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1 ‘Apparatus for making Corrugated @ garette PackeSpacer The present

I nvention relates to apparatus for nmaking corrugated cigarette pack

spacers. This application-is the parent of our co-pending di vis4 gsf)

pat ent application, No. 9221477. 4. The glains of the latter %%S;f t é;ébl
relatq_to package and nethod features. It is well known in the art of
packagihg one or nore unit articles in an outer receptacle ~such as in the
tobacco arts, tg,Nilligs $BECRAKIREPE
di fferences bet Weeh T RE—rTmer war 0 1

external dimensions of the article or articles to be packaged “attention
being directed to U S. Patent No. 3,489,272 issued to S. Rosen on January

13, 1970, and_t orkkSprietit MiveAt{sR 3atssued téi:ﬁ;rlat@.ﬁg%ﬁnﬂné)@mg
August 14, 1973, both of which disclose cartons of cigarettes in which

panel spacecoﬁfa@etédaquuwcbd& cepreassi e fﬂfl§”§%}b§ic§ﬁ‘i5§ tigs Dene
encl osed within standard-sized cartons. It also is known in the
packagi ng aparéntgeferair ycaspendifgaidivdagiorialo patenedappitaticnie wane
outer receptacle, such as in the cigarette packing machi ne discl osed by the
| ong- expire2214%7.Pat erThéloclaif80,d27thesdattero dpp Pacdtaionorelat@beto 3,
1916, in which a coupon or ticket is assenbled with a plurality of

ci garettes packapaecé&ndamdthodt lfeatoresr.ecent U.S. Patent No. 3,762, 126,

i ssued to WM Court on CQctober 7, 1973, which relates to an article feeder
for a packagi ng Fhchisnevehl wkhewna irathet art | afepackaging apne or more

L

unit articles in an outer receptacle, such as in the tobacco
arts, to utilise spacer members to compensate fqr dimensional
differences between the inner walls of the outer receptacle
and the external dimensions of the article or articles to be
packaged, attention being directed ﬁo U.s. Patent No.
3,489,272 issued to S. Roseh'on January 13, 1970, and to U.S.
Patent No. 3,752,308, issued to C.J. Begemann on Auéust 14,
1973,'both'of which disclose cartons of cigaretﬁes in which
panel spacer membérs are inserted to compensate for smaller
packs to be enclosed within'standard-sized cartons. It also
is well known in the packaging art to generélly assemble at
least two stacked items in the same outer receptacle, such as
in the cigarette packing ﬁachine disclosed by the long-
expired U.S. Patent No..1,260;227,'issued to D. Pantazi on
October 3, 1916,.in which a coﬁpon or ticket is assembled
with a'plurality of'cigarettes in a pack, and to the more
recent U.S. Patent No. 3,762,126, issued to W.M. Court on
October 7, 1973, which feldtes to aﬁ éfticle feeder for a

packaging machine in which a leaflet is inserted into an



2 open-ended carton of articl es before cl osi ng.the carton. PFurther, it is

generally well known to cut and corrugate strips of mat eri.al from
a sheet of paper material, attention being directed to U.S.
Patent No. 4,132,155, issued to A A Hcks .on January 2, . 1979.

Moreover, it is generally well known to utilise rotary knives to cuty s
continuous sheet materials and to utilise rotary wheels to feed r
draw sopknmendedal sartant eof | artimdiesy dBeforeedclosihg ttiee Uddrtdmt ent s
No. 4,073,485 and No. 4,113,243, issued to C.G Gegoire et al on

Febr uar Juxkherg7git ai$ Sgenenddiylxello7Bnownsgert iowd yandn coaugakece
with the gnesent I nvention, . there is provided an efficiently powered and
oper at | ?&T&PFar at & whi MRGeFIRY | i sEFMor. f & ni nFREFY ugatRd ci PARRE e pack
spacers_and transporting the sang for_further assenbly operatiagns.. Various.
ot her aBe¢kRtdGdaus FERTHIRD orPeIRT | AEFeFted ap SrgBuﬁ'diéﬁﬁﬁ§ﬁﬂ'HB?ein '

i1l b I_OU illed,i di h '
et for En N PR, THEBIECent® | ABnti S hRovitihe ABDAREFs 211 or T8 ng.
' 1. . f ' ' |'i abl
ot or | oS SRNEEG, g S AEhE varn Riibi) b MU Fedy idbed 100 ©

SUPPOT t ¢ agﬁt”e@éﬁtiﬂut?ﬂér &t gxt%ht%%l%“oﬁﬁds hest GEiiBLET Al eddy D

corrugations of a preselected brea “theé corrugation means conprisling a
pai r of ynalaeshi Ngee@r I Bgat APgw! Obheh S M¥ & £1d, aSakdyeisR! |BEtngs they

corrugate the sheet material therebetween; cut-off neans nounted ©On the

Support difredfed MeaNStheN two U.S. Patents No. 4,073,485 and No. -
4,113,243, issued to C.G. Gregoire et al on February 14, hd
1973, and September 12, 1978, respectively;

In acCordénce with ﬁhe present invéntion, there. is
provided an efficiently_powered and operative apparatus which
.is utilised for forming corrugated gigarepte paCk spacers and
transporting the same for further assémbly operations.

lVarious other .adVantageous featuréé of the inventive
apparatus disclosed herein will becoﬁe obvious to one skilled
in the art upon reading the disclosure_sgt forth herein.

The preseht invention p:ovides. apéaratus- for forming. ‘Q)
corrugated cigarette pack spacers ffqm a.continuous sheet of
thin, pliable material comprising support frame means,
corrugatibn -means mounted on the sﬁppo#t frame means to
corrugate thé continuous sheet of material with corrugations
of a preselected breadth, the corrﬁgation means comprising a
pair 6f intermeshing corrugating rollers which act as drive
rollers as they cofrugate the shééﬁlﬁaterial therebetween,

cut-off means mounted on the support frame means in



pfesel ect ed, spaded, dommstrean1fef§tion from t he corrugati on neans to
sever the . continuous sheet nmateri al I nto preselectively sized
corrugat ed spacer sheets, take-off means nounted on the support frame
means in preselected, spaced downstreamr@lation fromthe cut-off means to
take qf f. the spacer sheets for further assenbly operations, and power
train feans for the corrugating neans, the cut-off means and the take-off
means oper abpeeteldeted,asgated| tbensteeamaiedhitdlont Feoni bl Worrugation
synchronous operation, said take-off nmeans conprising a rotary wheel having
a flexi bl e omeanspertphersevend atheacedopgtidaomsnbesheeti t imatesrial enghgeo
each corrugated sheet as it is severed by said cut-off neans and to
transport thpreagdectivedyt sdeedscomrugated spagesr. shieeds,crtakdreoff gesamns

i nvention provides structure for storing, guiding and changing the =
direction of "MRBRERENtOMT thRe $HPROY R fxame; BPeanss iy gprepeleated,  shage
outlet ends Qf the novel apparatus. The present invention further provides
apparatus'fo$°wnFBFﬁFngﬁ%Qﬁkﬁﬁe@remg§H9t%P¥ﬁR§ﬁSBQEEFSFQ%E#F%f°ﬂﬁ(#P?s
to be inserted_ into ahsubsta tialb¥ rectan uIaL container.in assenbly with
a wrapped r etPARGHI FPPEERafPOr TUESEL: { BESRAPLE RRSEIEEPRS) | Rt HPOHRE
wi dt h dinenstons e uivalqpt t.Q the internal Iength agg mﬁd%h %inensions 0
sai d contai n&F2ARdM&APEh £ UFh S SHHIRF 1R imedRgacEhesRUEroif  egns and

external brepfLh EfLYGHENd b NRHLENIR! BT SRk OBrdf Pebf” 8V BHeet

contai ner, conmprisSing a s g
material therethrough in synchronous operation, said take-off

~ means comprising a rotary wheel having a flexible outer

periphery and a spaced guide member positibned to engage each

- corrugated sheet as it is severed by said cut-off means.and

- to transport the same for further_ assembly operations.

Moreover, the _present invention provides struCtufe for

storing, ‘guiding and changing the direction of.mOVeﬁent of

the material as'it_passes from the inlet to the outlét ends
of the novel apparatus. |

The present invention further provides apparatus for

v forming cbrrugatéd cigarette pack spacers, each 6f which is

to be inserted into a substantially rectanéular container in

.assembly with a wrapped rectangular package of cigarettes

" which has external length and width dimensions equivalent to

“the internal length and width dimensions of said cdntainer

.and which, when assembled with a spacer sheet, has an

" external breadth equivalent to the internal breadth of said

*rectangulaf container, comprising a storage frame having

spaced standards adapted to support a roll of cardboard stock
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spaced standards adapted to support a roll of cardboard ‘stock 4 sheet
material in elevated position with the roll axis extending horizontally,
said roll of cardboard stock having a presel ected wi dth of a di mension

whi ch provides a preselected | ength atter shapi ng l.ess than the internal

| ength of said container, anidler roll nmounted in spaced relation frQM
said storage frane mﬁth "its axis -extending in a horizontal position
to receive said cardboard stock-- material fromsaid storage frane and gui de
such material froma horizontal plane at said roll of cardboard stock sheet
mat eri al. through an angl e acute to the horizontal ‘plrane dowmwardly to a
vertical_ plan, a support, frame p03|t|oned bel ow sai d idler roII sai d
suppor tS FPﬁnemﬁ§9Fh31 alPaj9levated nRasidspm g widkdh lﬁﬂﬁ %&ﬂl%ﬁ%?

from Sié%teaaﬂké?htegﬁéﬁﬁﬁﬁﬁﬁ%?o‘éE%LgPEan g i Having o oai d
vor €1 cPrbeeTBRreR iBRhCes' RraiRREeh " BhIER MiPnand e slnna
”"“”ES."% eRGsn"ites Bhfhing 1808 o (0A0. (ARSrEd CRCAGE, LR 0T
Pavi ng SRR Benral e oo T atar o e in Spalcd Felacidi Shon (UIF
mount edgkBragaceédrame withalii®d axis .%&Q@Bﬁlng”.lnﬁfﬁi horizdi¥dphery
position to receive said cardboard stock material from said -
sﬁorage frame and guide such materia;_£r§m§a-hdrizbntal plane &J
at said roll of_cardboard.stock shee£ m§terial through an
angleﬂacute:to_the_horizontal.plane.downwérdIY'to a vertical
plan, a support frame positioned beiOW'said idler roll, said
support frame having a pair .of intermeshinq corrugating
rclleré_rotatablylmounted thereon with;theiﬁ axes extending
horiéoﬁtally to :eceive from said rell of cardboard stock,
caﬁdboard stock. in sheet form from said idler' roll and
corrugate the__same therebetween, a .pair of wvertically _
extehdinglspaced énd_aligned upper and 1dwer guide members_ ‘\)
mounted on said suppqrt framé upstream and- downstrean
respectively of .said_:corrugating _rollers to guide said
cardboard- stéck before. and_ after corrugation. by said
_co;:ugating rollers, a rotary knife haﬁing_a horizontal axis
of rotat_ioﬁ and a plurality of cut-off blades -mounted in

spaced relation '_ around the periphery
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5 thereof, said rotary knife bei'n§ ‘nmounted on said ‘support frame bel ow
sai d downstream.guide to co-operate with a back- up roll horizontally

nounted in adjacent-relation thereto.on said support frame to sever said
corrugat ed continuous sheet of cardboard stsock into preselectively sized

corrugat ed spacer sheets, a take-off wheel and spaced curved gui de nenber
g./ ; .
nount ed” on sai d support frane downstream of said rotary knife, said

t ake- of f - wheehekawing Qaihe@%&fuk‘iﬁf@er behfagy meshte@nash t gafidl ckhppatty
engage each corrugated spacer with the spaced gui de nenber extendi ng al ong
a portion of fragef belidu eaid edonst Pdet YgaHdas tbo corPperatAC it raloBaeR-

sheet severed by said rotary knifée and transport the sane to a horizontal
pl ane of openpt rolll didEzonvtally moohbed [incadjacentr Helgticon aslsendty on
operations, and a power train gear and belt assenbly nmounted on said .
support fransadfdesapporto firame tai deverr sgadi mpnmidadresi centinwows yshaete
wheel and back-up roll, and said take-off wheel and curved gui de nenber to
drive and feef sgazddesad n@mtedkal inte etonessfectivgly hrohoed opermugaked
Reference will now be made, by way of exanple, to the draw ngs hereof which
show advant a§e868renBEBErRESnt s2of taAkR-PHE ool nd@nst asPacedy SPpyeat yguide
wherein: Figure 1 is a front el evatjonal view of the inventive i
manuf act ur i nJeBBEEr aPAUNtEY: { PR| 1SR1Y SURRAKY ¢ HGMR doynstream gf said
cross-sectional side view taken, through_plane 2-2 of .the a r at.ys of
Figure 1, di §8|t3§iyngkn1-e, said Qagegofg W e_ezl having ap%exﬁﬁe outer
, periphery positioned to frictionally engage each corrugated
spacer with the spaced guide member extending along a portion
of the flexible Outer- " periphery so as to engage each
corrugated sheet severed by said rotary knife and transport
the same to a horizental'plane of oPeratioh to be moved to
 another location for further a_ssembly opera_tioné,; and a power
train gear and belt assembly mounted on said support frame
-operable to d'ri\ie said corrugating rollers, said rotary knife
- wheel and back-up roll, and said take-off wheel and curved
guide member: to drive and feed said sheet ' material
N - therethrough in synchronous operation.
Reference will now be made;, by way of example, to the
‘drawings hereof which show advantageous embodime_nts' of the
inventive manufacturing apparatus wherein:
Figure 1 is 'a front elevational view of the inventive
manufacturing apparatus, partially in schematic form;
Figure 2 is a c"ro's-s'-sje_é:tional side view taken through
plane 2-2 of the apparatus of Figure 1, disclosing

schematically additional features not shown in Figure 1;



schematical |y additi onal fedtures not shown in “Fi gure 1; 6 Figure 3 is a
cross-sectional side view taken through plane 3-3 of the apparatus of
Figure 1, also disclosing additional features not shown irn Figure.1;
Figure 4 is an enlarged front view of & corrugating roller as used in the
apparatus of Figures 1-3; Figure 5 is an end view of the corrugati ng;@l | er
- of Figure 4; and, Figure 6 is an exploded view of an article structurée

i ncludi ng a Goigweat ed ispaseicrvaesisdotd®naqr aébdle aviear ttaked thduRht e
pack. Figures 1-5 of the draw ngs: disclose several views of apparatus for
f or m ng plarneigat-ad spacehie fapparajarset b€ pRtgarér ) a aled | diecdosliert of
suitably thin, pliable material such as paper card stock. Figure 1
di scl osasidi signml t féatmecesenot ghownt ki Fhgurefia plurality of spaced
uprights 3 in which are nounted vertically and selectively spaced sets of .
beari ng bl ockBlgumet deabSb&dy i AYlargeds fromt dynkedanebed | FIBUGAS NG and -
downst ream bearing bl ocks 7. The upstream bearing bl ocks 4 serve to
rot at abl5P¥sRid® WS¢ inokhaorPRarRbRFyoE pRégUrSRallrdi8 (Figure 2) which
support corrugation neans 9 in the form of a__gai r _of interneshi ng
corrugating riotIee P1 ¥%t aPamifA nBLAY e L NERROFORIUTAHAT Sphitd Sfes
ext endi r}&hori zontally to receive a. suitably preselected thin sheet of
pl i abl e SYBYRE 197 WRh as paper ' T S
Figure 6 is an exploded view of an article structure

including a cerrugated spacer sheet 'inc'e‘rpo_'ra-t'_ed_ as part of a W,
cigarette pack.

Figures 1~-5 of the drawings -disclose several views of
apparatus for forming corfugated spacers for cigarette packs
from a continuous sheet of suitably thin, pliable material
such as paper card stock. Figure 1 discloses a support frame
means 2 in the form of a plurality of spaced uprights 3 in
which are mounted vertically and selectively spaced sets of
bearing blocks; upstream bearing blocks 4, midstream bearing
blocks 6 and downstream bearing blocks 7. The upstream
beéring blocks 4 serve to rotatably receive a pair of s
horizontally spaced shafts 8 (Figure 2) which support
corrugation means 9 in the form of a pair of intermeshing
corrugating rollers 11 rotatably mounted thereon with their
spaced axes ex__tend_ing- horizontally 'to . receive a. suitably
preée_lect-ed thin_'she_et of pliable stock 12, such as paper
card stock, .which is passed over idler roll 13 from a roll 14
of such paper stock which is rotatably horizontally supported

- on upstream spaced vertically extending standards . 16. The



card stock, which is passed over 4d|%f roll 13 from.a roll 14 of such paper
stock which is roetatably horizontally supported on upstream spaced
vertically extending standards 16. The idler roll 13 serves to guide
the sheet material 12, changing the directjon of novenent thereof from
a squgantially hori zontal -plane at the roll 14 through an inclined plane
to a vertical plane where it is passed through vertically extending .
spaced upStKSi”] uiqf--nembers l7,_,wﬂ%ch-.are 3u+tabh¥,5£aced to permt
flat sheet 12%L8¥p&Stit Adr &SETYEC BHAR AR FhETL FALATi2by12 nt SRS ENAg
corrugating tollers_11. .and - subsequent | assed. through adjacent. .,
downst r eam végfa i cgﬁff cé:hoéhdio%g v DA SPRCEeP PRy 2 SLJ?‘JE%%??“E?J%{':&

to permt. hlﬂgeiégﬂ\@'al %{?Hr}@aé@dthé hfgil éée ét}m%fkl&i: %&1: g\%{n&;ﬂ{eo&]gé]]p%?? Aéo

will be descr nor e y herernafter, Fom

roll L overal dugreiahl 13ianet NanGoer uge! | 18 ToLLELs Tnatiah erditysly

t hrough a power train gure Furt her, e corrug gro

are desi gnedekeeh@lifgC Ofdpitad ONgpstedfi® gbﬁaa MRkfbbek 0f172 PrasRlect gfe

depth or breadth for “reasons al so described hereinafter. Referring to
Fi gures -1 anguitabll yC @hatads e geiatit el atlidriddty COrddI el eherdtHrough,

passes through spaced vertical guides 18 into a cut-off means 21 in the
form of a rotaryulgaited RorDziGhCdlDY MY | ZRBéPhéyh B2 e ddrdtigatdny 28011ers

rotatably supported on vertical standards 3 of support frame 2 by spaced
beari ng bl ocks 6and%ﬁsubs¢qﬁémt2ﬁ | pabsdds &hyelugh adjacent downstream
&*/ vertically extehdihg” guide members 18 which are .suitably
spaced to permit' the now- 'corrugated sheét 12 f:o pass’
therethrough. As will be_d'escr.ibed. more fully hereinafter,
"sheet 12 is drawn from.suppij roll 14 over idler roll 13 by
the corrugating rollers 11 which are driven through.a power
train 19 (Figure 3}. Furthef, the corrugating rollers il are
designed to form corrugati¢ns in the sheet material of a
"preselected 'de’pth or :br'ea'dt'h " for reasons also described
hereinafter. | |

Referring to Figures 1 and 2, it can be séen that the
suitably corrugated sheet 12 passes thrbﬁ@h spaced vertical
" guides 18 into a cut-off means 21 in the'form'of a rotary
'knife 22 mounted on horizontally extehding. shaft 23,
7rotatably;supported'on  vertical standards 3 of suppoft frame
2 by spacéd'bearing-blocks 6;' Rotary knife 22 includes a set
of six equally spaced knives 24 extendihg 'aroﬁnd' the
‘periphery thereof to"'eng';a'.ge with steel back-u;ia' or platten
' roller 26 which also is horizontally and rotatably mounted on

support frame 2 in an appropriafely spaced position relative



of six equally spaced kni ves 24’ extending around the periphery .
thereof to engage with steel back-up or platten roller 26 which also is
horizontally and rotatably nounted on support frame 2 in an appropriately
spaced position relative -8 to the 8horizontally extending rotar

knife 22 to allow corrugated sheet material 12 to pass therebetwe ith
kni ves 24 serving to cut corrugated sheet material 12 of -sel ected Ieng h at

appr opr itas eltthes PacAd ACHI VB S &t drdiAd Ordtaatyed kaaeer 2pheeics 3110k @
desired presel ected size. Once a sheet 12 is cut to length to form

cor r ugatestrrapretosd ssieeét 2Mabyride bl otedpassl thdrebetobenmwdeh Xhives
t ake-of f means 28 nmounted on support neans 2 in presel ectéed, spaced

downst r em serwingn to oowt utorthgatads SHeater maserdalakie obt celectaided
spacer sheet 27 for further assenbly operations. Take-of f means 28

i ncl udeslength aay appsiop2d atmlnt esbared dbteryplyg rmunfern korrugatsd y
extending shaft 31 which is rotatably supported on the verti cal standards 3
by the RRARRY csheetar2hgobl ackesinedrpueselpptad simetary wheel 29 '

i ncludes a flexible, perlgheral bl ade 32, which can be of a suitable rubber _

or flexible rf-?%%l @ nehee aI12 nb8ntF aFrﬂ g‘rﬁ'kﬂfébl 59 s{f&@édcﬁ’é'tré‘rg?
pl ates 33 which re m) ﬂbeto rotaré && dfromand co-
oper at i \/%H%F?J‘f)s she edZ? eF Xt i%ne f RERFBRES 8‘132‘““? rmrﬁu At méber

G e o PR RO AL 07 LAl o AT S
~spaced downs_t_rea-m relation from cut-off means 21 serves to \J
take off corrugated spacer ‘sheet 27 for further assembly.
operatiOns. _ ;I‘ako-off: means '28__ include_s;' a rotary wheel 29
mounted on a'rotatably:mounted, horizontally extending shaft
31 which is rotatably _supported on the vertical standards 3
by the downstream bearmq block 7 aforedescrlbed. Rotary
wheel 29 1nc1udes ar flex1ble, perlpheral blade 32, which can
be _of_ a suitable rubber or flexible plastic materlal, mounted
and gripped by spaced rotary side plates 33 which  are
mounted to roto._ry shaft 31. Spaced from and co- operatively
positioned relotive. flexible blade 32 is curved guide member V
34. Guide member 34 co-operates with blade 32 to reorient a
.corrugated spacer sheet 27 from a --Vertioal to a horizontal
poesition. -At this point ‘a packer lug 36 (Figure 1) is
actuated by suitably synchronous mechanlsm (not shown) to
move spacer 27 to a further assembly operation where it is
assembled with a -wrapped package and inserted into a

container, as will be described more fully hereinafter.



pbsi tion. At this point, a packér lug 36 - (Fi‘gure 1) is actuated by

sui tably synchromous nechani sm (not shown) to nove spacer 27 to a further
assenbly operation:where it is assenbled with a wapped package and
inserted into a container, as will be described nore fully hereinafter.

9 Referring particularly to Figures 1 and 3 of the drawings, it can
be seelr that aforedescri bed pomer train nmeans 19 which drives and feeds

sheet material 12Qpe¢@M8HeS - SAFUIH TNV EHE i fliddi fpr spac
_ e%‘éi‘ﬁgilﬁs fé&gﬁiléﬂfmn > %&hfé@ PrmRs spacgd 2the

corrugating rollers 11 -of f nmeans 2 ormof rotary knife 2

kni ves 24&“@1'5%&&9%9 r ot| etarg6 beandebakar it ERVIRAEEIFLEE pbowerof train
rotary take-off wheel 29 ‘and flexible gripping blade 32 by a suitabl e gear

and belt assaghhng MpNkRicRNAEivRe’ arld afeeds t ShdetVaatedikaed 1 hecehnatts
material in synchronous operation. Any one of a nunber of suitable power

drives can beottifmigatdtheanbAns 19 g the ssﬁmhr@mcspamr@érnmgamngkﬁomlers
corrugat ed spacer of preselected size, and in the enbodi nent of Figure 3

suitabl e dri 44 ,meEanssofibvwweahsaknd imarchel ¥arml approperyt &nife 722, gknives
belts and idlers connecting the several aforedescribed shafts 8, 23 and 31,
i s di scl osed2d4s ans tb@skrepnrolddrt 86a radich khkewofHuneans628| fin Hike form

regard, and in a typical exanple, main drive source 36 (Figure-3) can_be
connect ed t o2%n redaxyottal fsfheml 129 And flrxbple eiPRiNgoblape) 32 by

Sprocket 37, in turn, is connected b¥ belt 38 to a 27-tooth sprocket 39
which is -~ @ suitable gear and belt assembly mounted on support frame 2

; to drive and feed the sheet material in synchronous
et operation. Any one of a number of suitable power drives can
be employed and so timed in synchronous operation to make a
corrugated spacer of preselected size, and in the embédiment
of Figure 3 suitable drive means, power train means 19 and
appropriately sized gears, belts and idlers connectihg the
several aforedescribed shafts 8, 23 and 31, is disclosed as
belt 38 connected to a main drive source 36.
In this regard, and in a typical example, main drive
source 36 (Figure 3) can be connected to an 18-too£h sprbcket
L,/ - 37 to move the sprocket at 100 RPM. Sprockét 37, iﬁ turn, is
. connected by belt 38 to a 27—tooth. sprocket 39 which is
* driven at 66.6 RPM to drive a 48-tooth gear 41 also at 66.6
RPM. Gear 41,’through idler gear 42,_driveé a 64~ tooth gear
43 connected ﬁo'the corrugating roller shaft 8 at 18.75 RPM.
-Gear 43, in turn, through idler gear 44, drives a 72-tooth
‘knife gear 46 mounted on shaft 23 at_16.5 RPM. Knife gear
46, in turn, is connected to a 32-tooth timing gear 47 driven

at 74 RPM. The shaft 49 for steel back-up roller 26 is
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driven at 66.6 RPMto drive a 48-tooth gear 41 also at 66.6 RPM Gear 41,
through idler gear 42, drives a 64- tooth gear 43 connected-t.o the
corrugating roller shaft 8 at 18.75 RPM Gear 43, in turn, through idler
gear 44, drives a 72-tooth knife gear ¥ nounted on shaft 23 at 16.5 RPM
Knife gear 46, in turn, is connected to a 32-tooth timng gear 47 driygn at
74 RPM  The shaft 49 for steel back-up roller 26 is | 0 connected to
ti m ng geanneZted be drimitwy tgeasngh7 ato6 beoaithi vararthieught a746RRMoth A
belt 51 connects gear 47 through sprocket 52 on shaft 31 to drive the.
take- ofgeanedlsz at 780 RBM4  Asubedbl &1 arennpctdr @aadt s4%3 thrughand 56
are utilised in en%agenent with belts 38 and 51 respectivelg t.o adj ust belt
tensi on PPEREKEY. 52 |an jshagtpdlyt@ediionrl thhatakey aff ofheehurBertof -
ot her type drive assenbliei can be used besjdes that described herein -
wi t hout ~ 48BarftBMry f 3R+ EARLEI SAKKTHP | APEREKXERS | 7 accthdafPe w h 3%
present ipventiqgn, the above- descriped_inyventiv paratus_i.s _enployed-in
B et hodvBE EERBE! i SEAHEHATS, Ok a8 LhntE: 2 b ERAPBECANeLNe o m of
a foi |l zwrapped rectangul ar ack .. Q1 of. thin.cigarettes 62
25 di sol SRSHERN B, ASEEETY, RECRPEIPAGs TEnis &0 dpenlgkatEaH: ShRY such
as the o - ed gard optainer. or, k s0f re h as
~al so di sgﬁgsgﬁ% noﬁi éuwzcc&ga% eeroct ai ﬁg}v%:%q as |:€%?%s§§$ ?% one

having geE¥eRbL?MaL thakehedkribeadhbreiW Wikhodtd adyadddiy from the
. disclosed invention.
_ W
In accordance_ with the present invention, the above-
describéd: inventive' appa;atus is employed in a methed of
sﬁugly assembling a package member, which can be in the form
of a fqil-wrapped rectangular = package - 61 of
thin_cigarettesiﬁz_as disclosed in Figure 6 of the drawings,
iﬁté an.open-éndéd pontainer such as the"qpen-ended cardboard
container or_pack-cf-rectangular shape 63; as also-discloéed
in_Figure 6. _Ciqaretﬁe container 63, as:disclosed, is one
having cénventional internal .length, width and breadth
dimensions, SO as to accommodate a foil-wrapped package of "/
regular or. cpnventional cigarettes which would snugly fit
intb container 63. In the embodiment disclosed, foil-wrapped
rectangular package 61 is of thin cigarettes 62. with an
external length and width_equivalent to the internal length
and width of container or pack 63. However, the internal
breadth of container 63 is greater than the breadth of foil-
_.wra_pped reétangul_ar pacl_;age 61 and, as a consequence, the

package 61 would not be in snug relation with pack 63 when



di'mensi ons, so as to accommodat e *a’ f°oi | - w apped “package of regul ar or
conventional .cigarettes which would snugly fit into container 63. In the
enbodi ment di scl osed, foil-wapped rectangul ar package 61 is of thin
cigarettes 62 with an external length and width equivalent to the internal
| engt hy and wi dth of container or pack 63. However, the internal breadth

of contdainer 63 is greater than the breadth of foil- wapped rectangul ar

package 61 angecited CONSAEIRNCE To L HECORREASEe O EotOW i H0hnke Jur ke to
relation with pack- 63 when © inserted therein. To accommobdate fof this

and pursuant the tdiedEseihvéRYe8hi 08, suitEB1RD| ShédeebrOmatirald12! swsls hads
card stock is stored as a roll 14 Iin a supply zone where it is supported by
the spaced sicardarstodi6.is sboseahast aofrol €14 aini & eapply |2omd zwhere it
wi dth so that such w dth dinmension provides spacer 27, described :
her ei naft er Havi agppokerdt by afther spaepidngstdred=rds ham. t heThist ahest of
l ength of container 63 so as to mnimse the anount and wei ght of spacer
mat eri al reqmatetialt as tbarefmilyi meizesd ngrof wadkbngsd Mt cisach t width
ensure spacer stability. The sheet of material 12 is drawn froma

hori zontal piddrensiom preyides uspacert B2, hdesgyibed Henedinpflien dnaying a
13 downwardly in a vertical direction through spaced upstream guides 17 and
by and t hr oudigngtd cdftafat ishpmichs esg  Lthan ni Hhe zobeterRad + henghbet of s
corrugated by intermeshing corrugating rollers 11 with corrugations,

ext endi ng” holGOR%RIANEY, &Ad $Or A8 | Ot MiMNiRRe t ithe ARARNEr R4 eMGighYf Of

novenent of

_ spacer material required but at the same time being of a

length sufficient to ensure spacer s'tabi]_.ity. The sheet of
material 12 is drawn from a 'horiz.ontal plane at an angle
acute to the horizontal plane over. idler roll 13 downwardly
in a vertical direction through spaced upstream guides 17 and
by and throu&h the corrugating means 9 of a forming zone
- where the sheet is corrugated by intermeshing corrugating
" rollers - 11 with corrugations. extending horizontally and
‘normally to the vertical line or direction of movement of
sheet 12. ' In this regard, the corrugation by rollers 11 are
-of a breadth equivalent. to the difference between the breadth
" of the wrapped rectangular package of cigarettes 62 and the
‘internal breadth of container 63. _ The corrugated sheet 12 is
then passed downwardly in the same vertical plane thfough
- spaced downstream guide members to a cut-off zone where the
sheet is cut by cut-off means 21 into spacer sheets 27 which,
-when ‘oriented through 90° with corrugations extending
" lengthwise and assemble’é with the foiled package 61'; have a

width equivalent to the internal width of container 63 and
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sheet 12. In this regard, the corrugation by rollers 11 are of a breadth
equivalent to the difference between the breadth of the w apped rectangul ar
package of cigarettes 62 and the internal breadth of container 63. The
corrugated sheet 12 is then passed do¥hwardly in the same vertical plane

t hrough spaced downstream gui de nenbers to a cut-off zone where the Shﬁet
is cut by cut-off means 21 into spacer sheets 27 which, when oriented™

t hr oughtR80extelnadr wigah @t padleays Ngl | engabhi sorandatesedpRtemidh t he
foil ed package 61, have a width equivalent to the.internal w dth of
cont ai ngés fassed to B tdke-odferzmie vkhirbugh padksdentyrifacnd oyuigat ed
spacer 27 is passed to a take-off zone through friction grip and guide
neans imeahe fior e feike- of f takeebf 29 vanedlc RY ecanduicdeved, gdidiel e of
orientation of spacer 27 again being changed, this time fromvertical to
hori zonthe. PIpRe sphicerigntationerihasgpagero 2dnyagain obedagerchangeds of °
known assenbly zones (details _of which are not disclosed) where. it is
st ackedtREEhtamgr £508d Ver§aradt Eopherigentiady | (The FRARRK i DhsiexEReRi ng
al ong the |l ength of the gackage and the wi dth of spacer sheet. 12 being
co- ext eR8PFEN T PREKAPE FL Sevexylt Z¥PEsS: £%ki FEoURhESSFRRLYY FPP¢Rd at
spaced ints.al ong corrugated spacer .27 tQ ayoid cql |l apse at t%g . -
Sorr ugal AEHE T ARaCkn vPAgh BEF RP%pHarcaPsslliErs TR et oY and
st acked_s [ 27 _g? lgarefte pack 61l.are ins rt%& i Nt o ¢ i ner 63
o snughy EreReil, e Rt b PR SEL 1B KRRk rghatag” *
along the length of the package and theée width of spacer sheet o
12 being co-extensive with package - 61. = A suitable tacking
adhesive is applied. at spaced points along corrugated spacer
27 to avoid collapse at the corrugations and on the. foil
wrapper of package 61 and the assembled and stacked spacer 27
and cigarette package 61 are inserted into_coﬁtainer 63 to
- snugly fit therewith with the adhesive tacking agent adhering
to the adjacent inner walls of container 63 to ensure the
snug supporting stability of the corrugated spacer sheet 27.
Thus, in accordance with the above-described method and
apparatus, a package structure for storind-thin-cigarettes in \o/
a conventional pack is provided including, as shown in Figure
6 of the drawing,_an open-ended stiff paper pack or container
63 of rectangular shape with preselectively conventionally
sized internal 1length, width and breadth dimensions.
Disposed within container 63 is a stack assembly including a
rectangular package 61. of foil-wrapped, thin-cigarettes 62,

the package 61 having external length and width dimensions

equivalent to the internal length and width of container or



to. the adj acent inner walls of’ conialner 63-to ensure the snug supporting
stability of .the:corrugated spacer sheet 27. Thus, in accordance with the
above- descri bed nethod and apparatus, a package structure for storing thin
cigarettes in a conventional pack is provided including, as shown in Figure
6 of the drawing, an open-ended stiff paper pack or container 63 of
rectaﬁgular shape with preselectively conventionally sized internal

| engt h, FQckaQQ RCaHdtadldTRE | O0S - ndEaPESBE Whiehivh 6Pt Add¥edt O | Sad
st ack assenb y including a rectangul ar package 61 of foil-w apped, thin

cigarettes 68rehBehPadsiyetien heNeNgnesiraalalbredih @fdcehehindrMy3si ondo
equi valent to the internal length and wi dth of container or 13 pack 63

but, becausecempehsatal for othifediliferenger ein ebreadbheadidrhefitddapapée
internal breadth of container 63. To conpensate . for this difference in
breadt h, cor cagdt esttpekersperet sedckispgparevizied sapr opaded afS thet statked
st acked assenbly to be disposed between an inner face wall of pack 63 and
an ext ernal ‘hssemkdlyl tof beoidispomede dbeiadeayarns linnethefageltwabl spapack 263
is equivalent to the internal width of pack 63 and the external w dth of
package 61. ‘amfe arengxhevnaipfese Malk eEssoddavrappes pyekage ©dngt hEhef
the pack 63 and package 61, and the breadth of the spacer is.equivalent to
the differ en&’édtg b‘?’éa&?ﬁcﬁé't wenipacawivadsnta ker e ahﬂtﬁﬁﬁﬂégé”@ith of

Thus, the assenbl ed package of spacer 27 and Packa e 61 fits qg
mnthln pack rgskiéch andy Hhe al width of package 61. The 1 ngfh of

.. spacer 27 is less than the equivalent 1engths”of the pack 63
~ and package 61, and the breadth of the spacer is equivalent
to the difference in breadth between pack or container 63 and
packagé 61. Thus, the assembled package of spacer 27 and

- . package 61 fits snugly within pack 63 with corrugations
extending lengthwise along the pack and a 'portioh of the
package length.  As above:diseussgdé to add to the stability
of the overall structure durihg consumer usage, both spacer
27 . and _f@ilﬁ% wrapped - package 61 are adhesively tacked at

" preselected spaced points:ﬁd-the opposed inner face walls of

— . ‘pack 63.
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ext endi ng | engt hwi se along.the’pacK and a poriion of the package |ength.

As above discussed, to add to the stabilit structure .
during consuner usage, both spacer 27 and f oul.x ed package 61 are
adhesi vely tacked at presel ected spadéd poi mmliwmw B d inner face
wal I s of pack 63. 14 CLAI M5. Apparatus fok at ed cigatgtte

pack spacers from a continuous sheet of thin, pliable mterial ™
conprising support frame nears.L XA rMotion. nmeans nounted on said
~support frame means to corrugate said continuous sheet of material with
corrugations of a preselected breadth, said.corrugation nmeans conprising a
pair of i'ntermeshing corrugating rollers which act as drive rollers as
they dorrudaparatus Steecfonningi sorrhgasied: wigarethig -pdd¢k spaasrsount ed
on said support frame neans in presel ected, spaced downstreamrel ation
from sai d cdmo®yatd orFIRARIAYS seshfetai @f cobrimuouBl spkke  material into'
presel ectively sjized corrugated spacer sheets, take-off neans nounted on
sai d suppor tCHRFS HAANsSHRPRFEsel AR, BBAREd dSRFRVIREATE| aREBAS r om
said cut-off negns. to take off said spacer sheet s %or further, assepfly
oper ati ons, "}ﬂ’rﬂ"atp?d%\e?nt BT BWPROT b 1238 AR aFPn SRRt PR 80t - of £

means and sai d take-of f . neans gperagle.tf drj%$ and feed .said sheet
Continuous sheet of" material with <corrugations of a

preselected breadth, said:chrugation means comprising a
pair of intermeshing corrugating rqllers which act as
drive rollers as  they corrugate the sheet material
therebetween, cut-off means mounted on said support
frame mgans in_p?gSelected, spaced downstream relatioh
 from éaid corrugation: means ‘to sever saild continuous
sheet matérial into preselectively sized corrugated
spacer sheets, take-off means'mounted on said support
frame means in preseiected, spaced;downstream relation
from said cut-off means to take 6ff'said spacer sheets
for further assembly operations, and power train means
for said corrﬁgating means, said cut-off means and said R
take-off means operable to drive and feed said sheet
material therethrough in synchronous operation, said
take-off means comprising a rotary wheel having a
~flexible outer periphery and a spaced guide member
positioned to engage each corrugated sheet as it is
severed by said cut-off means and ﬁo transport the same

for further assembly operations.
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mat eri al therethrough in synchronous operation,.said také;eﬁi—néans

conprising a rotary wheel having a flexible outer perip o
gui de menber positioned to engage each corrugated sheet Dﬂn Flﬂﬂgﬂm by
said cut-off means and to transport the gsnme for further’y s

opera{ions. 15 2. Apparatus according to Caim'l, and further *.
conprising gui de neans upstream of .said corrugati on neans to guide said

conti nuous ,s hee{ggg{%ﬂﬁf‘é | 2bebPEIAY Oto3 c1ARPH At Hfia AaHAUHENJcohPriCiagm

1 or 2, and er conprising gui de neans between said corrugation

means and sai d e HdandB@pStrésn 68 88idS TR rugRAtignimsanontongaide
sheet of materizg‘ﬁihereto. 4. Apparatus according to any one of Clgiums I

to 3, said cut-qfdfidrase agus Shiwet ep-mpesrial etyeretat ed spaced rotary
kni fe and back-up roller. 5. Apparatus according to any one of Carnms ‘1 to
3, said: cuts.of f apEnstampratonrding- dper aCladhy houored2iot ang kfnrgher
having a plurality of. cyt-off bllades mounted in spaced rel ation around the
peri phery therecfompuiisingchuide means betyeenat $aydwiaarEIFak i cB§3PF: -
off blades. 6. Apparatus according to any one of Gainms 1. to 5, said guide
menber of said tamk- ostideasytyefify MRANKl ok AR ng®3}¥ng SR FHER of
the outer periphery of said flexible outer periPhery positioned to
engage each continuous sheet of material thereto.
4. Apparatus according to any one of Claims 1 to 3, said
9 cut-off means comprising a co-operatively mounted spaced
rotary knife and back-up roller.

5. Apparatus according to any one of Claims 1 to 3, said
cut-off means comprsing a co-operatively mounted rotary
knife having a plurality of cut-off blades mounted in

. spaced relation around the periphery thereof and a back-
up roller co-operating with said spaced cut- off blades.

6. Apparatus according to any one of ‘Claims 1 to 5, said
guide member of said take-off means being curved and
extending along a portion of the outer periphery of said

Y e flexible outer periphery positioned to engage each_
corrugated sheet as it is severed by said cut-off means
and transport the same to a changed plane of operation
for further assembly operations.

7. Apparatus for forming corrugated cigarette pack spacers,
each of which is to be inserted into a substantially
rectangular container in assembly with a wrapped

rectangular package of cigarettes which has external

length and width dimensions equivalent to the internal



corrugated sheet as it is severed by said cut o"‘lﬂﬁmﬂm”ﬂ"t sport the
sane to a changed pl ane of operation for furthe E”mll ons. 7.
Apparatus for form ng corrugated cigarette pack spacers "eath mhlch S
to be inserted into a substantially riéctangular container in assenply

with a wapped rectangul ar package of cigarettes which has external ~f"
I ength and wi dth di mensions equivalent to the internal 16 | ength and

wi dth di mensigptipfandi widen'! dinéhs 8is \6f ChaidhebnBasaep! aAdWvhiich spacer
sheet, has an external breadth equivalent to the internal breadth of said

rect angul ar .wheat assembledpwithnoa a spaetergesheety Mews n@rspasteérsiaandar ds
adapted to support.a roll of cardboard stock sheet nmaterial in elevated '
posi tion wi thresdth olequivalentkt drali thehodintextralll y breadith roiff safid
cardboard stock having a presel ected width of a dinension which provides a
presel ect ed Hegkpngwaerconkapney, | esBprhainghe sherrasl frang: hagtingi d-
container, an idler roll nmounted in _spaced relation fromsaid storage frame

with its aX|9§%9&‘%n%Fﬂ'@d?ﬁd§ REAPEBF: &0 SRR & FPEtePle CRROPRE board
?\E)(rjldz(og?;ler:cﬁ r #de (f)a%?' fraﬁﬁé’?&%g‘%i% W rgg ' gh an
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stock hav1ng a preselected width of a dimension which

provldes a preselected length after . shapl_n'g less than

the internal length of said container, an idler roll

mounted in spaced relation from séid_.- storage frame with

ii:_s' axis exten_ding in a _horizeﬁta»l position to receive

said carc_lboard stock material from' said storage frame

~and guide such material from a horizontal 'p.lane at said

_ roll of cardboard Stock sheet material threugh an angle

acute to the horizontal plane downwardly to a vertical

plane, a support frame posiﬁioned below said idler roll,

said support  frame having a pair of intermeshing
corrﬁgating _roliers rotatably mounted thereon with their, -/

axes extending horizontally to receive from said roll of

cardboard stock, cardboard stock 'in sheet form from said

idler roll and corrugate the same therebetween, a pair

of wvertically extending spaced and .alighed upper and

lowver guide members mounted on said support frame

upstream and downstream respectively of said corrugating

roll'eré to guide said cardboard stock before and after

corrugation by said corrugating rollers, a rotary knife
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sai d support frame having a pair of internmeshing cor’r'ugati ng rollers
rotatably mounted thereon with their axes extending h j “Hmlcllmmﬂ(HMel ve
fromsaid roll of cardboard stock, cardboard stock in.lsl AU Ak ai d
idler roll and corrugate the sane therebetiyeen, a pair of vertical fy
exten@hng spaced and al i gned upper and | ower gui de nenbers nounted on said
supporf frane upstream and downstream respectively of said corrugating
rollers-to gui dehgg,liql,gc%r AR bt XL Ka L 0Obf RBHaBiLA! aRAr AUFARIAN $BY S& d
corrugating rollers, rotary knife 17 having a horizontal axis of
rotation and a plutalorlfy Blagek- GiduitadieinnDspdcad | FeIPAGH 1 8F81hAN the
around the periphery thereof, said rotary knife being nounted on said.
support frame bepewiphetylothetecfm siiderdtary- kaf€eatseing hmoubteld upn
roll horizontally nounted in adjacent relation thereto on said support
frame to sever ssaddcsuppartdframe rkmlow shedd downsmtdteasn drgidek tiont co-
presel ectively sized corrugated spacer sheets, a take- off wheel and spaced
curved gui de nenopenatient wdtbn saikhRckmipr rallanbondsantaddsh onovatedr giary
knife, said take-off wheel having a flexible outer periphery positioned to
frictionally engaddassitt aalakkandherria op isridhSunRdy FanR Wengryer
extending along a portion of the flexjble outer periphezy So as to engage
each corrugated §3d& cQxrRIgAkes continuaus shegt & rprdboard stock into

preselectively sized corrugated spacer sheets, a take-

off wheel and spaceéd ‘curved guide member mounted on said
support fxfame downstream of said rotary knife, said
take-off wheel having a flexible outer periphery
position.ed' to frictionally engage each corrugated spacer
with the spaced guide member extending along a portion
of the flexible outer periphery so as to engage each
corrugated sheet severed by said@ rotary knife and
transport the same to a horizontal plane of operation to
be moved to another location for further assembly
operations, and a power train gear and belt assembly
o o mounted 6n said support frame operable to drive said.
corrugating rollers, said rotary knife wheel and back-up
roll, and said take-off wheel and curved guide member to
drive and feed said sheet material therethrough in
synchronous operation.
8. Apparatus for forming corrugé.ted cigarette pack spacers
substantially as hereinabove described with reference to

Figures 1, 2, 3, 4 and 5.



transport the sanme to a horlzontal pl ane of opm to ’
anot her |location for further assembly operati raln gear
and belt assenbly nmounted on said support franﬁﬁ W@k ve sai d.
corrugating rollers, said rotary knif& wheel ack+up" roﬁl and sai d
take-of f wheel and curved gui de menber to drive and feed said sheet .y

mat eri al therethrough in synchronous operation. 8. Apparatus for form ng
corruga®ed cAppaeataspdmk'shamangsnnrmugatedlylgarbttelpmmhuspknﬁrsbed
with reference to Fi gures 1, 2, 3, 4 and 5. 18 9.  Apparatus for form ng
corrugat ed chpér dnsentHaig sﬁpa%m@elandnl Assembly witphacar pagkageerisito wit h a
package into an open-ended contai ner substanti all as herei nabove
described wi B8R repencfbdedo PRtatnen, substamtimbly st H@Rﬂkﬁ?{hﬁﬁﬁatl c

drawi ngs her eof .
descrlbed w1th reference to Flgures 1, 2, 3, 4 and 5 of

the dlag___rammatlc drawings hereof.




