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1
BAG FORMING MACHINES

BACKGROUND OF THE INVENTION

The invention relates to apparatus for feeding strip
material in a zig-zag form and relates in particular to
the manufacture of heat sealed articles from a strip of
two superimposed layers of heat sealable material.

British Patent Specifications Nos. 815,006 and
1,054,644 both disclose apparatus for forming bags
from a zig-zag strip of two superimposed layers of heat
sealable material. However in these disclosures the
strip is only supported at locations along one side of the
zig-zag, and the formation of zig-zag relies on the speed
of supply of the web and air suction or an air blast act-
ing directly on the strip. This rather imprecise forma-
tion of the zig-zag is undesirable since it is essential that
the selected width of the bags should remain the same
so that more precision in this respect is required. It is
also a disadvantage of these specifications that because
the strip is not supported at both sides of the zig-zag,
the strip cannot be heated and separated on one side of
the zig-zag and the formed bags removed from the
other side of the zig-zag which greatly facilitates the
formation and removal of the bags.

The object of the invention is to provide an apparatus
which overcomes these disadvantages and in particular,
readily forms and supports the zig-zag strip at the crests
on both sides of the zig-zag to provide a reliable effi-
cient delivery system for the strip. It is a further object
to provide a mechanism feeding and supporting a zig-
zag strip in which the strip does not need to be clamped
at the transverse crests that are to be sealed.

SUMMARY OF THE INVENTION

The invention provides an apparatus for feeding a
zig-zag strip which apparatus comprises a series of sup-
port members engageable with spaced transverse loca-
tions along the strip, means to guide the strip to the
support members and to form loops of the strip be-
tween the support members the improvement wherein
the support members are arranged in two series which
are movable around respective closed paths that inter-
sect one another with each member of each series pass-
ing between a pair of adjacent members in the other se-
ries at the points of intersection of the paths, means
being provided to feed the strip between the members
in the respective series at a point of intersection of the
paths whereby after that point of intersection the mem-
bers carry the strip in a zig-zag configuration.

DESCRIPTION

A specific embodiment of a bag forming machine ac-
cording to the invention will now be described by way
of example and with reference to the accompanying
drawings, in which: ‘

FIG. 1 is a vertical cross section through the ma-
chine, and

FIG. 2 is a section through the central rotating assem-
bly of the machine of FIG. 1.

Referring to the drawings, the machine has two
spaced vertical side walls 10 and 11, the wall 10 having
an aperture 12, A cover plate 13 is located over a por-
tion of the aperture 12. A shaft 14 is rotatably mounted
in bearings provided in the cover plate 13 and the side
wall 11. The shaft has a central portion disposed be-
tween the bearings which is eccentric to the reduced
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diameter end portions of the shaft which are located in
the bearings. A hollow drum assembly 15 is rotatably
mounted on the central portion of the shaft 14. An
electrical heater assembly 16 is located on the shaft 14
within the drum 15. The heater assembly 16 comprises
an I-section hub 17 located axially on the shaft 14 by
two snap rings 18 which engage in peripheral recesses
in the shaft 14. Screw threaded members 19 secure the
inner annulus of the hub to the shaft 14. Axially extend-
ing recesses 20 are provided in the outer periphery of
the hub at spaced locations around the hub. Electric
heater units 21 are located in the recesses 20 and com-
prise an elongate plate 22 which engages in the recess
20 and extends axially to the left hand side of the hub
17 as viewed in FIG. 2. The plate 22 is secured in the
recess 20 by further screw threaded elements 23 which
extend through apertures in the outer annulus of the
hub 17 and screw into threaded apertures provided in

. the plate 22. A thinner gauge plate 24 is secured to the
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outer face of each plate 22 and carries a U-shaped elec-
trical heater element 25 which is mounted on flanges
secured to the face of the plate 24 remote from the
plate 22. An axial bore 26 extends part way along the
shaft 14 from its right hand end as seen in FIG. 2. The
bore 26 opens into the interior of the drum 15 at 27 to
provide a passage for electrical wire for the heater ele-
ments 25.

An annuluar set of teeth 29 are provided on a spigot
projecting from the inner periphery of the left hand end
plate of the drum 15. A motor driven gear 30 is rotat-
ably mounted on cover plate 13. The teeth 29 are en- -
gageable with gear 30 by rotation of the shaft 14-
through 180°, to be driven by gear 30 so that the drum
is kept revolving to maintain an even heat distribution
during stoppage of the machine or during start-up peri-
ods. ‘

An annular series of rollers 31 are fixed at the free
ends of spindles 32 projecting inwardly from the side
walls 10 and 11. Annuluar plates 33 are disposed adja-
cent the rollers 31 and are mounted thereon by cylin-
drical flanges 34 integral with the plates 33 which
flanges seat on the rollers 31. The plates 33 are inter-
connected by a series of axially extending support rods
35 which extend through and are secured in lugs 36
provided on the plates 33. The rods 35 extend axially
beyond on the free ends of flanges 34 and terminate in
cylindrical enlargements 37. The rods are so spaced
that the portions thereof between the lug 36 and the en-
largements 37 act as an annular series of teeth which
are engaged by toothed driving belts 38 to rotate the
support rod assembly. Each rod is provided with a pair
of rollers 39 rotatably mounted thereon adjacent the
faces of the plates 33 which are opposed to one an-
other. The rollers 39 are located between the said op- -
posed faces of the plates 33 and snap rings 40 engaged
in recesses in the rods 35.

An assembly of knife-edged bars comprises side sup-
porting plates 41 surrounding the drum 15 and lying in
planes adjacent and spaced inwardly of the planes con-
taining the plates 33 of the support rod assembly. The
knife edge of the bars is formed in a known way to seal
and separate the bags in operation of the machine. The
peripheries of the plates 41 are formed to be V-shaped
in cross section as seen in FIG. 2. The plates 41 are ro-
tatably mounted on an annular bearing assembly com-
prising a series of spaced rods 42 which form part of the
frame of the machine and a pair of rollers bearing as-
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semblies 43 mounted on each rod 42. Each roller bear-
ing assembly 43 comprises two roller members 44 the
axes of which are at 90° to one another such that the
outer peripheries of the rollers cooperate with respec-
tive portions of the V-shaped periphery of one of the
plates 41. The inner periphery of each plate 41 is
formed with a series of regularly spaced slots 45 for re-
ceiving the support rods 35 as described in greater de-
tail below. A number of spring loaded blade assemblies
46 corresponding to the number of supporting rods 35
are located between opposed portions of the plates 41
between the slots 45 therein. The assemblies 46 com-
prise a pair of mounting brackets 47 secured to the
members 41. Each bracket 47 comprises a portion ex-
tending radially of the plate 41 and a foot portion pro-
jecting towards the opposite plate 41 from the radially
outer end of the bracket. The brackets 47 are provided
with spaced side walls 48 extending from the radially
inner end of the bracket towards but stopping short of
the flange on the bracket. Knife edged bars 49 are slid-
ably mounted between the side walls 48 of each pair of
brackets 47. A rectangular retainer plate 50 is fixed to
the outer edge of each bar 49 adjacent opposite ends
thereof. Coil springs 51 are located in recesses pro-
vided in opposed faces of the retainer plates 50 and the
foot portions of the brackets 47 to bias the bar 49 radi-
ally inwardly of the plate 41. The retainer plates 50 en-
gage the radially outer end of the side walls 48 of the
brackets 47 under the influence of the springs 51 to re-

. tain the bars 49 in the brackets 47 whilst permitting
movement of the bars radially outwards against the in-
fluence of springs 51 when a force is applied to the
knife edge of the bars.

The axis of rotation of the support rod assembly and
the axis of rotation of the knife edged bar assembly are
eccentric to one another so that the support rods 35
only engage in the slots 45 in the plates 41 over an arc
of their overall movement as best seen in FIG. 1..It will
be appreciated that when the support rod assembly is
driven by the belt 38 engagement of the support rods
in the slots 45 cause the simultaneous rotation of the
knife edged bar assembly.

Referring now more specifically to FIG. 1 the inlet
feed point for the sheet material to be formed into bags
is located above the drum 15 in an area between the
knife edged bars and the support rods which due to
their eccentric paths are separated from one another.

" The inlet feed comprises a turning bar 52 fixed with re-
spect to the frame of the machine and extending across
the width of the drum at an angle of 45° to its axis. It
will be appreciated that the angle of the bar can be al-
tered to accommodate different feed directions of bag
forming material to the machine. Bag forming material
usually in folded sheet form is fed over the bag 52 and
turned by the bar to be fed through a system of rollers
onto the supporting bars 35. The roller system com-
prises roller 53 onto which the sheet material is di-
rected by the bar 52. The sheet material then extends
into the nip of a pair of feed rollers 54, 55 from which
it is directed between the support rods at a rate to form
loops between the rods 35 and held against the rods by
a series of tapes 55a which extend around roller §5 and
rollers 56 to 5§9. The tapes can be, if required, toothed
tapes driven positively by the rollers. The tapes extend
to the region where the path of the bars 49, intersect
the path of the rods 35 so that the loops are maintained
on the rods until they are located on the bars.

[y

0

—

5

20

25

35

45

50

4

Roller 55 can be lifted away from roller 54 to facili-
tate insert of the sheet material by a lever 58a actuated
by an eccentric on the shaft of roller §8.

The bags are formed and discharged at the lower end
of the machine as seen in FIG. 1.:A delivery cylinder
60 is rotatably mounted with its periphery adjacent the
paths of movement of the support rods with a series of
tapes 61 extending around cylinder 60, a roller 52 and
a tensioning roller 63 to hold sheet material extending
around the support rods in -engagement with the rods
over a portion of the arc where the rods engage in the
slots 45 in the plate 41. Suction ports 64 are provided
in the periphery of the delivery cylinder 60 for a pur-
pose described below. A table 65 is provided adjacent
the delivery cylinder 60 onto which the formed bags
are stacked.

A number of brushes 66 are located across the width
of the support rods to engage the sheet material around
the support rods to tension the sheet material in the fol-
lowing bag forming section of the machine.

The machine is driven by a motor (not shown) which
drives pulleys 67 on a common shaft 68 through a re-
duction gear. The pulleys 68 have toothed peripheries
which cooperate with belts 38 to drive the support rod
assembly. The knife edged bar assembly is driven by
the engagement of support rods in slots 45 as described
above and the drum is rotated by the frictional engage-
ment between the sheet material passing over the knife
edged bars at the location where the material around
those bars engages the drum. The delivery cylinder 60
is driven through gears from the shaft 68 on which pul-
leys 67 are mounted. This gear drive is selected so that -
the suction ports in the delivery cylinder are aligned
with the successive support rods 35 as they pass the de-
livery cylinder for a purpose described below. The feed
rollers 84, 55 are driven directly by a belt drive from
shaft 68, or they may be driven through a gear driven
from that shaft. :

A deive for giving a visual indication of a count of
bags comprises a pivotally mounted friction arm 69
which is actuated through a gear driven from the deliv-
ery cylinder 60 to momentarily engage the inside of
support 35 thereby displacing the bag to give a visual
indication in the delivery stack.

A heat shield in the form of a water jacket 70 is pro-
vided around the upper portion of the drum 15. More-
over heat insulating panels' 70a are fitted against the
end walls of the drum to provide further heat shields.
These panels 70a are split in half and secured to the
drum assembly so that they can be removed for inspec-
tion of the heater elements 25. Inspection ports 71a are
provided in the left end wall of the drum (as viewed in
FIG. 2) so that in conjunction with the aperture 12 in
the wall 10 they provide access to the drum interior
when the respective panel 70a is removed. A recipro-
cating doctor blade 71 is located to act on the periph-
ery of the cylinder to remove material adhering to the
drum and the water jacket has a curved extension 72
which acts as a collector for the material removed by
the doctor 71, which may be constructed to be easily
removable for cleaning purposes. A separate geared
motor is provided to reciprocate the doctor 71.

A shield 73 is provided extending from the region of
separation of the support rods 35 and the knife edged
blades 49 after the discharge point of the formed bags,
to the periphery of the inlet roller 83 to provide a con-
tinuous surface over which the sheet material can pass
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from the region of separation of the support rods and
knife edged blades to allow an unsealed web to be
pulled right through the machine prior to start up or at
a reel change. '

In operation a web comprising a sheet of heat seal-
able plastics material folded in half longitudinally is fed
over the bar 52 and turned by the bar over the roller
53. The web instead of comprising a folded sheet may
be made by slitting a blown tube of high density poly-
thene along its length. The web is fed by the rollers 54,
55 at a constant rate to the rotating support rod assem-
bly to be looped between successive pairs of rods 35.
The feeding rate can be altered by changing the gear
ratio of the transmission which drives the rollers. The
web is held against the support rods by the tapes 55a
until the region where the path of the knife edged
blades intercept that of the support rods. The web may
alternatively be fed by rollers 54, 55 around a series of
friction rollers so it is delivered directly between the
bars 49 and tods 35. In the latter arrangement the
brushes 66 are not required, but assisting friction rol-
lers are provided to engage the strip where it is caused
to extend in wave form to assist feed of the sheet mate-
rial into the wave formation.

As the blades move between the support rods the
web is located around adjacent support rods 35 and
blades 49 such that it extends in a wave formation. As
the support rods and blades rotate towards the lower
portion of the machine, the web around successive
knife edges of the blades 49 comes intc engagement
with the periphery of the drum 15 so that the web is
heated to weld together the superimposed sheets of
heat sealable material at these locations. After suffi-
cient heat has been transmitted to the portions of the
web in contact with the drum, the welding is complete
and separation of the formed bag from the remainder
of the web takes place. The bag remains looped around
its respective support rod 35 since it is held against it
by the tapes 61. When the support rod 35 and the
formed bag reach the periphery of cylinder 60, the bag
is removed from the rod and held against the periphery
of the roller 60 by vacuum acting through the suction
ports 64 in the periphery of the delivery cylinder since
it rotates in timed relationship to the support rod as-
sembly so that the suction portions are aligned with the
rods as described above. The formed bags are carried
on the periphery of the cylinder 60 until they are
stripped therefrom to be stacked on the table 65. The
spacing of the support rods and the suction ports in the
delivery cylinder 60 are such that the bags resting on
the periphery of the cylinder overlap one another so
that they are readily stacked on the table 65. After a
preselected number of bags has been formed the fric-
tional arm 69 of the counter device is actuated to grip
the web against a support rod so that a misplaced bag
is provided which when stacked on table 65 gives an
easy visual indication every time the aforesaid prese-
lected number of bags has been formed.

In order to alter the width of the formed bags, the
axis of rotation of the drum 15 can be moved towards
or away from the knife edged bars 49 in the bag form-
ing region by rotating the shaft 14 on which the drum
is eccentrically mounted and hence the axis of rotation
of the drum. This adjustment is made possible by the
provision of spring loaded knife edged blades which
can accommodate adjustment over a certain range be-
fore the drum is moved completely out of contact with

3,838,631

20

25

35

40

50

60

65

6

the blades. Another method of altering the bag width
is to remove every other knife edged bar, or every other
knife edged bar and every other support rod.

Many modifications of the above described embodi-
ment are possible within the scope of the invention for
example the support rods can be located on-a continu-
ous chain rather than on a rotating disc, the chain being
guided such that the path of the heater bars intercepts
the path of the support rods before and after the bag
forming zone with the heater bars resiliently biased
against the drum 15 as in the embodiment illustrated in
the drawings. It is also possible to provide heater bars
and the support rods on respective chains, the paths of
the bars and the rods intercepting before and after a
linear bag forming zone in which the surface of the heat
source is a planar surface against which the heater bars
are resiliently biased.

It is also possible for the heat source to be provided
in the bars instead of in the drum 15 or heat sources
may be provided in both the drum and the bars.

It will be appreciated that the production of bags on
a machine according to the invention can be considera-
bly greater than conventional method of forming such
bags, i.e., feeding blanks to a heat pressing machine
which is enclosed to weld the side edges.of the bag. In
the conventional machine there is a period during
which the blanks are fed to the machine when no heat-
is applied to the bags. A machine according to the in-
vention has the advantages over the stop-start proce-
dure of a conventional machine in that a continuous
feeding and heating operation takes place whereby
while one bag is having its edges sealed and separated -
further material is being fed into the heating zone and
indeed the sealing operation of subsequent bags is initi-
ated before the previous bags have been completed.
This results in a considerable increase in the number of
bags produced in a given time over the above described
conventional machine and indeed the production can
be further icreased by altering the pitch of the wave
form of the web in the bag forming zone.

We claim:

1. An apparatus for feeding a zig-zag strip which ap-
paratus comprises a series of support members engage-
able with spaced transverse iocations along the strip,
means to guide the strip to the support members and to
form loops of the strip between the support members
the improvement wherein the support members are ar-
ranged in two series which are movable around respec-
tive closed paths that intersect one another with each
member of each series passing between a pair of adja-
cent members in the other series at the points of inter-
section of the paths, means being provided to feed the
strip between the members in the respective series at a
point of intersection of the paths whereby after that
point of intersection the members carry the strip in a
zig-zag configuration.

2. Apparatus as claimed in claim 1 further compris-
ing means for welding and separating into individual
heat sealed articles a strip of two superimposed layers
of heat sealable material or of a material which is
coated, or impregnated, with a heat sealable material
when carried in a zig-zag configuration by said support
members, said welding means being arranged to weld
together the two layers transversely of the strip at or
adjacent each support member located on one side of
the zig-zag. :
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3. Apparatus as claimed in claim 1 wherein the paths
around which the support members move are adjust-
able to vary the depth of the zig-zag in which the strip
is held.

4. Apparatus as claimed in claim 2 wherein the weld-
ing means comprises a single welding device, said sup-
port members-at said one side of the zig-zag being mov-
able to present the transverse crests of the strip on said
one side of the zig-zag.

5. Apparatus as claimed in claim 4 wherein each sup-
port member at said one side of the zig-zag is resiliently
mounted to press the strip against the welding device.

6. Apparatus as claimed in claim 5 wherein the weld-
ing device is movable towards and away from the co-
operating resiliently mounted support members.

7. Apparatus as claimed in claim 1 wherein said
closed paths are circular with the centres of the circles
offset from one another.

8. Apparatus as claimed in claim 7 wherein the mem-
bers in each series extend longitudinally between re-
spective pairs of end plates to which they are secured,
the end plates associated with one series of members
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being mounted for rotation about an axis parallel to
and offset from the axis of rotation of the plates associ-
ated with the other series of members.

9. Apparatus as claimed in claim 8 wherein -at least
one of the plates associated with one series of members
is annular and the inner periphery of that plate is pro-
vided with series of slots one between each of the
points of connection of the members to the plate, the
arrangement being such that the member in the other
series engage and disengage in respective slots at the
points of intersection of the paths to provide a geared
drive of the plate on movement of the members in said
other series, means being provided to move the mem-
bers in the other series around their respective paths.

10. Apparatus as claimed in claim 9 wherein said
means to move the members in the other series com-
prise at least one toothed belt which engages with por-
tions of the members with the belt teeth fitting in the
spaces between those members and drive means being

provided to drive the belt.
. * * * * *



