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57 ABSTRACT 
A device for folding a sheet of wrapping material 
around external surfaces of an article of parallelepipe 

467 
477472 77 

donal shape is disclosed. The device comprises a re 
volver provided with wall members defining a plurality 
of cells, the revolver being so rotatable stepwise that 
each of the cells comes to rest successively at a first 
station, a second station, a third station and a fourth 
station of the device. The cells are constructed so to 
receive at the first station a sheet of wrapping material 
and so to receive at the second station an article to be 
wrapped that such sheet of wrapping material is dis 
posed between the received article and walls of the 
cell in which that article is received, with lobes of the 
sheet projecting in a direction radial to the axis of ro 
tation beyond a radially outward facing side of the ar 
ticle. Folder means are disposed at the second station, 
the folder means comprising a folder member rotat 
ably mounted on carrier means reciprocatably dis 
placeable along guide means, and drive means to dis 
place the folder member between a first position - in 
which the folder member is radially spaced apart from 
the radially outward facing side of a cell at the second 
station - and a second position - in which the folder 
member is disposed next adjacent the radially outward 
facing side of the cell at the second station. The drive 
means, in displacing the folder member from its first 
position towards, its second position, initially imparts 
rotational motion to the folder member relative to the 
carrier means and, subsequently to the initiation of the 
rotational motion, imparts such translational motion 
to the carrier means that - when the device is in use 
- the folder member is moved along the radially out 
ward facing side of the cell at the second station to en 
gage one of the radially projecting lobes and to fold 
the latter against that side of an article in the cell. 

2 Claims, 6 Drawing Figures 
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FOLDING DEVICE FOR PACKAGING MATERAL 

BACKGROUND OF THE INVENTION 

The present invention relates to a device for folding 
individual sheets of wrapping material around portions 
of the external surfaces of successive articles of paral 
lelepipedonal shape. 

In U.S. patent application Ser. No. 403,732 there is 
disclosed a packaging machine for wrapping block-like 
articles, such as cigarette blocks, successively in two 
layers of wrapping material, the two layers being ap 
plied in respective revolvers following one on the other 
in a flow path through the machine. The present inven 
tion concerns an improvement in, or modification of, 
the invention disclosed in that co-pending patent appli 
cation, and relates to a folding device which may be 
employed to form part of such a machine. 

SUMMARY OF THE INVENTION 

According to the present invention, there is provided 
a device for folding a sheet of wrapping material 
around external surfaces of an article of parallelepipe 
donal shape, the device comprising a revolver provided 
with wall members defining a plurality of cells, the re 
volver being so rotatable stepwise that each of the cells 
comes to rest successively at a first station, a second 
station, a third station and a fourth station of the de 
vice, the cells being constructed so to receive at the 
first station a sheet of wrapping material and so to re 
ceive at the second station an article to be wrapped that 
such sheet of wrapping material is disposed between 
the received article and walls of the cell in which that 
article is received, with lobes of the sheet projecting in 
a direction radial to the axis of rotation beyond a radi 
ally outward facing side of the article, folder means dis 
posed at the second station, the folder means compris 
ing a folder member rotatably mounted on carrier 
means reciprocatably displaceable along guide means, 
and drive means to displace the folder member be 
tween a first position - in which the folder member is 
radially spaced apart from the radially outward facing 
side of a cell at the second station - and a second posi 
tion - in which the folder member is disposed next ad 
jacent the radially outward facing side of the cell at the 
second station - the drive means, in displacing the 
folder member from its first position towards its second 
position, initially imparting rotational motion to the 
folder member relative to the carrier means and, subse 
quently to the initiation of the rotational motion, im 
parting such translational motion to the carrier means 
that - when the device is in use - the folder member 
is moved along the radially outward facing side of the 
cell at the second station to engage one of the radially 
projecting lobes and to fold the latter against that side 
of an article in the cell. 
Four is the most convenient number of cells to pro 

vide in such a revolver but, if desired, in principle any 
multiple of four cells may be provided on the revolver. 
In practice, however, a revolver having 12 or more cells 
may well be found to be too unwieldy and cumbersome 
to operate efficiently. However, a revolver having eight 
cells may be constructed within the principle of the in 
vention. 
A folding means incorporating a folding element 

which executes both rotary and translational motion is 
a particularly convenient form of folding means to be 
provided at the second station of the folding device, 
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2 
such a folding means preferably being employed to fold 
the 'trailing' projecting lobe of packaging material, 
i.e. the lobe which is at the rear of the package as far 
as the direction of motion of the package about the axis 
of rotation is concerned. With such an arrangement, 
the folding, in the opposite sense, of the “leading' lobe 
of packaging material may conveniently take place by 
means of a stationary folding element, while the cell ex 
ecutes its step of rotation from the second station to the 
third station. The folding means may thus include the 
end surface of a stationary folding element, for exam 
ple of sheet metal, past which a cell moves just after 
commencing its motion from the position at the second 
station in which the cell comes to rest. The folding 
member which executes both rotary and translational 
motion preferably acts on the trailing lobe when the re 
volver is stationary. 

U.S. patent application Ser. No. 419,467 now U.S. 
Pat. No. 3,857,221 discloses a folding arrangement to 
be used at the third station of a packaging machine of 
the kind disclosed in U.S. patent application Ser. No. 
403,732, that folding arrangement including folding 
means incorporating a folding member which executes 
both rotary and translational motion. However, the 
present folding element differs from that disclosed in 
U.S. patent application Ser. No. 419,467, in that in the 
present case nearly all, if not completely all, of the rota 
tional motion of the folding element, which takes place 
in passing from the first position of the folding element 
to the second position, takes place before the transla 
tional motion. This is a significant difference from the 
arrangement of U.S. patent application Ser. No. 
419,567, in which the two kinds of motion take place 
simultaneously, for example by co-operation of a sta 
tionary linear rack member with a rotatable pinion in 
mesh therewith. 
Conveniently, a common plate member is provided 

in the folding device to act as a support mounting for 
a set of guide rods which guide a carriage on which the 
folding element is mounted and for a housing having a 
rotatable shaft passing therethrough and carrying cams 
forming part of the drive means. 

It is expedient for the guide rods to be of linear con 
struction and thus to guide the carriage to be reciproca 
ble along a linear path, mounting means which carry 
the folding element being rotatably mounted on the 
carriage in such a manner that the cams control both 
the rotational motion and the translational motion of 
the folding element. 
A convenient construction is one in which the hous 

ing is provided with rocker shaft means passing there 
through, and mounted in roller or friction bearings, the 
rocker shaft means carrying a pair of levers having rol 
lers mounted thereon to constitute cam followers co 
operable with the cams, the rocker shaft means also 
carrying a further lever articulated to a connecting rod 
which is also articulated to the mounting means, cou 
pling means being provided to couple the rocker shaft 
with the carriage. 

In one construction, the guide rods extend vertically, 
and the carriage is reciprocable vertically. 

Preferably, the arrangement is such that the folding 
element, in passing from its first position to its second 
position, executes initially a pivotal movement relative 
to the carriage under the control of the connecting rod, 
followed by a translational movement to bring the fold 
ing element into contact with the trailing projecting 
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lobe of packaging material, the translational movement 
being under the control of the coupling means. 
The coupling means may comprise a lever member 

articulated to the carriage at one end and coupled to 
the rocker shaft at the other end. 

It is convenient for the parallelepipedonal article to 
be inserted into each cell, when the cell is situated at 
the second station of the folding device and to be in 
serted initially only up to half its length in the direction 
of the axis of rotation of the revolver, after which par 
tial insertion the folding element can be actuated to 
carry out its rotational and translational movements. 

If desired, the rollers may be provided in twos, in 
such a manner that two rollers are mounted on each of 
the levers provided with rollers, each individual roller 
being arranged to follow the contour of a respective 
one of the cams. 
A packaging machine may be constructed, which 

comprises two of the above defined folding devices, 
one being provided to act on a U-shaped web of pack 
aging material intended eventually to form an inner one 
of two wrappers, for example of viscose or cellulose 
film, around a cigarette block, and the other being ar 
ranged to act on a further web of packaging material 
intended to form the outer one of such two wrappers. 
In this case, individual revolvers are, of course, pro 
vided for the application of the two respective wrap 
pers. 
The rocker shaft means may comprise a central shaft 

portion and a tubular shaft portion fitted on the central 
shaft portion, the levers being rigidly carried by the tu 
bular shaft portion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

An embodiment of the present invention will now be 
more particularly described with reference to the ac 
companying drawings, in which: 
FIG. 1 shows a front elevation, partly in section, of 

a folding device embodying the invention; 
FIG. 2 shows a side elevational view of the embodi 

ment shown in FIG. 1; 
FIG. 3 shows a detail, from the front, of a folding ele 

ment and a cell of the revolver, in two different posi 
tions of the folding element; 
FIG. 4 shows a similar detail to FIG. 3, in a different 

position of the folding element; 
FIG. 5 shows a similar detail to FIG. 3 after a 5 anti 

clockwise movement of the revolver has taken place; 
and 
FIG. 6 shows schematically the various folds to be ap 

plied to a web of wrapping material. 
DESCRIPTION OF THE PREFERREED 

EMBODIMENTS 

In the drawing, numeral 453 denotes a carriage slid 
able up and down on a plurality of vertical guide rods 
454. A folding element 451 is carried by an arm 452 at 
tached to mounting means in the form of a lever mem 
ber 68 articulated to the carriage and rigid with a fur 
ther lever 459 (FIG. 2) which carries a roller 484 which 
runs in a guideway defined between a pair of flanges 
461 on a lever member 460. The guide rods 454 are 
carried by a support having a top member 455, a bot 
tom member 456 and side wall members 481. The Sup 
port is carried rigidly by and abuts against the lower 
surface of a plate member 77. 
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4. 
The plate member 77 also carries rigidly by its lower 

surface, spaced a short distance from the support, a 
housing 479, 474 which carries a cam arrangement for 
driving the carriage for its up and down reciprocating 
movement. A shaft 465 passes through the housing 
479, and is provided with a coupling element 471 at 
one end to be coupled with a drive to rotate the shaft 
465. Mounted on the shaft 465 at intervals are double 
cams 482 and 483 arranged in pairs as shown in FIG. 
2, and a further shaft assembly in the form of rocker 
shaft means is shown above the shaft 465. The rocker 
shaft means comprises a central shaft portion 466 sur 
rounded by a tubular shaft portion 467, the shaft por 
tions 466 and 467 being rotatable relative to one an 
other. A double armed lever 468 in the form of a bell 
crank, rigid with the portion 467 of the further shaft, 
projects downwardly in FIG. 2 and carries on opposite 
sides thereof a pair of rollers 470 (FIG. 1) each engag 
ing one of the separate cams 483. Similarly, a double 
armed lever 469 in the form of a bell crank is spaced 
from the lever 468, rigid with the portion 466 of the 
rocker shaft means, and carries a pair of rollers similar 
to the rollers 470 on opposite sides of the lever 469, 
and these rollers each separately engage one of the 
cams 482. Reference numeral 474 (FIG. 2) indicates a 
bottom portion of the housing 479, 474. Bearing mem 
bers 475, 477 and 478, as well as roller or friction bear 
ings 472, 473 and 476 are provided for mounting the 
shaft 465 and the rocker shaft means consisting of the 
portions 466 and 467 in the housing 479, 474. Closure 
plugs and sealing devices, as well as distance rings, 
Seeger rings, wedge members and other suitable fixing 
arrangements may be provided as required. 
Connection is made between the support 455, 456, 

481 and the housing 479,474 by a lever 458 articulated 
to a thrust rod 457 (FIG. 2) carried by the carriage 
453, the lever 458 being carried at the other end by the 
further shaft, and such connection is also made by a 
lever 464 articulated at its left-hand end (FIG. 1) either 
to the member 68 or to another member connected 
thereto, the lever 464 being articulated at its right-hand 
end (FIG. 1) to a lever 480 which, in similar manner to 
the levers 468 and 469, is carried by the rocker shaft 
means. The further shaft 466,467 while being rotatable 
in the housing 479, 474 has no drive directly applied 
thereto from outside. An opening 482 is provided 
through the wall of the housing 479, 474 to enable the 
lever 458 to pass through the housing wall. The dual 
cam operated lever 468 drives the lever 464 in a recip 
rocating manner via the tubular shaft portion 467 and 
the connecting lever 480, while the lever 458 is driven 
in an oscillating manner by the dual cam operated lever 
469 via the central shaft portion 466. 

In FIG. 1, the letter H indicates the distance through 
which the carriage 453 moves up and down in opera 
tion of the device. 
FIG. 1 also shows a cell of a four-cell revolver, the 

cell being carried by a mounting plate 213 of the re 
volver indicated generally at 351. A holder for the cell 
is shown at 324/325. The revolver may form part of a 
packaging machine of the kind disclosed in U.S. patent 
application Ser. No. 403,732. The revolver comprises 
rotatably supported article receiving means and cell de 
fining means provided by wall members of the article 
receiving means to define a plurality of parallelepipe 
donal shaped cells spaced at angular intervals about the 
axis of rotation of the article receiving means and each 
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extending in a generally radial direction relative to the 
axis. AS indicated in the drawings, each cell has a radi 
ally outward facing opening, each opening extending 
substantially perpendicularly to the generally radial di 
rection of the cells. Each cell is adapted to receive one 
parallelepipedonal shaped article. In FIG. 1, two posi 
tions of the folding element 451 are shown, one in solid 
lines at 451a, which represents the “first" position of 
the folding element, i.e. that in which it is retracted out 
of the path of a projecting lobe of wrapper material ex 
tending radially outwardly of the revolver from a cell 
approaching the second station (the station shown in 
FIG. 1). The position of the folding element shown in 
dotted lines represents that adopted by the folding ele 
ment after folding a “trailing' lobe of wrapping mate 
rial, i.e. the upper lobe in FIG. 1, against the portion of 
the surface of a cigarette block in the cell beyond 
which both the leading and trailing lobes project prior 
to folding. 

In FIG. 3, the trailing lobe is shown at 64g, and the 
leading lobe at 64h. The wrapping material shown in 
FIG. 3 is an outer wrapper, characterised by the nu 
meral 64. The numeral 63 in FIG. 2 indicates that a 
similar revolver may also be used in connection with a 
sheet of inner wrapper material for an "American' 
type of cigarette block. In FIG. 3 there is also shown 
part of a stationary folding member 62, which acts to 
fold over, in the opposite sense to the trailing lobe, the 
leading lobe, in manner to be described more fully 
later. 
FIG. 3 shows the folding element 451 in broken lines 

in the “first' position at 451a, and in solid lines in an 
intermediate position 451b. 
FIG. 4 shows the same folding element 451 in the 

second position at 451c, in which the folding element 
retains the upper or trailing lobe of the packaging ma 
terial against the left-hand external surface portion of 
the cigarette block shown schematically only as repre 
senting five cigarettes. In practice of course, the entire 
cell is full of cigarettes to form a block. 

In operation of the device, each cell of the revolver 
receives a U-shaped web of packaging material either 
with two equally long lobes projecting in a direction ra 
dial of the axis of rotation of the revolver (particularly 
convenient in the case of an inner wrapper sheet) or 
with the leading lobe longer than the trailing lobe (par 
ticularly convenient in the case of an outer wrapper 
sheet). This occurs at the first station of the machine 
(not shown in any of the Figures) from which the cell 
proceeds to the second station shown in FIG. 1, where 
a cigarette block is introduced in a direction parallel to 
the longitudinal axis of the revolver, which is the axis 
of rotation, for example with an initial partial introduc 
tion of the cigarette block into the cell so that the block 
projects by half its length into the cell. If desired, at this 
moment the folding element 451 may be moved from 
position 451a to position 451b and then to position 
451c to fold the trailing lobe over, which would, of 
course, be impossible if the cigarette block were not 
present at all in the cell. It is, however, convenient to 
carry out this fold while the block is only half intro 
duced into the cell, and thus while the block is held to 
gether in a cell of a preceding revolver or in a feeding 
mouthpiece. The presence of the folding element 451 
does of course contribute to the holding together of the 
cigarette block. The completion of the introduction of 
the cigarette block into the cell now takes place, and 
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6 
the trailing lobe thus conforms itself to the shape of thc 
cigarette block as required. In motion of the cell which 
now takes place to the third station of the device (not 
shown in any of the Figures), the stationary folding ele 
ment 62 acts to fold over rearwardly the leading lobe 
of packaging material. FIG. 5 shows the cell having ad 
Vanced through 5 anti-clockwise from the second sta 
tion shown in FIGS. 1, 3 and 4, from which it is clearly 
seen that the folding of the leading lobe of packaging 
material has almost been completed. This is, of course, 
completed before the cell arrives at the third station of 
the device. 

In moving from position 451a to position 451c, the 
folding element 451 and the sliding carriage 453 are at 
all times under the control of the cams carried by the 
rotating shaft 465. The cams are arranged to drive the 
folding element 451 in such a manner that initially it 
pivots relatively to the sliding carriage under the influ 
ence of the lever 464, and then it subsequently drops 
downwardly in FIG. 1 as a result of the entire carriage 
453 being moved downwardly relatively to the guide 
rods 454 under the influence of the lever 458. When it 
is desired to retract the folding element 451 back to po 
sition 451a this may take place by retracing the steps 
taken by the folding element 451 in passing from posi 
tion 451a through position 451b to position 451c, or 
alternatively may take place in a diagonal manner di 
rectly from position 451c to position 451a. 
Some variation is possible in the precise relative tim 

ing of the movement of the folding element 451 and of 
the revolver cell, but it is important to ensure that as 
the cell approaches the second station of the device the 
folding element is then or has been retracted out of the 
path of the projecting lobes of packaging material, so 
that it cannot destroy or otherwise interfere with them, 
and that the folding element is moved into its first or 
operative position only when a cigarette block has been 
at least partially introduced into the cell at the second 
station. 

On the right in FIG. 2 there are shown a leading lobe 
63m and a trailing lobe 63k of inner wrapping material, 
of equal length in a direction radial of the axis of rota 
tion of the revolver, and a leading lobe 64h and a trail 
ing lobe 64g of outer wrapper material, of unequal 
length. This combined representation in FIG. 2 merely 
indicates that the described folding device may be used 
with either inner wrapper material or outer wrapper 
material. Either inner or outer wrapper material may 
for example consist of viscose or cellulose film, and the 
inner wrapper material may, if desired, be tin foil or al 
uminium foil. 
FIG. 6 shows diagrammatically the folding scheme 

followed in operation of the above described folding 
device, the trailing lobe projecting in the direction ra 
dial of the axis of rotation of the revolver being shown 
at 63k-1 in broken lines in its unfolded condition and 
at 63k-2 in solid lines in its condition as folded over by 
the folding element 451. 
After the leading lobe has been folded over, this lobe 

rests against the outer surface of the trailing lobe. If de 
sired, the trailing lobe may be provided with a strip of 
adhesive, for example by means of the nozzle shown in 
the drawing of U.S. patent application Ser. No. 
410,158. In this manner, securing of the two folded 
lobes may readily be accomplished. This is of particular 
advantage in the case of an outer wrapper. It may be 
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preferred that an inner wrapper should not be provided 
with adhesive. 
The revolver, part of which is shown in the various 

Figures, may form either revolver II or revolver III of 
U.S. patent application Ser. No. 403,732. 
The above described initial half insertion of the ciga 

rette block into the cell at the second station of the de 
vice may offer the following facilities; 

a. the cavity of the cell is about half filled and the 
folding element 451 can occupy the position 451c, 

b. the folding of the trailing lobe is thus possible at 
this moment; 

c. the cigarette block is held together all the time dur 
ing the process of insertion into the cell, either in 
the previous revolver from which the cigarette 
block is being supplied or in a mouthpiece compo 
nent, and also in the above described cell at the 
second station of the device. 

If precautions were not taken to ensure that the block 
is adequately held together during insertion into the 
cell at the second station, the cigarettes might well fall 
out and lose their block configuration, being loose indi 
vidual articles. This is particularly important in the case 
of the application of an inner wrapper material sheet, 
and not quite so important in the case of an outer wrap 
per material sheet, since in the latter case the inner 
sheet is already in position to assist in holding the ciga 
rettes together in the block. 

It can be an advantage that the side of the cigarette 
block which is radially outermost in the revolver which 
applies the inner wrapper becomes the side radially in 
nermost in the following revolver, which applies the 
outer wrapper. With this arrangement, the two side 
folds occur on mutually opposite sides of the block, so 
that they are not superposed one on the other. In such 
a case, it would be more difficult for the packet to open 
spontaneously at an undesired moment if the outer 
wrapper sheet had no adhesive applied thereto. 

I claim: 
1. A device for folding a sheet of wrapping material 

around external surfaces of an article of parallelepipe 
donal shape, said device comprising, in combination: 
a Support; 
article receiving means rotatably mounted on said 
support to be rotatable about an axis; 

cell defining means provided by wall members of said 
article receiving means to define a plurality of 
parallelepipedonal shaped cells spaced at angular 
intervals about said axis and extending in a gener 
ally radial direction relative thereto, each cell hav 
ing a radially outward facing opening each extend 
ing substantially perpendicularly to said generally 
radial direction, and each cell being adapted to re 
ceive one said article: 

first drive means to rotate said article receiving 
means stepwise about said axis to cause each said 
cell to be arrested successively at a first station 
where a sheet of wrapping material is introduced 
into one said cell, a second station where said arti 
cle is introduced axially into said cell such that said 
sheet of wrapping material is disposed between said 
article and walls of said cell in which said article is 
received, with lobes of said sheet projecting be 
yond the said opening and in a direction generally 
radial to said axis, a third station and a fourth sta 
tion of said device; 

guide means disposed at said second station; 
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8 
carrier means mounted to be reciprocatably displace 

able along said guide means; 
a folder member rotatably supported on said carrier 
means, and 

second drive means to displace said folder member 
between a first position - in which said folder 
member is radially spaced apart from said opening 
of said cell at said second station - and a second 
position - in which said folder member is disposed 
next adjacent said opening of said cell of said sec 
ond station - said second drive means, in displac 
ing said folder member from said first position 
towards said second position, initially imparting ro 
tational motion to said folder member relative to 
said carrier means and, subsequently to said rota 
tional motion, imparting translational motion to 
said carrier means, said translational motion being 
initiated only after said article has been partially 
introduced axially into said cell and before said ar 
ticle has been completely introduced therein; 
whereby said folder member is moved along said 
opening of said cell at said second station to engage 
one of said radially projecting lobes and to fold said 
one lobe against the radially outer side face of said 
article substantially contemporaneously with the 
introduction of said article into said cell. 

2. A device for folding a sheet of wrapper material 
around external surfaces of an article of parallelepipe 
donal shape, said device comprising, in combination: 
a support; 
article receiving means rotatably mounted on said 
support to be rotatable about an axis; 

cell defining means provided by wall members of said 
article receiving means to define a plurality of 
parallelepipedonal shaped cells spaced at angular 
intervals about said axis and extending in a gener 
ally radial direction relative thereto, each cell hav 
ing a radially outward facing opening each extend 
ing substantially perpendicularly to said generally 
radial direction, and each cell being adapted to re 
ceive one said article; 

first drive means to rotate said article receiving 
means stepwise about said axis to cause each said 
cell to be arrested successively at a first station 
where a sheet of wrapping material is introduced 
into one said cell, a second station where said arti 
cle is introduced into said cell such that said sheet 
of wrapping material is disposed between said arti 
cle and walls of said cell in which said article is re 
ceived, with lobes of said sheet projecting beyond 
the said opening and in a direction generally radial 
to said axis, a third station and a fourth station of 
said device; 

guide means disposed at said second station; 
carrier means mounted to be reciprocatably displace 

able along said guide means; 
a folder member rotatably supported on said carrier 
means, and 

second drive means comprising a rotatably mounted 
shaft, a plurality of cams mounted on said shaft to 
rotate therewith, rocker shaft means extending par 
allel to said first mentioned shaft and provided with 
cam follower means to engage said cams on said 
first shaft, first coupling means coupling said folder 
member to said rocker shaft means, and second 
coupling means coupling said carrier means to said 
rocker shaft means, said second drive means being 
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adapted to displace said folder member between a 
first position - in which said folder member is ra 
dially spaced apart from said opening of said cell at 
said second station - and a second position - in 
which said folder member is disposed next adjacent 
said opening of said cell of said second station - 
said second drive means, in displacing said folder 
member from said first position towards said sec 
ond position, initially imparting rotational motion 
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10 
to said folder member relative to said carrier means 
and, subsequently to said rotational motion, im 
parting translational motion to said carrier means; 
whereby said folder member is moved along said 
opening of said cell at said second station to engage 
one of said radially projecting lobes and to fold said 
one lobe against the radially outer side face of said 
article in said cell. 
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