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ARBAR%TUS FOR FABRICATING DUNNAGE MATERI AL FROM CONTI NUQUS W\EB

SRRTER AL © 3 FIELD OF THE | NVENTI ON ; The present
Jdnvention relates to apparatus for fabricating cushioned dunnage materi al
“for use in packaging or the like. In particular, the invention is directed
to apparatus for fabricating cushioned dunnage naterral from conti nuous
rolls of web-material and severing the dunnage nmaterial into discrete
segnents of an appropriate size. BACKGROUND OF THE | NVENTI ON
Protective packaging for various articles of different sizes and shapes is
commonly used in the packaging industry. Oten, such protective packagi ng,
.or dunnage, is needed for cushioning in shipping containers or the like to
protect articles. - I n the past. 4various naterlals have been used
as protective w appi ng i ncl udi ng dunnage de of enb ssems\sa&tmtaeenmblacea
Such enbossed web material is often chosen due to |t§ rel g"mﬁlllmmmmleand
di sposabl e nature. Enbossed dunnage material has been mad

plies of web material such as paper

APPARATUS FOR FABRICATING DUNNAGE MATERIAL
FROM CONTINUOUS WEB MATERIAL

¥FIELD OF TEE INVENTION
The present invention relates to apparatus

for fabricating cushioned dunnage material for use in

packaging or the like. 1In particular, the inventicn is -
5 directed to apparatus for fabricating cushioned dunnage

material from continuous rolls of web material and

severing the dunnage material into discrete segments of

an appropriate size.

‘ BACRKGROUND OF THE INVENTION

io0 Protective packaging for various articles of

| different sizes and shapes is commonly used in the
packaging industry. Often, such protective packaging,
or dunnage, is needed for cushicning in shipping
containers or the like to protect articles.

s In the past, various materials have been used
as protectlve wrapping including dunnage made of
embossed web material. Such embossed web material is
often chosen due to its relative low cost and
disposable nature. Embossed dunnage material has been

29 mwade froa nultiple plies of web material such as paper
or the like which has been embossed with a raised
pattern under high heat and pressure. Typically the
pPressure used is about 1500 psi, using texturing rolls
having mating male and female surfaces which force the

25 paper to deform as it passes through the nip of the
rolls. The embossing is often done while fhe_webs are



gw tne | i ke which has been enbossed with a raised pattern under hi gh heat
*and pressure. Typically. the pressure used is about| 10;},';},9}(3@1{%@&1%1%@
texturing rolls having mating nale and fenal e surfaces
paper to deformas it passes through the nip of the ro imu |ng S
often done while the webs are
fully dry so that the paper better retains Fhe enbossed pattern
After enbossing,nS€V p f o] eEba! 8 ixeMred such
that the plies ar%erﬁﬁg%ng% g8 E%ggrgﬁgh gg?gt%eép g&s‘%%e % fted
slightly so thateBhasgadt Ba EBEH t he adjacent plies do not correspondingly
overlie each other. Thus, hhgefaéﬁggsgghﬁroggvg}ag 1Rkisepfaknle each ot her
so that void areas, are érea ed,between t Egb % g ce Qf t hese
voi d areas gi ves®BRPRESARoREleELRL BT R CPRRiNEEFGR that HPE Effossed
material is tsprtnlbyermyhng-ual&tibhshkptrbnspahé pndestamagshmfth&nte .
wher e the dunnag |aI aqi I K
When t he dunnagegﬁgagﬁl %ng g‘ﬁ% égl’ttgﬁ'gs @g‘F gﬁﬁg 3’& %é'tl %o i's
moved to a desi redtscoereapandhagiyl bveslaswearm othelrat a‘wsr,ed:hleengt hs of
the material may-Re=ght o8k d dgednas ki gfi,R0 el
Sever al drambackggagcg Ei@ﬁ ?ag%'lrcg(ﬂ%escrrE eg&%b&gﬁefne Vol areas
‘bet ween the pli c¥OdR EﬁﬁB§séHenﬁF@FF&¢ betveennthenpdiesd wIBerprasencs o
be substantizé| yobutkese ¥bia dReaBOogsedsPhi cashibued erFedti e aMd V¥
smal | er amount of he egbossed material may be stored on a single roll than
coul d be stored B ngB I f the paper were not' enbossed. As a result, nore
space is requrred t o stor eThrdenmbasspdr madetdalr éd typically rolled up

for bulk transport and storage at a site where the

dunnage material is needed for use in packaging or the

15 1like. When the dunnage material is. to be used, the

roll of embossed material is moved to a desired site,

and the roll is unwound so that desired lengths of the

material may be cut off and used as cushioning

material.

2¢ Several drawbacks accompany the practices
described above. The void areas between the plies of
embossed material cause the embossed web material to be
substantially bulkier than unembossed plies. Thus, a
significantly smaller amount of the embossed material

25 may be stored on a single roll than could be stored on
2 roll if the paper Were not embossed. As a result,
more space is required to store and transport a desired
quantity of the dunnage material. For example, a
single roll of unembossed web material may contain ten

30 times the amount of paper as is contained on a roll of
equivalent size having cushioned embossed material with
void spaces. Additionally, because less material is
retained on the rolls, the embossed dunnage material is
depleted relatively quickly when the material is

as unwound from the rolls and used, théreby requiring
frequent resupply of fresh rolls of dunnage material.
Of course, the expense to purchase the embossed
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quantity of the dunnage material. For exanple,, a Tl S b Hebn R miembossed

Sfeb material may contain’ten tines the amount of p | ai ned on a
Joll of equival ent size having cushi oned enbos;sedt-ij:Eﬂanm Mﬂ oi d
spaces. Additionally, because |less material is ret. Ils, the

embossed dunnage material is depleted rel@8tTvely quickly when the nateri al

I's unwound fromthe rolls and used, thereby requiring freguept resupply of
fresh rolls of RANFTIFE et FeNgTa Y(ﬂﬁﬁ%ﬁgkt ﬂﬁ@%§%°§g rchase
t he-enbossed unembossed paper, and the added.bulk of the emboSsedunteri al

is generally gé%geq._r _,{,{@&gg@s%% h%)gsy Spoﬂstg?g Lh8 ggged bul k

of the enboss paper 1 ncr eases cost to tr , ore and use the
material . |t i&ha marsnial appakents ttherefere cappanertsthat the rpedved

means for POV g & Uedh OLre Ui myEki\E on BN £ T £ 6 ﬁsfo@iéiﬁ%:éﬁéhﬂéﬁehn
packagi ng opergglons. R . UVVARY ZHE'INVENTICN-
It is an obj ec@BMAGR BFERRFH LR 2 FrkFe oFOF 23R 1R PADKRIINT: he

abovenent i oned opérattiicimé ages of the prior art. According to one
FoPned mul tipl e ply. cushi Dhote B TRIEFF P Rl Sty Shvsnlipho B 00 ng
or the like, cEneviden@napparatesutosofabricditingtcpsbiphedsdunnage
unt extur ed 20 ndBPL R rréft indL £19P4 | PI1ESVOE CCORELHELEE JEbV a3 feed
whiéL avoids the heretofore necessary step of
transporting and storing the bulky embossed material
prior to use.

Another object of this invention is to

1§ provide an apparatus for embossing web materials
without the application of heat or pressure.

A further object of the present invention is
to provide an apparatus for providing the cushioned web
material in discrete segments having a desired length.

20 A still further object of this invention is
to provide an'apparatus for providing cushioned dunnage
material to a site for use in packaging operations.

Yet another object of this invention is to
provide a compact dunnage dispensing apparatus which

25 wmay be conveniently used at a packaging site.

Another object of this invention is to
provide an apparatus which uses identical rolls to
emboss a raised pattern on the web material, thus

. ninimizing the expense associated with the rolls.

30 Still another cobject of this invention is to
provide a new apparatus for transporting and storing
web material on rolls.

A further object of this invention is to
provide an apparatus for precisely severing the web

35 material into discrete segments having desired lengths,

l Another object of this invention is to
provide a dunnage fabricating and dispensing apparatus




§nultfple plies of untextured web material from-the—eentinuous—seurce al ong
>a single predeternm ned path of travel through:sajd ruqation device; a pair

of driven interdigitised: texturing rolls downstr 'E ﬁﬁE@iﬁW‘dﬁeans,
' h of
§ _ ng plies

one said texturing roll disposed on each side;of I

travel for enbossing a raised pattern on the overl

of web material and for advancing the web=gmterial along said path of

travel; a plurality of separating rollers downstreamfrom sai.d texturing

rolls for sepapei¢hgishkesscekpengivextaregepthan @Fh@ELKRAWEri al and

directing each'gL%iigs di vergent paths of travel; driven conbining rolls
%ePa

downst r eam of <&F rating rollers for reconplyl the separated plies
of textured web material into 0§€¥¥§$¥d9?c%ﬁgafﬁ?%€*£$§Iationship, sai d
conbi ning rolls being posithi asedradnbet wathethds pzedepkt Anventdeml of
each separated ply of enbossed mater| jyd L ’ s, over
sai d separaﬁiﬁgh?E?IéPgbﬁﬁaeFoggiﬁg%%éng?%F%gggL ?g ﬁggégiﬁgﬁgﬂéﬁﬁffereht
fromthe | engt haghibbed patkthef embaddmentst hdlpsEratpdcberedmeddt &henher eby
when the plies are_reconbi.ge a gdo not
SrSyigeamb el bagaraEe3sCE R ERALINGCATR RIS

directly overli 1T are of f, , creatlng vai d areas bet ween
the adj acent pl segmentsoed dodnedi puAtipyecpiN SHERLIREBIMeh materia

it ext ur ed web BET ouEg) e Ry eat ot T b
transportingoanuob@éﬂiﬁQPPngﬁQEtnﬁFggggla% 18/ b bubdedsddriy "0
horizontal cantilevered support arm for receiving a
hollow core around which continuous untextured web
material is rolled and a driven rugation device with

feed rollers for directing multiple plies of the

15 untextured web material from the cart and directing the .
plies in overlying, contacting relationship along a
single path of travel. The separate cart and the
rugation device may be removably interconnected so that
the untextured web material supplied to the feed

20 rollers is laterally aligned with the feed rollers.
Driven interdigitized texturing rolls located
downstream of the feed rollers emboss a raised pattern
on the web material, which passes through the nip of
the rolls.' A plurality of separating rollers

25 downstrean from the texturing rolls separate the
overlying textured plies'of web material and direct
each ply in divergent paths of travel. Driven
combining rolls recombine the plies of textured web
material such that the embossed areas of each ply do

30 not directly overlie each other but are offset,
creating void areas between the adjacent plies. 2a
driven cutter downstream of the combining rolls severs
the recombined offset embossed plies into discrete
segments. 1In one aspect of this invention, the cutter

35 may.have a driven rotating disc blade with a peripheral

edge which moves transverse to the longitudinal length

©f the plies to cut the plies. ILast, driven exit |




rolled énto a hollow core, said cart having at |east MmSheaaﬂﬂsBk@mﬁlﬁféd

support arm extendi ng in.a‘substantially horizontal of

receiving a hollow core; said feed neans conprises a lgmﬂeed
rollers for collecting the nultiple plies of gntexture from
the roll on said nobile supply cart and for dPrecting the col l ected web
material in overlying, contacting 0 0, I

predet er mi ned pat F%?le¥?a98?v?xr g‘é{é gé%ga difgg‘le%giaga? Iruu?;:glltel on
devi ce further conpugseioa devieca. cutter Iocated downstream of said

conmbining rollers for preciselpshyRd =3 DPIDN OF RSE mﬁm‘m ned of f set
enbossed plies into discrete segnents, .sald _cutter havin atln%ﬁé%'sc
di

bl ade with a peri pheral edgeoﬁh95h09396§str$ﬁ§FBF§§ 289y QVP

l'ength of . the ﬂ' 'fﬁveﬁeﬂoﬁf hum By hppakleﬁtsﬁ-am enavahtaﬂlwe cut
segnents of cushi oped we L,d_ru

Vi
are provided for |ﬂ?§?€63ﬁé8plﬁ§ ggﬁdlnyﬁﬁiépﬁn 89|§8k§ %ﬁ%ﬁgﬁfﬁh
supply cart such td@stht thephicesmpinyingx drawdngsh 1nawhncar supplled by

Collora, 0 Sad Teed Ol Chiapy &%%R?p#‘a%%%ﬁ "SR R BB

obj ects, features malilagupplagearsi ande 3 SRPATASR Wulglatlééna AGR TG ithe
det ai | ed descrge“aecei:ds%e' R{eR! ithe Watentdlean in conj unctlon with the

mobi 16 o1 | supply cart and FICORE 2 &% ay BEPORALIS, RECTIAnEY Virs dAkTe
with the inventionalong linkgR~2 3f ?i@xﬁ@elmhlchsaaumrta:fabesawnaken
along line 2-2 of Eeg%ures W@'%ge rugation device and the web material
passing along the path of travel in the rugat;on
18 device; ]

FIGURE 3 is an enlarged partial elevation
view taken in the direction of the axis of the
texturing rolls illustrating the nip of the texturing
rolls and the web material passing through the nip;

20 FIGURE 4 is a partial rear.elevation view
taken along line 4~4 of Figure 3;

FIGURE 5 is an enlarged, partial sectional
view taken along line 5-5 of Figure 3 illustrating the
intermeshing teeth of the texturing rolls and the web

25 material being embossed thereby;

FIGURE 6 is a perspective view of the
overlying, embossed plies of web material after they
have passed through the nip of the texturing rolls;

FIGURE 7 is a partial section view taken

30 along line 7-7 of Figure 6;

FIGURE 8 is a partial section view of the
embossed web material and the void areas formed between
the plies after they have been separated, routed in
divergent paths and recombined;

35 FIGURE 9 is an elevation view of a rotary
disk cutter made in accordance with the present
invention;
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ilkustrates the features of the rugation device apd the web materi al

.. passing along the path :of travel in the rugati'on gRyjcgidiasBeen Replaedyure 3 is
an enlarged partial gelevation view taken in the di _ mﬁﬂ”’HMaM s of
‘the texturing rolls’illustrating the nip of the te ; 1} nd the web
mat eri al passing through the nip; ~Bprgure 4 is a partial Trear
el evation view taken along line 4-4 of Figure 3; - ., )
5 Figure 5 is an cPIGURRALO phsta parbialinsecrionabkeke%rbign ine

and the veb i YRGH 18y Bond AE I8 BISERINS e s e
perspective view of the 5%€$3§i%b,lﬁnﬁo§§%ﬁgﬁPi%%er ﬁgﬁgnﬁngFa?lngfter
they have passedeinrogiabigiigengp of the texturing rolls; Figure 7 is

aPartial Fetion viow ofeHRELRA0te 8 abRtARR TIE EaRepnatonm el 10
fornmed betweern2+k2 ppfcBigrerSthey have been separated, routed in

~ divergent paths and recgglhRfdis is a EbSti8n9vidwataRbAvalbag Yiew of a
rotary disk cutter; :

13-13 of Figure 9; '
FICURE 14 is a side elevation view of a
10 mobile roll supply cart made in accordance with the
present invention and a pallet carrying rolls of web
material;

FIGURE 15 is a partially sectional front
elevation view taken along line 15-15 of Figure 14 and

15 which illustrates the arm adjustment linkage in an
extended position:

FIGURE 16 is another view of the supply cart
shown in Figure 15 which illustrates the arm adjustment
linkage in a linear position:

20 ' FIGURE 17 is a section view taken along line
17-17 of Figure 14; and |

FIGURE 18 is a section view taken along line

18-18 of Figure 14.
DESCRIPTION OF TEE PREFERRED EMBODIMENTS

25 'Referring now more specifically to the
drawings, Figure 1 shows a perspective view of a
preferred embodiment of the apparatus indicated
generally at 10. The apparatus 10 includes a separate
rugation device 11 and a mobile roll supply cart 12.

30 As shown in Figure 1, the supply cart 12 supports one
or more rolls R of unembossed web material such as
paper or the like in close proximity to the rugation
device 11. The untextured web material is unwound from
the rolls R is and supplied to the rugation device 11

35 for fabrication into a joined multiple ply cushioned
web material D for use as dunnage in packaging or the
like. 1In a preferred embodiment, the web material may
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Flgure 10 is a partlally sectional elevation V|emq5§§§9”§$g&gkhhggilo 10 of

‘_Flgure 9; Figure 11 'is a section view taken Wl of

! Fi-gure 9; ) Figure 12 is a section view tak‘en wlln E 2 of

" Figure 9; Figure 13 is a section viewd. _aken 3 of

i Figure 9; Figure 14 is a side eIevatlon V|em10f a nobile roII supply
cart and a pall C I b r t+o B ginerlkd el la

! partially sect|§%§ Q?ngﬁﬁ e%a??%ﬁigggw ?gkgnthgﬁgorlne 15- T?v Fi gure
14 and which il|Bstrates the arm adjustnent |inkage in an extended

_position; . Figure 16 irheaepelativiecyortichs spthe cagatdundlewice

Figure 15 which | ustrat e dji.u K ) &.ld

posi ti on’ L b FRRenkic AL EIB TR 3N AR 13 iRt ea

" Figure 14; an8 by a Frgmeclss | §naas@§ﬁféwr@ﬂeﬁmpgﬁéﬁl%ton§hq fame 184 of
Figure 14. . extends upwaz@hylkeNsQppbrie Wmimmsa.ng

et ehect ?VE"WV?E#OS%?’M SpebatdvsoqompRenis ff S R iohdeiee
generally at 10. 11TheThap[fmamaJ$41®aiynelhs@eana=wdpaleamdajgm$Q)ril-i'demlCe 11
and a mobi1e 1ol i nayanickd” 3 Th d\%ﬁgg‘irseﬂacﬂdhééwaﬁé’ft 12
osse

Supports one Oor nore ro rial such as &gel’ or

| the li ke in &PosEONEEXilS P‘Qﬂiﬁ? ﬂlﬁ‘é’ h?g&'ﬁm&’fed’e\ﬂ‘)cgaﬂ‘ afgess t

operative elements of the rugation device 1l1.

. As shown schematically in Figure 2, the web
material W enters the rear portion of the rugation
device 11 and moves through the rugation device 11 in a

15 predetermined path of travel. A drive means 17 is

" mounted on the frame 14 within the housing 13 to

provide motive power to the operative components of the
rugation device 11. In a preferred embodiment, the ~
drive means 17 is an electric motor which is connected

20 to the operative components by a belt drive system 18.

A plurality of feed rollers 20 are provided

within the housing 13 above the frame 14. The multiple
plies of untextured web material W which pass between
the feed rollers 20 are supplied from a continuous

25 source, namely, the rolls R on the cart 12. The feed
rollers 20 may be driven by the drive means 17 via a
drive belt or the like. The feed rollers 20 direct the
multiple plies in overlying, contacting relationship
along a single predetermined path of travel through the

30 rugation device 11. As shown in Figure 2, an ancillary
guide such as a plate 21 or the like may extend from
the housing 13 to assist in orienting the web material
w.

A pair of interdigitized texturing rolls 22

35 are located downstream of the feed rollers 20 on the
frame 14 of the rugation device 11. The texturing
:olls 22 are driven by the drive means 17 to further

sk TOTAL PQGE_. 48 ok



B “untextured web material is unwound fron1ﬁhe rolTs Ris and supplled to
~“the rugation device 11 for fabrication into'a T}@Sﬁ@e@ﬂ@#e&d@pﬁcsﬁ’ y

cushi oned web material D for use as dunnage un p like. In a
preferred enmbodi ment, the web material may Iﬂ !lmmwﬂ
*-7- be supplied as nultlple plies-wound onto.a

The operative portions of the rugation device 11 are retai ned wthin a
“housing 13 -which is supported by a frame~Bf In a preferred enbodi nent, the

frame 14 exte t f the.houysing 13 and the
o;eratlve éon%%%e 0£L¥h§%P8§§¥% age§|52°§§nkﬁ?h ﬁg?%ﬁgﬁﬁg'also

i-ncl ude a w detlbooeghsther rigatiencdevigei ity. ongéhefhthsi rextriry udes an
upper cover 15r&$1£hzﬁaisb31§§39%§daBBanEﬂeaﬁﬁgﬁs EOtE@%éﬂj tﬂq

- el.enents of the rugation d own sche
"Figure 2, the Y@ Raterial W:cwhersasnhtheeathpsy tiea;ﬁua-nnmmugaa dtns deV| ce

Lravel mﬁnmmbeahw‘mh' eﬁedg‘“e*lt?ag%pieﬁbe%’%ﬁ%ﬁ? ho 13
to provide not Qév £BethgggpéF VFV@YEgﬁEoﬁénF§éoPthé 1s®yati on device

11. In a prefproweﬂde&bwdtn’eat hahfievtieple28eqhich/nhy be @lsed "L noOt Or

Aplurarity of Fehatfsh) Ep8 5e8. piesrIIE RCthEe  kh8, FRomsdon de W ERove i he
frame 14. Thetdnandpte panvsldy advencer tHevwwbbnmateriel\\Withrouwstss

bet ween th@fegﬁbrgﬁégfiogodgggcguggl|ed froma continuous source, nanely,

the rolis R on the cart ) feed
Tne texturxng rolls 22 are posztioned Closely

adjacent each other to form a nip at their closest
point of contact. As explained hereinbelow, and as
shogn in Figures 3 through 5, the texturing rolls 22

15 have a plurality of discontinucus teeth 24 projecting
from their surfaces such that when the overlying,
contacting plies of web material ¥ move through the nip
between the rolls 22, a raised pattern is embossed on
the web material %,

20 A plurality of separating rollers 25 are
located within the housing 13 downstream from the
texturing rolls 22. The separating rollers 25 are
spaced apart from each other slightly so as separate
the individual plies P!, P?? and P'?' of the wedb

25 material W and to individually direct each ply P in a
divergent path of travel. The separating rollers 25
may be pivotally mounted from the frame 14 by arms or
the like, which may be spring lcoaded so as to maintain
tension in the separated plies P and to take up any

30 slack that may appear in the plies P. In a preferred
embodiment, therc are three separating rollers 25. It
is to be understood that the number of plies P may vary
and that the number of separating rollers 25 may also
vary so that there is one roller 2§ for each Ply B.

35 _ A pair of driven combining rolls 26 are
rotatably mounted on the frame 14 downstream of the
separating rollers 25. The coxbining rolls 26




joll"ers 20 may be driven by the drive means 17 via a drive Belt or the
like. The feed rollers 20 direct the rrultl ﬂh@S }@sBeemReplebd

“cont'acting relationship-al ong a single p»r ed of travel t hr ough
the rugation device 11. As shown in Flguve gui de such as a
|st in orienting

Rl ate 21 or the like my extend fromthe housmg
the web material W A pair of interdi gltlzed texturl ng rolls 22 -
are | ocated downstreamof the feed rollers-88 on the frane 14 of the
rugati on device 11. The texturing rolls 22 are driven by the drive neans
17 to further recombine the separated plies P of &nmbesbedogeh he web

mat'eri al Wal on t By g i One of
the texturing rgﬁttlé%é%%i s o?‘ﬁ4 ),?Ex%’,t %eéﬁﬁ%&% tir)é%/gfi/&ﬁ&?%é

material W whet8&s qon@zdtim zt@aatsjraﬁgnmalw ﬂ%l‘tﬁ%rhiée'éh%e‘i\%wﬁ the
path of travel . mBags @7 Vi tHe dFive bt tiae bel th#fid WheeBt £ 48 and are

al so” provi deg W th a har(§1 eel %E%S}n ed to |ntroduc he vveb
mat eri al t 02 FE PRFFHY (P‘%/% |SPERATIRG ¥

mat eri al Wt hr otgh atil@e mgﬁnuallie\amﬂding the web mattediad Lﬁ'ﬂﬂrbﬁbhs 22
are positioned %%SM ?;efy:ﬁ:a gr#])t her to forma nip at their cl osest
poi nt of contact &t bel ow, and as shown in Figures 3
through 5, the texturi ng Thiel scab irehrey a:qills A6 thavd alisuxfa¢auous teeth
24 projecting f gy gﬁﬁ.%s "Sﬁg}f %r rgfm2 cting
plies of we nater} VVane ou n|p betd% t rd% gggéeraised
pattern is Rbo??é&e&\%%%t Bligs P. 1In a preferzedty of
separati ng rol | embodinm@rt, the combining rolls 26 have a plurality of

thin bands around their periphery which have a
relatively larger diameter than the remaining portions
of the combining roll 26. Thus, the combining rolls 26

15 contact each other along the bands, thus joining the
Plies P along those bands, but otherwise avoiding
damage to the embossed patternlon the plies P.

The combining rolls 26 are positiocned such

that each of the divergent paths of travel of the

. 20 separated plies P!, P'! and P**: from the texturing
rolls 22, over the separating rollers 25 and to the
combining rolls 26 has a length different from the
length of the path of travel of the ply P adjacent
thereto. Thus, when the separated plies P are

25 recombined by the combining rollers 26, the embossed
areas on each ply P do not directly overly each other
but are offset. Thus, void areas are created between
the adjacent plies P, thereby forming a multiple ply
cushioned web material, or dunnage D, as shown in

30 Figure 8.

Referring again to Figure 2, severing means

30 is located downstream from the combining rolls 26.
The severing means 20 may ba actuated by an operator or
by automatic means to cut the cushioned web material D

35 at desired points. ZLast, driven exit rollers 31

' further convey the material D from the rugation device




“Tocated within the housing 13.downstream from the texturing rolls 22. The
separating-rollers 25 are spaced apart fransmﬁhm@Bhﬁmmﬂhkghtly S0 as

‘separate the individual plies PP, P' and -material Wand to
i ndividual ly direct each.ply P in a divergef vel . The
separating rollers 25 may be pivotally noun rame 14 by arns -or

‘the like, which may be spring | oaded so as to nalntaln tension in the
- separated plies P and to take .up.any slagh that -may appear in the plies P.
In a preferred enbodi ment, there are three separatlng rollers 25. It is to

be understood ghat db?%s'iltmiﬂe Pinlished matRridl b A d lfds{#gg nunber of
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side to side, as shown in the cross section of Figure
S.
It is preferred that the adjacent teeth 24 on
1§ roll 22 are laterally gseparated by bottom lands of
between about 0.06 and 0.l11 inches wide and that the
teeth 24 are circumferentially separated by bottom
lands between about 0.08 and 0.13 inches wide. 1In one
. embodiment, the teeth 24 are separated laterally by
20 Dbottom lands about 0.0804 inch wide and are
circumferentially separated by bottom lands about
0.1099 inch wide. 2Alsc, it is preferred that the top
land on each tooth 24 ba between about 0.04 and 0.07
inches wide in the circumferential direction of the
25 roll 22. In a particularly preferred embodiment, the
top land on each tooth 24 is about 0.0586 inch in the
circumferential direction of the roll 22.
In the preferred embodiments, the sides of
each tooth 24 are inclined slightly so that each tooth
30 24 has a truncated pyramidal shape. The side of each
tooth 24 which is parallel to the axis of the roll 22
may be inclined at an angle of between about 55° and
70° relative to the side of an adjacent tooth 24, and
preferably, at about 63°. The lateral sides of the
35 teeth 24 may be inclined at an angle of between about
45°* and 65° relative to the lateral side of each '
adjacent tooth 24, and preferably, at about S5°.
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to each other. _
The spacing between the texturing rolls 22 is
also adjustable so that the rugation device 11 may be
15 used to emboss a variety of web materials W varying in
thickness or number of plies. One or more of the:
texturing rells 22 -may be supported by bearings mounted
on slidable supports, so that the spacing between the
rolls 22 may be automatically adjusted by spring
20 pressure or the like. Alternatively, manual means may
be used to adjust the nip ef the rolls 22.- In one
preferred embodiment in which the rolls 22 are used to
enmboss three plies of web material W, the space between
the adjacent lands of the opnosed rolls 22 is about
25 0.012 inch.
' It is to be understood that the foregoing
dimensions and parameters of the rolls 22 and teeth 24
may be varied to accommodate variations in the
thickness of the material to be embossed, the number of
30 plies to be embossed, the type of pattern sought teo be
' embossed or other readily apparent factors associated
with operation of the rugation device 11. The rugation
device 11 may also include control means by which an
operator may manually.actuate the.-.drive means 17 and
35 the severing means 30 so that the embossed web material
may be cut into discrete segments having desired
lengths. In a preferred:embodiment; the control means
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. be released. This interiupts the power flow to the
drive means 17, thereby halting the advance of the web
material W through the rugation device 11. When the
15 advance of the material W through the device 11 has
stcﬁped, the severing means 30 is actuated to cut the
cushioned web material D into a discrete segment having
the length desired by the operator. After cutting, the
driven exit rollers 31 may also further convey the
20 remaining portions of the cut segment of material D
away from the rugation device 11.
In an alternative embediment, automatic means
‘may be used to actuate the drive means to advance and
emboss the web material intermittently and to actuate
25 the severing means 30 to cut the material into discrete
segments having a preset length. For example, a
predetermined length may be input into an electronic
means which automatically measures the length of
material D being emitted from the exit rollers 31 so
30 that the severing means 39 may cut the material at an
" appropriate point. In this embodiment, the automatic
means may be actuated by the foot switch 32.
The embossed web material W produced by the
texturing rolls 22 is illustrated in Figures € and 7.
35 The arrow in Figure 6 corresponds to the direction of
: travel of the web material W through the texturing
rolls 22. Elevated portions 33 result from the
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further illustrates the positioning of the elevated and

A5 depressed portions 33 and 34 relative to the uncmbossed
strips 35. '

After the plies P of the wedb material W are
separated, routed across the separating rollers 25 and
collected by the combining rollers 26, the resultant

20 cushioned dunnage material D is formed. A cross
section view of this finished material is shown in
Figure 8. As shown therein, the plies P!, P'! and Ppu¢
do not overlie each other exactly as they had before
being separated, as was shown in Figure 7. Instead,

25 the elevated portions 33 and depréssed portions 34 are
shifted and abut against each other or the unembossed
strips 35. The arrow in Pigure 8 shows the orientation
of the finished embossed material D relative to the
path of travel through the rugation device 11, simjlar

30 to the arrow in Figure 6. As can be readily seen, the
resultant cushioned multiple ply material D has
significantly greater bulk than the unembossed web
material W or the embossed material W had prior to
separation, staggering and recembining, as shown in

35 Figure 7.

In an alternative embodiment, the rugation
device 11 may also include means for folding over the



_;;12-’ may be an electrical foot switch 32 which is connected to the
el ectrical power source of the electrical nmotor drive neans 17 and the
severing nmeans 30. -+~ Wien a segnent of dunnqg@smmEB&hRchgd

~desired, an operator may depress the foot switch 32, zing the
drive neans 17. This advances the web materi al Wthrﬂ HLm EHn
device, causi.ng the-finished material D to be ejecte roIIers

31 at t'he front :of the rugation device 11.-34en the operator deternines
that a sufficient anount of material D has been produced, the foot switch
32 may be rel caRRbossed Pl\iesrapaﬁtenetpey&eha?eopassedhthﬂough thans 17,
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Figure 6 corresﬁ&iﬂhtzﬁqumreﬂrsmifimnemttmabetzal fhE patkagingi al W
through the texiygtised About %00 BRY2d S0 OkhiLESpSR dggyl t from the
1s B ' To begin use of the rugation device 11, an
operator manually feeds multiple plies of unembossed
web material W from the rolls R into the feed rolls 20
and manually advances the web material W through the
nip of the texturing rolls 22 by turning the hand wheel
20 23. The operator then continues to advance the web
material W through the device 11 by continued turning
of the hand wheel 23. The individual plies P of the
web material W are then manually separated and are
individually routed over each separating roller 25.
25 Plies P are then routed through the combining rolls 26
and the operator advances the plies P through the rolls
26 by turning the hand wheel 27. Continued turning of
the hand wheels 23 and 27 advances the web material
through the severing means 30 and the exit rollers 31
30 and out of the rugation device 1i. The feed rollers 20
.and exit rollers 31 may also be connected to the hand
wheels 23 and 27 to aid in advancing the web material W
through the rugation device 11.
_ ' In a preferred embodiment, a safaty switch is
35 :provided so that thé drive means 17 of the rugation
device 11 will not function if thelcover 16 is not in
place. Thus, when the cover 16 is replaced the web
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portions 34 are shi ft&!"&mﬂ alhernatdives enhedinantsr the tratargbbsked

strips 35. 18hecattey ii11kstated S dilies’d YHrHhigt) 13 :ﬂi he sdgshed
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7. mbediment e iSRPROoMay e a thabley#A2 ohich is '
15 provided beneath the path of travel of the cushioned
web material D in the rugation device 11 between the
exit rollers 31 and the combining rolls 26. A track 43
is positioned substantially parallel to the table 42
and is separated from the table 42 by a space
20 sufficient to permit passagé of the cushioned web
material D between the table 42 and the track 43. The
' track 43 is aligned generally transverse to the
direction of travel of the material D through the
rugation device 11. A slot 44 may be formed in the
25 table 42 parallel and in close proximity with the track
43.

As illustrated in Figures 9 through 13, a

carriage 50 is suspended on the track 43. The carriage
50 is mounted on the track 42 so as to permit easy

30 translational movement of the carriage 50 along the
track 43. Thus, the carriage 50 may move from side to
side of the path of travel. The carriage 50 has a
drive means mounted thereon. In a preferred
embodiment, the drive means is a reversible electric

35 motor Si. The carriage 50 also carries a track
engagenent means driven by the electric motor 51 for
propelling the carriage 5¢ alony the track 43 in '
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connected to thgjBRN44, Alternatively, other means may be provided
for receiving a portion of the blade 55. The rotating

15 disk blade 55 is driven by the drive means such as the
electric motor 51 located on the carriage 59.

Also in the preferred embodiment, a belt 60
transmits power from the electric motor 81 to the track
engagement wheel 82 and the rotary disk blade 55 via

20 pulleys 61, 62 and 63 which are respectively ccnnected
to those components. Tension in the belt 60 may beé
maintained by an idler 64.

In a preferred embodiment, the carriage 50
may operate in a reversible fashion on the track 43.

25 This may be accomplished by use of a reversible motor
51 or other drive means so that the track engagement.
wheel 52 will urge the carriags 50 along the track 43
in either ditection.

The electric motor 51 or other drive means

30 may be actuated to urgz the carriage 50 in a first
direction from a first end of the track 43 to a second
end therecf. As the carriage 50 moves along the track
43, the blade 55 likewise rotates to cut the wedb
material W as it passes across the wedb material. WwWhen

35 the carriage 50 has traversed the width of the web
material, the electric motor 51 is stopped and the
carriage 50 comes to rest. Also, the rotary blade 55
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parallel and |n.% ie (O *g1£y4grth the track 43. As illustrated

in Figures 9 t 1t e © _
'In a preferred embodiment, the blade 55 has a

serrated edge 56, as best shown in Figure 9. A reqular

15 circular edge may alsoc be used. The blade 55 may
‘rotate at a speed of between about 2,000 and 6,000 rpm
for cutting, and in a preferred embodiment, the blade
55 rotates at about 4,000 rpm. The rotation speed of
‘the blade 55 may vary over a wide range depending on

20 the type and thickness cf material to be cut, the
sharpness and shaps ef the edge 5§56 of the blade 55 or
the like.

AS may be readily seen, the rotary disc
cutter is not limited to severing embossed web material
25 D but may alsc be used for precisely severing
continuous sheet material of many kinds, such as paper,
plastic sheeting or the like.
One preferred embodiment of the mobile roll
supply cart 12 is shown in Figures 1 and 14 through 18.
30 As shown in Figures 1 and 14, the cart may receive,
transport and store & cantinuous sheet material such as
paper, plastic or thes like that iz wound as a roll R on
a hollow core.’
The cart 12 includes & bottom frame 70 from
35 which a plurality of wheels 71 and 99 are mounted so
that the cart 12 may be easily moved by an coperator
from one location to another on a floor ¥. The wheels
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" 43. dﬁ%ﬂtn%3e$néJmEY|Blfat bbeaﬂh¢¢$§n7iotet9néd& sk

bl ade 55 whi chms eafaawemohpeé pheachipeseish, The blade S5 is
'suspended fromthe carrl portion of the_blade 55 extends

suc
through the materi al fﬁesﬁPEBEtSBY£%§ 15 s BXERRER (UPKHREAL K T3PB: One
Al ternativel y, endacof msfmeb'eopr oYndadpteferradi nbodiment!i e¢heof -t he

Che. ol octric mipyoh P Expends Ehvdraly PEbi°Endend ot tE FERUR 980 °°

preferred dfbohish is nearest therpivetablecwheebs ?heaedehand&errﬂtlor 51
o the track enpqaii WioPlaBRedty ba 9 ¥ndl Sk10hase BByvha Pul | eys

61, 62 and 63 which are respectlvely connect éd 0se conpo ents Tensi on
in the belt 60 %RENR 68 F¥a; Fﬁﬂtwﬁa?-'dl’@$t€473 vhich are| goangeged red

enbodi ment, theatcafiéfgctdP ends by a plate 77.
At least one substantially horizontal

15 cantilevered arm 76 extends laterally from the pylon 75
for receiving the hollow core of a roll R of sheet
material. In the preferred embodiments, a plurality of
arms 76 extend from the pylon 75, and in one preferred
embodiment, two arms 76 extend from the pylon 75 such

20 that one arm 76 is positioned directly above the lower
arm 76. Also in this embodiment, the upper arm 76 is
slightly longer than the lower arm 76, for reasons
which will be explained hereinbelow.

Means are provided in the pylon 75 for

25 adjusting the height of the cantilevered core receiving
axrms 76. Each arm 76 is slidably connected to the
pylon 75 by cars 80 which may slide up and down the
length of the pylon 75. The cars 80 include locking
means 87 which is manually operated by moving the

30 handle 88. When it is desired to lock the cars 80
along the length of the pylon 75, movement of handle 82
compresses the opposing plates 89 located on each side
of the pylon 75 so that they frictionally engage the
sides of the pylon 75.

3s Each core receiving arm is sufficiently long
~to retain at least one roll R thereon. After a roll R
has been placed on the arm 76, a retainer 69 may be-



. may operate in a reversiple fashion on the tracwm4$mmNMm$mmE&
“acconpl i shed by use of.a:reversible notor 51 or of ns so t hat
t he track. engagenent wheel 52 will urge the carri & &EHI he track 43
in either direction. "~ The electric notor r|ve means

may be actuated to urge the carriage 50 imgefirst direction froma first
end of the track 43 to a second end thereof. As the carriage 50 noves

al’ on? the traclpxﬁbedhenbtndb ee’ta'dsloi!ebhe%t?sa‘veStbOSwﬁrbh v.»%ltat R eri gl W
as i asses a n_the carr s traverse

t he. m&gth of tﬁgggéﬁéﬂgfmg ﬁa $%39%?5V%$?E ﬁﬁ?ﬂrlgigggrgﬁﬂ &d and. t he
carriage.50 corskippingsoff theoarmse?6ot afebraliks5R are also

17~ S1ODS U Uil g2 140812 2 2EEERCE thuby FfoRotfiR‘BpaReRiGe e © ectric

notor 51 is actu In the reverse dir y propelling the
carriage 50 9 n QPRROREAES (PEcbhe RYlen 75 hetheceauseAl and: kbetrack 43 back

to the first erwssJafa'Qé&eﬁéinanQﬁté%?ttﬁﬁe?%??‘ﬂﬁ%;EEGE. n@ks?oﬁﬁ"ei% 55 i's

| i kewi se reversed. Thus ortl ge o bl’ade 55

which faces in the directTBf 95ﬁ5898n°§ftbﬁe1€HFF|§§€ 80 anda¥der ot at es
toward the tablaeseﬂé’cﬂstébeaﬁrvsaaSYSBenaajeﬁsﬁeaaﬁelatseéetot g®&eCuUshi oned

metert ol D,y OBddfe iR #%enh GhESE SREsA"EIGTLEAME P > uBadaT O
serrated edde Ememteésarthoubatﬁnfi adjestran® lipkhage 8Liculsr besge nay
:L3°6b8035ﬁ?n[eiﬂ?ﬂ?'fﬂer§§ufa¥ 1818h8 2%, atﬁéefﬁnﬁéggebfeiﬁciﬁaﬁk g 000
handle link 82 and a connecting link 83. The links 82
and 83 extend longitudinally between pins 84 on the
upper and lowver cars 80. The links 82 and 83 are
15 joined to each other by a pin 85.
The handle link 82 may include an extended
handle 86 which may be grasped by an operator. When
the handle 86 is pulled laterally away from the pylon
75, the ends of the linkagés 82 and 83 which are pinned
20 to the cars 80 are urged together. When the upper car
80 is locked on the pylon 75 by the locking means 87
and when the locking meanz 87 on the lower car 80 is
released, movement of the adjustment linkage 81 urges
the lower car and the associated lower arm 76 upwards,
25 towards the upper arm 76 and car 80.
As shown in Figure 16, release of the handle
86 and the locking means 71 on the lower car permits
the car 80 to slide downward along the pylen 75, thus
straightening the links 82 and 83. Thus, lateral
30 motion of the handle 86 permits adjustment of the lower
arm 76 between an upper position relative to the upper
arm 76, as shown in Figure 15, and a lower position
relative to the upper arm 76, as shown in the Figure
16. .
35 The arms 76 may alsc be moved by automatic
1ifting means 90. Lifting means 90 includes an
electric motor 91 and sprocket 92 mounted atop the
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for "‘cutti ng, and in a preferred enbodi ment, the ﬂlgﬂgetﬁ@gegt@bﬁgedat about

"4, 000 mn[err]. The rotation speed of the bI ade 5£|Hlmlm Hﬁm a wde
the

range dependi ng on the t.ype and thickness of mate
shar pness and shape of the edge 56 of the blade 5

As may be readily seen, the rotary disc cutter is not linted to severing.
enbossed web material D, but may al so be us@®= or preC| sely severing

conti nuous shee er, ds uch _as pa | asti ¢ sheeting or
the |ike. E’ln%"ojf %&)ﬁ&ﬁr@n c‘ﬁﬁ #p“e ?%l#rimiw cart
© 12 is shown in Ehgires3l Mmaﬁrmtenmpm@w am Jppet esodtiod 14,
the cart may re rg S uch
s paper. plast oy ohe ER{REdy UF S Nrlhel V7 ML £ SSlet Nikofref
The cart 12 incPddds £aaehns by Foln Afmhetiveem thaiparallel wheel s 71
and 99 are nﬁunhﬁzﬁ.‘aﬂf@xﬂéﬁiﬁﬁ fpo’laaﬂ; T8 Rer aand 'py:.'Biﬁ/% bYagp@pgr at or

fromone | ocati %& t o anot her. on | oor .The wheel™s

-18- 71 may be 2 SaRPEsartign :}’bl ASure Jénd Fhe ichain 9 aksare
affixed at one passas %ﬂﬂﬁ%d&oﬁﬁ@pﬂ&k@t Ry 23 hde PEd iedigt o the

axle of the piv eels 71 sq.t erator ush ull the

cart 12 and ﬁaygé’?’g’et%‘ \%E’ e§ ﬁqr}?? %@%e[s ﬁ’o cib%g‘?‘?%

di recti on. sliding swaap®a. pylhen !ﬂ‘@h‘n@t(ﬂ.dq)\nﬂ dihe fehadwres end of

the frame 790 pRsked Hetnidith AHP U 74.1° 1hd Shalthy 4 ity Upyar A1 Y
pl Vo e

fromthe end of ;the frane 70 which® s nearest s 71 and

handl e 74. As sHoimeach b Jhids PRAtes) 9% tq mi-"mﬁld@n spagmyfar $HidiRg of t wo
rectangul ar posarothdvindh lckicRNareEmRd 87.

In a preferred embodiment, the drive means
may be an electric motor 91 which is powered by a
15 portable power supply such as a trickle charged battery
100 or the like. In a preferred embodiment, the
battery 100 is located on the frame 70 beside the pylon
75.

As shown in Figure 14, the cart 12 may be
20. used to 1ift multiple rolls R of sheet material from a
stacked position on a pallet A or the like. To lift
the rolls R, an operator pushes the handle 74 to move
the cart 12 toward two rolls R stacked on the pallet A.
In a preferred embodiment, the rolls R are stacked as
25 shown in the right hand portion of Figure 14, with
stacking cushions 8 and banding B maintaining the rolls
R in a stacked peosition. |
- When it is desired to 1lift the rolls R, an
operator pushes the handle 74 to urge the cart 70
30 toward the stacked rolls R. Because the upper arm 76
is longer than the lower arm 76, the lifting means %0
is actuated to position the upper arm 76 at a proper
height so that it may be inserted into the core of the
upper roll R. The operator then pushes the cart 12 to
35 advance the upper arm 76 a few inches into the core.of
. the upper roll R. Next, the handle 86 is used to
adjust the height of the lower arm 76 so that it may be



gat thelr top ends by a plate 77. |'I§§Sf1ecﬂﬁ§B§eWR§ilﬁ:@J|al ly

hori zontal cantilevered garm 76 extends Iaterall n 75- for
receiving the hollow core of a roll R of sheet Iu
enbodi nents, a plurality of arns 76 extend from

he preferred

and in one
preferred enbodlnent two arns 76 extend féﬁn]the pyl-on 75 such t hat one
arm76 is positioned directly above the |0%&Tr arm76. Also in this
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in the pyl on 790nce hdathsarmg ¥hchavegbeens praperiyt allécmedd wee recel Vi ng

arns 76. Each S b (o Chodeho 0
Shieh vay o) de&a&g@oi' ﬁ&hég Hie ea&e E.Q ﬁb thae Bib a S 80 |ncI e

| ocki ng means 65343 FﬁﬁﬁﬁgpytgﬁeFSFﬁﬁ B¥ ﬁh gaFﬁﬁdhi #. Wen
it is desiresl t'mé ogé&tabneravs ﬂayatheg beepbeligibnet bhethy endsS.of

i or the pyi e Ared TRLES RBGUER, BRRORURES B hERERRSRACC OF PR

pyl on 75. teleséaphngoretaenervrngsavﬁ1aadsuhaureéauhyrlang to retain
at | east °“e roll R thereeace%sr afnkOys Ba%sbegﬁeﬂng%gﬁgﬁ Gl M 76,
a retainer g Ffaced on the
ends of the arn% gcked reiiscRy rheabandgeBr 6Pﬂstheaﬁ§a§ké@§nlcuﬁhémfﬁ om

:jnadvertenticv ?élwnﬂeofémbbédafﬂ%m7§he'rbéllg| hSaRdat&eah'%Qlﬁﬁ'lﬁtﬁéaed a
i stance anay 1h9m | Be SRohahCaBO RISy o Oh el BECPHLE, 3y LIS Gl ©°
The position ofsptackeheszcdriﬁésatuethhaansesuathdrebyliﬁ;s&pgbthadjusted
relative 1o thgpper car 80 and straightening the linkage 81 to the
position shown in Figure 16. Once the linkage 81 has
15 been straightened, the lower car 80 is alsc raised by
the lifting means $6. Operation of the motor 91 in a
reverse direction drives the chain 93 in an opposite
direction, thereby lowering the arms 76.
In a preferred embodiment, the cart 12 may be
20 secured by releasable engagement means to the frame 14
of the rugation device 11i. The releasable engagement
means may be a2 plurality of hooks extending from the
rear portion of the base 15 of the rugation device 13.
The hooks fit into a plurality of openings in the frame
25 70 of the cart 12. Wwhen the cart 12 has been moved
into close proximity with the rear of the rugation
device 11, an operator may position the ends of the
hooks through the openings in the frame 70 so as to
engage the cart 12. Cooperation of the hooks and
30 openings therefore ensure that the cart 12 is aligned
with the rugation device 11 so that the plies of web
material W that are supplied to the feed rollers 20
from the rolls R are laterally aligned with the feed
rollers 20.
3s Also in the preferred embodiment, the
electric battery 10¢ is of a rechargeable type. Thus,
when the cart 12 releasibly engages the frame 14, the



p05|t|on to the upper car 80 and arm 76 by a nanually operated articulating
" adj ust nent ] inkage 81. A‘a best shown in Figures MS&hﬁdtPIaE’BeetlIReplichd\kage 81-
includes.a handle Iink 82 and a connecting Iink 8 and 83
extend | ongitudinally between pins 84 on the upper ﬂHms 80. The
links 82 and 83 are joined to each other by,a pin 8 The handle
link 82 may include an extended handl e 86 %hi ch may be grasped by an

Phe ahde of " nSdEeRBP R iy S84  LEfLLRIRIP baBUYa" ERIRRISIRY °) 1%
urged toget her .SoNxee thwe ms efirrgbeagsablbekeantactaclpyl and730By t he
l'ocking means Sphgngy 02 0541 -£8 ?P§E§ﬁ38Z4OQréhéoh &%Eeﬁaicsg I's

rel eased, novenent of the ad ustnent e 81 urges t | ower car and the

associ-at ed Icwwﬁ°¥ﬁﬁﬁ7%:u§%ﬂ?ﬂ§ic§%m898§rt R HpERA iFthG bagtexy 380.
As shown ing-igure 16, remg@séneéntionnagdl eéft d§§Cmeeaoih|aﬂtﬁﬁ§ﬂs 71 on

the lower car perguts 80 to e, down n l.on thus
stralghtenlng{ﬁﬁga ?ﬁeﬁiﬁg:ﬁ B eﬁ%ﬂgg thBF§?3ﬂ5$ ﬁgePgﬁﬁgxﬁgn

permits adj ust rishse QperQMibnmhheaanf76buttﬁbeNSaunéppstOPdsthaﬁn relatlve
to the upper argay tfénéh%dif‘igé.ﬂﬁéﬁsllfan&”éné Eﬁﬁﬁfi’éﬁ%&bhgrﬁfr elative

to the upper arm 7/ as shown 1n & ne 76 may

al so be noved UVﬁ&HY%%%FFCm??F§|ﬁgnnhﬁngf§6°tﬁﬁfViﬁblﬁeﬁﬁg seirdy @fes an
el ectric. nmyger gﬂigwuheéme@gﬁt 92 nounted ato

- 20- pl ate 77 above the pylon 75. The sprocket 92 drives a chain 93

whi ch has one end pinned to an upper portion _of the plates 89 of the upper
car 80. A |l ower sprocket. :




+:94 |s connected by a pin..95 between the paraIIeI upmardly ext endi ng posts

78 of .the pylon 75, as ‘best. shown in cross section itn Figure 18. The chain
'93-al so__passes around the |ower sprocket 94 and has its ends pinned to a -
| ower region of the plates 89 on the w##&f sliding car 80. The unpi nned

si de of: thﬂuscmadtnas%en s@s between the posts 78. The chain 93 may be

j oi ned by t d provi de space-for sliding around the | ocking

nmeans 87. pref d t he dr|ve means --nmy be an.
electric nDt mhlc 'S pom§$é§ Egngggggﬁng§ power  sup such as a -
trickle charged battery 100-or the like. In a preferred ﬁﬂmm,"""mn
battery 100 is located on the frane 70 beside the pylon ,u"
shown i nt i gure 14, the cart 12 may be wused to lift rrultlpJe rbl 1% R of*
sheet MEA®rdgpatsLisasost gatsedcaes.ngl amseae%epabbﬁénesobft Heihkke muia 44 ft

the roll n o tor _pus dle_74 .to he cart 12 toward
two rollé?§Q5§3§dﬁgﬂﬁgﬂnFﬁp |p§%e§;ai f2a dﬁ?é?@ﬁng dERENESS B rol I's
R are stdokesbeasinspavkaginghexzr thet 1hrad pomprmsing F| gure. 14 with
pooi t1 on, ' iieEnflisPa00red GeUIIRTLII08 OF (ieReilad BT ARG,
pushes t¥rrdmdwland4 to urge the cart 70 toward the stacked roIIs R

Because the dippetagf 7@ 18e!| PRLShaiRan the lower arm 76, the lifting
means 90 is actuate eéos?t?%n ?i % er arm76 at a groper hei ght' so

that it may aoé’-“r‘?ﬁ%}:t-gﬂ ? tﬁe?ﬂereb-r‘-%r%f ?:ﬁec‘-"%%‘é? RQ| Fhe myhEipder at or
t hen pugleies hef camtedfuied Revangeeteluppen L8 EnBihaPuksNshesckNkadt he

Rt one. ot TREHE Fndooeb T fspt FeflopehReTar' fn"868-ifung?) 3hend®
-21- ting relationship along a single predetermined path of travel
' through said rugation device;

a pair of driven'intérdigitized texturing rolls'downstream'
of said feed rollers, one said texturing roll disposed on each
side of said single path of travel for embossing a raised pat-~
tern on the overlying, contacting plies of web material and for
advancing the web material .along said path of travel;

a plurality of separating rollers downstream from said tex-
turing rolls for séparating the overlying textured plies of web
material and directing each ply in divergent paths of travel;

driven combining rolls downstream of said sepayating rol-
lers for recombining the separated plies of textured web mate-
Tial into overlying, contacting relationship, said combining
rolls being positiocned such that each said path of travel of
each separated ply of embossed web material from said texturing
rolls, over said separating rollers and to said combining rolls
has a length different from the length of the path of travel of
the ply adjacent thexeto, whereby when the plies are recombined
the embossed areas of each'ply do not dizrectly overlie each
other but are offset, creating void areas between the adjacent
plies to form a multlple ply cushioconed web material:

severing means located downstream of said combining rolls
for precisely and cleanly severing the recombined offset embos-
sed plies into discrete segments; and :

driven exit follers for cbnveying the cut segments of
cushioned web material from said rugation device.



|hserted into the—co‘rmr stacked roll R... Once both arms 76 have

been properly alig m%hgﬁgaﬁamﬂa pushes the cart 12 so that the arns 76
ext end conpletely es of the stacked rolls R The retainer
78 may then be posit] m I;E\l nds 0fg_t the rolls R
bet ween t he telesco ers 79 and 't he retalner
‘Once the arnms 76 have been inserted into the ﬁ"mnm th'e bands B
“and t he tacki ng cushions 8 may be renoved fr "ﬂ”’[j d the rolls
lifted lifting means 90. Turning of the notor ®9ltan procket 92
Cdrives (TRe ARPATSYUS ROAdPRG 4 Glgdend WheReiT 3hes GoRtd DIGUS EREIEeg
L he 1i Pkﬁzﬁ&nﬁitiglbhglﬂlﬁ%l umm:ﬁiwea :awmet&éaloﬁﬁﬂlleﬁs K it Blle ggs
een str ene e laq .car, i.s al so raise e liftin ans
Oper at i o%“%i?hﬁaﬁt PTofS lfvr’é\%r §Ead’lsipé’5ﬁ &F%@st @%‘%l n an
opposi t engtextalonpliledr emrd @awvdalipw (coxe, msaig cart hav:!.ng lat degast erred
embodi Meghe hbEnEAkbrl 2cERL %e gn@fbﬂi’t&%gbl%ﬁ HAAZP R 1ANGRAATY JRARS O
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the frane e rugat | 0 e reI easabl e engagenent neans
may be asE“& ity be &i“pmaﬁetﬁﬁ@%e 15
of the ragatfon ﬂﬁtb&ﬁoﬁhect]ﬂﬁg 'U:I&Dd@vﬁ.b%r%hd)saﬁd @&PIIYS i n

the frang 70 of thec Waen e ca s _been ve o cl ose

proxi mi tYRFTH ?ﬁ’étré 5’?41 (f[eﬁn%?x%fr (én Eg qi?rrlr‘?éy Sup-

posi ti or‘rpl:hﬁehglssaﬁ.dt barﬁncmksa:ﬂ& cegd tded legreniamgs larcextad Iy @l gi®do as
. eng ag&rkeé o ation of the hooks and openings therefore

ensure t at the cart 12 1s aligned with the rugation device 11 so that the

plies of web naterial Wthat are supplied to the feed rollers 20 fromthe
rolls Rg[e | aterally aligned with the feed roIIers 20. Also in

wgeerefr regpgﬂng%d%gggeé% el e tri Clg%é:tngaé |§s of al%echar %eabl e
trol means, preferably a foot switch, by which an cperator may
actuate said drive means and said severing means for intermit-
tently advancing and embossing the web material and severing
the material into' discrete segments having desired lengths.

4.

The apparatus defined in Claim 1 or 2 further comprising auto-
matic means for actuating said drive means and said severing
means for intermittently advancing and embossing the web mate-~
rial and for severing the embossed web material into discrete
segments having preset lengths.

5.

The apparatus defined in Claim 1, 2, 3 or 4 wherein each said
texturing roll has discontinuous projecting teeth which late-~
rally intermesh with said teeth on said opposed texturing zoll,
with both said texturing rolls preferably being identical.

6.

The apparatus defined in Claim 5 wherein said teeth project

about 2,3 mm from said texturing rolls. . _ '\
7.

The apparatus defined in Claim 5 or 6 wherein the space separa-
ting said opposed texturing rolls is adjustable to accommodate %
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__reI easabl e cont'act ce 62p1ac?d1e contacts 102:-on-the frane 14 are
. connected to a: sou al pomer to recharge the battery 100.
The invention has |n det W th particular reference to

preferred enbodi nents and the operatlon hereﬂmmmuu"m erstood that
varlatlgns nodi fi cations, .and the substituti nmeans can be
effecte hj ' tHis in

teclh bR LEvIRY thellllliad MUALEG0acn proseratiy nesma aze (1)
pIy cushPDﬂEddaébmetaumamamdcaﬂig adjudtinggeaid ppekegbegweern lsaid ke,

conpr|5|3ﬂposed téx gu % urce of multiple plies of untextured web
material ,” and - a rugdtion device including drive neans;

feed means for advancing the nmultiple plies of untextured web material from
the- conglnuous source along a single predeterm ned path of travel through

o) 1" B BRRRRYCE, patenad ARty b bEBLbRRE' ' 0V SR il
prising means for manually turning said feed rollers, said tex-
turing rolls and said combining rolls to 1ntroduce 2 first end
of ‘the multiple plies of untextured web. material from the con-
tinuous source into said rugation device and to manually ad-

vance the plies along said.path of travel.

-22"-. battery 96 rmm reI easi bl y engage a recharging source by neans of

\b

9.
The apparatus defined in any one of Claims 1 - 8, wherein said
drive means is an electric motor and wherein a belt and pulley
system transmits rotary motion from said motor to said driven
rolls.

10. _
. The apparatus defined in any one of Claims 1 - 9 wherein said
combining rolls have relatively narrow edge joining band which
prevent crushing of the embossed web material.

il.

The apparatus defined in any one of Claims 1 - 10, wherein said
severing means is a cutter with a driven knife having opposed
blades which converge on the embossed, overlying plies of web
material from opposite sides of said path of travel.

12. .

The apparatus defined in any one of Claims 1 - 11 wherein said
Severing means is a cutter with a driven rotary knife which
traverses the width of the web material.

13. .

The apparatus defined in any one of Claims 1 - 12 or 28 ~ 29
'wherein the rugation device comprises a frame on which the
drive means, the feed rollers, the texturing rolls, the separa-
ting rollers and the cﬁmbining rolls are mounted.

\\



said texturing roll disposed on each side of said single path of travel for.
enbossing a _rai sed patté{n on the overlying, contag¢ting plies of web
mat eri al and for the web material along said path of travel;

a pIurallty ofnﬁgﬁ@r ting rollers downstreamfromsaid texturing rolls for
separ ating the ﬁ  Replabdgr €d pl r3§—gi_\Aeb_aat_er_L_aJ_and, di recting each

ply in di vergen erl “driven conbining rolls downstream

of said separat}’ : reconb|n|ng |es of textured
web material int.o overlying, contacting.rel mﬂ gEiﬂlmHEﬂﬂi onmbining rolls
belng|mxnt|oned such that each said path om separated ply
of enbo§§%%1 teri sai d texturing.rolls, .over said sﬁiaratln
rol.l ers‘an ers e %fﬁﬁﬁ ?ﬂ% PEYFSLNG SR TR FreeF MR EPFD t fiBSRengt h
of the @ lpager, phistictde thy likk abetd discodite sdmmehys)hedmpbe~plies

are recqiby éﬂEd t he enbossed areas of each ply do not directly overlie each
other but are offset, creating void areas between the adjacent plies to”

form a mul t BpISURRAGEE UEIT PRI Skeetmatezial; characterized in that -
said conti n@l&ﬁ#rﬁ@sﬁléﬁédlﬂfsﬁﬂ'@ﬁaﬁy %ﬁiﬁl&fdtd\eéhi@t@ébfé and

web o SRR CEEOR Al tanle oy S spned iRt 1 e e
| east orsageards Iﬁverdubstlpmtérmlnmm rgaid] rack and said table;
blade receiving means in said ,support parallel to said
track and in close proximity thereto;
- a carriage suspended on said track:
drive means on said carriage;

track engagement means driven by said drive means for mo-
ving saild carriage along said track in translational motion;
and

@ rotary disc blade having a peripheral edge, said blade
being suspended froﬁ said carriage and having a portion thereof
extending into said receiving means, said blade being rotated
by said drive means on said carriage in a direction such that a
portion of said peripheral edge of said blade which faces in
the direction of motion of said carriage rotates toward said
support so as to sevexr the sheet material when said carriage is
moved along said track.

is5.
- The cutter defined in Claim 14 wherein said carriage is rever-
sible on said track.

16.
The cutter defined in Claim 15 wherein said drive means on said
.carriage is a reversible electric motor.

17 -

The cutter defined in Claim 14, 15 or 16 further comprising a
belt and pulley system which interconnects said drive means,
said track engagement means and said rotary blade. '



substantlally horlzontal orientation for receiving-g hollow core; .said

d neans Sheat Has I?SPIUR@la fedy of .feed rollers foriicollecting the
mul tiple- plles web nmaterial f d mobil e
supply cart -and the collpgied web material in overlying,
contacting rel ationship along the single pre travel
t hrough said rugation device; - sai d rugatm Mimmn }r conpri ses
a driveng Futter | ocat ed downstream of said I el or precisely"
and clean y severing the reconbi ned of fset enmbossed plies into discrete

segnent sTheaFytien definadhdm Gladm ildg aSsc 16 age 1% sihargier isaiat Hladelge
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exi t rol%egﬁ % §12E*F i.n the cut segnents of cushioned web material™ from
e §ﬁﬁ

sai d rUQs Means are provided for interconnecting said
rugation device and said nobile supply cart such that the plies of
untext ureg-web material supplied by said cart to said feed rollers are
IateraIIK aligned with said feed rollers. 2. The apparatus defined in
ufFeR rﬂganm3Q§$ﬁ}n9bnﬁﬂ@m5@9§ﬁ§n9pﬁ@ﬁeﬁ&ﬁp}ng qnaﬁ;nymuanstht

Caim1l

whi ch anmeaéﬂhgr steh @vst i adfi ke ot ane aRdeS b5 QLERIdihdTRANSy foOr
|ntern1tte$% é adv n |n enb035|2% the web material and severing t he
mat eri al- ¥t ndPs éﬁﬁ@ht§qmﬁF' g™@ésired lengths. 3. The

appar at us deélﬁrdmeﬂ Claim1 further conprising automatic means for
CEvanti 09 oo GbyE 520D SRR GRRLAGTRRR Laud MERTLLIoTLLY
mat eri al i nt@tdiesssyt onsegubstantialay horizontal cantilevered arm ex-
tending from said pylon, said arm being adapted to receive the
hollow cozre of a roll of sheet material:
means on said pylon for adjusting the height of said canti-
‘levered core receiving arm, whereby said arm may be positioned
at an appropriate height for insertion into a roll core when
the roll is stacked on a support means such as a pallet or the
like, whereby said arm may suppott the roll and restrain the
roll from substantial downward motion when the support means
beneath the roll is removed; and
means for lifting the rolls supported on said zrms.

20.
The cart defined in Claim 19 further comprising

a plurality of wheels extending from said frame for suppor-
ting said cart above a floor or the like for easy rolling move-
ment and handle means extending from said frame whereby an
operator may manuélly move said cart to a desired location.

21.

The cart defined in Claim 19 or 20 further comprising a plura-
lity of said adjustable core receiving arms, preferably two
arms.

22. | .
The cart defined in Claim 21 wherein said arm adjustment means
i1s an articulating linkage which extends between each said core’



‘pﬂesét | engt hs. . sgm BoRXeAls defined in Caiml, 2 or 3 wherein each

said texturing roI . nuous prOJectlng teeth which laterally _
i Rt ermesh with sald E[H£ opposed - texturlng roll, wth both said ..
~texturing rolls pre i dent I: : The apparatus defined in

#daim4 wherein said teet h project abou ml, mmun muﬂt uring rolls.
25 6. The apparatus defined in Cla|n14 or ace separating
said opp yrin date bs of v i ng
oo, obPessdevig Wb Bl i s ARANNG bReBSAITIN e dEhn Blecly M9
adj ust.i ngiBki &%Q&ﬂ&%f&h@erxeﬂ@ﬁm onex edr sngdr @IJ:Imys. 7. The :
apparatus defined-in any one of Claims 1 - 6 further conprising neans for
manual | y éurnlng said feed rollers, said texturing rolls and said conbining
roll's to®3tntroduce a first end of .the nmul tiple plies of untextured web
mat er: al Theooatite dePiriad dus Cldd q.@dl 20Q sa.l & ngatzllz@i-aie:vlst‘aﬁ.darﬁﬁﬁh.n
manual | y,adyan ) 9,32l at trave appayr atus
defi ned |ng}a£%yg%ngeﬁov%a % % qﬁﬁ%relg E2la ?rn%ziﬁ'sg Bprive
el ect ri cPAEPBr whadehwisr mﬁ&@ tbyaﬁdppmtlab}espgwem suprdiyi,t Sndotdrereda i on

from saidaid lifting means is a chain drive in said pylon.

24.
. The ‘caxrt def;ned in Claim 23 wherein said portzble power supply
is 2 rechargeable electric battery and said drive motor is an
% electric motor, and further comprising means for releasably en-
: gaging a souxce of electric current for recharging said bat-
tery.

25. _
The cart defined in Claim 23 or 24 wherein said chain drive ad-
justs said plurality of arms simultanecusly.

28.

The cart defined in any one of Claims 19 - 25 further compri-
sing a retainer at the end of said arm for retaining the roll
on said arm.

27.
The cart defined in any one of Claims 19 - 26 further compri-
sing means for engaging a sheet processing device such that
said cart may supply sheet material from the zroll stored there-
on to the sheet processing device and such that the sheet ma-
terial from the roll on said cart is aligned with a desired

; portion of the processing device.

28.

The apparatus defined in any one of Claims 1 - 10 wherein the
severing means is a cutter according to any one of Claims 14 -
18 with the rotary disc blade moving transverse to the longitu-~
Qinal length of the plies of web material. '



nDtor to sai ddrven—+olls-— 9. _The apparatus defined in any one of C ains
8 mhereln sai d conblnln roll.s have relatively narrom/edge j oi ni ng

band whi ch prev 1m¥ﬁe enbossed web naterial. 10. The
appar at us deflned Clainms 1 _- 9 mmereln Sai d cutter has
opposed bl ades on the emf&s overlying plies of web

material from opp05| te SI des of said path of trﬁ"ﬂﬂ"’lﬂ;’l“u"" parat us
deflned|l§§uw one of Claims 1 - 10 wherein the m conpri ses
a frame on which the drive means, the feed rollers, “$hé t8xt#@ring rolls,
the sepa®he mpraydiois definde LANDPIGSelok! 61aLEs DUt Y. or g wherein

said mobile supply cart is a cart according to any one of
Claims 19 - 26.



