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respect of the axis of rotation; stationary cam means
connected to the frame to define a camming surface
encompassing the axis; cam follower means contacting
the camming surface and connected to a respective
one of the further support means to impart reciproca-
tory motion thereto on each rotation of the first sup-
port means about the axis, whereby each folder mem-
ber is displaced between a radially outer operative po-
sition and a radially inner inoperative position.

4 Claims, 4 Drawing Figures.
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DEVICE FOR USE IN FOLDING A SHEET OF
PACKAGING MATERIAL

BACKGROUND OF THE INVENTION

This invention relates to a device for use in folding a
sheet of packaging material.

In copending United Kingdom Patent Application
No. 48186/72 there is disclosed a packaging machine
for wrapping block-like articles such as cigarette blocks
in two wrappers, for example of paper or viscose or cel-
lulose film. This packaging machine includes folder
members connected to revolvers each containing four
cells to receive cigarette blocks, and the present inven-
tion is concernd with the construction and operation of
an arrangement of folding members which may be used
with that packaging machine. Of course, the present
folding arrangement may also be employed with ma-
chines other than that disclosed in copending United
Kingdom Patent Application No. 48186/72.

SUMMARY OF THE INVENTION

According to the present invention there is provided
a device for use in folding a sheet of packaging material
comprising first support means rotatably mounted on a
frame to be rotatable about a predetermined axis of ro-
tation, at least onc further support means, the or cach
further support means being slidably mounted on the
first support means and being rotatable thercwith, at
least one pair of elongate folder members, the folder
members of the or each pair being interconnected by
respective further support means and being supported
thereby to project radially in mutually opposite direc-
tions with respect to the axis of rotation, stationary cam
means connected to the frame to define a camming sur-
face encompassing the axis, cam follower means con-
tacting the camming surface and connected to a re-
spective further support means to impart reciprocatory
motion thercto on each rotation of the first support
means about the axis, the arrangement being such that
each folder member is displaced between a radially
outer operative position and a radially inner inopera-
tive position.

Preferably, the cam means defines a second camming
surface encompassing the axis and located in spaced
relationship with the first mentioned camming surface
to define a displacement path for the or each cam fol-
lower means between the first and the second camming
surfaces. Advantageously, the or cach cam follower
means comprises a roller. ‘

[t is in particular envisaged that the device may be
used with a revolver of a packaging machine such as
that disclosed in the above mentioned co-pending pa-
tent application, in which casc at any given time when
the revolver is stationary cach folder member of each
pair of mutually opposite folder members is in the op-
posite condition from the other folder member of the
same pair. i.c., directly opposite a folder member in its
operative position ready for folding there is a folder
member in its inoperative position in which the folder
member is retracted out of contact with a web of pack-
aging material when situated in the adjacent cell of the
revolver.

BRIEF DESCRIPTION OF THE DRAWINGS

An embodiment of the present invention, with indi-
cations of small modifications, will now be more partic-
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2

ularly described with reference to the accompanying
drawing, in which:

FIG. 1 shows a front view, partly in section, of a re-
volver of a packaging machine, provided with a folding
device;

FIG. 2 shows in greater detail the particular arrange-
ment of sliding rods employed;

FIG. 3 shows the revolver in side view, also showing
some of the components provided for mounting the re-
volver for its rotation; and

FIG. 4 shows a similar view to FIG. 3, of a slightly
modified arrangement.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

In the drawing, reference numerals 55, 56 denote a
shaft on which a revolver of a cigarette packaging ma-
chine is mounted so that the revolver can be rotated
stepwise 90° at a time, anti-clockwise in FIG. 1, so that
the four cells of the revolver occupy in turn the posi-
tions a, b, ¢ and d successively. An elongate folder
member 70 is provided for each of the four cells, at one
axial end of each cell. The folder members of each indi-
vidual pair of diametrically opposite cells are con-
nected as a pair to respective cam follower means de-
scribed below. In the condition shown in FIG. 1, the
folder members 70 at the cells ¢ and b are each in their
operative positions, which in the described arrange-
ment are positions in which they project radially out-
wardly of the revolver to a sufficient extent to fold over
the axial end of the central web portion of a U-shaped
piece of packaging material 63/64 inserted into each
cell when the cell is in position a, and the folder mem-
bers 70 at the cells c and d are each in their inoperative
positions, which in the described arrangement are posi-
tions in which they are retracted so as not to be able to
contact the web of packaging material. '

Each folder member 70 is carried by a holder 201,
203 rigidly carried by two mutually spaced parallel
elongate rod members 202 arranged to slide through
first support means in the form of a cross-shaped guide
member 204. For example, the vertically extending
rods 202 in FIG. 1 have one holder 203 rigidly attached
to their upper ends and another holder 201, similar to
the holdr 203, attached to their lower ends. The verti-
cally extending rods 202 and the holders 201 and 203
constitute further support means. The arrangement of
the horizontally extending rods is similar. This is evi-
dent from FIG. 2, which shows the rods in greater de-
tail. The vertically extending rods 202 have their longi-
tudinal axes precisely perpendicular to those of the
horizontally extending rods. It is clear from the above
that a total of four holders are provided for the one re-
volver shown in FIG. 1, each holder carrying an indi-
vidual folder member 70. The holder shown at cells ¢
and b in FIG. 1 each carry a cam follower in the form
of a rotatable roller 205 arranged to run between mutu-
ally complementary cam surfaces located in spaced re-
lationship and provided respectively on a central ec-
centric member and on an annular member surround-
ing the central eccentric member, as shown in FIGS. 1
and 2. The two rotatable rollers 205 are mutually angu-
larly spaced apart to define an angle of 90° therebe-
tween, as shown in FIG. 1. As the revolver rotates anti-
clockwise in FIG. 1 the rollers 205 follow the eccentric
path defined between the cam surfaces. In the arrange-
ment shown, the cam surfaces are each endless, to en-
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able stepwise rotation of the revolver in the same sense
to take place without interruption or reversal. As
shown in FIGS. 1 and 2, a first portion of the cam fol-
lower displacement path describes an arc of constant
radius of first value, a second portion of the path de-
scribes an arcuate path of radius progressively decreas-
ing from the first value to a second value, a third por-
tion of the path describes an arc of constant radius of
the second value, and a fourth portion of the path de-
scribes an arcuate path of a radius progressively in-
creasing from the second value to the first value. The
cells of the revolver are shown at 21/22. A frame inthe
form of a bearing body 58/59 is provided to mount the
cam means in the form of the eccentric and annular
members to be maintained stationary during rotation of
the revolver.

Regardless of which particular cell of the revolver is
in the uppermost position, the arrangement of folder
members 70 always has the general appearance shown
in FIG. 1, i.e., the upper most and left-hand cells have
their folder members projecting, while the bottom and
right-hand cells have their folder members retracted.

In cell a shown in FIG. 1 there is indicated a U-
shaped web of packaging material 63/64, the folder
member 70 being effective to fold over the above men-
tioned central web portion of the wrapping material as
the web is inserted into the cell by a plunger (not
shown). The cross-shaped guide element 204 is se-
curely fixed to the revolver shaft 55/56. The cells 21/22
are rigidly fixed to mountings 24/25, which are in turn
fixed to the shaft 55/56 by means of a carrier plate 213.
Reference numeral 208 (FIG. 3) indicates a holding
plate for the parts 204, 213 of the revolver secured to
the shaft 55/56.

Referring to FIG. 3, two complementary cam sur-
faces are provided respectively on an outer cam part
formed by the annular member shown at 206 and an
inner cam part formed by the central eccentric member
shown at 207, which are each secured to the bearing
body 58/59. The cam surfaces define between them a
cam path, to the left of which in FIG. 3 a groove of en-
larged width 214 is situated. FIG. 3 also schematically
shows a rolling bearing 211 and a sealing ring 212,
which is employed to provide the necessary sealing for
a supply of suction to the cells of the revolver, which
are each of double-walled construction. The sealing
ring 212 surrounds a central portion of the shaft (not
shown in FIG. 3) and provides a control for the suction.

In FIG. 4, the reference letters «, b, ¢ and d do not
refer to the orientation of the cells relatively to the re-
mainder of the packaging machine, as is the case in
FIG. 1, but they refer in FI1G. 4 to the manner of secur-
ing of the folder members 70 to the sliding rods 202.
The holder 203 for the folder member 70b in FIG. 4
consists of the parts 209 and 210 shown in FIG. 3. 209
represents the holder for the folder member 70b itsclf
in FIG. 3, while 210 rcpresents a separate mounting
portion of the roller 205 shown at the centre of FIG. 3.
With the holder 203 comprising the two parts 209 and
210, the folder member 706 of FIG. 3 can be un-
screwed and thus removed. Furthermore, the two parts
209 and 210 can themsclves be unscrewed from one
another. The same manner of securing of the folder
member 70 to the rods 22 is employed at the opposite
end of each pair of rods 202, but of course in this case
no roller is provided.
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In operation, a web 63/64 of packaging material is
pressed into the cell a by the displacement of a plunger
{not shown), during which the plunger, as it descends
into the cell g, is arranged to pass by the projecting
folder members 70, during which the member 70 as a
result of being in its projecting position, folds over the
central portion of the U-shaped web. The web is shown
in FIG. 1 after this fold has been made. The web is re-
tained in the cell by suction applied through a perfo-
rated inner one of two walls constituting the cell, and
the revolver executes a 90° anti-clockwise rotation in
the sense of FIG. 1. While the cell is in position b of
FIG. 1 a cigarette block is inserted in a direction paral-
lel tothe axis of the axle 55/56, during which the folder
member 70 acts as an end stop to prevent the cigarette
block from over-shooting its desired position. Thus, the
cigarette block is accurately located in the cell. The re-
maining folds are carried out for example during pas-
sage of the cell from position b to position ¢ and in posi-
tion c itself, and this arrangement is more fully de-
scribed in co-pending United Kingdom Patent Applica-
tion No. 48186/72. It is necessary that by the time
when the cell reaches position ¢ the folder member 70
should be fully retracted into its retracted position, so
as not to interfere with any folding operations taking
place at position ¢. This retraction is achieved by the
roller 205 rotatably mounted on the holder 203 follow-
ing the path determined for it by the two cam surfaces
between which the roller 205 runs.

As the cell passes from position b to position ¢, the
roller 205 is forced to travel along a path having a com-
ponent directed radially inwardly towards the centre of
the axle 55/56, so that the roller 205 forces the rods
202 to execute a displacement through the guide ele-
ment 204. Thus after a 180° rotation from position a to
position ¢, the cell is inverted and also has its folder
member 70 brought from its projecting position to its
retracted position. However, the retracting of the
folder member 70 only occurs during the 90° stretch of
the rotation from position b to position ¢, since at all
points along the path of the roller between position a
and position b the roller is constrained to remain at the
same radial distance from the centre of the shaft 55/56
This is also true of the 90° stretch of the path from posi-
tion ¢ to position d. When the cell reaches position d,
the wrapped cigarette block is ejected in a direction
parallel to the axis of rotation of the revolver, so that
the cell arrives emtpy, after a further 90° anti-clockwisc
rotation, at position ¢ again. During the travel of the
cell from position d to position a, the roller is con-
strained to move further away from the axis of the shaft
55/56, so that the rods 202 are forced to move linearly
in the opposite sense relative to the revolver from their
movement in passing from position b to position ¢. Hav-
ing reached position a, the cell is again ready to receive
a web of wrapping material 63/64, and the folder mem-
ber 70 is in its projecting position.

One advantage given by the described arrangement
is that only one cam arrangement. which in the de-
scribed case consists of the members 206 and 207, is
necessary to control the movement of the four folder
members 70 of the respective cells of the revolver. Two
factors are particularly important in giving this result;
namely, the provision of one roller 205 only on each of
the two sets of rods, cach set controlling two folder
members, and the construction of the cam parts de-
fined by the members 206 and 207 in four parts,
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namely a 90° upper and lower part (shown at top left

and bottom right in FIG. 1) of constant radial distance

from the axis of rotation of the revolver, acting as dwell

portions between a rising cam surface portion and a

falling cam surface portion (shown at top right and bot- 5

tom left in FIG. 1 respectively).

I claim:

1. A device for use in folding a sheet of packaging

material comprising, in combination:

a frame,

first support means rotatably mounted on said frame
to be rotatable about a predetermined axis of rota-
tion;

two further support means extending substantially
perpendicularly of one another, each said further |5
support means being slidably mounted on said first
support means and being rotatable therewith;

two pairs of elongate folder members, said folder
members of each said pair being interconnected by
a respective one of said further support means and
being supported thereby to project radially in mu-
tually opposite directions with respect to said axis
of rotation;

stationary cam means connected to said frame to de-
fine a first camming surface encompassing said axis
and a second camming surface encompassing said
axis and located in spaced relationship with said
first camming surface;

two roller followers, said roller followers being angu-
larly spaced apart to define an angle of 90° therebe-
tween at said axis of rotation, each roller follower
contacting said first and second camming surfaces
to follow a displacement path defined therebe-
tween and being rotatably mounted on a respective
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one of said further support means to impart recip-
rocatory motion thereto on each rotation of said
first support means about said axis, a first portion
of said roller follower displacement path describin g
an arc of constant radius of a first value, a second
portion of said path describing an arcuate path of
a radius progressively decreasing from said first
value to a second value, a third portion of said path
describing an arc of constant radius of said second
value, and a fourth portion of said path describing
an arcuate path of a radius progressively increasin g
from said second value to said first value, whereby
each said folder member is displaced between a ra-
dially outer operative position and a radially inner
inoperative position on each rotation of said first
support means about said axis.

2. A device as defined in claim 1, wherein each said
further support means comprises two mutually spaced
parallel elongate rod members and two holder mem-
bers, each holder member interconnecting mutually
next adjacent end portions of said parallel rod members
and supporting a respective one of said folder mem-
bers.

3. A device as defined in claim 2, wherein each said
first support means is provided with at least one pair of
guide means, each said pair of guide means slidably
supporting said two parallel rod members of a respec-
tive one of said further support means.

4. A device as defined in claim 2, wherein each said
folder member is detachably connected to a respective
one of said holder members, whereby any one said
folder member may readily be exchanged for another

said folder member.
% * * * *



