
1                    EP 0 310 306 B1                 2 Description
which is more compact In size and produces package structures more
efficiently than previously known The present Invention relates generally
to form-  machines. fill-seal machines and, more particularly, to certain
Anotherobjectof this invention is to provide a new new and useful
Improvements in the manufacture of   5   and Improved machine for
automatically producing fil- such machines In an unusually compact size
capable  led and sealed cups or other package structures, of producing
sealed cups and other sealed package  which is cheaper to manufacture than
previously structures with increased efficiency.              known
machines and yet has approximately equal "Form-fill-seal" is the generic
name for a type of  production capabilities. machine in which a first
thermoformable plastics web   10  Accordingly there is provided a machine
for auto- is indexed (in most cases, intermittently) to a heating
matically simultaneously producing a predetermined station where the web is
brought to forming tempera-  number of filled and sealed finished packages,
includ- ture and then indexed to a forming station where the  ing: heated
plastics web is drawn by vacuum or pressed        pneumatically driven
adjustable indexing drive by air pressure, or both, eitheroveror into one
or more  15   means for driving a main shaft member, forming dies thereby
to form the web into the desired    sprocket means mounted to said main
shaft for configuration, usually a cup-like cavity.          engaging and
adapted intermittently to advance and During the time of forming at the
forming station,  rest a pair of web transporting roller chains In res- the
web is normally clamped continuously about the  ponse to movement of said
main shaft said web periphery of each forming die. Also, the forming dies
20  transporting roller chains including a series of typically are
retractably mounted so that, once the  upstanding pin members; desired
formation is made in the web, the die retracts   rotary impaler cylinder
means driven by said and the formed web is then able to advance to a
filling  roller chains; station, which delivers a discrete predetermined
roller means for transporting a bottom ther- amount of product into each
cup-like formation.  25   moformable web material from a supply roll to
said Simultaneous with the formation and filling of the  impaler cylinder,
said impaler cylinder impaling each aforesaid first web, a second web,
usually in an upper  of the opposed longitudinal edges of said bottom web
position and printed, either in a continuous pattem,  onto said roller
chain pin members; which requires no registration, or in a design which
means for intermittently indexing said bottom must be in accurate
registration with the bottom web   30   web material to a heating station
for heating said web formation so that a complete single pattern or design,
to thermoformability; will be located over each cup or other formation in
the  means for Intermittently Indexing said heated first web.
web to a forming station, said forming station includ- The second upper
web, by means of various rol-  ing retractable forming die means for
forming a series lers, is brought into parallel proximity with the formed
35  of cup-like pockets in said bottom web; and filled lowerweb and then
indexed simultaneously      means for intermittently indexing the formed in
printed register therewith, where necessary, to a  bottom web to a filler
station, said filler station includ- sealing station. At the sealing
station, retractable  ing means forfilling each of said cup-like pockets
with heated sealing dies clamp and seal the lower formed  an equal amount
of a product supplied to said filler and filled web to the upper web and
then withdraw to  40  station; permit further indexing of the sealed
packages to a      driven roller means for simultaneously advanc- final
station where the individual packages are sepa-  ing a thermoformable top
web material in timed sequ- rated and delivered to a packing or loading
station.  ence with the intermittent advance, forming and filling In
general, previously  known form-fill-seal    of said bottom web member,
said top web driven roller machines for packages are large, unwieldy, and
ext-  45   means transporting said top web Into substantially remely
expensive. For example, a widely used       parallel closely adjacent
proximity to said bottom web machine for producing plastics cups of butter,
mar-  after the cup-like pockets formed therein are filled; garine and the
like Is approximately 25 ft. (7.62 m)     means for intermittently Indexing
both said bot- long and costs In the neighbourhood of $400-$500   tom web
and said top web together to a sealing sta- Thousand (U.S.), yet only
produces on the order of  5o  tion, said sealing station Including
retractable heat 500 cups per minute of 5-gram size.                sealing
die and clamping means for heat sealing the It is therefore an object of
this invention to provide  top and bottom webs together; a new and improved
machine for automatically pro-        means for Intermittently indexing
said sealed ducing filled and sealed cups or other package struc-  top and
bottom web members to a punch station, said tures.
55  station including a series of punch dies which punch Anotherobjectof
this invention is to provide a new  rounded openings in the sealed web
members at the and improved machine for automatically producing fil-
location of the corners of the individual packages to led and sealed cups
or other package structures,   be formed; 2    3                   EP 0 310
306 B1                  4 



means for intermittently indexing and pulling     elevation, illustrating
the top web supply, fault line said sealed top and bottom web members to a
longitu-    scoring knife and micrometer adjusting means for dinal cutting
station wherein knife means slit said top  locating the depth of the knife
score, shown in Fig- and bottom web members along first opposed sides
ure 1; of said cup-like pockets and adjacent the pin engag-   5  Figure 9
Is a fragmentary bottom plan taken along ing edge portions of said bottom
web;                   line 9-9 of Figure 8, illustrating a multiple of
four transverse cutting means for slitting said top    scoring knives
simultaneously forming a fault line and bottom web members along second
opposed             for each sealed package being produced; side of said
cup-like pockets thereby to separate the   Figure 10 is an enlarged
fragmentary view in side individual finished packages from one another.  10
elevation, partly sectional, illustrating the diffe- means for transporting
said finished packages     rential and constant drive rollers drawing the
top away from said machine; and                             web material
past the stress concentrator heating take up roller means for removing the
bottom      and forming means and into register with the for- web trim from
said roller chain pins.                   med and filled bottom web
cup-like cavities, the The invention consists in the novel parts, con-  15
top and bottom heat sealing unit sealing the top structions, arrangements,
combinations, steps and       web onto the bottom web, the punch die which
improvements herein shown and described.                punches the web at
the corner locations for the The accompanying drawings, referred to herein
individual packages, and the photoelectriceye and constituting a part
thereof, illustrate preferred   which scans registration of the top and
bottom embodiments of the invention, and together with the   20  web and
transmits a signal to the differential drive description, serve to explain
the principles of the     roller control for correcting register error;
invention. In the drawings:                             Figure 11 is an
enlarged fragmentary view taken Figure 1 is a side elevation, partly
schematic, of   along line. 11-11 of Figure 10, illustrating the a
form-fill-seal machine construction embodying     stress concentrator
forming dies; the present invention capable of producing a sea-   25
Figure 12 is an enlarged fragmentary view taken led package structure
having a fault line extend-    along line 12-12 of Figure 10, illustrating
the ing across a stress concentrating protrusion         punch openings,
stress concentrator locations memberformed in the top surface of the
package;      and fault lines formed in the top web member; Figure 2 is an
enlarged fragmentary view in side     Figure 13 is an enlarged fragmentary
view in side elevation, partly sectional, illustrating the bottom   30
elevation, partly sectional and partly schematic of web heating and vacuum
and air pressure form-        the indexer drive of Figure 1, the view also
show- ing means forming cup-like cavities in the bottom    Ing the
longitudinal and, transverse cutters for web member,
separating the individual packages, an inclined Figure 3 is a top plan
taken along line 3-3 of Fig-  ramp for receiving the finished packages and
the ure 1, illustrating the pin chain drive, female form-  35  take up roll
for the trim waste; ing dies and formed and filled bottom web
Figure 14 is an end elevation taken along line 14- cup-like configurations,
the view further illustrat-  14 of Figure 13, illustrating the transverse
cutting ing a multiple of four package configurations        blades
separating the Individual sealed pack- being formed simultaneously in the
bottom web,       ages; each package having a double-cup cavity con-  40
Figure 15 is a top plan view taken along line 15-15 figuration;
of Figure 13; Figure 4 is an end elevational view, partly sec-     Figure
16 is a perspective view of a finished pack- tional, taken along line 4-4
of Figure 1, illustrating  age produced by the machine construction shown
the female forming dies and vacuum and air          In Figures 1-15, and
pressure platens for forming the double cup-like   45  Figure 17 is a
perspective view of an alternate configurations in the bottom web;
embodimentof the package structure of Figure 16 Figure 5 is an enlarged
view in side elevation,      which may be produced by an alternate embodi-
partly sectional, of the filler mechanism  for       ment of the machine
construction of Figures 1-15. depositing a desired flowable substance in
equal     Figures 1-16 illustrate a preferred embodiment of amounts into
each cup-like cavity formed in the   5o   a form-fill-seal machine
constructed in accordance bottom web;
with the present invention. In this embodiment, the Figure 6 is a top plan,
partly sectional, taken  machine is advantageously adapted for simul- along
line 6-6 of Figure 5, illustrating the product  taneously forming, filling
and sealing four sealed entry ports of the filler bar,
packages, In the configuration of the dispenser pack- Figure 7 is a
sectional view taken along line 7-7  55   age described in Redmond et al
U.S. Patent Nos. of Figure 5, Illustrating the product exit ports of the
4,493,574 and 4,611,715, the disclosures of which filler bar,
are hereby incorporated by reference. Figure 8 is an enlarged fragmentary
view in side     While the apparatus as here embodied is particu- 3    5
EP 0 310 306 B1                 6 larly adapted to and was designed for use
in the pro-  formations 43 are formed in the bottom web, the die 



duction of the dispenser package structures disclosed  39 retracts
downwardly while the clamping mechan- in the above mentioned U.S. Patents,
the principles  ism 28 rises, enabling the formed web to advance to
underlying the operation of the present invention are  a filling station
29, where the filler mechanism delivers not limited to such usage. However,
since the inven-   5   a predetermined amount of product into each cup-like
tion is particularly adaptable to such usage, reference  pocket formation
43. will be made hereinafter thereto in order to provide an  Simultaneous
with the formation and filling of the example of a practical and useful
embodiment of the  bottom web 21 an upper web 44, usually printed,
invention.                                         either in a continuous
pattern which requires no regi- It will also be understood that the
invention is not  10  stration or in design which must be accurately regis-
limited to the simultaneous production of four pack-  tered to the bottom
web formation so that a total single ages, but may be readily adapted to
the simultaneous  pattern or design will be located on each individual
production of more or less packages as desired.    package being produced.
As more fully described Further, while the present invention is not limited
to  hereinafter, the machine  as  here  preferably the production of any
particular size package, it is par-  15  embodied, has the capability of
producing such regis- ticularly well suited for the production of
relatively  tered location of print design when a thermoformable small
packages, containing on the order of a few   plastics upper web material is
used, although it can grams to of the order of 4 oz. (0.1134 kg) of
product.  operate equally well with continuous pattern designs. Turning now
to the drawings, it will be seen that  The upper web is brought, by means
of a differential a bottom thermoformable plastics web 21 is indexed   20
drive roller 31 and a constant drive roller 32, into par- intermittently to
a heating station 22 where it is  allel proximity with the now formed and
filled bottom brought to forming temperature and thereafter      web. It is
then indexed simultaneously with the bottom indexed to a forming station 25
which has one or more  web, in printed register, where necessary, to a
sealing female forming dies 39.                            station 33. This
sealing station by means of heated It will be seen that the bottom web 21
is transpor-  25  sealing dies 45 and a clamp mechanism seals the ted
(indexed) to the various stations by a pair of "pin"  lower formed and
filled web to the upper web again by chains 26, which are simply roller
chains with a series  retractable heated sealing dies which withdraw to
per- of sharp pins 40 mounted on them along their entire  mit further
indexing of the sealed packages. length. The bottom web 21 is impaled on
the pins 40    To separate the individual packages, longitudinal by an
impaling drum 27 along the selvage (edge) on   30  cutting means 34
preferably comprised of sharpened both sides of the bottom web material 21.
It will be  tungsten carbide blades, slit the package from the pin
understood that other alternative means of gripping  chain as well as
between the packages longitudinally. the bottom web 21 may be used, such as
clamping    In addition to the pin chain, a set of upper and lower clips
mounted on a roller chain, but these are expen-  driven draw rollers 35, 36
are mounted so as to pull sive and have not been found to hold any
advantage   35  the web through the slitting blades. The packages are over
the use of simple pins which have been found to  then indexed to a final
station 37 where they are chop- grip the web securely.
ped off crosswise by guillotine type knife blades. In At the forming
station 25, either a vacuum 31 is  order to create rounded or beveled
corners on the drawn through very small holes in the female dies 29,
packages after the longitudinal and transverse slitting which draws the
heated plastics web into the configu-  40  operations, a die punching
station 38 (Fig. 10) Is pref- ration of the female dies, or alternatively,
air pressure  erably located in the index sequence just before the 42 may
be applied from above the web to press the  firstslitting takes place
afterthe upperand lowerwebs heated web into the die configuration. Also, as
a  are sealed. Alternatively, if just the lower web is des- further
alternative, a combination of pressure and  ired to be punched, the punch
die could be located at vacuum may be used.                           45
an earlier station, either before or after forming but During the time of
forming, the web is normally  before the filling station (29). clamped
continuously about the periphery of each       A machine as here embodied
has been construc- female die 39. This female die 39 is kept cool by either
ted on the order of 60" (1.524 m) long, as compared air or liquid coolant.
If desired, the clamping mechan-  to the previously mentioned approximately
25 foot ism 28 can also drive a preforming plug into the   50  (7.62 m)
long commercial machine, and yet has the heated plastics material to assist
and control the web  same or a somewhat higher output and can be man-
thickness after forming by a variety of means. For  ufactured to sell for
less than one-half the price of the example, such a plug may be heated or
cooled, and  aforesaid machine. may be made of a variety of materials,
ranging from    A key feature and reason behind the unexpected aluminium to
Teflon plastics material to achieve a   55  small size and efficient
operation of the machine of broad range of effects and results.
this invention is believed to be that a basic physics The forming dies 39
and clamping mechanism 28   concept has been overlooked in the development
of are retractably mounted, and once the cup-like pocket  the prior
machine, namely, the formula for inertia, MV2 4    7                   EP 0
310 306 B1                 8 (Mass times Velocity squared). Thus, the
aforesaid  lower web. The upper web is drawn from a supply roll prior
machine makes 30 cups per cycle in a 5 x 6 con-  47 after which it passes
over a hard roller directly 



figuration while the present machine has a configu-  opposing this roller,
where there are a series of very ration of 10 x 2, or 20 cups per cycle.
The essence of  sharp hard blades 48 each independently mounted on the
cycling rates is the V2 factor (velocity squared).   5   a micrometer
controlled member 49. The purpose of Running the 10 x 2 configuration at 30
to 40 cycles per  these blades is to score the heavier top plastics web
minute, [err](63.5 mm) [err]inches (63.5 mm)  44 creating a fault line 50.
per cycle) is much easier than moving [err](190.5 mm)    The aforesaid pair
of draw rollers is connected to per cycle:
the main drive through a differential drive system [err] = 56.25
10   which can slow or increase the amount of top web [err] = 6.25
movement (which is the printed web) in response to It becomes clear that
the acceleration/deceleration  a signal from a photoelectric cell 51 which
reads a forces for a [err] (190.5 mm) index is 9 times greater  printed
spot on the top web to tell whether the print is than for a [err] (63.5 mm)
index. Much greater power  in register. The upper drive rollers are located
so as input, much heavier construction, and much greater  15  to draw the
top web 44 from the roll through the fault breaking force all contribute to
operating inefficiency.  line blades 48 and feed It vertically downwardly
to a If the portion of cycling movement time is 33% of  second draw roller
system advantageously approxim- the entire cycle, then
ately 12 inches (0.3048 m) below. 113 x 9 = 3
Located in the gap between the two draw roller Thus, mechanical efficiency
on this phase alone of the   20  systems is a radiant heater 52 as well as
a horizontal entire machine is 3:1. If 20 cups are produced at 3  series of
diamond-shaped contact heaters 53. The times the efficiency that 30 cups
are produced, 60  centre of each diamond heater is in line with the fault
cups are, in effect, produced on the small machine for  lines, followed one
index below by a horizontal row of every 30 cups produced on the large
machine, with  pyramidally-shaped punches and dies 54. When the the
attendant savings. Add to this other similar sav-  25   web is indexed by
the two sets of draw rollers, the ings throughout the machine and it will
be seen that  diamond heaters 53, which have a properly preset significant
size and cost reductions can be made (cer-  temperature, are compressed
against the top web 44 tainly at least 50%).
causing a series of horizontal diamond shaped form- Referring now to
certain specifics of the machine  able areas on the upper web. At the next
index, the as here illustrated and preferably embodied, the bot-  30
pyramidal punch presses these formable diamond tom forming web 21 generally
ranges from 4-8 mils  areas into the female dies creating a horizontal line
50 (101.6 - 203.2 [err] in thickness, depending on the  of small
pyramidal-shaped formations 56, with the desired size of the package, depth
of draw, desired  fault line passing through their centre. The lower draw
banier qualities, etc. The materials from which this  roller system has
relief areas so that these raised web can be made may range for example
from simple  35  pyramidal protrusions can pass through them without
polystyrene, polypropylene, polyvinylchlorides or  being crushed. As the
top web passes through the polyesters, to multilayer coextrusions. This web
is  lower draw roller system, it is transported around the threaded over
the pin impaler roller 27 and as the  lower roller and travels horizontally
above the lower machine is indexed, this bottom forming web 21 is   web
with its pyramids in register with the bottom web impaled along both its
edges onto the two indexing pin  40  cup-like pocket formations 43. chains
26. These chains index forward in precise       The top and bottom webs are
thereafter indexed increments, controlled by an indexing drive 46 (Fig.  to
a sealing station 45 (Fig. 10), comprised of a heated 13) and the
illustrated unique positive chain locating  lower sealing die which moves
vertically to compress system.
the lower web to the upperweb. As the lowerweb sea- The bottom web 21 is
first indexed under the   45  ling die rises, an upper pressure pad
descends and radiant or contact heating station 22 where It is  both webs
are compressed, heated and sealed be- brought to forming temperature. It is
then indexed for-  tween these two pads and the lower sealing die ret- ward
to a forming station 25 where it is clamped and,  racts to permit the now
formed, filled and sealed where necessary or desirable, plugged, while
either  stress concentrator package to advance to the punch air pressure or
vacuum or both are applied to the   50  station 38. heated web to force It
into the cooled female die 39 to  At the punch station 38 a series of hard
steel pun- achieve the desired formation. The formed web is   ches and dies
advantageously punch a "star"-shaped then indexed to a filling station 29
where flowable pro-  hole in the web (see Fig. 12) at the locations of the
cor- duct is filled into the formed cavities.           ners of the
Individual packages, trimming the corners As best seen in Figures 8-10,
while the bottom   55   of the packages so that they become round. The
star- web 21 is being formed and filled, the top web 44 is  shaped trim is
removed by suitable vacuum means. being drawn by a pair of pull rollers and
indexed sim-  At the next station, best shown in Figures 13 and ultaneously
by the same drive means that indexes the  15, a series of hard sharp blades
34, preferably tung- 5    9                   EP 0 310 306 B1
10 sten carbide, slit the individual packages apart into   The entire
filler assembly is mounted in such a long strips, and a pair of upper and
lower auxiliary rol-  manner that it may be flushed In place for cleaning
by lers 35. 36 aid the pin chain in pulling the strip of pack-  raising it
and placing a special cleaning cap on the 



ages through the blades.                             bottom of it to direct
flushing water and detergent Into In a final Index, a transverse bar 37
containing a   5   an outlet hose and not all over the machine. series of
hard sharp blades (again tungsten carbide)    The invention in its broader
aspects is not limited chops through the strips of packages to create a
to the specific embodiments herein shown and des- series of individual
finished sealed packages 56.   cribed but departures may be made therefrom
within There is left on each pin chain 26 a thin strip of plastics  the
scope of the accompanying claims without depart- material which is rolled
up on reels 62 driven by an air  10  ing from the principles of the
Invention and without motor which slips when the pin chains are at rest or
sacrificing its chief advantages. drawn through rollers and chopped into
pieces.          Thus, for example, the top forming system which The
aforesaid machine has a number of other      forms a stress concentrator
protrusion member in the features which give it its extreme flexibility,
small size,  top web may be adapted to form any suitable protru- and
economical but high precision construction.  15  sion shape such as, for
example, disclosed in U.S. It is completely controlled by a commercially
Patents 4,493,574 and 4,611,715. As an alternative to available
programmable controller, which is effec-  the described integral filler for
flowable products, an tively a small computer, such as, for example, that
open station for a commercial filler may be provided manufactured by the
Allen-Bradley company. It is     which could drop nuts and bolts or other
solid pro- basically a pneumatic machine so that a huge variety  20
ducts, ranging from candies to machine parts to pills, of motions and
timings may be accomplished by con-  Into the cup-like pockets formed in
the bottom web. trolling air valves, air pressure, etc. by the programm-
Finally, it will be understood that the illustrated able controller.
machine structure could be readily modified to pro- An alternate method of
putting precise depth     duce a more conventional cup-like package
structure scores (fault lines) over the stress concentrator and   25   as
shown in Figure 17. Such a configuration could be eliminating the sharp
hard blades, each mounted on  readily produced, for example, by utilizing
different a micrometercontroller, is to have a controlled heated  web stock
and/or thicknesses in the top and bottom blade indent the fault line at the
position where it tran-  supply rolls, modifying the forming die
configuration, verses the stress concentrator. This method of inde-  and
eliminating the stress concentrator former. nting the fault line has been
used on other machines   30 previously and is not of itself claimed as
patentable herein.                                              Claims
Also, as here embodied (see Figs 5 to 7) the filler means is unique in that
it loads diaphragms 57 which    1. A machine for automatically
simultaneously in turn are depressed by pistons (58) loosely fitted into
35   producing a predetermined number of filled and sea- cylinders which
are attached to a bar which is driven  led finished packages, including: up
and down by an air piston compressing the diap-        pneumatically driven
adjustable indexing drive hragms. These diaphragms are attached or clamped
means (46) for driving a main shaft member; to a filler bar 60 on which the
air cylinders also are    sprocket means mounted to said main shaft for
mounted, one for each diaphragm.                40  engaging and adapted
intermittently to advance and The filler bar is bored across its full width
to rela-  rest a pair of web transporting roller chains (26) in res- tively
large bores. For ketchup, as an example, the  ponse to movement of said
main shaft, said web holes are about 1" (25.4 mm) diameter. One bore is
transporting roller chains (26) including a series of the product entry
port and the product is delivered to  upstanding pin members (40); it under
pressure. When the diaphragms are fully filled   45  rotary impaler
cylinder means (27) driven by with product, a valve is actuated by the
programmable  said roller chains; computer, shutting off the pressure. A
rotating valve     roller means for transporting a bottom ther- shaft 61
traversing the other bore, is then pivoted  moformable web material from a
supply roll to said approximately 30 degrees, aligning cross-drilled
impaler cylinder (27), said Impaler cylinder impaling holes In it with the
outlet nozzles and with holes drilled   5o  each of the opposed
longitudinal edges of said bottom in the filler bar. The pistons 58
thereupon collapse and  web onto said roller chain pin members; press
against the filled diaphragms, forcing the pro-     means for
intermittently indexing said bottom duct out of the outlet nozzles and into
the cup-like  web material to a heating station (22) for heating said
pockets 43 formed In the bottom web. Retraction of  web to
thermoformability; the piston 58 thereafter creates suction on the nozzles
55  means for intermittently indexing said heated to prevent drip. The
valve shaft 61 which traverses the  web to a forming station (25), said
forming station filler bar is suitably sealed at each end with "O" rings
including retractable forming die means (39) for form- or the like to
prevent product leak.                 ing a series of cup-like pockets in
said bottom web; 6    1111111 1111111111 11 9                    EP 0 310
306 B1                  10     * C   L    M      S sten carbide, slit the
individual packages apart into    The entire filler assembly is mounted in
such a long strips  and a pair of upper and lower auxiliary rol-  manner
that it may be flushed in place for cleaning by lers 35. 36 aid the pin
chain in pulling the strip of pack-  raising it and placing a special
cleaning cap on the 



ages through the blades.                              bottom of it to
direct flushing water and detergent into In a final index, a transverse bar
37 containing a   5   an outlet hose and not all over the machine. series
of hard sharp blades (again tungsten carbide)     The invention in its
broader aspects is not limited chops through the strips of packages to
create a      to the specific embodiments herein shown and des- series of
individual finished sealed packages 56.     cribed but departures may be
made therefrom within There is left on each pin chain 26 a thin strip of
plastics  the scope of the accompanying claims without depart- material
which is rolled up on reels 62 driven by an air  10  Ing from the
principles of the invention and without motor which slips when the pin
chains are at rest or  sacrificing its chief advantages. drawn through
rollers and chopped into pieces.           Thus, for example, the top
forming system which The aforesaid machine has a number of other
forms a stress concentrator protrusion member in the features which give it
its extreme flexibility  small size,  top web may be adapted to form any
suitable protru- and economical but high precision construction.  15  sion
shape such as, for example, disclosed in U.S. It is completely controlled
by a commercially     Patents4,493,574and4,611,715.Asan altemativeto
available programmable controller, which is effec-   the described integral
filler for flowable products, an tively a small computer, such as, for
example, that   open station for a commercial filler may be provided
manufactured by the Allen-Bradley company. It is      which could drop nuts
and bolts or other solid pro- basically a pneumatic machine so that a huge
variety   20   ducts, ranging from candies to machine parts to pills, of
motions and timings may be accomplished by con-   into the cup-like pockets
formed in the bottom web. trolling air valves, air pressure, etc. by the
programm-  Finally, it will be understood that the illustrated able
controller.                                      machine structure could be
readily modified to pro- An alternate method of putting precise depth
duce a more conventional cup-like package structure scores (fault lines)
over the stress concentrator and   25   as shown in Figure 17. Such a
configuration could be eliminating the sharp hard blades, each mounted on
readily produced, for example, by utilizing different a micrometer
controller, is to have a controlled heated  web stock and/or  thicknesses
in the top and bottom blade indent the fault line at the position where it
tran-  supply rolls, modifying the forming die configuration, verses the
stress concentrator. This method of inde-  and eliminating the stress
concentrator former. nting the fault line has been used on other machines
30 previously and is not of itself claimed as patentable herein.
Claims Also, as here embodied (see Figs 5 to 7) the filler means is unique
in that it loads diaphragms 57 which     1. A machine for automatically
simultaneously in turn are depressed by pistons (58) loosely fitted into
35   producing a predetermined number of filled and sea- cylinders which
are attached to a bar which is driven  led finished packages, including: up
and down by an air piston compressing the diap-         pneumatically
driyen adjustable indexing drive hragms. These diaphragms are attached or
clamped      means (46)  for driving a main shaft member; to a filler bar
60 on which the air cylinders also are     sprocket means mounted to said
main shaft for mounted, one for each diaphragm.                 40
engaging and adapted intermittently to advance and The filler bar is bored
across its full width to rela-  rest a pair of web transporting roller
chains (26) in res- tively large bores. For ketchup, as an example, the
ponse to movement of said main shaft, said web holes are about 1" (25.4 mm)
diameter. One bore is   transporting roller chains (26) including a series
of the product entry port and the product is delivered to  upstanding pin
members (40); it under pressure. When the diaphragms are fully filled   45
rotary impaler cylinder means (27) driven by with product, a valve is
actuated by the programmable  said roller chains; computer  shutting off
the pressure. A rotating valve      roller means for transporting a bottom
ther- shaft 61. traversing the other bore, is then pivoted   moformable web
material from a supply roll to said approximately 30 degrees, aligning
cross-drilled      impaler cylinder (27), said impaler cylinder impaling
holes in it with the outlet nozzles and with holes drilled   5o   each of
the opposed longitudinal edges of said bottom in the filler bar. The
pistons 58 thereupon collapse and  web onto said roller chain pin members;
press against the filled diaphragms, forcing the pro-      means for
intermittently indexing said bottom duct out of the outlet nozzles and into
the cup-like  web material to a heating station (22) for heating said
pockets 43 formed in the bottom web. Retraction of    web to
thermoformability; the piston 58 thereafter creates suction on the nozzles
55  means for intermittently indexing said heated to prevent drip. The
valve shaft 61 which traverses the  web to a forming station (25), said
forming station filler bar is suitably sealed at each end with "0 rings
including retractable forming die means (39) forform- or the like to
prevent product leak.                 ing a series of cup-like pockets in
said bottom web; 6    11                  EP 0 310 306 B1                12
* C   L   M   S means for intermittently indexing the formed  ted to form a
series of protrusions in said top web bottom web to a filler station (29),
said filler station  member at intervals essentially equal to the Index
including means for filling each of said cup-like pock-  step length
thereby to displace said fault line from the ets with an equal amount of a
product supplied to said  surface of said web; and registration scanner
means 



filler station;                                5   (51) adapted to detect
lack of register between said driven roller means forsimultaneously advanc-
top web and said cup-like pockets formed in said bot- Ing a thermoformable
top web material (44) in timed  tom web, sequence with the intermittent
advance, forming and      said scanner means including means for send-
filling of said bottom web member (21), said top web  ing a control signal
to said differential drive means to driven roller means transporting said
top web into sub-  10  correct improper register. stantially parallel
closely adjacent proximity to said  5. A machine as claimed in any
preceding claim, bottom web after the cup-like pockets formed therein
wherein said filter station (29) is adapted to fill a flow- are filled;
able product Into the cup-like pockets formed in said means for
intermittently indexing both said bot-  bottom web, said filter station
including: tom web and said top web together to a sealing station   15  a
filler bar (60) comprising: (45), said sealing station including
retractable heat    a series of product exit ports (64) located in sealing
die and clamping means for heat sealing the  registry, with each cup-like
pocket formed in said bot- top and bottom webs together,
tom web, means for intermittently indexing said sealed      each product
exit port (64) communicating with top and bottom web members to a punch
station (38),  20  an expandible diaphragm chamber and including said
station including a series of punch dies which  valve means for closing
said communication, punch. rounded openings In the sealed web members
a product entry port (63) communicating with at the location of the corners
of the individual pack-  each of said expandible diaphragm chambers, ages
to be formed;                                       means introducing
product to each of said means for intermittently indexing and pulling   25
chambers under pressure, said sealed top and bottom web members to a
longitu-     means shutting off pressure to said product dinal cutting
station wherein knife means (34) slit said  when each of said chambers is
full, and top and bottom web members (21,44) along first           means
closing communication between each opposed sides of said cup-like pockets
and adjacent  of said chambers and said exit port (64) when product the pin
engaging edge portions of said bottom web;   30  is being filled into said
chamber, and transverse cutting means (37) for slitting said  piston means
(58) adapted to depress the diaphragm top and bottom web members along
second opposed    (57) when full to force the product in each of said side
of said cup-like pockets thereby to separate the  chambers out said product
exit port. individual finished packages from one another. means for
transporting said finished packages  35 away from said machine; and
Patentanspruche take up roller means (62) for removing the bot- tom web
trim from said roller chain pins (40).         1. Vorrichtung zur
automatischen und glelchzelti- 2. A machine as claimed in claim 1,
including solid  gen Herstellung elner vorbestimmten Anzahl von state
programmable controller means for controlling   40  gefUllten und
versiegelten Fertigpackungen, umfas- said indexing drive means (46).
send: 3. A machine as claimed in claim I or 2, wherein     pneumatisch
angetriebene,  einstellbare said forming means includes vacuum means (31)
Schaltgetriebemittel (46) zum Antreiben einer Haupt- drawing said bottom
web material into a female form-  welle, ing die (39) and air pressure
means (42) simul-  45      auf der Hauptwelle angeordnete einrfickbare
taneously pressing said web into said forming die.  Zahnelemente, mit Hilfe
derer ein Paar von Bahn- 4. A machine as claimed in any preceding claim,
transportrollenketten (26) in Reaktion auf eine Bewe- wherein said top web
driven rollers include:       gung der Hauptwelle intermittierend vorwArts
bewegt a differential drive roller (31), and         und ruhig gehalten
werden k6nnen, wobei die Bahn- a constant index drive roller (32), and
further  so  transportrollenketten (26) eine Relhe von nach oben comprising
scoring means (48) adapted to indent said  stehenden Stiftelementen (40)
aufweisen, top web with a faultline extending partially through the  durch
die Rollenketten angetriebene rotie- thickness of said web material and
oriented in parallel  rende Zylindernmittel (27) zum Aufspiellen, to the
direction of motion of said top web;              Rollenmittel fOr den
Transport elnes wirme- said differential drive and constant index rol-  5s
formbaren unteren Bahnmaterials von einer Vorrats- lers transporting said
scored topweb pastheatmeans  rolle zu dem  Aufspie(zylinder (27), wobei der
and stress concentrator former means (54),         Aufspiefzylinder jede
der einander entgegengesetz- said stress concentrator former means adap-
ten Langskanten der unteren Bahn auf die Rollenket- 7    13
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tenstiftelemente aufspiest,                        getriebernittel (46)
umfagt. Mittel zum intermittierenden Zufuhren des un-    3. Vonichtung nach
Anspruch I oder 2, In der die teren Bahnmaterials zu elner Helzstation (22)
zum  Formgebungsmittel Vakuummittel (31), die das Erwarmen der Bahn, bis
diese warmeformbar ist,     untere Bandmaterial In ein aufnehmendes Umform-
Mittel zurn intermittlerenden Zufuhren der   5   gesenk (39) ziehen, und
Druckluftmittel (42) umfas- 



erwarmten Bahn zu einer Formgebungsstation (25),   sen, die das Band
gleichzeitig In das Umformgesenk wobel  diese  Formgebungsstation
einziehbare      drOcken. Umformgesenkmittel (39) zum Bilden einer Reihe
von    4. Vorrichtung nach einem der vorhergehenden becherformigen Taschen
in der unteren Bahn auf-    Anspruche, in der die angetriebenen Rollen fOr
das weist,                                        10  obere Band umfassen:
Mittel zum  intenmittirenden Zufuhren der          eine
Differentialantriebsrolle (31), und umgefonmten unteren Bahn zu einer
Fullstation (29),     eine Konstantantriebsrolle (32), und desweite- wobel
diese Fullstation Mittel zum Befullen jeder der  ren Kerbschnittimittel
(48), mit Hilfe derer in die obere becherf6rmigen Taschen mit elner gleich
grollen    Bahn eine Bruchlinie eingekerbt werden kann, die Menge eines
dieser FOllstation zugefuhrten Produkts  i5  sich tellweise durch die Dicke
des Bahnmaterials aufweist,
erstreckt und parallel zu der Bewegungsrichtung der angetriebene
Rollenmittel fur den Vorschub   oberen Bahn ausgerlchtet ist, eines
warmeformbaren oberen Bahnmaterials (44) In       wobei die
Differentlalantrlebs- und Konstan- zeitlich gesteuerter Sequenz mit dem
intermittieren-  tantriebsrollen die mit der Einkerbung versehene den
Vorschub, und zum gleichzeitigen Ausformen   20  obere Bahn an den
Heizmitteln und den Spannungs- und BefOllen des unteren Bahnelements (21),
wobei  konzentrationsbildungsmitteln (54) vorbei transpor- die
angetriebenen Rollenmittel fOr die obere Bahn  tieren, diese obere Bahn in
einer im wesentlichen parallelen    wobei mit Hilfe der
Spannungskonzentrations- dicht angrenzenden Nahe zu der unteren Bahn trans-
bildungsmittel eine Reihe von VorsprOngen in dem portieren, nachdem die
darin ausgebildeten becher-  25  oberen Bahnelement In Abstanden, die im
wesent- formigen Taschen befflit sind,                    lichen den
lndexschrittlangen entsprechen, ausgebil- Mittel zum intermittierenden
Zufulhren der un-  det werden konnen, um so die Bruchlinie von der teren
Bahn zusammen mit der oberen Bahn zu einer   Oberflache der Bahn zu
verschieben, und Lagege- Verschliegstation (45), wobei diese
Verschilel~station  nauigkeitsabtastmittel (51), mit Hilfe derer eine feh-
einziehbare Heiilsiegelstempel und Klemmeinrich-  30  lende Lagegenauigkeit
zwischen der oberen Bahn tungen zum Verbinden der oberen und unteren
und den in der unteren Bahn ausgebildeten becher- Bahnen durch Heilrsiegeln
aufweist, Mittel zum inter-  fomiigen Taschen erfait werden kann,
mittierenden Zufflhren der versiegelten oberen und      wobei die
Abtastmittel Mittel zum Senden unteren Bahnelemente (21, 44) zu einer
Stanzstation  eines Steuersignals an die Differentlalantriebsmittel (38),
wobei diese Station einer Reihe von Stanzmatri-  35  zur Korrektur der
unpassenen Lagegenauigkeit zen aufweist, die runde Offnungen in die
versiegelten  umfassen. Bahnelemente an Stellen an den Ecken der einzelnen
5. Vorrichtung nach einem der vorhergehenden zu bildenden Packungen
einstanzt,                  Anspruche, in der mit Hilfe der Ffillstation
(29) ein Mittel zum intermittierenden Zufuhren und Zie-  fileIfihiges
Produkt in die in der unteren Bahn aus- hen der versiegelten oberen und
unteren Bahnele-  40  gebildeten becherf8omigen Taschen gefullt werden
mente  zu  einer LAngsschneidstation. In der       kann, wobei die
Fullstation umfa(&t Messermittel (34) die oberen und unteren Bahnele-
sine Fulleinheit (60) mIt mente entlang erster entgegengesetzten Selten der
einer Reihe von Produktausgabelffnungen becherformigen Taschen und nahe
dermit den Stiften  (64), die sich in Lagegenaulgkeit mitjeder der In dem
in Eingriff gebrachten Kantenabschnitte der unteren   45  unteren  Band
ausgebildeten  becherformigen Bahn einschnelden,
Taschen befinden, Querschneidmittel (37) zum Einschneiden der        wobei
jede Produktausgabeoffnung (64) mit oberen und unteren Bahnelemente entlang
zweiter    elner ausdehnbaren Membrankammer in Verbindung entgegengesetzten
Seiten  der becherf6rmigen      steht und Ventilmittel zur Unterbrechung
dieser Ver- Taschen, um dadurch die einzelnen Fertigpackungen   5o  bindung
aufwelst, voneinander zu trennen,                                 einer
Produkteintrittsoffnung (63), die mitjeder Mittel zum Abtransport der
Fertigpackungen   der ausdehnbaren Membrankammem in Verbindung von der
Vorrichtung, und                           steht, AufWickelwalzenmittel
(62) zum Entfernen des       Mitteln zum Eingeben des Produkts in dlese
Randes derunteren Bahn von den Rollenkettenstiften  55   Kammem unter
Druckbeaufschlagung, (40).
Mitteln zum Absperren des auf dieses Produkt 2. Vorrichtung nach Anspruch
1, die fest program-  einwirkenden Druckes, wenn die Kammern gefOllt
mierbare Steuerungsmittel zum Steuem der Schalt-   sind, und mitMitteln zum
Schilelen desVerbindungs- B    +
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310 306 B1                 16      * wegs zwischen jeder der Kammern und
der Ausgabe-   rant ladite bande de dessus tres proche de, et prati-
offnung (64), wenn das Produkt in diese Kammern    quement parallelement a,
ladite bande de dessous gefOlit ist, und mit Kolbenmitteln (58), mit Hilfe
derer  aprbs le remplissage des poches form6es en forme die Membran (57)
gedruckt werden kann, wenn diese  de barquettes; voll ist, um das in den
Kammern befindliche Produkt   5  des moyens pour faire avancer de manibre 



durch die Produktausgabeoffnung hinauszudrucken.  intermittente a la fois
ladite bande de dessous et ladite bande de dessus ensemble vers une station
de scellage, ladite station (45) de scellage comprenant Revendications
une matrice de scellage A chauffage pour relevable et io des moyens de
serrage pour sceller ensemble a 1. Un machine pour produire simultanement
et   chaud les bandes de dessus et de dessous; automatiquement un nombre
predetermine d'embal-         des moyens pour faire avancer de manibre
lages termines, remplis et scelles incluant:      intermittente lesdits
elements en forms de bandes de des moyens reglables (46) d'entrainement en
dessus et de dessous scelles vers une station (38) de avance entraines
pneumatiquement pour entratner  15  perforation, ladite station comportant
une serie de un element servant d'arbre principal;             matrices de
perforation qui perforent des ouvertures des moyens A chatne montes en
liaison        arrondies dans les elements de bandes scelles au
d'engagement sur ledit arbre principal et adaptes pour  voisinage des coins
des emballages individuels b for- faire avancer de manibre intermittente et
pour arreter  mer; une pairs de chatnes A rouleaux de transfert de bands
20  des moyens pour faire avancer et tirer de (26) en reponse au mouvement
dudit arbre principal,  maniere intermittente lesdits elements de bandes de
lesdites chaines A rouleaux de transfert (26) de bands  dessus et de
dessous scelles vers une station de incluant une serie d'elements formant
des pattes ver-  decoupe longitudinale dans laquelle des moyens en ticales
(40);                                     forms de couteaux (34) fendent
lesdits elements en des moyens (27) en forms de cylindres crantes  25
forms de bands de dessus et de dessous (21, 44) le rotatifs entratnes par
lesdites chatnes a rouleaux;  long de premiers c6tes opposes desdites
poches en des moyens en forms de rouleaux pour trans-  forms de barquettes
et au voisinage des parties de ferer une matibre thermoformable servant de
bands  bord de ladite bande de dessous qui s'engagent dans de dessous A
partir d'un rouleau d'alimentation vers  lea pattes; ledit cylindre crante
(27), ledit cylindre crante enga-  30  des moyens de decoupe transverse
(37) pour geant ses crans a travers chacun des bords longitu-  trancher
lesdits element en forms de bands de des- dinaux opposes de ladite bands de
dessous sur les  sus et de dessous le long des seconds cotes opposes
6lements constituant des pattes sur ladite chatne a  desdites poches en
forms de barquettes de facon A rouleaux;
separer les uns des autres les emballages Individuels des moyens pour faire
avancer de maniere  35  termines; intermittente ladite matibre servant de
bands de des-   des moyens pourtransferer lesdits emballages sous vers une
station (22) de chauffage pour chauffer  termines loin de ladite machine;
at ladite bande pour la thermoformer;                      des moyens
servant de rouleaux de prelbve- des moyens pour faire avancer de manibre
ment (62) pour retirer les restes de ia bande de des- intermittente ladite
bands chauffee vers une station   40  sous desdites pattes des chatnes a
rouleaux (40). (25) de formage, ladite station de formage compre-    2. Une
machine selon la revendication 1, compre- nant des moyens (39) en forme de
matrices de for-  nant des moyens servant de controleur programma- mage
relevables pour former une serie de poches en  ble electronique, pour
commander lesdits moyens forms de barquettes dans ladite bands de dessous;
d'entratnement en avance (46). des moyens pour faire avancer de maniere  45
3. Une machine silon la revendication I ou 2, intermittente la bands de
dessous formee vers une  dans laquelle lesdits moysns de formage comportent
station (29) de remplissage, ladite station de remplis-  des moyens de miss
sous vide (31), tirant ladite sage comprenant des moyens pour remplir
chacune    matibre en forms de bands de dessous dans une des poches en
forms de barquettes avec une quantite  matrice de formage femelle (39), des
moyens d'air egale d'un produit fourni A ladite station de remplis-  50
sous pression (42) etant prevus pour presser simul- sage;
tanement ladits band. dans ladite matrice de for- des moyens servant de
rouleaux d'entratne-   mage. ment pour faire avancer simultanement une
matibre     4. Une machine selon une revendication prece- (44)
thermoformable servant de bands de dessus en  dente quelconque, dans
laquelle lesdits rouleaux sequence synchronise avec l'avance intemmittente,
55   d'entratnement de la bands de dessus comprennent: pour former et pour
remplir ledit element en forme de   un rouleau d'entratnement differentlel
(31) et bands de dessus (21), lesdits moyens servant de rou-    un rouleau
d'entratnement en avance cons- leaux d'entratnement de la bands de dessus
transfe-  tants (32) et comprenant de plus des moyens (44) 9    17
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a realiser des entailles, prbvus pour former des indentations dans ladite
bande de dessus sur une ligne de defauts s6btendant partiellement a travers
l'epaisseur de ladite matiere en bande et orientees en parallele au sens du
mouvement de ladite bande de   5 dessus; 



lesdits rouleaux d'entratnement differentiel et d'indexation constante
transferant ladite bande de dessous entaillee A travers des moyens de
chauffage et des moyens servant de conformateur de concen-  10 tration
d'efforts (54); lesdits moyens servant de conformateur de concentration
d'efforts btant adaptes a former une sere de saillies dans ledit element en
forme de bande de dessus A des Intervalles essentiellement bgaux au   15
pas d'avance en longueur, de facon A deplacer ladite ligne de dbfauts de la
surface de ladite bande ; et des moyens de surveillances de mise en coin-
cidence (51) adaptes a detecter la perte de coinci- dence entre ladite
bande de dessus et lesdites   20 poches en forme de barquettes formbes dans
ladite bande de dessous, lesdits mayens de surveillance comprenant des
moyens pour emettre un signal de controle vers ledit moyen d'entrAinement
differentiel pour corriger une coincidence non convenable.  25 5. Une
machine selon une revendication prbce- dente quelconque, dans laquelle
ladite station de remplissage (29) est destinee a remplir avec un pro-
duitfluide les poches en forme de barquettes formnes dans ladite bande de
dessous,.ladite station de rem-  30 plissage comprenant: une barre de
remplissage (60) comportant: une serie d'orifices de sortie de produit (64)
disposes en coincidence avec chacune desdites poches en forme de barquettes
formmes dans ladite  35 bande de dessous, chaque orifice de sortie de
produit (64) commu- niquant avec une chambre A dlaphragme expansible, et
comprenant des valves pour fermer ladite commu- nication,
40 un orifice (63) d'entree de produit communi- quant avec chacune desdites
chambres a dia- phragme expansible, des moyens pour introduire le produit
dans chacune desdites chambres sous pression,      45 - des moyens pour
annuler la pression sur ledit produit quand chacune desdites chambres est
pleine, et des moyens pour fermer la communication entre chacune desdites
chambres et ledit orifice de   50 sortie (64) quand le prodult a ete rempli
dans ladite chambre ; et des moyens en forme de pistons (58) destinbs a
appuyer sur le diaphragms (57) quand celul-ci est plein pour forcer le
produit dans chacune desdites  55 chambres vers l'exterieur desdits
orifices de sortie de prodult. 10    


