or otherwise manipulate the jacket pieces 1204. In an altemative embodiment, the

jacket pieces 1204 have a width that is wider than the span between the upright guide

30 members 922 of the stand 912 and, accordingly, the jacket pieces 1204 may need such
tilting to be removed therefrom.
As with the previously described embodiment, if it is desired to splice the upper
stack 1110 to the lower stack, either one of the pull straps 1198 may be puiled to remove
the release liner 1192 from between the upper stack 1110 and the lower stack and expose

35 the adhesive layer 1190. The adhesive layer 1190, compressed therebetween, splices
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20 tabs 1224 are renpved from beneath the stack of sheet stock materi al
1110, the stack of sheet stock material 1110 falls slightly, that is a

di stance equal to the thickness of the jacket pieces 1204, to the base 18
of the stand 912, or to the stack of sheet stock material below the stack
1110. The jacket pieces 1204 are then renoved fromthe stand 912, thereby
exposing the 25 pull straps 1198 of the release liner 1192. In the
II'lustrated enbodi ment, the jacket pieces 1204 have a width |less than the
span between the upright guide nmenbers 922 of the stand 912. Thus, the

j acket pieces 1204 may be renpved fromthe stand 912 without the need to
tilt or fé%éiﬁér‘ﬂde%%nhﬁi&#d%b%ﬁsh&&%tobl%gt%ﬁai Wtﬁ&ﬁﬁ)erlé%% 11{0Endmel ternati ve

enbodi men eces 1204 have a wi is wider than the span
bet ween !F?F@‘&Fﬁplpﬁﬂlﬁdémeﬂ%m%{‘d“ﬁﬂﬁb@r@'@“2925679 the stand 912 and, accordingly,
the jacket piFRcesshbidddndiiey embedimeitiofsa Balddtstanigoftian folded sheatstgk t her ef r om

Goper o ard ] Y P4SpHaREI D R afeelRREhISR Cronbtes dhscifedtBi 8, L2 2P 08 oy
be puls eehladtacisAiftds substantisllethe samg arcthe afogzesaribed Q?@Ld\ﬁ;@é‘ﬁ tAkagpper stack

1110 andyfohen I eiverdl fgilfe2 @ rERRRGuMerals teprésdhakk ¥engoRdRs or1190. The
adheS|ve | a er 1190, conpressed therebetween, splices together the

trailing feaiigs page of sheet stock material of the upper stack 1110 and the

| eadi ng end [agbalef stadkald04 nthadek a wad-piecegackeff 1260 that covars the iskaciof Fig. 38
shows -ang %[%51 %&%“ﬁ‘% in gfmaﬁ’m&%ln‘ﬁﬁr 13 e 1o jaék@f“! 9 Bﬂﬁ@bé@%@ck st ock
mat eri al I n accordance present” 1 nvention. Except as descri bed

herei #f, 1198 I thigregardstha iaekef 1269 '?%pﬁl?lﬁsaf‘éfﬂq liges simfiagdp BosROTHE t he af ore
descri bejdciaedad, $meaga&@t 1260 Qisa nsk 13rkB&dinal 12atlines areviey minelflopeninges, | i ke

reference Palfl ;(qull%g of ﬁ'l% lfacﬁgt%%gesl 125? ﬁ%g%)c‘ﬁ%elgéé?@ t[ortla% In%&eé ‘a tear fine The bal ed

~stack 11979 es a’‘onée-plece vers the stack of sheet
st ock nat26R ﬂ@t e&qm@transvaswbﬁmenéhermréheaﬁﬁ hEﬁgetbPr- thpdongikeRat 1112 of the

Pal ed St%hnéﬁzug% thb BrariVérSe reafgaﬁ d:%eﬂr&ﬂnd@f_%ﬁﬁig oiﬁ%@c;db?ﬁelﬁwlllﬂb s ﬁnd fol d

i nes si ar 2 e .jacke al so has

| ongi BudPF4R PRI F‘a“‘ﬁ??e?%ﬁapﬁ‘"&kgﬁ 'e]dc%éhf’ 8§et§‘ﬁﬁ¥ fraten %gﬂ}‘ihose of the

j acket piecedo k@ﬂihe bhled sjagic k¢ intiB6 staudi9 12, onedample; the lopgrass! 18ddsar | i ne 1262
that extgpdsn 'ii%ﬂéa\é‘ﬁﬁ&el'zxat Qﬁ&%% fémﬁhé B& of hm%@&.ééhﬁw@ her, the

| ongitudinal Tear lines 124 ransverse gg | i ne 1262 faC| litate
t ear| ng KAtk § 199 iR oadEES 16 se80 P Vi e Baes JEARA LB 1248 | or
handl i ngsitilze idibdtedssibadbond withhrefetenad to the batat etacial 1021 Uke baldiek 6829 t he bal ed

stack, 1194 i thd it B89 isdhovelt I subaitBhyne ddi iRl Bl jka? | S
1112 of the baled stack 1100 is removed. The stack of sheet stock material 1110 may be
spliced to a lower stack also in a manner substantially the same as that described above
with respect to the baled stacks 1100 and 1102.

Turning now to Fig. 39, there is shown an alternative manner by which the
25 adhesive layer 1190 and the release finer 1192 may be applied io the stack of sheet stock
material 1110 in each of the baled stacks 1100, 1102, 1104 and 1106 (desctibed below),
or an any other suifabie stack of sheet stock material. The adhesive layer 1190 is adhered
to the bottom 1132 of the stack of sheet stock material 1110 at approximately the center
thereof. Unlike the orientation in the Flg. 36 embodiment, in which the adhesive layer
s0 1190 is disposed diagonally refative to the rectangular perimeter of the bottom 1132 of the
stack 1110, the orientafion of the adhesive layer 1190 in the Fig. 39 embodiment is such
that the adhesive layer 1190 is disposed substantially paralle! to the front and rear sides
1134 and 1136 of the stack 1110.
The release liner 1192 covers the adhesive layer 1190 and has its free ends folded
35 over the intermediate coveting portion, for example at about right angles to the
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tomalong the tear lines 1244 and 1262 to formthe pair of upright handles
1248. The bal ed stack 1104 is then | oaded into the stand 912 via the
handl es 1248 in a manner simlar to that described above with reference to
t he bal ed stack 1102. The bale ties 1120 20 are cut, and the jacket 1262 is
renmoved in substantially the same manner that the jacket 1112 of the bal ed
stack 1100 is renoved. The stack of sheet stock material 1110 may be
spliced to a |lower stack also in a manner substantially the sane as that
descri bed above with respect to the baled stacks 1100 and 1102. Turni ng now
to Fig. 39, there is shown an alternative manner by which the 25 adhesive
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”ater'althe%%%ngr!g lpgé)rapﬁﬁefg%g&n%er{al egclaﬁergiékll straps 1198. When the stack

of sheet cket, the pull straps 1198
are capturedF'Be@w@éWﬁQﬂﬁ@effF"@hW'“@“*sqféé?aiﬂgﬂCkaﬁéﬁﬂrf@@ﬁd sbpqietogki 36 of the stack
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acke oC mat.er .a IS no er stacC
LR &k bof 5B Tile B s BRSTER e e B Y ity astipeitRid Bt ing. D1Br Y ot ot b

Fi g. 35 andibtidi dethe ﬁevteraaﬁgturss et referenomeuimeials teprepant ikesompgnents 008 may be

pul l ed tQuigdrove the release liner 1192 from bet vveen the upper stack 1110
and the | ower stack and t 9 expose the adhesive Ia aig“PThe adhesi ve

| ayer 1190, ERshedsiagy119dmas ‘\‘/\ﬂ%‘f‘f,"ff?ﬁlf‘?“i‘?@s‘sr‘?%@ 'ﬂ@?terf i ling end page
of sheefackétd@ko aratagrairal trarkvdrdely sppged bale ties k! 20,1 TH: jatket 127@ inkledediang end page of
sheet__ s ows anot her

enbod muage ISk Bpi1pta s oh ik 4 or Bb G sonsrten o7 b flanaflheallO1S N0 06 i
accor daf¥tendipg falddipe137Pe Seapther. tiedase tan. 12Bkendyipright Rep 7P fasBan kerein, the 15
bal ed Stsﬁé‘dédia]:@&'lﬁm I e trstiatedl hympléry emBiTmE, tﬁelrusasaﬂ@rﬁwﬁacri bed bal ed

PLacks bttt el R8T s bR A ST, UL
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It will be appreciated that the base flap 1274 and upright flap 1276 need not necessarily
extend the full extent of the adjacent side of the stack of sheet stock material 1110.
The jacket 1270 maintains the sfack of sheet stock material 1110 in its compressed
form and is secured to the stack of sheet stock material 1110 by the bale ties 1120. Asis
30 preferred, the base flap 1274 of the jacket 1270 extends under the bottom 1132 of the
stack of sheet stock material 1110 and the upright flap 1276 is disposed adjacent either
the front side 1134 as shown, or the rear side 1136. Although not shown in the illustrated
embodiment, comner pieces made of plastic for example may be inserted between the bale
ties 1120 and the stack of sheet stock material 1110 at the comers thereof, for example, at
35 the comers of the stack of sheet stock material 1110 that are not covered by the jacket
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20 base flap or tab 1274 and an upright flap or tab 1276 separated by a
transversely extending fold line 1278. Together, the base flap 1274 and
upright flap 1276 forman L- shaped jacket 1270. In the illustrated

exenpl ary enbodi nent, the base flap 1274 has substantially the sane w dth
and length as the top 1130 and bottom 1132 of the stack of sheet stock
material 1110, and the upright flap 1276 has substantially the sanme width
and height as the front side 1134 and rear side 1136 of the stack of sheet
stock material 1110. It will be appreciated that the base flap 1274 and
upright flap 1276 need not necessarily extend the full extent O the
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i nserti Ky beledien 3179 apmelt andseligrsom gndementh thrajadit tit?a@kthe_m@i gtack| i f t ed and

| nser t edidaetineekelria mane/e;upagmsp TGS (204 12f0 4bBoRbdRd [N Lhe manner

descri bed ahove, w t a ch that the
bal ed sHBAL0Y goroy ?ﬁ' B’&?@"Eg?%?z‘lsﬁ’ék g‘?% @ﬁlzgp'!&l%"ie atively, the
bal ed sfanekaniplOty thaagrmdws lmﬁlgenadembﬂpsm@dmwe the lbasxf flap H2&tof Beock mat eri al ,

for exapk& 12/ Lbr%IellnEatﬁﬂ"é afagﬁioﬁsﬂeé'tgﬁﬁlpllnét%ﬁ%tlgﬁztdﬁ@?]ﬁ,g@%gﬁq I%Oget her. Once

t he aI ed stack ies 1120 are
cut and %ﬁ"l'ﬂ’eﬂ%‘?ﬂ fiprekansalh g sfask of shegtstocl paisrialfl 110q thesiapiesf sBeshck 1106. The
base fl etﬁcldxﬂitér[aamﬁl’otﬁllslstiyhﬂgghfatIbbmtahaaﬁqtﬁftoﬁﬂeehtmeém thbZatRetar e then pul | ed

upvir | yarA A o U L oY, LHOHL LG, SRR 8L ASR] bl Mt erial 1110

as |Ilus e arrows in y to slide and
r-enmove §tﬁ‘é<ﬁdge flap 1274 of the 20 jacket 1270 from underneath the stack

gf S Ebeﬁt St O jdBRétaRT ik thbrl 1dnovbXiedin tHRetNa 8 €2, tlerddy &:&:Bém e b@urmVﬁd from y
e el 1350 et L P Ea Bgek énéc@psfm?fﬁ) e’ i ckness. of
t he j aclower stROeitherone Ioéthe)alﬂl@traﬁ TIPS tiag be pulind tod@Rovedie telsasetiberst ack of sheet
st ock NMpeRIrioa bR el UpBerstaak 1165k the lower stack and expose the adhesive
layer 1190. The adhesive layer 1190, compressed therebetween, splices together the
a0 trailing end page of sheet stock material of the upper stack 1110 and the leading end page
of sheet stock material of the lower stack.
it will be appreciated that various of the components and/or features of the baled
stacks of sheet stock material 1100, 1102, 1104 and 1106 and/or the stack of sheet stock
material 1110 may be combined to form altemnative baled stacks of sheet stock material.
35 For example, the jacket 1112 of the baled stack 1100 of Figs. 32-34 may have a relatively
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25The jacket 1270 is then renoved fromthe stand 912, thereby exposing the
pull straps 1198 of the release liner 1192. If it is desired to splice the
upper stack 1110 to the | ower stack, either one of the pull straps 1198 may
be pulled to renove the release liner 1192 from between the upper stack
1110 and the | ower stack and expose the adhesive |ayer 1190. The adhesive

| ayer 1190, conpressed therebetween, splices together the 30 trailing end
page of sheet stock nmaterial of the upper stack 1110 and the | eading end
page of sheet stock nmaterial of the |ower stack. It will be appreciated
that various of the conponents and/or features of the bal ed stacks of sheet
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to that dflief@ é?ﬁ%dtablé@ﬂéhnér%r irt & fafner lsmn@r t@ﬁﬁsdmloyece&%vmdmé pgiingor mi ng

e not *HEBY BEAN HE Bating festarritB) Bcloshidhh ol oSl BB ot o ence 25
nuner al surragpdisgenmnpohéritsare ootdesodbedsin detatr datherseysral figures, like reference
25 numerals represent like componentis or features. _

Fig. 41 shows a pulling assembly 1300 and a forming section 1302 in accordance
with the present invention. A constant entry roller 196 is located upstream of the forming
section 1302. Upstream from the constant entry roller 196 is a supply of sheet stock
material, which may be in the form of a stack of fan-folded sheet stock material 1308 as

30 shown, or a roll of sheet stock material.

The forming section 1302 includes a pair of side guide bars 345 and a constriction
member 1310. The constriction member 1310, which is also referred to as a gathering
member, includes a tapered or funnel portion 1314 and a tube 1316, which together give
the constriction member 1310 a funnel shape. The illustrated tube 1316 is cylindrical in

35 shape, although it will be appreciated that the tube 1316 may take on other shapes, such
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Fig. 41 shows a pulling assenbly 1300 and a form ng section 1302 in
accordance with the present invention. A constant entry roller 196 is

| ocat ed upstream of the form ng section 1302. Upstream fromthe constant
entry roller 196 is a supply of sheet stock material, which may be in the
formof a stack of fan-fol ded sheet stock material 1308 as 30 shown, or a
roll of sheet stock material. The form ng section 1302 includes a pair of
side guide bars 345 and a constriction nmenber 1310. The constriction nenber
1310, which is also referred to as a gathering nenber, includes a tapered
or funnel portion 1314 and a tube 1316, which together give the
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portion 1314 that transitions Int erably' has a snooth
radi ug. PREPERRSH oreRetldhn menber 1310 nay be nade of any suitable material,

1; or 5t exanpl ]grhtp bﬁlﬁfcgi a‘ss@i’blmtl@is;locateg dgv;ns?&ﬁn _EMiiél foﬁﬂn@@%?ﬁhbl? aShaOO :c s |l ocated
ownst rea orning sectjian i ncludes a fir ransfer
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transl ated al o re&ggct lve circular pa ustrated
enbod!®neft ,'are%r&] % {74 Uystipted ewbodiment. peontraster assembly WR400e43300ur gri ppers
1322 andind@f2 faunglipparsd 322k B8R Hratcirg onifdingy eetimiatehyallg pReerthpapart . The
grippers ; ' rippers 1332 of
the sec o-lr—l%gq%g%érgs? "'Iédr%%zfi{shlg g%%ﬁ%@?&%%ﬂ%@%é%S#é@%ﬁ%ﬁé@ge %FO r(igjut of phase
(as shoviffsier asvemily ha30tcan be BiaieddmBhase pr ouf pkphgsd (ppeoyngihzesape 01332, as
shown, eaghinbase The gﬁmsemhazzt zﬁhﬁrmszj, &e Hﬁoﬁfna-%dgg ﬁéved%eﬁaimléBQNa%lserﬁal%ﬁlﬁld Iout wgr gl y
openi ng : er e gripper an an repl aced by

t he p‘Ir?'ev%%géf'é%gsgg?lﬁiﬁéérdgrqpﬁwgggpe%ﬁ)ﬁr Z—logg\ﬁélﬂ}ﬂqng?er%ﬁ;%gpd ?ﬁ@ herein
descr i besndeirgpirsedbi-the predouslyaidsdrihecyriphemgbatel gpnerdliyr anygf tophereiti on of t he

dunnage $Rred §iigpRrsBs bl R4 intdi§Rhgstbck material is trained around the
const ant entrg}f‘.rol | er, 1(3%2@ assed pet ween t he gair of ., side guide 20 bars
345. The si d8VHE Waaid} NOZO8 CONVRSIOR nachine shaet riackrierielizget st ock

mat er i altrajrel evaund the darssteateritry nadisr 196 tane passédisstwded ¢hegnair desideeguiiie 345) and gui de
t he e C Lal LCL A 1N a manner
i 1 oot SuE U@ gl s Brdrh Rl b RS BB od ) 2T

al t er natFRAVNIHERSAPHINSE belyerp the sie gidedars4pland guide o sheet gask t ed from t he
f or m ng materd PrhdlGBRricionmeMmba 30@BS rhdhfeCmTiRil foitigt testritiad 3bek inl 310

reference to Figs, 9 and 13. In an altemnative embodiment, the side guide bars 345 may
be omitted from the forming section 1302, in which case the constriction member 1310
25 initially guides the sheet stock material from the constant enfry roller 196.

The tapered portion 1314 and the tube 1316 of the constriction member 1310
further form or shape the sheet stock material and perform the additional function of
directing the formed strip of dunnage into the pulling assernbly 1300. As sheet stock
material is passed through the tapered portion 1314, friction forces exerted on the sheet

30 stock materiat from the wall of the tapered portion 1314 retard movement of some portions
of the sheet material while allowing other portions to advance more easily, thereby
facilitating inward crumpling of the sheet stock material.

The pulling assembly 1300, like the above described pulling assembiy 328,
performs at least one and preferably two functions in the operation of the dunnage

35 conversion machine. One function is a feeding function whereby the opposing sets of
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25 initially guides the sheet stock material fromthe constant entry roller
196. The tapered portion 1314 and the tube 1316 of the constriction
menber 1310 further form or shape the sheet stock material and performthe
additional function of directing the fornmed strip of dunnage into the

pul ling assenmbly 1300. As sheet stock material is passed through the
tapered portion 1314, friction forces exerted on the sheet 30 stock
material fromthe wall of the tapered portion 1314 retard novenent of sone
portions of the sheet material while allow ng other portions to advance
nore easily, thereby facilitating inward crunpling of the sheet stock

mat e% fi|tra§1§I§ting grim]guas yazb b?d?sﬁ%ﬁa@f&éi%tyﬂ%ﬂ&eﬁeiyléﬂ%ﬁgbﬁ}e@@}wdlﬁtﬁég‘eri bed FEI l'ing
asse Yy . rtrorns . ea 0 n rer.era unce.l ons 1 n e
opor at | S PO TORRFE Hors 257D IRAul SieSHTARE AR rovel Def IR RGHOT o feed: ng

f unct i ont3f8endipyurt the sbeed meiend) fremitise supply birshedt stk maferpl.i Peepend322 and 1332
pr ogr essg ' 1 opposite

t ransVef@ﬁ&é?gﬁgﬁeﬁ%ﬁé@ﬁ%@b?t&ﬁgg?@ﬁgﬁ%&gﬁ;ﬁﬁéﬁ%@%ﬁ?%@tﬁ%%% the form ng

sect i §n vimeeby dherrpesingsets of Fapsistnearivpass £322a0d 1338 dpfomethe PPy of sheet stock
mat er i al dunfé heppstde Sideaaidrevn toFodi £Ecnhédedadipicddumadgd) \ortcb@sguthkd ng assenbl y

1300 is a_connecti function 5 reby the.o I n et.s, of translating
o1 pper SIBINEE esith crtRind B ool I6] FiMfacs e AER OB B8 o o1 e
t hereof to f & ke appiediated et vatiouspeatfresiof hecnylling Bsewdy i ¥ andt her mechani sns

may be efBPAiﬁ@’%ti&nOisﬁﬁ’HE&ﬁfetauE@&t&Béﬂi&?&&ﬁe’?ér{t chrackisi@ tﬁ@f&b&iﬁ&%ﬁﬁ above. It
will be appreciated that, vari ous features assenbly 1300 and

) of the pulljn
For i g 000 G e imRoR Ay o SaTan i SAGRRe SbaRHs he ForiRer act or i ot i o i n
t he f eecasagmnidies! 1320 ahd n380nthe pulliigesshmbhetPo0 sty have fdver oexgagiére, in an
al ternat] | r f |, f the
pul I'i ng %‘@Sﬁﬁ?@&f%bﬁwﬁg%@ﬁ?‘%&gém%ﬁz%Pﬁ@fgﬁéggﬁﬁﬁ%@g’g??pper s 1322
and 133Xiffesent 2R thgbwhighis Showp. flse e Ippayrerdiametes obiRetubg 3316Q1fhene di f f er ent
t EanI t haéngthéraite degredlvdtaper ofths Gapeleh e?dti@mmh obtfie frAIRE sexXior0f302 May t ]chbeh 1316, or
t he ngt f e 4 3 t 14 of the
form 1%9%%?:%"%?\ ?ﬁg{%ﬁﬁfﬁ%&nﬁ%@%ﬁ@ﬁ%ﬁ i]"iﬂ](iae{}s ?f(i)r?gge‘% p gogrp&g»:ﬁp k @?g%rﬁa%ehar acteristics
in the fabédiSugh alfeenatives aretdontampipted ne falling wittiethe sedpp of R pleseallt er nat i ves are
cont enpl adigék idsenfigd. | 1 ng within the scope of the presently clained

acoor dance wf Bhe4 NEvRREDEr oo P PO REFion P R G RBRRPRI 1340 1. shown
f or exaripé presant Desntiom ahicloiorming section 1340 is shown for example in combination
20  with the pulling assembly 1300 of Fig. 41. The forming section 1340 is similar to the
aforedescribed forming secfion 1302, except that it includes a flattened fapered or funnel
portion 1344 that functions as both a pre-former and a former.
The forming section 1340 inciudes the flattened tapered portion 1344 and a tube
1348. Like the above desciibed fube 1316, the as shown tube 1348 is cylindrical In shape,
25 although it will be appreciated that the tube 1348 may take on other shapes, such as
having a oval shaped cross section. The flattened tapered portion 1344 includes generally
triangular shaped top and bottom walls 1350 and 1352, and a pair of generally rectangular
shaped side walls 1354 and 1356 that are connected af their top and boftom edges fo the
top and botiom walls 1350 and 1352 and taper inwardly towards one another in an
30 upstream to downstream manner. At their upstream end, the top and bottom walls 1350
and 1352 and the side walls 1354 and 1356 together form a rectangular shaped inlet
opening 1360 while the downstream end transitions into and is integrally connected to the
tube 1348. The wide dimension of the rectangular shaped inlet opening 1360 is aligned
with the plane of the sheet stock material from the constant entry roller 196 (not shown in
35 Fig. 42). If desired, the angled corners between the walls can be rounded, and the walls
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20 with the pulling assenbly 1300 of Fig. 41. The form ng section 1340 is
simlar to the aforedescribed form ng section 1302, except that it includes
a flattened tapered or funnel portion 1344 that functions as both a
pre-former and a forner. The form ng section 1340 includes the
flattened tapered portion 1344 and a tube 1348. Like the above descri bed
tube 1316, the as shown tube 1348 is cylindrical in shape, 25 although it
wi |l be appreciated that the tube 1348 nay take on ot her shapes, such as
havi ng a oval shaped cross section. The flattened tapered portion 1344

i ncl udes generally triangul ar shaped top and bottomwalls 1350 and 1352,
and a pahayauéot@aﬁmdadémhmcmamhartawmioahw s lah sval &bsk- and 1356 t hat
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I ect angubadingdtatienot 3tMpreforneed istigarlidéthe sheal stk eehtenbltdnd biligespheane of t he

sheet. Stagly B RISl  FOlkb 1 IAShARRe RO Sl Shud 9 o8k, Shovn i n 35

Fig. 42) corners can be rounded,
and the 1@4p Ifoﬁethﬁﬁfymm@baﬁ?éher elgtogk mgierial@pddirectibe forragd iRl t aper ed par don

é344 hanuﬂﬁagé\lﬁb tﬁérpemya%@&ﬁumb Bdaee: st@ﬁ aferibllid pesbéthrogyhites exarrplhe It n

1 g conver si,on snhee

st ock’cnaf{ag?'?egltaﬁegedtpggf“ﬂg%g 'JF'% r?eﬁgxe{%ﬁ “%eﬁﬁ"?‘ 'P%t?'faégarig’g and passes
t hr ough waﬂe13&ﬂ%ﬁﬂgtﬂ%anttﬁpeﬂhsﬂaﬂehutamort@n 138(retafd mavempmiohi ng secti on
1340. Thenfe éﬁhfoﬁ@&%etsﬂ@&h%na%ﬁzé aiaw;lﬁ%epsontoh@tofaamc@am.%%gd on 1340

preforms and stream ines the sheet stock material and gui des the sheet

st ock maPpPYRciiging fward epimelingel theghgetsfogk Matdal + apered portion 1344 and the
t ube 1348 t ofigt esholvoanviier emiraieent dfe farrdretsestion dR80Takedrdahceanitl di rect t he

f or ng heet stock
mat er?aﬁhé Ergs%fé‘sg%mﬁﬁ?@ﬁ* ﬁhﬁﬂigb%w%? F %rqé‘@ﬁgg@%%g%%p%r t @%?10%1344 friction
forces é%@ﬁ'ﬁ%ﬂl"tﬂﬂ aﬁﬂﬁ@blxﬁ of §igotk Ipthedig. a4el’flhqslrw9¢nhéhevfam"§! s¢gioy, 1352, 1354
and 1356138f inciees dnahidiaday ap@mdw@éﬁd 1302, Wddrdinrtes @il Ta9ganent of some

ortions mat eri al _whi ns to advance
ﬁor e eas 3% CO'E%'VEIggéln? SRR ﬁ%eni'"ﬁvxg éd{ﬂwlu@%ﬁﬁ 'ﬂ‘géo & %e&)s heet stock
mat er i almateriajpasses. Imibadiustratndiesempary euberdimant tirezard tophiokass. Setisi on 1380 i n
accorzga%ﬁ,cauytsba&eé aééaﬁane%@o%%&any Ba.—smﬂu ?@nd wab@.hoifeﬁyfm@amaaertalwn 1380 is

shown for exa e i nati on 1300 of Fig. 41.

In the FAPEcedAR '@ﬂ’ﬁJo%’Pﬁ@W?ﬂy p@F?@e'FH? Fﬁ"ﬁ'a 1§§ct aBtth%égS&?ﬂWa%’es an annul gr

array ofprefedablg isggehSolQ cylindrichB6 2hapelasd eiatatiysepponted erassut@BOmanmer £392

col | ect ielyod fi@&ﬁc@% BRORREIT fraliadBE AL ﬁrédart%%uﬁﬂb@'éot he sheet
exe ar

stock materi a ass l'ustrat ment there are
four rolq'%ﬂ?Spﬁﬁ%ﬁb‘it‘%ee"Q@"alﬁéf"@'?’éall'qh)?sérﬁé%ﬂ‘dé’ﬁ PR HEY 1R WS antial |y
par alz elextraple,asaf bb tieaytd oddcasasedladHa sirsddor agiadticalbd opneping @pplisgtiant and

substanti al | 5uﬁ121'°§r aﬁmﬂh%ﬁ“ﬁ%ﬂ ca r%%gﬁﬁcrﬁ?ecgh%%tjaff( %ﬁ?ﬂqs and 1392

preferably supported in a
sui t abl érarmﬁﬁ@umbmmr@aamﬁmrcwweﬁesd PRpSes kqittbewyerﬂ f¥teacket s 1396

may be ff&ﬂﬁgtééctbﬁ 1@gt1 Umta adnk@ 1390 dradios iagetﬁm&mn@ab@bmam@a{el el rollers
such as 51 E glpmat%nai m?o a sﬂr% (raf?}ulnr%rge andq' guide t{1e trormed strip of dunnage into the
30 pulling assembly 1300.
In the illustrated embodiment, the rollers 1390 and 1392 are the same size and
shape. It will be appreciated that the rollers 1390 and 1392 may have a different size
and/or shape. Also, although in the illustrated embodiment the top and bottom rollers
1390 are spaced apart about the same distance as the laterally spaced side rollers 1392, it
35 will be appreciated that such spacing may be larger or smaller depending on, for example,
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25 exanpl e, can be increased or decreased as desired for a particular
converting application. During operation of the dunnage conversion
machi ne, sheet stock material is trained around the constant entry roller
196 and passes through the aperture 1386 of the form ng section 1380. The
rollers 1390 and 1392 together form shape and stream ine the sheet stock
material into a strip of dunnage and guide the fornmed strip of dunnage into
the 30 pulling assenbly 1300. In the illustrated enbodi nent, the
rollers 1390 and 1392 are the sane size and shape. It will be appreciated
that the rollers 1390 and 1392 may have a different size and/or shape.
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i nvent i “’@Bﬂfh@ﬁﬂ'ﬁﬁta@‘émrstﬂ%ﬂpeétﬂeéf%'aﬂvé@ﬂ n the shape, size, quantity and
spaci ng bet weEin. 45showlet ercthed adbaiimdnbef sefpreiriglsectionf1edie decolleneeby. Fig. 45
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with t I nven orm n43 sect I's shown for exanple
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that the .rollers

dth
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rollers 1412 not ustr at ed brackets 1420
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converti n I catl on. S ustrat exenpl ary form ng
section partlcular converting application. Also, aithough the illustrated exemplary forming section
25 1400 includes two sets of rollers 1412 and 1414, the presently claimed invention
contemplates any number of sels of rollers. For example, in an alternative embodiment
the forming section 1400 may include four sets of rollers, wherein first and second sets

of fop and bottom rollers are alternated with first and second sets of side roliers.

Tuming now fo Fig. 46, there is shown an embodiment in which there are first and
30 second pufling assemblies 1430 and 1432 longitudinally spaced apart from one another.
That is, the second puiling assembly 1432 is downstream from the first pulling assembly
1430. Shown upstream from the first puiling assembly 1430 is a constriction member
1440 similar in construction fo and similar in the manner of operation as the
aforedescribed constriction member 348 shown in Fig. 12.



25 1400 includes two sets of rollers 1412 and 1414, the presently clai nmed

I nvention contenpl ates any nunber of sets of rollers. For exanple, in an
alternative enbodi nent the form ng section 1400 may include four sets of
rollers, wherein first and second sets of top and bottomrollers are
alternated with first and second sets of side rollers. Turning now to Fig.
46, there is shown an enbodi nent in which there are first and 30 second

pul ling assenblies 1430 and 1432 longitudinally spaced apart from one
another. That is, the second pulling assenbly 1432 is downstreamfromthe
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pr oduced 1%%t§@%9'§@%ﬁkﬁnfmmfag %&W@%ﬁ%eﬁ‘g?ﬂ?%}?%%aﬂ%m of the

I nvent i orprodubast tytherfissteulingsaseerbly £4801450 and 1460 of each pul ling assenbly
1430 apd 1432|nrm>én436d.mém\6ﬁmeud@gﬁeﬁm@nwr&Eerﬁﬂﬁ&&mﬁ&1 4engf example via

respective | ﬂegen ent .drive nechani s erlng speeds.
Al t er nat i5¢€1 Buling a3semply 1430:and J4dzmay bedrivaniadepspdentvif gagirothen éi pul I ng
assenbl y ekadBfle viacbsetBR indepetnzntdivg mechahion st achicve tha difefiigapbslsmanner by a

d . | | ted that
tsﬁget r ;ﬁﬁi@ﬁénv@lgetﬁ%frﬁgs r %f&%l@lfesggios%gﬁ d&%ﬁch Huiii W%Léseaﬁ!i%graﬁihalfmz 0?
each tra é?%ﬁna%%d}%&@ommﬁmmwmee |eﬂﬂ6§rfpr¢§eqmﬁ¢ragt eristics
that, zf Orsp@damblﬂﬁi be Bhl;brbcsét&ﬂhﬁhﬁ'@{radgﬁf stsélﬂblleétﬂf@tanh 3450 MAthet he sheet

gﬁé/e(r)'r alkl) ari Oﬁ@?a}lcgﬁsﬁ eac Itr%rtlslfgrgssré?nnkﬁdfs& and 14361 mayp Il;avg di gnsnlgve' y crinp

charactenstlcs that, for example, pull the sheet material (that is, feed the sheet material)
through the constriction member 1440 and progressively crimp and/or kink (that is,
connect) the strip of dunnage at regular intervals as it passes through the respective
25 pulling assemblies 1430 and 1432. For example, the grippers 1452 and 1462 of the first
pulling assembly 1430 may have a different size geometry or aperture than the grippers
1452 and 1462 of the second pulling assembly 1432, thereby fo provide for example a
connecling function. Altematively, or additionalfy, the transfer assemblies 1450 and 1460
of the first puling assembly 1430 may be laterally spaced from one another at a greater
30 distance than that of the transfer assemblies 1450 and 1462 of the second pulling
assembly 1432, thereby to effect, for example, different transverse crimping on the strip
of dunnage.
Referring now fo Figs. 47-49, there are shown three embaodiments of pulling
assemblies 1470, 1472 and 1474, respectively, in accordance with the present invention.
35 The pulling assembly 1470 includes a pair of transfer assemblies 1478, each including a
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connect) the strip of dunnage at regular intervals as it passes through the
respective 25 pulling assenblies 1430 and 1432. For exanple, the grippers
1452 and 1462 of the first pulling assenbly 1430 may have a different size
geonetry or aperture than the grippers 1452 and 1462 of the second pulling
assenbly 1432, thereby to provide for exanple a connecting function.
Alternatively, or additionally, the transfer assenblies 1450 and 1460 of
the first pulling assenbly 1430 nay be |l aterally spaced from one anot her at
a greater so distance than that of the transfer assenblies 1450 and 1462 of
the second pulling assenbly 1432, thereby to effect, for exanple, different
t ransver sset (four imphaijusiatet kmbsdimer) of frardiatimagrippers 1482. The giReered482ng now to

Fi gs. senbl i es 1470,
1472 an d ?ﬁ:ﬂ% mé%egkﬁp‘ﬁ]ﬁy,ﬂ ab&;{%&féﬁ%gﬁ%{;&?aﬁs@w&esﬁ%drdggg%:itﬁsl nvention. 35
The pul | |ﬁ@cm§emypyexmenmat the pingers 14837p Pfozﬁﬁectvvfhﬁrfeﬁer*k%@%ﬁ"lﬁ es 1476, each

i ncl udi ng4£rg ﬁﬁhdlﬁéﬁé}ﬁtﬁem,rﬁ]&%dgéé ustrated enbodi nent) of translating
gri ppers 1485 2 are simla the grafs?e%%xess 1322 and 1332

ers 1
of the %ransf & F’?‘éféhel%i‘?@ag&ﬁwvf@% "E@é'ﬂ?’i S E M cept t hat the
gri ppers 1ﬂ8gamereanpﬂaberalucedptunettﬂe sheet gieck inafedsl pa@]nedilrwshﬁle_ﬁmgw ot rudi ng
fromthei ﬁﬂsféf%gloﬁ qwlsthere beth%lFerH'n'E'rrBQné? Qﬁ{ltﬁrttb e afbﬁ‘ede&%béiﬂfbﬂ?f&e conversi on

machi ne, I es er and atera}lqlﬂy capture the
sheet stoé%?efﬁﬁleéﬁ?%?ndﬁﬁé's"ﬁ3ﬁ@a’ﬁ%1r36%dﬁsq“H@16@91n%é"’°é‘?°3?f‘§fe W@@f fon 1484 there
bet ween | anardm&w rig ioA tHehedt GtobiRataip areiharefoicimproty thapdiing efexsenbl | es 359

and 361 n 133 0, rovide a nore
posi ti W éql%epnu Y pre™ gﬁ\iééﬁgﬁ*‘(‘% %Ie%é%gpﬁ-agmﬁcf%lfﬁﬁ% %r%te'téhﬁ rrgve the pulling
ef fect | opaforatingfingars|that gerfasate tisisheet #oek material a5 ibis agvanesd Setvassemy al so

function gsskthdsehbiRg 1976, PRE bRIRENE 9414 daB aave %Qﬁbdﬁ&ﬁér@éﬁtrﬁhﬁghe sheet stock
IS advan ed be an fer eﬁw%r 1476. The

mat eri al

proj ecti oﬁg flez?"iﬁowt %“dsﬁa fg"gﬁ'@g"‘ef F:'eBe%ngha?l gﬂ e sheet stock

mat eri al evetdappad plytonsfof taelsliemgt.thcksmﬁténabl%nh stilghinggistioregining $1¢ t oget her

over | appe f QR K &£k kédasedBiahe §dnsfechi ng aids in
retai nl%g gl EQBfttgé’élﬁp&duﬁ%ﬁ?%g@rgﬁterslﬂg of url(ﬁ%nage ag?t er the strip of dunnage
is rel easéﬁe‘m"eﬁﬂémt ransfer assemblies 1476. The pul ling assenbly
1472 (Fi g. 48)rhe pallingdesensbhpRITR (Rid. 48)ieohsibes paiesfivengerabersdd®d havi ng a

concave OmCﬁra‘ﬁ'ﬁ]{%%& g;eﬁstﬂ}a&gﬂd'ay#ef%&y&?%f&&mp S EMBANtfe1494. The

si ze, sha or arran rotruding e enents 1494
wi | | depesige, Q@P@muaﬁf&raMﬁW@emﬁﬂiéﬂbapﬁf@W%‘eW&@ﬂ MH{gerepdl i cation. The

transf%tﬁﬁmeiﬁndé% ;ﬂ&fcﬁlﬁﬁcoﬁ%‘&mbab;ﬂib@tﬂohYTlfﬁan'sféﬁnéd‘ﬁﬁersSheet s; otck rra]E erial
Do, - an Al ot S A o e Bl o B LRlBR gt (ranst e

pr ot r udi ngimiidréntbe pbretisgibdd transierasaembfioe 3Rpeand 36hd3ahnet13%0, ¢80 aRdt eri al to

provi de ay 1459/ 4 dpasm tméq)raﬁ,magelemmgamna @;fg«ag@mbmﬁgew&kt he pulling
effect 25 o rgul i ng asse 1494 may

al so funcF‘P’SHa' fpprayde 3 rﬁ@°§ﬁ“’e}§’5¥f"b?8§ﬁ qqa%qr%tdg,lrgpr?\ﬁgﬁe pﬂh‘?%ﬁfe t he sheet
st ock pat eftheapulling assembly 14T aFe@dthdibywemerth ®19% may sise fundionber s 1490. The
prot ¥ Ud! NGy g 8P Phrforaki fn eg%?sﬂha?,gﬁoragwatsﬁget%a@m&@ﬁau BSRELEBhidAY the sheet

stock materi ficient enough to stltch t oget her
over | appebetyeanthie,Fanser mempers AER0%: TQ?U@K“‘#‘H&%@W%F’; 484630 eV R9g aids in 30

retaini ngeﬁd@%r-‘fsbmuﬁ thé Siesdtbdknatdialding Ragies affatlengtht dadficisdtenqughfo dunnage i s
r el eased fer nenber

t.he 1490 } ] } ig. 48, the
pai r of cf) Q%Et'irans?%’rwﬁﬁ%'esoithﬁg%?‘tate?ﬁrﬂ%teﬁ élﬁ:h%{\tg%\i\\@édg"qunnage
transfer relyingrhd sege nttbe stip of duonege afterithe 9tip o dunnage iseeleased Bwthahaped cross
secti on. gﬁg%e%ﬁgé,gmg@s the transfer nenbers 1490 urge the strip of
dunnage t h the transfer region 1496,

he t 1490
transf or m t he A&{$ ?hBWBf" 3 Rt PaTR 6°N5aYA W?Q'Sftﬁr 'ﬁ%’ﬁ@%ﬂ@ d%’nelgﬁg{ ?cal or

t ubul ar shetesn a dunnage transfer region 1496 having a substantially oval or circular shaped
cross section. Consequently, as the transfer members 1490 urge the strip of dunnage
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The pulling assenbly 1474 (Fig. 49) includes a pair of transfer nenbers
1500 each having a cylindrical outer surface and a plurality of protruding
el enents 1504. The 5 transfer nenbers 1500 gather and laterally capture the
sheet stock material passing there between in a manner simlar to the

af oredescri bed transfer assenblies 359 and 361, 1320 and 1330, 1450 and
1460, 1470 and 1472. The protruding elenents 1504 frictionally engage the
sheet stock material to provide a nore positive grip on sane and therefore
i mprove the pulling effect of the pulling assenbly 1474. Like the
protruding 10 el ements 1494 of the pulling assenbly 1472, the protruding

el ement s yl S04 1HEPNNSESOgiIbH IS RdtrEfeBinbibd My0amnglenitorsiii g fingers that

perforate the sheet stock terjial, as, it is advanced between the transfer
nenber s 95@@99'T‘Wé‘aﬁ}’%?Fﬁﬁfaﬁgc@?‘t%ﬁf@"f@dﬁp&n have poi nted ends for

A TV

penetrating tthe peifepdsseniy kinddEigrhinciedied aganofidenger BEMESHGSRC suf fi ci ent

Crouo" | 9.l LOASLARL: UFELARRES BN oaha dbemahent sock mater ol

retarning the 'shape qf the strip of dunnage after
the stei frausferanambatgel 5p&gatar apdlatgraly capiee g g??é’% %?d%aﬁ%*sﬁpﬁ%o. It is
not ed t haterd SBwERAi a MbniaY biiatt Ba bfotedestabeitransfarssanidisiH9ded | ne t here
bet ween a_dunpage t er reqi 1 | | y rectangul ar
shaped c Pt d3 |18%&q§%q]@&§g¢18?§9a%ﬁ%‘{?\g'h??gﬁg@ﬁé%dﬁg 500 urge the
strip of nittermiigengage e gieet steckatatariabin srouide p EWrERPSHBEIP Of ARG FWnsf er menber s
1500 {1 2y b BihiiGveihd duling LS BTIRORING besoBIY 1T, Aigamaraiuliyg [ at ter or
narrower horizontal dinensi onwgh?% v&rt | ﬁ\% déué*.ﬁe%%%amh' ke, the
af or ed@s @lesetl 1APHRNHeRUNEY BTsamiK 14721 18 ROBHMGZBUN 1o aSenbl y 1472, the
si ze, shagricrHsamichiby orgledératingdingarsthetreroratsithe sheetstask Malerialgs BiSenent s 1504 of
the pul | kg%ﬁ%@%ﬁp'% tri'e%gfy hbmElRPeRE. P prbtRiing eRMRhS 1504htan pavet i cul ar

converti Ication.” Z25Turni ngt now to ki gs. 50f a‘nd 51mp]t here i s shown
yet anot tpeintediehdsforienstraing e sheet ftack mrtiaha1draq Bo 8 4 IR X hce with the
present idaveMith Sich Wddethep blariafi@d poriarsior the shdPstockahaterizt uch stitehingt r ansf er
assenbly 1522 and g secon I ans , I GlhndheS®reeasdgef erred to as
a gri pﬁﬁerﬁ'dsi"?fefwgfaﬂber%a ‘fgfat;'%%n n‘%gp"’%@%gﬁ%%i"ﬁ%eﬁ ngég)porsi te the first

t ransf er tydtedrenbfpr mepicers 1#98. as shown transfer assenbly 1522 is similar in

construction fiabqfuhl elpain ot é{%dﬂcdlfﬁélﬁ%? m@inbérs a500t dafitdthere betwedner assenbl i es
1320 and 1330, and 145Q aﬂs%pﬂ? 60. Ttg t.r @nrs%%{ u@g@g@d os%%@&ioﬁ.”d udes a
pl ur al i t y2 ¥ngpe; tepipreg! E\RR i) %?%tﬁa raptye uni TOFm Y circunferentially
spaced anthnseqebatlysd tie inansfer mesibers 1800airgeche stampfduprage fiowwh iSed aperture
1536, L0 Lol dolii? 148! il iachiTRioRbirs ARAFSIBR ho b of ddegb e assendl y 1522
i ncl ud®s our grippers 4. The ot her .Igr | F‘)’P' r. Or. qﬁgggg&n }_E(go al so 35
has an apw@vingpgeneslig figtier @7 namgyerdenzopte JigeIS Slﬁagﬁ’gsuc? fn tne illustrated
exenpl ar Vine aforedescribed protruding elements 1494 of the pulling assembly 1472, the size,

shape, quantity and/or arrangement of the protruding elements 1504 of the pulling

assembly 1474 wilf depend on, for example, the particular converting application,

25 Turning now to Figs. 50 and 51, there is shown yet another embodiment of a

pulling assembly 1520 in accordance with the present invention. The pulling assembly

1520 includes a first transfer assembly 1522 and a second transfer assembly, which also

is referred to as a gripper, in the form of a channel 1530 positioned opposite the first

transfer assembly 1522. The as shown transfer assembly 1522 is similar in construction

30 and functions in a manner similar to the fransfer assemblies 1320 and 1330, and 1450

and 1460. The transfer assembly 1522 includes a plurality of grippers 1534 that are

preferably uniformly circumferentially spaced and preferably have a semi-oval or semi-

circular shaped aperture 1536. In the illustrated exemplary embodiment, the transfer

assembly 1522 includes four grippers 1534. The other gripper, or channel 1530, also

55 has an aperture 1540 (i.e., cross sectional shape) that in the flustrated exernplary

47



enbodi nent is substantially the sane size and shape as viewed fromthe side
(Fig. 51) as the apertures 1536 of the grippers 1534. The channel 1530
preferably has a snooth surface. The transfer assenbly 1522 and t he channel
1530 of the pulling assenbly 1520 define there between a dunnage transfer
region 1542 having a substantially oval or 5 circular shaped cross section,
as is illustrated in Fig. 51. During operation of the dunnage
conversion machine, the transfer assenbly 1522, and the channel 1530
opposite therefrom cooperate to gather and laterally capture the sheet
stock material and draw sane through the transfer region 1542 | ocated

bet ween té4rebotimentds sibstastimtyntbé saree S22 d almmhe &5 Giwed foncibavide (Fig 58 sheet st ock

mat eri al J i . ikt L ' at the
(ranstor SonCortfluds Fioh POl BI008. Telontinel 1030 wBRREG 388 Sdd2" e ot
portion ofrfete The bansfespesaabiy 1ptd and dExhanngiitsd of thepying pssembly 6p20qr eat er

over | ap adifind thers berasdn glinhigeRin¥aBgib54b haiviyl £dubaesRIw ot 522 and t he
channel5 1053 'rsﬁaef rri n% Eow t'O‘IFil%i 52F' tsﬂere i s shown an enbodi ment of a
form ng sEYTSAPEE OPEETUR A% BUPYRHd HeSdnbl v 1564 sinilar to the forming
section 1302 Buihgpperiiangf teslensigy cd8&sios madline, the Fansferddsemblycept that the
form ng seehindnd eRihn8A850 %hsi{egﬁ%l’ m, eldflth g&ﬁer%hiﬁ_lﬁte%ﬂgde bars 345.

Anot her difference between the I ments shown 1n Fig. 52 and Fig. 41 is
that t he SHHSKP Bpeksiaek malegel@nd Aswsame Bruohdiedensier regianiSiglomied 52 has a
smal | er Wetiekn the drandfdrassamblidsy1528 asd1530, 16 taeert e biRset stocklidfddialimoFi 9. 41. In a

i1 2l 203l 0ee \Gn 6D5HAReARiN: doRbL ke d RRARRRGIRANGS, 11 W dth Lo

the form ng 'se ] Srefore 1s 1éss’1’n” w n-the constant
entry r olhesfottadig recgive fe osleraest partinn obthe tiagsfer agsenblyci§ade dhesby fthe reduced si ze

of t e Suakis 1@oreaiepoieras AchnitEioniud] bobiead (R sty @B RNt 1y ol ler
1556, the[hee%o%wl%ﬂt shown in Fig. 52 may be Installed into a 25 cushi oning
conversi o ¢ having a small er housing than that of a cushioning
conver si on maBéferrieg haw totFige Skitipre i$ thavmzndmiedinent of 2 hooing sastiom the size of a
cushi agi n@sgaRABRGSSBRGRHER FRRY iRty RUnAdyraiARRgy Such as | over

shi ppi ng costs, easier delivery, nore 8 icient service procedures,
decr eas e(fs??é@g’ 380 showg infge 4d pexeert thet the fqnping peetien 1pS0doesdighiBdideent , t he
suppl y ofthesfuiref sidd quide barst346] Ahotflds Gffeiened betiean thethbsitinghtesiphi irof sheet st ock
o Ehe s fah8E sl U e o BT Sekd ol oA g glr (e, LEr !
mat eri al &3 sTET Widisdhandpraupaly gbahepistnsk pyaterial 4808 ia igr 41-jloR Aigdarat a
| ongi taudifishioh theeaheaticny g e séexddtesgonds ie WRIEb thetfbrningabitiordsm®, i n Fig. 52.
f oot angui Pebin ¥ 18l ity 1 e At pPlsE Boct e PPt Sitvence of s
rect angulfr pages which are piled accordion style one on top of the other
to formthe Because of the reduced size of the supply of shest stock material 1552 and the
constant entry roller 1556, the embodiment shown in Fig. 52 may be installed into a
25 cushioning conversion machine having a smaller housing than that of a cushioning
conversion machine for the Fig. 41 embodiment. A reduction in the size of a cushioning
conversion machine provides various advantages such as lower shipping costs, easier
delivery, more efficient service procedures, decreased need for storage space, etc.
In the Fig. 52 embodiment, the supply of sheet stock material 1552 includes a
30 single ply of sheet stock material that is folded, for example in half, upon itself along the
length of the sheet stock material so that, in effect, the singie ply sheet stock material
has two superimposed portions or flat layers joined at a longitudinally extending edge
fold, for example the left edge in Fig. 52, The longitudinally folded sheet stock material is
fan folded into a rectangular stack, and the series of folds together form a sequence of
35 rectangular pages which are piled accordion style ohe on top of the other to form the
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stack of sheet stock material. For further details relating to an exenplary
stack of longitudinally and fan-fol ded sheet stock material, and the neans
for form ng sanme, reference may be had to U S. Patent Nos. 5,387, 173;
5,882, 767; 6,015,374; and 6,168,847, all of which are assigned to the
assignee of the present invention and are hereby incorporated herein by
reference in their entireties. During operation of a dunnage
conversi on machi ne incorporating the reduced wi dth supply of sheet stock
material 1552 and constant entry roller 1556, the single-ply two-layer fan
fol ded sheet stock material is trained around the constant entry roller
1556 and stk afshest stook mhteridl.aparf@tieicdetdis refedihg penekamldpSackef the form ng
section . 1o form ' 1550 shapes the
sheet st (])Igr%%d"igy aHd‘?arItB@Eﬂ lsst‘%&:F< h%{én.% ?aﬁ for%%ﬁg%%g%e into the

pul | i ng de'senies Yavimgud to U.S. Paiqfhé'o#:ﬁ@w 5733 ESBHHT ﬂ15 ¥4 %dni | ar to that of

Fig. 52, geeent, aIivafrH'tﬁaFé&szgﬁ&itsmé%é,@ﬂéatofﬁﬁﬁrefsé?ﬁfﬁ\!éfﬁoﬁﬁﬁtak@n 1570 ther eof
i ncl udes an ex o erative to open up, or

1.S
ey e R RIS by TR B eV BIGEG ahoet SLook 15 matori al.
t her eby f or m bygingperzivnnie durshgecoaterfibramadhine dhedrpsiatiret thamadeed al | bef or e

PaSSag R oDk ARGK kPl sk hal SRl Aol R e S b at layers are

separate ne ano er eby i ntro uci'ng e then expanded
mat eri al Bpriass fﬁb‘wd?chat@gt stk waterﬁal@éweﬁ@r%*n%ﬁapors%b@moﬂw Sehters the

taper}ed mﬂh?\ﬁﬁce%%ﬁefﬁpekhﬁrﬁjmfe[@dﬁﬂmﬂﬁﬁﬂbf@ﬁbf&ﬁﬁ@seeﬁbﬁwm tved of operati ng
any o e _af orede unna v, 0] 800, and 910
in acc18r ANC seg‘i ﬁﬁ?leg%%r Fesen a%ﬁ/eﬁ%tﬁ%éfesepsrtl%\%vﬁgkeegglﬁn%@ffd% ny of the
dunnage d@méﬁtgpewunmﬂmfnﬁethﬁaylhﬂg@sw&abt@@ﬂo i ncl ude software control of

ranpi ng- up Spﬂf‘éﬁ @h@hn@dﬁﬁéﬁ@is%im.ﬂ%lmoﬁi.@rsb -dtBapt Ak FigB®i ng down speeds
(for exa t he dlfferqnt zg&etds at which the

nmachi ne %ﬁ%ﬁ&% Bgﬁmﬁ?&'oa% ‘a%m%a&L&'dS%W?ﬂdﬁ‘gdﬁ In an

enbodi memperafivettdrepeoup s Mexpantl,ding sirgte-ply mlaianﬁaag:medehﬂﬁéstmkon machine (i.e.,
al so ref %Lé?ﬂl Eh@reﬁffoﬁhlﬁ%éﬁ?eﬁamgﬂ 060 B feR RS bifdet mbiBfa, Lb%% pRGgEol | er

sof t war e perate at a specific notor start-up
speed, tﬁ'?'r%‘@hdlifétﬁ&qf?q@r@ﬁéé%mafﬁf%"!’eﬁ?’é!aﬁr%ar§ﬁﬁﬁa’%?ﬂ/§f?“?%ﬂ?p speed. In an

al t er nat iangthernhedbynimtidduciidier herthe hkh expanded material which now takes on a
three dimensional shape as it enters the tapered portion 1558 of the forming section
15650.

20 A method of operating any of the aforedescribed dunnage conversion machines
10, 762, 800, and 910 in accordance with the present invention is now described. Any of
the dunnage conversion machine may be adapted to include software control of ramping-
up speeds (for example, during start-up) and ramping down speeds (for example, during
shut down), and also the different speeds at which the machine can operate during a

25 dunnage converting process.

In an embodiment of the present invention, the dunnage conversion machine (i.e.,
also referred to herein as a dunnage converter) includes controller software that is
pre-programmed {o operate at a specific motor start-up speed, three operating speeds,
and a specific shut down ramp speed. In an alternative embodiment, the controller

a0 software of the dunnage converter is programmed by an end user to operate the
dunnage converter at any desired motor start-up speed, any desired aperating speed, or
any desired shut down ramp speed. As will be appreciated, the operating speeds of the
motor will be based on the characteristics of the motor and/or other drive components of
the dunnage converter. Since different end users may have different packaging
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so software of the dunnage converter is programed by an end user to
operate the dunnage converter at any desired notor start-up speed, any
desired operating speed, or any desired shut down ranp speed. As will be
appreci ated, the operating speeds of the notor- will be based on the
characterlstlcs of the notor and/or other drive conponents of the dunnage
converter. Since different end users may have different packagi ng
requirements, this would allow each end user to programits own machine in
a manner nost suitable for the end users converting applications:

Al though -the invention has been shown and described -with respect to a
certain preferred enbodi nent's, equival ent. al terati.ons and npdifi cations
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uncti.on o e descri equi val'ent
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per f or s . t heinfegamciconananants, Wb'ﬁ‘é é‘f“ﬁﬁ'mf‘l"ﬂﬁiﬁﬁ"f‘%ﬁéﬁﬁ@%@%ﬁ Yn%Hbodi nent or
teLYbOdl WE“ES a@fereh&aoawem)mmiadmmmeMmmemms?‘ow&ar }‘eature ?f

e ‘inventio Yefes i dpblcifeB RAGEH o2 ONlY one o
"several ill u‘ie ;@q{ﬁzieg(%% ?::rrgggggﬁajcg eﬁ%w@g&}"@ﬂgﬁ ned with one-or
-nore ot hef? &S ! £ e desired and
advant ageouseduslentiojhegisciesnd suctyawhithperaans thgplyndtierdn thehereiilistrgedsent | nvent i on
provi des oneg@h, ﬁl?érﬁbo@ifneﬁlb&nfbﬁﬂndiéﬂi@loﬂﬂe:ﬁ@ﬁﬁowlasmihon, whilsstparielidror a dunnage

conver si on h|n upri ght
“gui de nenbepéctﬁ[ﬁﬁﬁ{'e"avo‘tmg {n%e&%ase and sugwgfqﬁr toon cmuo 20ends-
ther eof a. dmﬁ%@@“@@ﬁ@@?@?'@ﬁ‘%f%‘%‘e% 'ﬁg‘ﬁ‘ﬁer

15" features of the oiher embodiments, as may be desired and advantageous for any given . -
or partlcular appllcahon
The present ln\.renhon prowdes one or mose of the foiiowmg features
. .a stand for a dunnage conversion machine comptising: abase; a paarof '
upright guide raembers mounted to the base and supporting at the upper
- 20 - ends thereof a dunnzage con\fers:on maching; wherein the guide members
' define there between a channel for gu;ding sheet stock material to the .
dunnage conversion machine. )
+  adunnage conversion maghine, comprising: oonverhng sub-assemblies
© - which con\rert sheet stock material into a dunnage prnduct, and an infeed
25 ) paper guide assembly upstream of the oomrertmg sub~assembties. the
. infeed paper gutde assembly being moveable between an open position
whereat access Is provided ta a portion of a travel path of the sheet stock
ratetiat and a closed position whereat the Infeed paper guide assembly
guides the sheet stock material along the fravel path. .

%0 - adunnage conversion machine, comprising: a pulling assembly which
pulls sheet stock material through the dunnage conversion machine
thereby to convert the sheet stock material into a strip of dunnage.the
pullmg assembly being powered by a pu!img assembly motor having a
pulhng assembly molor axis; a severing assembly which sevérs the strip of

35 o dunnage into & dunnage produt:’t, fhe sevéﬁng'éséembly being powered
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define there between a channel for guiding sheet stock material to the
dunnage conversi on nmachi ne. a dunnage conversi on machi ne, conpri sing:
converting sub-assenblies whi ch convert sheet stock nmaterial into a
dunnage product; and an infeed 25paper guide assenbly upstream of the
converting sub-assenblies; the infeed paper guide assenbly being noveabl e
bet ween an open position whereat access |Is provided to a portion of a
travel path of the sheet stock material and a dosed position whereat the

i nfeed paper guide assenbly guides the sheet stock material along the
travel path. 30a dunnage conversion machine, conprising: a pulling assenbli
which pulls sheet stock material through the dunnage conversion nmachi ne

thﬂ?by to convert f‘Bseaﬁ&ﬁéas‘éérﬁ!ﬁhotwﬁal‘?l'réﬂev@ﬂﬂ@sté\rﬁstrﬁdt&aﬁé‘:ﬁdu_nnage’-tlhle.

pul i ng assenbly bei ower e Nl ) aving a pulling

assenbl y not or axis;9%“@5%8%?ﬁ5£%%?%@#F””§§V%%ﬁ§%5%¥% %@ﬁ%trip of

35dunnage i nto a dunmaiges peuted étthe framesotas &y pigds poplied o9pg o Hdieng powered by

a severing assenbly 0BkPE cIAfdGH0G, Md B6 VREin IsRBBpMbMs idhRi todhd S; a frane

havi ng an L-shape copfiguratian.. ' | N ssenbly notor is
E%r%@gslort]!gti 1&5%@55 is Lid e (Stltl]e? Iep Htlél{lé lt Qla;?e

mount ed -t o’ t he frame XI'S 1S para 0 one |leg of the L-shape
configuration, and tpeigualiening assenbly notor is nounted to the frame so
that its axis i s« parapickigingeysichecompdiing: 4 @gn=ak cdnliesidneddipearaanf i guration. a
packagi ng system cogg& Rke: oD BE BhRade QO ﬁﬁﬁgﬁﬁggghgﬁﬁ and a packi ng

e

. ihgdu
surface; wherein the dunnage conversion nmachine 1s di Spos above the

packi ng surface. 10aa'i?é?:ﬁ?%1 c'ﬁ?fsﬁ ‘em conprising: a-dunnage conversion
machi ne; & st ock® suppbackaging eystsimconprisivg advpprck ecoverfianavackinepzodiat eri al to t he
~dunnage conver si on naghi SeemiN WhicRsugpiegskas stobi idledRneme mkagdccess to the sick

suppl y assembly. a p&%@&;ﬂ%dﬁ%sénﬁﬁpangﬁ%hicﬁ érg\%es %&'t@%é‘&&g support
menber; a dunnage 15c¢onversion hachfn unt to e el evated support
menmber so that the Supplyassembly.
. a packaging system, comprising: an elevated support member; a dunnage
.15 conversian machine mounted fo the elevated support member so that the
dunnage conversion machine is suspended from the elevated support
member; and a stock supply assembly which supplies sheat stock material
to the dunnage conversion machine. .
. a packaging system, compiising: a stand; a dunnage conversion machine
20 having an upsiream and downstream end and being mounted to the stand
for pivotal movement; converting sub-assemblies which convert sheet
stock material into a dunnage produck; and an infeed paper guide
assembly upstream of the converting sub-assemblies; the'infeed paper
guide assembly being moveable between an open position whereat
25 acress s provided to a portion of a trave! path of the sheet stock maferial
and a clased position whereat the infeed paper gulde assembly guides the
sheet stock material along the travel path.
. a dunnage conversion system, comprising: a dunnage conversion
machine; a stand for supporting the dunnage conversion machine and for
30 stpporting & stack of sheet stock miaterial below the dunnage conversion
machine from which the dunnage conversion machine draws sheet stock
material and converts same into a strip of dunnage product; wherein the
stand includes a pair of transversely spaced upright channel members
having longitudinally extending transversely spaced apart left and right
35 inner-facing walls and transversely extending longitudinally spaced front
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dunnage conversion machine is suspended fromthe el evated support nenber,
and a stock supply assenbly which supplies sheet stock material to the
dunnage conversion machi ne. a packagi ng system conprising: a stand; a
dunnage conversi on machi ne having an upstream and downstream end and bei ng
mounted to the stand for pivotal novenent; converting sub-assenblies which
convert sheet stock material into a dunnage product and an infeed paper
gui de assenbly upstream of the converting sub-assenblies; the infeed paper
gui de assenbly bei ng noveabl e between an open position whereat access is
provided to a portion of a travel path of the sheet stock material and a
cl osed position whereat the infeed paper guide assenbly guides the sheet

stock materi al da' Onganh%édc@\ﬁﬁhsemaﬁdh uﬁarﬁym&nﬁ@@éﬁéﬁlx@@aﬁ%’ﬁe”}[h
conprising: a dunna conver n mac ofting the
dunnage conversi on g‘ﬁ'@ @L%‘g e{[g‘ﬂ glﬂ%?tﬁgl?f&?é?g cgéet st ock
mat eri al bel ow t he dmtﬁugegreajﬂ\ﬁvnWdﬁambﬁ%ﬁéfhﬁmﬁi%ﬁﬁemetm@e dunnage
conversi on machi ne d&mcjfm@%mﬁé&%c@mv@@mémmcﬁg)weaftuﬁ sane into a ship

of dunnage product; nsgng tpgtea%%\/meen%ggmﬁgﬁ% na'ﬁ |0§th8%ta&8tansver sely.

spaced upri ght chan 'ongit y extendi ng transversely
spaced apart |eft arﬂﬂeﬁﬁ’gﬂtmﬁi‘m'é?lﬁﬂmﬁgdwcﬁBet\&eﬁﬂ“lelffﬁfﬁé'%ﬂé‘?aéel y extendi ng

| ongi tudi nal 'y spaceglidsiaRlof theutehdf @ ihagehi Hlestavh bl sheat bdmaterisi nwar dl y from

t he inner-facing gui e Malc) § and | eft
sides of the stack sfdugp%@d%e%?%gnﬁg teri almé'ﬁgegraga{h%?ﬁ han%Le di st ance

bet ween the | nner ed@%@beﬁfgu‘?%@eﬂﬁP‘&@dﬁt?"é‘t%tﬁ?i Ynpage S he di st ance

bet ween t e i nner - f asichige swthd dunadye tdveerdbonstashing drewn cheetsteckimaiariaince bet ween t he
front and rear skiesyQigddie stack of sheet stock material Is Iess than the

di stance between the front rea nd; and wherein
the stack of sheet s?@@@ﬁ&@%ﬁ\ggl éag&ga;ﬁgack"‘fsggﬁgg{kmgeﬁalt o2 IEI’I ght channel
menbers and the uprlaﬁmf%hd‘mﬂ@ﬂe%@’ﬁ'ﬁ@i‘@a maf&er%@eglﬁré’é\asg%e material to

t he dunnage conver si fpsvkam§iatdicipdyht diimselhembagisvioglongiudinayn nachi ne dr aws
sheet sto k materi al )&P&geﬁa e@sp%@eﬁg&qié?tfan&&ﬁdhdwfaand%aﬁ@QU| ar stack of

sheet stoCk materi al m\;tﬁoI g ngﬁud a] (ﬂ% anﬁ wer sk oo, machi ne, wherein
the stand has a pai r*%f F'F&F?g‘?? Pgl@t@@ gﬁgégﬁmge%l ,afm %annﬂ;i nenbers havi ng
| ongi t udi nal |y 15extededdingjnwasdisioaytaednnpriggingay Brapd Weergin thend ri ght

I nner-facing walls amﬁhbélﬁmwgft&ﬁhgﬂmamsmgdwﬁm}mm&kthmspaced front
and rear guide walls %EW @k aib@es N gui de wal | s,
and wherein the w dttﬁa We eﬁwggéjﬁﬁghiﬁéss%ﬂ EI%\}E Ihack is greater
than the & stance be‘[’"\%@ﬁ"‘? g ol qJassipf. apg, g'ﬁtf’"&fg 3T 2%and 1 ess than
t he di stance bet weenfranhandirgengidesiobibs stepk Rdess harghe dighmoaheliyegnthand t he di st ance
bet ween the front anﬁbn[ﬁﬂﬁeasgq&&&aaﬂhfofhhaarﬁtmhethﬁcbmp?riszngihaﬂepshe di st ance
the steps of i nsertynpeeiea b aR Bk ohhe b %9‘“2?3%%"%2?“22?{ e
gui de rrgnbers til tlﬂtﬁ‘gfﬂﬁétagf “‘%tﬂ{'?ﬁ‘“?ﬁ?? aF‘ ya?ﬁEPs leOBHY di agonal |y
opposi te gmorners t hetheredf amrhetwoert thwianer-fatieg walisxd thestaed: mgvingdhd ightof t he st and;
‘noving the right or bedisideiofiRe Qick tdharasharkpetivvaghelsr idthmeniampest i ve right or
| eft I nner-facing Walflthesftanhhuﬁlnqgﬁgﬁgcks&d@%i%h%ﬁdEhgiﬁéﬁ&mcl{ hat the right

and left sides of thé respective right

and left walls of th@egf%ﬂﬂmﬁwﬁqmﬁswegw‘é@w'4/%‘5}“? Howar ds the |eft
or right inner-faci nghifivglthesiciola@Ry ibedattteitaof johtismer-Bring welis et ack bet ween t he

i nrer -facing walls, amstuﬁr%%t&%\é%asﬂe%e@{é:hﬁemac.ﬁ@ms ising: a dunnage
conversi on nmachi ne for convert ﬁﬁ’% uao‘ra erial .nto a dunnage
product, the dunhage® 8‘5’1‘???&"%""8‘??‘0 & T"ngm?rf%'? RS PV g assenbly for
pul i ng sheet stock mathineiaskonveiting ShWéSW&mﬁta@ém*eéﬁWﬁSﬁin%ﬁ@hl ne and an
out| et dunnage conversion machine including a pulling assembly for pulling
sheet stock material into the dunnage conversion machine and an ouliet
35 ' through which the dunnage product is discharged; and a stand; wherein
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35t hr ough whi ch the dunnage product |s discharged; and a stand; wherein

t he dunnage conversion nachine is pivotably nounted to the stand for
novenent between an operating position whereat the outlet of the dunnage
conversion machine faces the front of the system and one or nore
servicing/l oadi ng positions whereat a feeding end of the pulling assenbly
faces the front of the systemfor operator access thereto. a dunnage
conversi on system conprising: a dunnage conversion nmachine for converting
sheet stock material into a dunnage product, the dunnage conversion machine
I ncluding a severing assenbly for severing the strip of dunnage to a
desired length and a cover for covering the 10severing assenbly; and a

stand including a pajir, of upri I ' of the upright
gui de nenbers bei ng %@W@%gpwgh%ﬁ%'“%%c?ﬁg@ﬁiﬂg&@%e%@Ler ein the

dunnage conversion mewénentbefwsenanftatke posiguteest Bt &% and for novenent
bet ween an oper at i ngyRagd dh@RionfaE™a fackdthe fdbdulthg sysiemnandpi aon  nachi ne

di scharges the .strip of dunn L. Y cdh D EnSY L Rillig and one or nore
servi ci ng/ | oadi ng pd%qﬁiﬁeyﬁgg@g@"rgjebg%daﬁ]@%tfermw t he sm?i ng assenbly is

di sposed Iset ween t heassembly fioes tor fomtof fhe pisiemLor operains ArFaF S hver si on syst em
conprising: a dunnagfu&Rny@hdkdn systalicanpidngr a domagscenvergorsheet st ock
material into a dunnage NrQdNCh ARt Sodbiead fio 4GS Fodiinslunnage

conversion machi ne i's pivotabl unted. to the stand,f.or movenent between
an operating positi cﬂﬁ‘“'\ﬁﬁ%@é‘!ﬂswf\gﬁ’@%ﬂﬁé{ﬂ@ac%ﬁ&@%#@%”r{%ﬁ?"ﬁ@ isin an

upri ght position andhexstip cbdunmage tp aslesiedl lehgiepnd 8 seveHE pBEIMoNs whereat the
dunnage cgnversi on RgRidRsdnfbiyPdnd b eRsdinduaid 4 pdidojupkight guideed.  25a bal ed stack

-of sheet stock mater al g%ﬁ‘%@@g@e@uﬁ@éﬁﬁgﬂgﬂ&ﬂém&@eﬂ%n!mchi ne,

conprising: a st ack BFFEN . sto materjal, a_jacket for at
| east partially sur rifnefitiegoven #harein g dunsggg cofpversionye ‘Bﬁlép’f?%b tie for
securing the jacket rhdntedia tetsmokfonfoverhantbetvetnaiopamirgmpdibs a | acket ed st ack
of sheet stock nat eryalealifyaubiBbe WhicRiod niétite @Barges the strip of dunnage
15 in front of the system, and one or mare servicingfloading positions
whereat the cover of the severing assembly is disposed between the
upright guide members.
- a dunnage conversion system, comprising: a dunnage conversion
machine for convering sheet stock material into a dunnage product; and a
20 stand; wherein the dunnage conversion machine is pivotably mounted to
the stand for movement between an operating position whereat the
dunnage conversion machine is in an upright position and one or more
setvicing/foading bositions whereat the dunnage conversion maching is at
{east partially inverted.
25 . 2 baled stack of sheet stock material for use with a dunnage conversion
machine, comprising: a stack of fan-folded sheet stock material; a jacket
for at least partially swrounding the stack; and at least one bale tie for )
securing the jacket to the stack of sheet stack material.
. a jacketed stack of sheet stock material for use with a dunnage
30 conversion machine, comprising: a stack of fan-folded sheet stock
material; and a jacket having bottom tabs that underlie the stack and that
are moveable away from one another to enable the tabs to be removed
from beneath the stack,
. a stack of sheet stock material for use with a dunnage conversion
35 machine, comprising: a stack of fan-folded sheet stock material having a
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30conversi on nmachi ne, conprising: a stack of fan-fol ded sheet stock
material; and a jacket having bottomtabs that underlie the stack and that
are noveabl e away from one another to enable the tabs to be renoved from
beneath the stack. a stack of sheet stock material for use with a dunnage
conversi on 35machi ne, conprising; a stack of fan-fol ded sheet stock
material having a top and a bottom an adhesive |ayer at |east on the top
or on the bottom of the stack; and a release |iner covering the adhesive

| ayer. a nmethod of |oading a stack of sheet stock material onto a second
stack of sheet stock material, conprising the steps.of providing first and
second stacks of sheet stock material with an adhesive |ayer applied to the
top of the first- stack or the bottomof the second stack: .and setting the
second stack on top WW%%"”#?T’?PE@F%\‘@ ?yer\ﬁglga’sg%ﬁmg eor%ﬁ%%olﬁ\%grbonds the top
page of the first st delstatioartdaaeitnse ingrpoyrtppthegdheshelyscond stack. a net hod
of loading a stagk ofy aihefiricaliRfKstitRbrandebdiockMitriaPoniRifd &bcRek of 10sheet

stock material, conprjsjng the, steps.of. praovi.di fi econd st acks
of sheet stock materi e{ﬁﬁ%i‘ Watgq?ﬁﬁﬁ'ﬁjggﬁq}%epﬁm%/%‘r l!)r<'§1k%j|c')rigiﬂresgénfj %&?'ﬁ'z top of the
first stack or the beleekonisheetstpak matedd wih apradherivedsyar anpiedfodigd@ of i ner coveri ng

the adhesive |ayer, Rkt bk b FHRMOHT the SéaRIstaon akdosatiind thé seeonfii r st st ack; and

pulling the rel ease |} r LBe MREKL Bort e 15sheet stock
-material to expose tﬁigaﬁﬁ solpt\% ?%/efwhe\tdqg?éié 1t%hemadhegjlﬁ\'/)%‘febonds the top

page of the first st&the s stedo B betgnrisgghn #a&econd stack. a- bal ed
stack of sheet stock ammthed ofladifigs stask of stiet fochmalenizhentpe ssomd eisckpbn nmachi ne,
Cf”})” Sit % 2 StaC]‘f eﬁeeis?d&nh%ﬁiﬁﬁonﬁﬁ%ttheﬁ@m ?@ﬁcﬂ{giﬁﬁéndaedo@k]?ttﬁOha;/i ng
-at least to flaps form,ng. an,L- 0 o e stac
bei ng di sposed adj acé%‘?ks? %sgeeé%t?%é"%%%'% {tmasé'sai@gﬁealé glgap '%gﬁjglge?gp;orf\d at | east one
bal e tie for securi n§etfiftstyckendas bojtom ¢ffhe seqendsfackndgpigiesse Weflock mat eri al .

a bal ed stack as set chetlrigltheiadhesivalayer; $8tng tilseecondstagk o temafthedigt of t he fl aps

25ext ends subst ant i algay; ila@uightle r@XdseMEr R bbitgenalj serRlstagis Ge of the stack.
15 sheet stock ma}erial to expose the afihesive layer, whereby the adhesive
) bonds the top page of the first stack to the boltom page of the second
stack.
. a baled stack of sheet stock material for use with a dunnage conversion
' maching, compsising: a stack of fan-folded sheet stock material; a jacket
20 having at least two flaps forming an L-shape crass section, a coraer of the
stack being disposed adjacent the comer of the L-shaped jacket; and at
{enst one bale tie for sectiring the Jacket to the stack of sheet stock

material. )
+  gbaled stack as set forth In claim 18, whereln at least on of the flaps
26 extends substantially the full extent of the adjacent side of the stack.
. a dunnage conversion machine for converling sheet stock material Into a

dunnage product, comprisihg: & forming assembly for shaping the sheet
stock material info a contlnuous sirip of dunnage; a pulling assembly
positioned downstream from the forming assembly for advanclng the
3w sheet material through the forming assembly; wherein the forming
assembly includes a funnel portion through which the sheet stock material
passes for shaping the sheet stock material into the strip of dunnage and
directing the formed stiip fo the pulling assembly.
J a dunnage conversion machine for converling sheet stock materialinto a
26 dunnage product, comprising: a forming assembly for shaping the sheet
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a dunnage conversion nmachine for converting sheet stock material Into a
dunnage product, conprising: a |oaning assenbly for shaping the sheet stock
material into a continuous strip of dunnage; a pulling assenbly positioned
downstream fromthe form ng assenbly for advanci ng the sheet materi al

t hrough the form ng assenbly; wherein the form ng assenbly includes a
funnel portion through which the sheet stock material passes for shaping
the sheet stock material into the strip of dunnage and directing the forned
strip to the pulling assenbly. a dunnage conversion nmachi ne for converting
sheet stock material into a dunnage product, conprising: a form ng assenbly
for shaping the sheet stock material into a continuous strip of dunnage; a
pul l'i ng assenbly posi 26 enbly for

advanci ng the sheet r#g’t’ke"?na% ?’q{? rou&ﬁg?‘gﬁélﬁ?(%%ﬁ J&jmgéfem n{i%févsvvher ein the
forming assenbly i ncIpmﬁ@@dﬁﬁﬂﬁffﬁ‘?ﬁ‘l"ﬁwi'ﬁr?"ﬁﬁg%?F’e"ir‘l’ 1§ @Peng gh which the
sheet stock materi al sm&ﬁ@é‘nalfﬂ@ﬁugﬁmmmggasmbwmminmwngmeri al into the
strip of dunnage and géh lﬂjgsérpﬁnlj,é;g,@qfrawslﬁpougﬁwﬁ,&ﬁhmbéu ng assenbly. a

- dunnage conversion nmac or conv Stoc t into a
dunnage préduct, cor’rﬁwa\‘ﬁj'alpﬁ’fs?ssf?‘s mg@%g@@ﬁﬁﬂ% (W ngmtgg's?en%?gl es, each
pul ling assenbly i ncldu(ﬁagegmamrebtmamfmSQIMO}ﬂW@TQr?éWBWe t oget her t hr ough

10a dunnage transfer , rdﬁtﬂ\b h@rsféﬁ’ﬂ%ﬁn’éfo%bn&eﬂin@ﬂ@et&f&a{rl‘wénaamdaCooperat| ve to
grip therebetween the sheet

ock Jymt sane t hrough
the transfer region, 94Nae, d’f"df’é'ﬁg‘f'p"(g %?ﬁgld ép{)ders 'nel ugh ng an aperture
operative to gather anihglssenbininglyding gheasttee srﬁ@qrwq’fa%tege&ﬁe@w@k ock materi al

as the grippers nove atdmregegﬁn&éieeghﬁwﬁaeironnc&geemﬂwemrdmmpﬂaﬁvh@f| r st

15pul | i ng ‘assenbl y i JuRuns éhﬁgm%téng?ﬁb@ﬁnﬁ%%w and the second
pulling assenbly is ea romth ‘ﬁf u H §fenbl y; and wherein
the first pulling asé@?l‘ﬁ“ e Bsterreden ?I’Fahe ?1?8 th2h the second

pul ling assenbly to Iapelgtetopmﬁmblggmeﬂamdﬁmﬁ?@r%th‘?fﬁ“@PS'EGH?&@e passi ng
through the dunnage nﬁaﬁnﬁ&%e@@gé@mwemgw@mgmmmﬂmmchl ne for

converti ng sheet mater ?‘Q@' a%ng a pulling
assenbly fO@r advanci r?"d' sseg‘h'gisqom erlgrgﬁn t mach the pull'ing

assenbl y | ncl udi ng atseff"é‘bpé'!"“?iw &’EF“@‘?“?'E‘H@H :rstg{ﬂhn 8%55’?1 ’6ne of which is
nmoveabl e t hrough a dmnmﬂgeartmqa‘mwfmgmgnwppﬁmmﬁﬁpdﬁﬁﬁféweﬁ’@a@ he ot her

gri pper and cooper at I%e&gdm]h@aﬁéﬁmﬁﬁﬁ@ﬁdwmaﬂﬁhﬁﬁbfwﬁm& material for
advanci ng t he sheet Stongm%él?tﬂé@nnéegmr%gﬂ e“%ghe transfer region, and the

noving gripper incl udPi er and | ateral | y

ve to
capture tlherein the %@Pg%%‘@kgmﬁﬁlagmeéﬂr%”ttnﬁéheﬁ?rﬁ%ﬂ'@'ﬂ ®®ves through the
transfer region; wherdeinagdhaiugopmprgingr 3 piiag asedmbly ferladvapgigtiesheet | ncl udes a

plurality of proj eCt'n%bﬁaia@&fgﬁ’héu\d&ﬂﬂ'ﬂﬁd@mgab&amnmndirmﬁaﬁmoal din

gri ppi ng the sheet stock N, JBad Nne wherein the
other gripper is a cHimm %C{T%%ﬁé&‘ea\s/tfbﬂ Hm?gggr @ i %

er at Lve in
cooperation with the @Fﬁéﬂﬁf?@imt“cS‘PRj’F'f"fS"?ﬁ%?%&‘!%é‘ﬁd?ﬁ'@'@}’ﬁa%"pst ock materi al
for advancing the sartmendbineandte shixd stoekawisfia for advgrichn fhe sheetstock -

material through the transfer region, and the moving gripper including an
aperiure operative to gather and laterally capture therein the sheet stock
material as the gripper moves through the transfer region; wherein the
moving gripper with the aperture includes a plurality of projections

a0 protruding from its inner edge to aid in gripping the sheet stock material.
a dunnage conversion machine wherein the other gripper is a channel, the
moving gripper being operative in cooperation with the channel to grip
therebetween the sheet stock material for advancing the same through
the transfer reglon.
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a dunnage conversion machine for converting sheet material into a dunnage
product, conprising; a pulling assenbly for advancing the sheet nateri al

t hrough the nmachine; the pulling assenbly including a pair of rotatable
transfer menbers each having a concave outer surface and a plurality of
protrudi ng el enents extending fromthe concave outer surface, the transfer
menbers being in opposition to one another to define a dunnage transfer
regi on therebetween, and being cooperative when rotating to gather and

| aterally capture sheet nmaterial therebetween and to advance the sheet
material through the transfer region. 10a dunnage conversi on nmachi ne for
converting sheet material into a dunnage product, conprising: a pulling

assenbl y for advanci ng,Lhg 5Hagk RS kRknidiiguai rkleraimani ne; the pul Ting

assenbly includi ng a®pal rotatabl e transfer ers each having a
cylindrical outer suﬁﬂfﬁwpﬁﬁ&‘-&"’?ﬂ”ﬁﬁ‘%l?‘E”ﬁ'ri"%??s%‘?bgﬁa Ry g’faesﬁeesht s ext endi ng
fromthe cylindrical ygusid B@agh theeachibs; tha peling assembibiedieiing @ipaitefi n opposition to

one anot her 10 def i g, d40AR0RehlANSLRad Rl des hRtaken. and bei ng
0 ga

cooperative when rotati ng er and | rally capt et materi al

t her ebet ween and to awmgowgﬁ@%ft‘swgﬁ t?%%cﬁgeh&d{eﬁseuﬁ?cr%‘ansfer r egi on,
a dunnage conver si on taeaiicnmenters beingineprosiing tetne arotheaPdeingR havi ng at

20 eaﬁt tV\Kl) | ayers Ejlag;{né‘gg}‘ dfr (8 thbRlotvitle, A8 Beltg edoptrathgivienand | ol nedI y

t oget her al ong an edge fold into nnage : a pul ling
assenbly for advanci ?ﬂf"%‘&g?ﬂl‘eéf‘"dr'%?%&fp e%@&grr‘%tég%r'ﬁg% t rega'gﬁ‘gt he machi ne;
an expandi ng devi ce aepwencatieskset maferiahbrogghdhe bRgYel 8% heet naterial passes
theret hroygh to sepanabma@Ehiesioh mheine fob conbertnd sheti radteriblaltaied sheet

25material from one anot hfﬁ’%ﬁ"%"g%‘%ﬁ@&‘ﬁ'ﬁﬁ by 3d bivandt 1RliRat material ;

the pulling assenbly o e A ri rs.nmovapl.e together
through a transfer r@gledhhroysnpsmaghing:ds Py g@g?"%&g‘t’lﬂg}ﬁgaiﬁa@c’fcooperati ve to
“grip therebet ween t heottabpanckss nsmbérpezoit having e tyliinddcaboute purfeeranddvanci ng t he
_sarr:s 5 hr ough g ge tra%ﬁ&ﬂﬁoﬁﬁﬂhdﬂﬁﬂeﬁﬁﬁké&enﬁiﬁ@ﬁmtﬁéllﬁlirﬂﬁcatsfﬂlﬂaogﬁﬂepperS ere

i ncl udi ng an aperture operatiye,t t pture therein
the expand&d strip of"a'ls%é@%%bgwg'log%ogiﬁéﬁ(g&qgeg%é@gg @%\?gwﬁg}ough t he
transfer region. a m¥etsfregon bephebyesn. gpf beitg sForeraivapheR o ong at | east two
| ayers thereof fol degatidrahd abrangajtivesteet nestegjelithemhewgeniandtd adveepet her al ong an

edge fo into a dun hsibripiohhe steps of: using a pulling
dge fold into a dunGaqeephathfbroufitfB¥ahddRgiohne steps of : Us |
assenbly for 35advanci n%ﬁt e S ?et g@{g?r i al nh rsﬁ%ﬂnat%rﬂﬁwmﬁqi%' ne; wherein
the step of advdnci AGUIMAES PR BIEEER "L RERTR&IEr | al | ncludes movi ng
gri ppers tmoget her t hriasstdip laversitheresf olled fataiong telhleagirnd Jined K985 one anot her to
cooperatively grip thRrehakyens itdwduhnags phbaicdethpédnget pulinger i al and advance
the flat folded sheet [l dvardddy BUQH rdddd shcbanbiinaagian, while an
aperture in at |east Eone’ of 1 h ri Bger S .\%at Qgrﬂs faﬂd L‘atl%r a} | y captures
therein the flat fol deaghine: anexpanding device operafive, as e at folded shost materia
passes therethrough, fo separate adjacent fayers of the flat folded sheet
25 matorial from one another to form an expanded strip of sheet material; the
pulling assembly jncluding at least two grippers movable together through
a transfer region in opposition to one another and cooperative to grip
therebetween the expanded strip of sheet material for advancing the same
through the transfer region, and at least one of the grippers including an
30 aperture operative to gather and laterally capture therein the expanded
sirip of sheet material as the grippers move through the transfer region.
. a method of converiing sheet material having at least two layers thereof
folded flat along theit tength and joined fogether along an edge fold into a
dunnage product, comprising the steps of: using a pulling assembly for
35 advancing the sheet material through the machine; wherein the step of
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sheet material as the grippers are noved through the transfer region. a
nmet hod i1 ncluding separating adj acent |ayers of the flat folded stock
material fromone another to expand the fan fol ded sheet naterial before
entry into the transfer region. 10a dunnage conversion nmachine for
converting sheet material into a dunnage product, conprising: a pulling
assenbly for advancing the sheet material through thinmachine; the pulling
assenbly including at | east two grippers novabl e together through a
transfer region in opposition to one another and cooperative to grip

t her ebet ween t he dunnage strip for 15advanci ng the dunnage strip through
the transfer region, and at | east one of the grippers including an aperture
operative to gﬂ] her aaﬁwf&ﬂéi@tﬁ%rﬂadf#!dédﬁ%iMéi&iatiﬁlﬁid@dibvﬁ@ﬁipﬁhﬁtﬁ@@%rStlr: p afs t he
gri ppers nove roug ransfer .reqgi qn: roller for
control ling the spee hwﬁ?h@g{éﬂﬁ'qnﬁ? s@@mﬁ:ﬁ&%gﬂg u\é\?&gaﬂ‘ée@g%ver si on
nmachi ne wherei n t he disfabolaess thednitodsd shget majeri aﬁﬂﬁ@ﬁ&ﬁﬁgwefo operate the
pul ling assenbly at Qp&tmiterdl titbugh SeittaysrcfegBin @AikIn apetiurd blagse conver si on
mechine wherein the sof LalSrCRULEOl Llad sy BoRIFEATTR Rk g t var o

controller® 25a net hc?ae%c hg shee erital into a dunnage product,
conprising the steps shaetmeleialag the gpapersiaragnoxeddapyghdhefignsfes®diahci ng the sheet
material through.the amlai RGudnyBeaaly ddiaenaiyes obhe futivldatiteel t he sheet

ial Includ i I i I
et erial | ncl udes oL g ibh BShond BSLAIR o AUI IR idBEEE 10l On |1

opposition to one ano . y grip therebetween the sheet
mat eri al and 30advan@8MtineteR&er 8ai3%eri al "t hrough the transfer region,
whil e an aperture i n saunrbgavesion madhing fre capverinoehest nplarigldnia= and | ateral |y

captures therein the (ghagdodiBd ShisHsingtSa juliy L5 ahvahdhg R\sad: t hr ough t he
transfer region; furth i

assenbly up before st ‘%ﬁh@ﬁgH%%ﬁggigﬁgﬁﬁg%%%egggﬁﬁﬂgﬁ%%%%%%ﬂgLlngverting
sheet material into &RPERAREEeoakedrouds 8 frnsfeetesien If pRECERIIO"Sf using a
pul I i ng assenbly for aashaacicompesiie tadrip derehavenitelduinhgectigfort he machi ne;
wherein the step of ARGMdAAS. bARbNH:Gahdt uk LhilRRaTBY NO 0T i pper's
together through a transfer region in gp q%%%l n tc%nlg%ﬁﬁnother to
cooperatively grip t Wg?'%%[’%’g dingan §l}$§'g$° ‘éeﬂ? il e&ng y
, capture therein the dunnage strip as the grippers move through the
transfer region; and a software controller for controlling the speed of the
pulling assembly.
20 | . a dunnage conversion machine wherein the software controlleris pre-
programmed to operate the pulling assembly at one of a plurality of
speeds.
. a dunnage conversion machine wherein the software controlleris a
- programmable software controller.
25 . a method of converting sheet material into a dunnage product, comprising
the steps of: using a pulling assembly for advancing the sheet material
through the maching; wherein the step of advancing the sheet material
includes maving grippers together through a transfer region in opposition
io one another to cooperatively grip therebefween the sheet matetial and
0 advance the sheet material through the transfer region, while an aperture
in at feast one of the grippers gathers and laterally captures therein the
sheet material as the grippers are maved through the transfer region;
further including ramping the speed of the pulling assembly up before
starting a conversion process,
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advance the sheet material through the transfer region, while an aperture
In at |least one of the grippers gathers and laterally captures therein the
sheet material as the grippers are noved through the transfer region;
further including ranping the speed of the pulling assenbly down after a
10conversion process is conpleted. a nethod of converting sheet material

I nto a dunnage product, conprising the steps of: using a pulling assenbly
for advancing the sheet material through the machine; wherein the step of
advanci ng the sheet material includes noving grippers together through a
transfer region In opposition 15to one another to cooperatively grip

t herebet ween the sheet nmaterial and advance the sheet material through the

transfer region, whilge o@&‘ﬁfeﬁk‘:ﬁ@va&t%a&hal In@asdunrbeproduct; ®mpging pper s gat her s
and laterally capt ur es therein

sheet B I ppers are noved

through the transfer TPEgSSh; .Usipg,3 ! ie?asf?ﬂ?fy%m G% ipéepﬁatghie speed of the
pul I'ing assenbly to &msgtdhem@fbﬁpkvbﬁrmmyewfa%mﬁbﬁ F'b%ﬁ#f@é?"é'peeds bef ore

usi Rg the pul IItEgdas§a%£eﬁoﬁr@g&%&@&@&h&mﬂm@m@hsfmwmpmﬁwmugh tge .

machi ne. a method of convertin e produc
conprising®the steps togpe ?@ﬁﬂdogg%emnﬁﬁsgﬁesrgﬂe%lmhé]%etgrgvgag@lg t he sheet
material through themmhﬁéheeﬁ/m“@'l‘wuﬂh@e%ﬂ“éfﬁf‘%’%Wﬁﬁ%‘? % he sheet

mat eri al includes nowaﬂgasgdreaﬁﬁd@pﬁeﬁ@eh&reéndummmﬁham@ieer region in

opposition to-one ang m?“atﬁﬁéetmﬁg@é%%%%&%ﬁ’ﬁ'@ﬁﬁm Lydaen the sheet

material and advance® Ougqg t he ransg region, while
an aperture In at | e&dber briwingrerinig thgspeshefine pylipgassebly AAM3ITE, o) 'y capt ur es
therein thg sheet rrawmradnpmeessiwmgﬂetqﬁpers are noved through the transfer

region; 30furtheg Ing cd?ai?é?ﬁ tsﬁeegmtgéaalm&mmeaﬁ&ﬁf@nwnsaﬁ a first
speed; and oper at i ng t n senbl Claims: 1.A
dunnage conversion nﬁ’@ﬁ‘e?fg’?f"&'ﬂggglﬂ@%ﬁsﬁﬂté she Pé@ﬁl?e’%ﬂe&ﬂ?tgﬁ al into a
dunnage product, cormivdugh fgymachine; whereipthe gpnf Adyairng BiFSep! 1 s hapi ng t he
sheet stock materi al mmaemmr@@ﬂppeﬂmemermmpatahsfebuegim@opposiﬂon a pulling

assenbly positioned F,ng:g {hg,(gg;gt%g A8 SIehaterbiard advanci ng t he
glh\p@%io orm "

sheet matéfial throu dvance the sheet ma Srgu%me X‘énsfer region, while an aperiure

in at least one of the grippers gathers and laterally captures therein the
‘sheet material as the grippers ara moved through the transfer region;
further including adjusting the speed of the pulling assembly to one of a |

20 plurality of pre-programmed speeds before using the pulling assembly to
advance the sheet material through the machine.

» . amethod of converting sheet material info a dunnage product, comprising
the steps of: using a pulling assembly for advancing the sheet material
through the machine; wherein the step of advancing the sheet matesial

25 includes moving grippers together through a transfer region in opposition
{o one another to cooperatively grip therebetween the sheet material and
advance the sheet malerial through the transfer region, whife an aperture
In at least one of the grippers gathers and laterally captures therein the
sheet matetlal as the grippers are moved through the transfer region;

30 further Including operating the pulling assembly at a first speed; and
operating the puliing assembly at a second speed.
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wherein the form ng assenbly includes a funnel portion through which the
sheet stock material passes for shaping the sheet stock material into the
strip of dunnage and directing the fornmed strip to the pulling assenbly.

Claims:

1. A dunnage conversion machine for converting sheet stock material into a dunnage
product, comprising:

a forming assembly for shaping the sheet stock material into a continuous strip of
dunnage;

a pulling assembly positioned downstream from the forming assembly for
advancing the sheet material through the forming assembly;

wherein the forming assembly includes a funnel portion through which the sheet
stock material passes for shaping the sheet stock material into the strip of dunnage and

directing the formed strip to the pulling assembly.
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