FORM. FILL AND SEAL PACKAG NG METHODS AND APPARATUS Thi s i nveg bq;{a rf)ﬁj es @
t o packagi ng met hods and apparatus, and nore particularly to . 8“ i

forn}flll-seal packagi ng method and apparatus. 5 The invention is
especial ly concerned with a method of and apparatus for forming, filling
and seal - ing g n [ -bg_ﬂ{ S t ira I ng
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t ubi ng, product to b ~ kaged el ng ing, and the

t ubi ng bei ng seal e PRRFHGF p&éﬂa@@Ee Eﬁ’ét’cil‘b]ea’blfy @ fogB-fFaLhneealt he
i nvention may be uqeﬁ:ldasglaxgmlahae ahat Bppseadd ) ed vertical formfill-

seal class insmhich a D f%@ekkgé'blg Q9§é§¥%{¥kﬁgg cer£5d w1tP'§| i s gui ded
orm

froma supply“roll of t naterial over WSt Which it is
formed into tubi ng,mqtm@dt el ﬁgdbépﬁgrﬂh‘ﬂ%rfﬁ’ﬁt%?ﬁmw%ecfldém%ﬁad sealed to

forma I ongitudi nallrqulgﬁc&a@@b aadwahéhnat@eb | e s&aé;@m@t saaeleageckeggt h
intervals (and cut 20 -

N g . ndiv gu facka qg) there have
been four basic sub’&%é‘?e? ‘6 né?a?\‘; °Bf* sps]'yofa cgf'
f rmftll-seal nmachesns forokwemingl ibsknes fuhingws PrOﬁucfh$0t Ppe having a

rlt' cal lt% r?@'bprO%dm%beingcﬁﬂﬁv,@&?dcﬁﬁ{ﬁ’ﬁé‘?:htﬁalg@ %dsealeeeubaﬁ for
seal i ng the tubing acka i nt erval s e bars closing on the
tgbi ng at the upper® %ﬁ#%' aaﬁg GBS%PBPepﬁ? #¥%°varriage, pulling a package

| engt h i ncrenent of tone typegodoappardtes imevhliosnstheoliavehtibe 88y be

carriage, and then apepiing o Q{ach*iﬁeueﬁt Eﬁ’gesof’éafﬂi&j YOk R4S €Brm-£111~
Manuf act uri ng Conpa ¥ of .Shebqygan, Ws- cons e present aggllcants

and a number of ot SHRSS é8 wWhickna yeheo %a@%?ﬁ}qﬂﬁ1ﬁ?°§ﬁ§§ n§2the

tubing on a 15 rial is guided from a supply roll of the material
over a forming shoulder, at which it is forﬁed'into
tubing, the tubing being intermittently fed downward,
sealed to form a longitudinal tube_seam, and ultimate=~
ly sealed at package length intervals (and cut

20 into individual packages). Heretofore, there have
been four basic subclasses, generally, of this class
of vertical form-fill-seal machine in commercial
use as follows : . _

1. The type having a vertically reciprocating

25 ‘carriage carrying a set of sealer bars for sealing
the tubing at package length intervals, the bars
closing on the tubing at the'upper end of the upstroke'
of the carriage, pulling a package léngth increment
of the tubing downward on the downstroke of the

30 carriage, and then opening for the upstroke, as sold

w

Z; . by Hayssen Manufacturing Company of Sheboygan, Wis-
consin, the present applicants, and a number
of other companies. '
. 2. The type having belts engaging the tubing on a
35 mandrel to feed it downward in package length
increments, with a dwell between successive feed
cycles, a set of sealer bars being operable in a
fixed horizontal plane below the lower end of the
mgndrel during each dwell to form a transverse seal
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%Qgﬁn%terial over ﬁge formn %lggaﬁfr anqifeeg g% %5 gompmard, i.e., -
Y Pt B 1 BAPOEP akRiag NOEELCAM FISIRFECRERRT Fdui red to start
eeadlofgriipper (the longitudinal seam for the tubing B
being a fin seal in this case, as distinguished from a
lap seal), for feeding the tubing downward in package
length increments, with a dwell between successive
feed cycles, a set of sealer bars being operable in a
fixed horizontal plane below the lower end of the
mandrel during each dwell to form a transverse seal
across the tubing.

Problems such as the following may at times be
encountered in the operation of packaging maqgines of
these types: . .

{(A) The pull on the tubing required to draw
the material over the forming shoulder and feed it
downward, i.e., either the so-called “breakaway pull",
which is the pull reQﬁi;ed to start the feed of the
material and the tubing following a dwell, or the
"continuous pull", which is the pull required to keep : _:?f
the material moving, may be so high for certain .
materials as to tend to degreade the material, by
inducing'severe'stresses particularly at the shoulder
area and may further cause stretching of the packaging
material in other instances, and to degrade the
material from the standpoint of appearance,

{B) The machine may have to be operated at a
lower package production rate than desired, and

(C) The material fails to track properly over
the forming shoulder,reducing efficiency of operation.



material and the tubing following a dwell, or the continuous pull", which
is the pull required to keep the material noving, may be so high for..
“Certain 30 materials as to tend to degreade the material, by inducing
severe stresses particularly at the shoul der area and may further cause
stretching of the packaging material im ﬁther I nstances, and to degrade 't he
material fromthe standpoint of appearance, 35 : (B) The machi ne
may have to be operated_at a | ower, package, production rate.than desired,
and (O The material f&HPdTS % 2Rk §r o%gr‘?*yeo?zg%’—%lﬁe%of’« g

shoul der ; r educi ngpebliraicerawroisempenst itwo aspbosnerltang Snventierm) ai ms
of this specification set out two aspects of this invention. Exanples of

the invention will nowrhe descrihed.wt ence.to c AN (o
drawi ngs in which: Fig: pg.e; pogs“&vgct%‘ég%?{gﬁvﬁﬁicag%f %%m%%l%gs%al
machi ne of this wheantrederemued itd utie sddoomparyieghddawingsi <a nddmdiizon,
Fig. 2 is afront elevation of Fig. 1, showing certain drive nmechani sm of
t heé machi ne. Fi g. F34gi.s lais de pdxspecbivef ofha vewsiqged tfafm+fyllz2, Fig. 4
is an enl arggd. hogli t.al | o8, on.lai - - . Flg . Fig. 5
i% an enIarg% a@e&?%gg%égé%fﬁ%%ﬂgenergﬁﬁébﬁﬁ ?Fﬁqu}. é%égﬁé% EbgFig. 6 1is
~ a section genethpdyodn thilse iventiorjg. 5 Fig. 7 is a diagramof a
qpntrql circuit Tpighie 1% £¥ront elevation of Fig. 1, showing

certain drive mechanism of the machine,

Fig. 3 is a side elevation of the lower part of
Fig. 2, | . '
Fig. 4 is an enlarged horizontal section.generally
on line 4--4 of Fig. 2.
' ] Fig. 5 is an enlaéged vertical section generally
. on line 5--5 of Fig. 2, _
Fig. 6 is a section generally on ‘line 6--6 of
Fig. 5, _ '
Fig. 7 is a diagram of a control circuit for
Fig. 1, and

Corresponding reference characters indicate
corresponding parts througout the several views of
the drawings.

Referring first more particularly to Fig. 1 of the
drawings, there is generally indicated at 1 a vertical
" form-fill-seal apparatus of this inVenﬁion,'in which
a web W of flexible packaging material is pulled from



f@é pondi ng reference characters indicate correspondi ng parts througout

the séveral views of the drawings. Referring first nore particularly to

Fig™ |1 of the drawings, there is generally indicated at 1 a vertical . .
-formfill-seal apparatus of this inventiongin which a web Wof flexible
packaging material is pulled from a supply, fed over neans 3 for, formng

the web into tubing T, product to be packaged js ovided (ip any of .
various suitab?} es\)\gﬂ’%ykngﬁﬂ REET) MEFNS, S %gq{ubé‘?ﬂ’?{%%dtgﬁaVﬁggiB Orati 6ns -t
are perforned oubifg Tybprodastoercbadl lpadkuedhtts piodidegai(ini n any of
various suitable weLl-known wa seal,Jt, to form packages. The
packagi ng mat T4 °#ra¥aﬁg°f‘8wsﬁ%' ' ﬁ&%ﬁmew?ffgﬂ] lj("Pog?’&xarrpl e, and
t he supply Sraytleing, candt sealldaghyperatiions cire hpetfbmmedi bablkhesupport ed
as indicated he _f ' R JRLE r shqul der nerally
of a conventi g% ‘;i??rpgssg%ﬁ]egglgﬁg\% or eé)aarr%%? %Q?ﬂeggo%ggi S%gd uU. S
patents 050 91¢arieuscsudtghide w&llrdawwrg wanss BoEoiseabditstouforny, 1969,
and 3 664 086 4 gsue, BY PR3 pad | 4h Rhé&s b ag e
form ng shoul erég g%%ﬁs gée?heéaﬁﬁ§%'pac ad%ng &gfé?%a}3Vntgn§%g&?ubing T
wi.th the | ongiR@tyethyeng £410.afer BXmRIR, vtnd \ikhe suppilligmay be i
relationship, @owseitaeka bea?@ollulH e @}Y@Vﬂﬂh%&iﬁaﬁﬂyas\dﬁbb'r%d y.
extendi ng, holl ow nandrel 1 (gl SQ_as ﬁSho , for exagple, 1n the above- -
ment i oned coasdF ghRA1ERLEGt 8%t ). TRE | QHﬁgqiuﬁﬁﬁnﬁa gPRYobRsagn the o
i nsi de, . mar gi nEddmPAgt SRotlderdgentiraliy reffig. cdnvéntiogadmigbec sch
ndi cated sui tgbl 6, 25,7e805 Lampil M 'S | SBRLOLGAEROLTS Opatdatd OF the

3 050 916 issued August 28, 1962, 3 449 888 issued

15 June 17, 1969, and 3 664 086 issued May 23, 1972.
As showh in Figs. 1, 2 and 4, the forming

shoulder 3 forms the web W of packaging material into

the tubing T with the longitudinal margins 9 and 11 of

the web W in lapping relationship, and directs the

20 tubing downwardly around a vertically extending, hollow

mandrel 13 (also as shown, for example, in the above-

mentioned coassigned US patents). As illustrated,

margin 9 is on the inside, margin 1l-on the outside.

At 15 in Fig. 1 is diagrammatically indicated suitable

25 means for sealing the lapping margins 9 and 11 of the
web to form a longitudinal seam for the tubing. Product
is provided in the tubing T via the hollow mandrel 13

in suitable conventional manner, and the tubing is @
transversely sealed at package length intervals by the
30 sealing means indicated at 5 below the lower end of .

the mandrel. Theé sealing means 5 may, for example,
comprise a pair of sealing bars each designated 17
operable in a fixed horizontal plane below the lower ..
end of the mandrel to form a top seal for the package
35 being completed and the bottom seal for the next packag
to be formed. The seal bars may have cutting means
incorporated therein (as is conventional) for cutting
transversely between the seais made at 5 to separate



web to forma |ongitudinal seamfor the tubing. Product is provided in th
tubing T via the hollow mandrel 13 in suitable conventional nmanner, and t ’
tubi ng~is transversely seal ed at pack l ength intervals by the 30

sealing neans indicated at 5 below the& | ower end of the nandrel. The

seal i ng neansgiéngl fgt§5§§g %gﬁoﬂpfkéﬁ ?hgakhbgkgseau ng Joars each

esi.gnated 17 opera Ie In a ori zonta | ane Iom/th ower end of
e’ mandr el t(?WQR@ﬁQF4¥uP§m%ﬂef%ﬂv¢h§19ackééusgsabedngncEmsbeted and t he

bottom seal far- & T S 2@s my have
i A oe LR O By TEea cBmvaee Y D

cutting neans i.ncqrporated

transver sel Bﬁ?ﬁgb %Rﬂﬁ%@rmﬁﬁ?a?agk?ﬁeséﬁﬁﬁﬁbe1nchW@nGonpleted
package P fromhduséalanrsIIﬂtK@i@@b@ﬁeﬁentheftﬁbgngnaQQQan illustrated
in Figs. 1-7 0 mar

, ent fed
downwar d, one b|5a‘ac eaegg %chg?%sl n%rg?r%‘%tcy? SSeﬁf‘ebﬁ?g ‘?aﬁél h&qé‘ﬁen The
t ubi ng dmelIsQ&QAQﬂyonunhﬂﬁﬁnhinqeédrcyhéeSranbeeseelsbaﬂ%nbeln? cgosfdbfn
the tub f S r c ui tabl e
rmans. vhrch  SHREAdH WE G Seih WuOBE! SuEPaANL! faRRC R | P12
used for HHblﬁ&ﬁﬂh@:ﬂhﬂllkuQPQYﬁﬁﬁtp@@b andyweldnkoawnadot fthe, The web W
is intermtteridy, B hivkd IR i YKo JseBl B§§§UE8Q &ar gw%?’i' | ng

operation at %, 15 and fed forward toward the form ng s nmeans
idi cat ed genda PR& 3RLEed between the supply roll and the f ormi ng

shoul der. This nearthe’ web ity nidtenti yroperpbbeliedappbm aupervard force
to the web atpﬁyp@%ll(ﬂ1tﬁ%&%ﬁ%é&r¥%§L£§EX égéfing operation at 5,
' 15 and fed forward toward the forming shoulder 3 by
means indicated generally at F located between the
-supply roll and the forming shoulder. This means F is
intermittently operable to apply a forward force
to the web at a position between the supply roll and
20 the forming shoulder for feeding the web forward one
package length increment in a given interval. Thus, it
acts as a web feeding and measuring or metering
means. As illustrated, it comprises a lower roll 19
and an upper roll 21 with means indicated generally
25 at 23 for intermittently driving these rolls through
a predetermined interval corresponding to the desired
length for ‘the packages to be formed to feed the web
forward one such increment. As shown in Fig. 2, the

& driving means 23 comprises a continuously operating elec-
30 tric motor/-speed reducer unit 25 driving the input
e of an electric clutch/brake unit 27 via Gearing indi-

cated at 29, the output of the clutch/brake unit
being connected to the ldéwer roll 19 as indicated at
. 31. The rolls 19 and 21 are geared together as indicated

35 at 33. The clutch of unit 27 is adapted intermittently
to be engaged and the brake of unit 27 disengaged for
driving the rolls 19 and 21 to feed forward the
.requisite package length increment of web W on each
fged cycle by a suitable programmable control 35 which



.Gt he form ng shoul der for feeding the web forward one package | ength
néfpment in a given interval. Thus, it acts as a web feeding and neasurlng
fefering neans. As illustrated, it conprises a |ower roll, 19 and an
upper roll 21 with neans indicated generally 25 at 23 for intermttently
driving these rolls through a predeferm ned i.nterval corresponding. to the

desired length for the packages to be forned to feed the web forward one S
such i ncr erfEhtUnder sERAMCPALFPY. of aphengprierngd mdawe Fidborrd ses a s

conti nUOUS|th@FI€Iﬁ¢mQa§11@§ dSthga etPhAH/ thaeptakddnfagud t 25 driving
t he i nput an elect i c_clugchlbrake unit 27 via ggﬁrln%g |nd| cated at

29, the out ch B %Im%hkﬁ?gkgyﬁ taﬁél REMEdRA &8 ower rol |
19 as i mli aweskll atf 3the Tineb rl hndlﬁuhmng‘l‘,althegeaﬁQd:ht agrinh@eiasg i ndi cat ed

35 at 33. f | | | ter ent | e engaged and
the brake o¥ %Erf#d[ra ﬁ%l%%%g%ﬁe% f%%g%gggg %S R ? eﬂ:yﬁﬁf‘gl to feed
forward t he¥®Ekfi site package | ength increnent of meb m/on each feed cycle

by a suitable prn FzY85075] I h of an
e%coder 37 (see %?%&g%mﬁ]ﬁgﬁﬁfcﬁ gxg:"’ghgd}nggﬁhgig {}‘;e C@'r aie engaged

to term nat®Xh® ¥ y%*eu%ﬁ%lrrén‘é?ﬁ@ﬁgrgélfé ﬁﬁé $hme| Ut the web W o
and tubithg tB driee £t oiiredd f@aﬂlﬂglgsoemeaaed afflet BB cRementdicyengaged for

e e, SRS 5y, 28, SRt B ke m R s 35 e g, o na ol e
shoul der 3.rolis iTcramk2l ofs t bakarbupV drd paldeddokert kheeasuring and
feeding f0@6%&%%&”Ekéﬁidé&th&RdEP ggnsgghlgd %V%ingh%eedlng
means indicated generally at 39 in Pigs. 1 and 2
15 below (downstream from) the forming shoulder. This
tubing feeding means 39 acts to apply a forward (down-
ward) force to the tubing T, separately from the appli-
cation of force to the web W by the rolls 19 and 21, .
- and externally of the tubing, at a rate such as to pull
20 the web ‘over the forming shoulder 3 under tension to
maintain the web taut. In this regard,. the tubing
feeding means tends to draw the tubing down (forward)
on themandrel 13 a dlstance greater than the package
'length increment in the stated interval of operation :
25 of the rolls 19 and 21. The draw-down force on the
tubing is relatively low. While means 39 tends to draw
the tubing T down a greater distance than the packaée

length increment, the tubing is drawn down only a dis- ®
tance corresponding to the package length increment
30 (the tension is insufficient to stretch it to any sub- -

stantial extent), and the package length increment of
the web W metered out and fed forward by the rolls 19
and 21 is thereby taken up and pulled over the forming
shoulder 3 under tension, with the tension substantial-
35 1y uniform for proper tracking of the material over
the forming shoulder. |
The tubing feeding means 39, as illustrated,

comprises a pair of endless belts, and more particu -
larly a pair of vacuum belts each designated 41 at op-



form ng shoul der 3 under tension by tubing feeding neans indicated
generally at 39 in Figs: 1 and 2 15 bel ow (downstream from the form ng
shoul der. "This tubing feeding neans_39 acts to apply. a forward (down- war.d)
force to the tubing T, separately frdmthe appli- cation of force to the
web Wby the rolls 19 and 21, .and. externally of the tubing, at a rate such
ag to pull 20 thesye& eveest BE Eﬁérf'mﬁﬁd&@lu|1¢er(f%ﬁlﬁﬁ&fudnﬁ(ffﬁﬂi§biﬂg mai nt ai n
the web taut. In this regaﬁd, tha t%bing fee ingépe n;{ten s to w t he
tubi ng down (foF&r BYPIRYt hRrdRGFef b1 0%y, nc-ﬁﬁie &t i ¢ ackage
| engt h i ncrenenbelt thaisefahedundt anvappelr gudlsy o3 2mdfa thewewl | s 19
and 21. The dr r on_th i IS, rel ati vel - | | e means
39 tends to %r%?gg)t%gi %ng aévv%r%ggl?%glt ea% %s?lfﬁ'i:ée a{k#ac’%"ﬁaeégp&%kage

| engt h i ncrenennovahdet ibney readhaddadengagelapls diith tthe ewpikn®spondi ng
to the package 4epgtp,in ; : NSh-@N ol S dASUTA 4 Ci stretch
it to any sub- gtga%f?g# gétggﬁgt‘,lsgn%@%&gﬁﬁ%g?#&ﬁ% lljn'crlg{rrgen%v%)f t he
web Wnetered oRelievst Earf 8prgchr ey are Feund-eth on@ PLqak théreby t aken

up- and pul |l ed ongyih§eafl oabuifi pheshder 49 Wit ilreNF< Fid h 8 hend egipi on
sbstantial- 35 1|y unlforn1forggroger trackln% of the material, ovey the
form ng shotf det? WREChuBi KECREBLAgIraHRs 159 3uital QKﬁQQﬁ%Rfl?ﬂﬁiwises a
pgir of endl essmamhés, vaadanvaeupar hose Sl.amhe deld hay halesinddel ts each

the Cubi ng to- reRECe? aoLRLEEpTecThsSyplS TR Rat 46y T, 20 RO 2D

WNWar i s a rai around an
upper pul l ey 43Thedinnesweeashpdlrepiifhendbedd dmerejed ias serkinve a
downwar dl 'y engagement with the face 55 of the block 47 toward

15 the mandrel 13, i.e., the inside of the block,in
register with one end 57 constituting the inlet end
of the vacuum passage 49 in the block. As the belt
travels past inlet 57, vacuum'is drawn through those
holes 53 in the belt which are in communication with

20 the_inlet. The tubing on the mandrel 13 is thereby

' vacuum gripped to the inner reach 4la of the. belt
for being fed downward by the belt.

The vacuum belts 41 are'operated intermittently
for feeding the tubing.T downward on the mandrel 13

25 concurrently with each operation of the web feeding

rolls 19 and 21. The belts may be started in operation
- generally'at the same time or somewhat before the

. S rolls 19 and 21 start feeding the web W. They are
Qperated at such a rate relative to the rolls 19 and 21
P 30 as to tend to feed the tubing downward at a rate faster

than that at which rolls 19 and 21 feed the web

forward, and may be stopped generally at the same time

-or shortly after the rolls 19 and 21 stop. Means for

operating the belts in this manner is shown to comprise
35 a gear drive 59 from the electric motor/ speed reducer

unit 25 to the input of each of a pair of air-operated

slip clutches each designated 61, with individual

drive trains as indicated at 63 from the outputs of

the slip clutches to the upper pulleyé 43 for thé two



bbl e i nner reach 41la engageable wth the tubing T at the respective side
he mandrel 13. The two pulleys for each belt are nounted on a bl ock 47

havi-ng a vacuum passage 49 therein (squFigs. 5 and 6) 10 in which a yacuum

is drawn in suitable conventional manne® via a vacuum hose 51. The belt has

hol es 53 spaced at suitable intervals t-hroughout jts |length. The inner

reach 4la of béktbell.t ragekdipn citaldhed @lgagamiider tdoitecl ase ad of the’

bl ock 47 toward _15_the pandrel 13, i.e., the.inside of the block,in ’ \uﬂ}
register mﬁthabﬁevgzaeSggcgE§ﬁrt§9imgﬁﬁﬂaﬁ%ﬂﬁa eaé?(ﬁOQ$ﬁP£iﬁ%ER¥passage '
49 in the bl othe psoghembpaebilet caondrolpah. iMHeetldBAew gdunetiensiréon t hr ough
t hose hol 53 .1 e i ar.q ;i UYBHY ' . 0O the inlet.
The t ubi n?onéﬁﬁga%gnérgg‘bgggﬂi gﬂfeheserielt%j c\(;lacuumsgfﬁltipg{e%v%%% e inner reach

4la of the. h@Fivipy bbenhefss edshemad Bihe IRATR tinerHer \RUEWABE ts 41
are operated gtgeai thenkhichesdf eadivad Miakd/idie 2 HoMEVEEtugbed he

mandref 13 25 concurrently wth each operation of the b f efi roll's 19
~and 21. The b@P@stﬂa?abgtégarFQG St 18 kﬁWQH?iyﬁﬂﬁ§§?§y£§rt§E %g time or
sonewhat bef othet belkel batid ané 2leitariic felatidly/bdtukewani¥é They are
foed the Kubl b SORRIERLeR: OF Pamewrink S YrERETEr O AR ThrPeh8E and
21 feed the wehehobednd, deadtuatede t3t o Yendrel ty. dfhihe sanme tinme or
L ey T chdRgbl | Snd0otp chugias W d VLGPELAILAQ BERLDE (5 1T
not or/ speed fEeMc&heunndt235t ¢t the pekitsof each of a pair of air-operated
slip clutches eachigdegsh@na @Qandeda1ﬂﬂgﬁéﬁﬁgggt&giaﬁ F{gsnsiasg,i ndi cated
at 63 Trofthe QUIBELS Jipend Teducar WY 75 {9 %oplPelel bogys 43 for the
t wo 15 e mo P per: _

' " tinuously: The clutch/brake unit 27 is actuated (i.e.,

its clutch is engaged, its brake disengaged) in timed
relation to a function of the apparatus such as
a filling function, the encoder 37 being operable to
20 signal the programmable control 35 to actuate the
unit 27 to start driving rolls 19 and 21 to unwind °
the web W from the supply roll R and feed it forward
at the appropriate time (e.g.,when a scale has
weighed out the quantity of product to be delivered
25 for a packagé,.and_has dumped the product for delivery
down through the mandrel 13 into the tubing T). The
unit 27 remains actuated for an interval such as to
cause rotation of the rolls 19 and 21 to feed forward
a package length increment of the web, and is then
30 deactuated. The interval may be determined and con-
trolled via the programmable controller 35 or by
means of an optical scanning system operating in
conjunction with registration marks at package length
intervals on the web in the case of preprinted web, or
35 by means measuring the rotation of the rolls 19 and 21
-in the case of unprinted web, or in other suitable
manner well known in the art.
The programmable control 35 operates to actuate
the valve 65 for engaging the slip clutches 61 to start



belts 41. The slip clutches 61 are under control of an air valve 65 (Fi g@/
7) which is in turn controlled by the programrable control 35. The l|atter
-f-uncti'ons to 5 actuate (engage) the slip clutches 61 to start driving the

belts either at the sanme tinme or sonmewyat before the electric clutch/brake

unit 27 is .actuated, and to maintain the slip clutches engaged for driving

the belts untilgfe g4 easélsepwt@b/ Biekerunkt tRé L@meS tdnrcloyat ed or
‘seakwhat thereafter, the S clutc eiééhen belnagdeactuated t.o stop the

bel ts. Wile ertfiRwhat é??% EReit EREAS paP nPRAsElp SERATENE @FNGs from the
unit 25 to the #1d tvdeb Iw1 fé\ﬁu@ﬁ@re:bw@ﬁdof:héheoammaqatsu@uqﬁelii g 1-7, 15

t he notor /spe r edu it 25 erated.con- t|nu T
cl ut ch/ br ak uﬁqlqlus?? e %t’é‘aﬂ(’? 39 %i 9(L,I BPSﬁatE ?é&? Q:I%[es br ake
di sengaged) ir1Wébm£brwa£d;ohheobaltsnareomnobpehatappaaaﬂuactumb as a

filling functioqf,. pﬁﬁﬁvﬁaﬂgr 106! ﬁngPﬁééb%Q tRe2Qe 'ggggegh ver . g

progr ammabl e contro {0 BcTUAredt Sstart driving r
and 21 to unwi rithe Heoxmeingyshowidee 3upBhe ﬁﬁLVeRfaﬁdth@ebedﬁsfGﬁWard at

- the appropri at %&éﬁreu(@tgtha@eaeﬁaseal ErQ@élV"ﬁ'tQQeQ'a‘Elét gtrlé%.t%‘iant'ty of
product to be delivered 25 ackage dumpéd the product for

and
delivery dovh ?h%ﬂmﬁh?kﬁﬁﬁ%nﬂ?é?glghlﬁ?%lﬁhégtéﬂﬂnélee efhd&hgnit 27
remai ns act uat efeH ofoBfatd! erved éxls:hpaé tehégumayr ¢ead @0 @fraviaa rolls 19

ard 21 10 1 eed Jourgs BskROr,l ehaLl CLRIEnL gl pLlle Mebydng 1 Lhen
progranmmabl e codkls |9 éﬁﬁoZlbﬁee@aﬂheoﬁehnfopWacdl(shamnung st em
operating in “belts if wholly free of any restraint would travel
15 a distance 10% greater than the amount of web
released (i.e., fed forward) by rolls 19 and 21.

'~ However, the tubing T cannot advance any faster than
the rate at which rolls 19 and 21 feed the web
forward without stretching (the web being caught

20 in the hip-of rolls 19 and 21) and the pull-exerted
by-the belts on the tubing is relatively light and

" too low to cause any substantial stretchlng. Hence,
the belts travel generally at a greater rate than

- . the wgb and, in tendsng to travel faster than the
"+ 25 web, exert a downward pull on the tubing T to
. tension it and thereby pull the material over the
‘ - formihg shoulder 3 uhd@r tension to maintain the web
< - taut. The operation of the belts at a greater rate

-~ than the speed of the web feed is governed and

30 controlled by slippage in the slip clutches 61, and
by some slippage of the beltg past the packaging
material. _

At the start of the downﬁard feed of the
tubing T, the seal bars 17 are open, and remain open

35 throughout the downward feed of the tubing off the
lower end of the mandrel 13. The means for moving the
seal bars toward and away from one another is operable

as in the second type of prior vertical form-fill-seal



~ .
unction with registration marks at package length intervals on the web
n Yhe case of preprinted web, or 35 by neans neasuring the rotation of the
r s 19 and 21 in the case of unprint web, or in other suitable nmanner
wel | . known in the art. The progranmmabl €“control 35 operates to actuate the
val ve 65 for engaging the slip clutches 61 to start driving the belts 41

either at the RSFHELIAeHFOrecErR kAt 2beyYer cwehd kobws 19 &he 2rtstart RS

f eedi ng thedvveb W fWHeyar€hd ]g)w{iﬂﬂ] be axga][n'zmghageuglésgggfggogggsi n“@ggr;[‘leor
rolls 19 and 21 rate to e e or war e _
and act to draﬁﬁ‘figﬁﬁgtﬁw S PACKREC alepAENRE N§BsHs aP6 thie for ning

shoul der 'Hhelhs\AﬂfhnvérﬁxéwﬂtShéstﬁuch?thaHoWhewg?egdcgagﬁraVGL at a
rate greater ' | olLls 19 an ee e

forvva?d. For é’%&r‘?ﬁ}g%’i hr%yéﬁﬁa%?%er%m%%gt%%ée?nﬁtpgc agg SBﬁfhlo%\%reat er
‘than the rate thte Wikiing of |ef i otherdlotef cendt b€ thb handzed ,( that 6;, t he
belts if whol lgjf¢ t i el .1 digt.a 0
greater than1ﬁ$§€§§1ﬁﬁa€§“%é£?r% egiéﬁg%%E%%?é¥e§°fgF%Brﬁﬁgbggﬁ& ls 19 and

21. However, tife 3shidly andAivchieker the Fesvaerdt Readt né thee at which
caught 200 tha mpal Folle 36 and 1) aar i he o LUSLAE e The belts
on The tubi ng & RARIHALISPIE4ASHnd oS by ¢hubdhes Ahyasabstantial
- stretching. Héeestudtedaitthdr avel tipensame | yimé asgeRat epllat @ot haa the ¢
(web and, in LoNTdHed,0 I Aol Y UndPELELLE. FindEPac SXELL 2o IOYRAT I Pl -
slip clutches may be wholly disengaged so as to stop
15 drives 63 to the belts 41, or they may remain
lightly engaged to exert a light drive via 63 on the
belts so that the belts exert a light draw-down force
on the tubing to maintain tension in the tubing.
With the tubing'T_stopped, and with product in
20 the tubing above the transverse seal at the lower
' end of the tubing (this seal being one package length
below the seal bars at 5 and constituting the bottom
seal for the paékage to be completed) the seal bars
are closed on the tubing to form the top seal for
25 the package P being completed and the bottom seal
for the next package to be formed. The seal bars then
open, and rolls 19 and 21 and belts 41 are'operated
through the next feed cycle.
The apparatus shown in Figs. 1-7 wherein the
30 web W is intermitténtly metered forward in package
length increments by the rolls 19 and 21 and the. tub-
ing T is advanced by the belts 41 has been demonstrat-
ed dramatically to reduce both the breakaway pull
and the continuous pull on the tubing in comparison
35 to prior vertical form-fill-seal machines of the
first type mentioned above, and more particularly in
comparison to the standard'HaySSen Manufacturing
Company vertical form-fill-seal machine. The fallowing
chart shows the results of comparative tests on



tension it and thereby pull the material over the formning shoul der- 3 under
tension to naintain the web taut. The operation of the belts at a greater
rate - than the speed of the web feed is gé erned and 30 controlled by
slippage in the slip clutches 61, and by sone slippage of the bel ts past

t he. packagi ng- t 4he tubing T,
the.seal bars ggig?gﬁéngﬁbakﬂg %a%lQRs Q& Wﬂ?@ﬁ out he domnmard feed
of the tubing oﬁﬂnthéuPEﬁePUéﬂdf@r o ¥ ﬁﬁﬁ@ﬁe@%&?agwﬂgrﬁiﬁﬁﬁfQﬁ Foving the
seal bars towar Qtaﬂéaewaﬁa&ee@hoaecm%h%a & PN B aDf eideaseerad
type of prior vertical formfill-seal. . 'machines referred to above, well
known in the5arFuSvﬁBﬁWPhénr§P9§ 19-drid 21 have neasured out and fed
forward one package |ength of web W and the 5 belts 41 have drawn the
tubing T down one package | ength on the mandrel and fed one package |ength
of the tubing T off the lower end of the mandrel, the clutch/brake unit 27
is deactuated to stop the rolls 19 and 21 and thereby stop the forward feed
of the 10 web, for the dwell of the web and the tubing for the sealing
operation. The slip clutches 61 are deactuated either at the same tine as
thé rolls 19 and 21 stop, or slightly thereafter. Wen deactuated, the slip
cluteches may be wholly di sengaged so as to stop 15 drives 63 to the belts
413 or they may remain lightly engaged to exert a light drive via 63 on the
belts so that the belts exert a'light drawdown force on the tubing to

mai ntain tension in the tubing. Wth the tubing T stopped, and w th product
in

€



he tubi ng above the transverse seal at the | ower end of the tubing
i $ seal being one package |l ength below the seal bars at .5 and .
nstituting the bottom seal for thz(p,ackage to be. conpl eted) the seal bars:
re/closed on thejtubing to formthé top seal for 25 the package P being
conpl eted and the jbottom seal. for the next package éo be fornmed. The seal
bars then open, ar[d rolls. 19 and 21 and belts 41 are operated through th e
next feed cycle. The apparatus shown in Figs. 1-7 wHerein the 30 web Wi¥"
intermttenthy—netiered forward in package |ength ingrenents by the rolls 19
and 21 and t§1e"§tu - ing T is advanced by the belts %as been denonstrat -
]

. 1
ed dramati cgw t® reduce both the breakaway pull afd ¥ he conti nuous pul |
on the tubirg @n Bonparisgn 35, tA i Ar Yeptigal fgrigfill-seal machines
of the fiwstat ppesrent ivvned uabgve;: amdgmpe gt c‘uﬂhargy in conparison to
t he stand3r & yssien Manuf acturi ng Conpany verstical > ormfill-seal nmachine.
The fol | oi fy gharft shows the results of conparati vA f@sts on different
packagi ngf i g of{ the breakaway and continuous pul B f%r different

. o, . ’ .
-packagi ngufi bnm® onl a standard Hayssen ‘machi ne and agprlbt otype of the
appara- 53 Us ghown in Figs. 1-7: [ ERR] ~ »
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In the tests on the standard Hayssen nmachine and the prototype of this
i nvention, the same form ng shoul der was,used on both nmachi nes, being 7
from5 one nmachine to the other for(xﬂﬁglng out the tests, this form ng -
shoul der being a chrone plated cast bronze shoul der di nensioned to form
tubing with.an internal dianeter Oﬂ'bl W th a ap

‘eam of normal overtRpthentesth PﬁsFgﬁcétapﬁéﬂayqﬁxﬁﬁ?Qﬂmﬁ 0% | ft

5 f7 Icm (prOt{théll@ﬁ(f)ﬁofﬁpeSeﬁﬁ}:ﬁbﬁwﬁ.nﬂfe54:1©mdvm&h@) s almey fﬁﬁ:ﬁtfirfgl m test ed,

the film was roma su nmun in chi ne, or ned

into tubing O ?&Aﬁ‘l rs‘ﬁ%ﬁlﬂﬁga énsﬁgltf‘ cra Pe\f/dstogtltn odre[ a%lﬂenﬁl ower end

of the tubbngondSnachlinei ght sheepthaddéort @atrlrericﬂqarqmtt d:kmetimsﬂsne t he

amount of melgw s(kggmgﬁgl ég?gfgegeéﬁé the A 1§y%ggdlg i'ng, which

was the "breakaway” pu m- novi ng, ch was t he
"conti nuous" kpmﬂlzelﬂh@ﬁbdéﬁs@lﬁﬁnﬁh@@ﬂarﬁ@ar@%@hﬁhﬁ@g We“—l'ta%fh age 20

(carrying theu%@élfnmréiaiﬁeéegabﬁt abBae¢ Oyls @im operat bl Wivh lower end of
its stroke, the weight (force Ogﬁaid to_the lower, end of tH@ltublng
e

taki ng the pliRR %% h‘é cRPFRa4 8Ral Ipar@for 1RFYRANGE 1 HE*® ubi ng down.
la the cage ofidtle pfotheéypelmfwhbi 26287 IcﬂlVQIﬁirchPﬂ.,dlb@ tss Mdp vesam

deactuated so_tha h did t,.exert an I | ed & br eakaway
and cont|nuou%b%%% 5 g nﬁmdggg?ﬁ1n 8r #E % g¥q¥¥gk tﬁﬂéyf the rolls
19 and 21 in wasrétaen fooheedsupplfi Irmlﬂonmmefdrom ttﬂre sggiineoll Rto
the formng s | g 0, p n e 1 the anmount
of pull FGQUI$@% thT%gn%?ﬁo FFbﬁﬁ%egvg? %5% %Pfd%§§£h1§”§¥% I nt o tubing,
i.e. , the ansbempovapupttaeheir 88 thepdioweghe emd movdre tHD¥RF ni ng

shoul der 35 v@ga "welg hE§swé9et ESdE@.Wt@Sa‘ilﬁkan%lta!ﬂ@‘ td) ddteBhithe Fie exanpl e,

35 where a 2948&2{:63% Xgﬁt (the. pul?iji7 ucirll-’tel (A to start

the film moving, which was the "breakaway” pull; and

(2) to keep the film moving, which was the "continuous"
pull. In the case of the standard machine, the carriage
20 (carrying the seal bars) was maintained out of operatbn '
. at the lower end of its stroke, the weight (force)
applied to the lower end of the tubing taking the
place of the carriage and seal bars for puiling the
tubing down. In the case of the prototype of this.
25 invention, belts 41 were deactuated so that they did
not exert any pull on the tubing, the breakaway. and
continuous pull being determined by means of the weights
with the rolls 19 and 21 in opération to feed the film
forward from the supply roll R to the forming shoulder.
30 As is apparent from the chart, the amount of
pull required to form the flat web of film (for each
film) into tubing, i.e. , the amount of pull required
to.pull the film over the forming shoulder 3, was much '
less in the new machine than in the old. For example,
35 where a 2948g breakaway pull and a 3175g continuous
pull was required in the old machine for item 7, only
a 56 g breakaway pull and a 56 g continuous pull was

required in the new machine.



pdl | \Was required in the old machy/gd for item?7, only a 56 g br eakaway pul |
ngﬂa 56 g continuous pull was-required in the new machi ne. The filling
t packages nay be carried out in conventional nmanner, well-known in

the~art, eith on.an.intermite j LS, Q6 maldds . of a liquid
product throug ﬁhf%ﬂlf'ﬁé Pr?a%s?vgas(’teﬁ%%%%gﬁ%gybgecram é', y&frl'saielnl?ai.ni ng .
liquid prashretenniohelt manmgrabowesl L Henden el nathghigatk + led thethse®Rrse sealg 5
are made. Arp i/ﬁ@g\hggtg__gﬁitg?g_ q_é# s llop’e speppkhatasheyBsaveral objects-

of the invention are ac ~other advantageous results attained. As

vari ous change$u£8u#goggﬁ@ac&gdﬁék{;&ﬁ&y%ﬁgngg_.gﬁg;,ie%_% ajyh et hods

W t hout depar% ng fromthe- scope of the invention, it is intended that al
matt er cont anaedoenmafe rabyvSadastedd pirDHnl BIusHoRE PR Cthd Taddthpanyi ng

drawi ngs sh | BheLRr ehed Rsvd] | MstyRl bNetaBd tRah svierisd i i ting sense.
Cl Al MS: - 1. a%&b#_ﬁg rrie)t hod of formng, filling and seal i ng packages
conpri si ng ife@tfi arenfMBfereasuri ng successi ve packaging | ength increnents

of a flexible web and pulling themfrom a SUf ly and feeding them forwardly
5 to means for fBRNVAEYt REMEAS GRAME ngtt thk gu ®i ﬁ&eﬁ‘eitg?;teftfl’@ct ed by

appl yi ng a fguvargingbfeees OF i alvdet iegnatBeastpeivednthd he fornming 4
reans, feedi g Lhe, tyRLd Ao el O S.doygugrdly extending |
As various changes could be made in the above ' 3
constructions and methods without departing from the -
scope of the invention, it is intended that all
matter contained in the above description or shown
in the accompanying drawings shall be interpreted

as illustrative and not in a limiting sense.



-tubular nandrel and off the lower end of the mandrel 10 as each |eng hé¥é>ﬁ

nmeasured and fed forward by applying a separate fé‘marﬁrﬂg—iche_Lg__h g
tubi ng" such as to pull the web over the formng ne aﬂuagﬂ maintain it taut,

sealing. the tubing below the lower end of the, mandr , ”M'W
adapted to 15 be opened for,intervals for AT d pulx from

its supply and feeding each package |ength of the tubing. domnmardPy of f the
Mew€r end of the gaAdMS:-and -cl osed on the tubing during each dwel |l of the
t ubi ng between successive feed cycles to forma 20 ° transverse seal -across

t he tubing, and deliverj r0 . p . r.dlsy t hrough

t he n;nhrgl and oﬁt of F@% P%%ggd ngcﬁﬁ%%lgﬁé ?géggﬁghggﬁyégﬁgjgﬁéing. 2.
A net hod as clalnpdckagcﬁapwmpnm@qme @mm@nmattqnﬂiMwmaaaunﬂqg;anddeqpﬁvaa
web from the supp 1&%‘9 1&1‘&%&%& Otfhz} (3570 JTRANS lq

predet erm ned rat e tubi n ndrel . in su
manner as to tendPF& BH& meH Wﬁmh@-ﬁ qﬁﬂéﬁ%ﬁ di9 ﬁﬁﬁﬁii into

30  order toECre%emtesttw @0 ripA nigh Q:hfeﬁﬁd.lﬂ‘l@ Hudringd. the Auidtingl as
claimed in claim2 wherei

cgrried out inter fLPﬁnF'F;’}e&Pfﬁdc l A égﬁr%h% tfr?zlt"i‘?%qi%tgrfr%rﬁci 5 dqr |e|ngI >
and measuring of wied bettween 4he sﬁp@ﬂWh@@d&&h@zﬂdnming1méansnifedﬂﬂ
Lo B L0, o Ve Rem! Ak tkane s B AGY AN ©f e
 Apparatus for for fudbglam unandgeé.n@ngemffng:he lower end of the mandrel
10  as each length is measured and fed forward by
applying a separate forwarding force to the tubing
such as to pull the web over the forming means
and maintain it taut, sealing the tubing below the
lower end of the mandrel by sealing means adapted to
15 be opened for intervals for said pulling of the web
from its supply and feeding each package length of
the tubing downwardly off the lower end of the mandrel
and closed on the tubing during each dwell of the
tubing bétween successive feed cyéles to form a
20  transverse seal across the tubing, and delivering the
product to be packaged downwardly through the mandrel
and out of its lower end into the lower end of the

tubing.
_ 2. A method as claimed in claim 1 comprising
® ' 25 intermittently pulling the web from the supply and
. feeding it forward to the forming means at a
¢ B ' predetermined rate, and pulling the tubing down

on the mandrel in such manner as to tend to pull
it down at a higher rate, but with slippage, into
30 order to create the tension in the feeding step.

3. A method as claimed in claim 2 wherein the
pulling of the tubing-down'on the mandrel is carried
out intermittently and concurrently with the
intermittent pulling and measuring of the web.



wnwar dl'y extendi ng tubul ar mandrel for delivery
ﬂirethrough and out of its |lower end product to be packaged,

ﬂﬂﬂﬂlﬂﬂ"ﬁ” feedi ng and neasuring means 10 .for pul i ng
crenents of a,yeb of flexible packaging

mat-eri al fron1a suppl , ‘medsuring said i &gnents and feeding themforward,
formng neans for formng the fed web into tubi ng, said feeding and .
measuri ng nmeans actin ly a 15 forwarding force to the web between

t he supply and 4he fogﬂmﬁ@hﬂgaﬁs ¢baimeddingciain Pnehemehnstherward to

said form ng ”?ﬁ@flﬂﬁ@”éffEﬂeaﬁﬁbihégsﬁafﬁgaBéESréOEH@VﬁhﬂﬂlﬁgrQﬁdt0 t he

“tubing operable as the web _material i s_neasured_and f forward to _the 20
form ng means t%ﬁiﬁﬁ?l¥$e°fuBPﬁgW%BmﬁnQnSPﬂESnﬁﬁB?EltﬁﬁdBPlgéﬁglGﬁdto

maintain it tau@e@@@riﬁgr@byt@glhebhe web material over the form ng nmeans
and to feed each package |l ength increnment of the tubing down off the | ower
end of the Pandgel, akppaeatusgforafsrhing?5fillingi agdaseadnager se seal

across the tubi end n t e opened
for feeding eadﬁg%g%é§¥;£$@3££%fﬁﬁc$e%g%?%gfd¥?eg%%%n&gﬁgoﬁﬁagg8? of f the

| ower end of tHeandnekefornndetiverw 6ﬂwnwerdbmuhgeaathngusbcandmeut bet weeng
30 successi vegfepgs Cygh&s Qﬂdtﬁfoaﬂétngotﬁefﬁ%@kaﬁéaan§ﬁ€é§e seal across ,

t he tubi ng. 6. Appar at us as al med in_clai erein the web feeding
and measuring ﬂ%hh§e$§lﬁp€Pﬁ%?Bl?oW?Beﬁe?ﬂénﬁeﬁnﬂoWﬁé?BraPSamﬁﬁééetern1ned

~rate, and f@e 3§ornp@nﬁlﬁgrsﬁubésgﬂvéhpa&uagagldﬁgvahomnbb@meﬁﬁdr@E is
operable to tend tObd iex1£fe Bgcgaglng ma@erlal from a supply,

measuring said increments and feeding them forward,
forming means for forming the fed web into tubing,
said feeding and measuring means acting to apply a

15 forwarding force to the web between the supply and

- the forming means for feeding said increments

forward to said forming means, means for applying a
separate forwarding force to the tubing operable as
the web material is measured and fed forward to the

20 forming means to pull the tubing down on the mandrel
under tension to maintain it taut and thereby pull
the web material over the forming means and to feed
each package length increment of the tubing down off
the lower end of the mandrel, and sealing means for

25 forming a transverse seal across the tubing below the
lower end of the mandrel adapted to be opened for
feeding each package length increment of the tubing
downwardly off the lower end of the mandrel and
closed on the tubing during each dwell between

- 320  successive feed cycles of the tubing to form a

transverse seal across the tubing.

0 o0

6. Apparatus as claimed in claim 5 wherein the
web feeding and measuring means is operable to feed
the web forward at a predetermined rate, and the

35 means for pulling the tubing down on the mandrel is
operable to tend to draw the tubing down on the



mandrel at a higher rate, but wth slippage, inorder to nmaintain sa[d
‘tension. 7. Apparatus as clained in claim6 whe pul
t he teubi ng down on the mandrel is 5 oper abl e m“““@}ilgmfmﬂu urrent y
with each internmittent operation of the wéy feedi ng and wmeasursi ng nean 8.

Apparatus as clained in claim7.having neans for starting the neans for
~pulling t hé tubi ng down on 10 the mandrel before the web feeding and

suri-ng . m%'ans Sﬁa&&dﬁeﬁnﬂtSéO@%mgrlfa'oét;ebuthmmbsifpyagg,am measuri ng
one of clains 5 to 8 wherein

means stops . ﬁﬁ tus as Q

t he neans for pul?? %P W%&P¥@F%oﬁﬁlgn the mandrel conprises vacuum
belt neans. met roLn eal agk S
substantlally as %Erelﬁ%@g%fét%%s%%lgl%{ﬁééh 2?%§c§ hﬂgrﬁeﬁaggg anyi ng
drawi ngs. 11. AppaamSuﬁorqpulbmngngheftubin@ @ﬂﬂnséﬁlthg E@ndﬁﬁékéées

substantlallg as Qﬁéfﬁﬂf&f£ﬁ€eﬂﬁ%ﬁﬁéﬂ%ﬁy“ﬁéﬂcﬁfi@ﬁ% ewighaggcgs

illustrated Tn thé acconpanyin rawm ngs e i fication has
been reproduced bynbﬁﬁmngﬁﬁ9tn§P?ﬁ%thﬁﬁlPgaﬁPg H?ngﬁﬁ 1P§p8§ ript. It may
contain a few anepdgBptsngphheingte difficult to read. The original

pescript containing theSe anendments may be |nspected on the prem ses of
%e Patent O fice

8. -Apparatus as claimed in claim 7 having means
# for starting the means for pulling the tubing down on
10 the mandrel before the web feeding and measuring means
starts and stopping it after the web feeding and

measuring means stops.

9. Apparatus as claimed in any one of claims 5 to 8
wherein the means for pulling the tubing down on the
15 mandrel comprises vacuum belt means.

10. A method of forming, filling and sealing
packages substantially as hereinbefore described
with reference to the accompanying drawings.

_ 1. Apparatus for forming, filling and sealing
20 packages substantially as hereinbefore described
-with reference to and as illustrated in the
accompanying drawings.
The text of the specification has been Teproduced by photocopying the applicants original

_typescript. It contain a few amendmemts which are difficult to read, The original
typescript con‘l:ain::z these amendments may be inspected on the premises of the Patent Office
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