
United States Patent (19) 11, 3,757,619 
Gianese (45) Sept. 11, 1973 

54) 

75 
73 

22 
21 

APPARATUS FOR FEEDING AND CUTENG 
WEB MATERAL Primary Examiner-Frank T. Yost 
Inventor: Goffredo Gianese, Bologna, Italy Attorney-George W. Price et al. 

Assignee: AMF Incorporated, White Plains, 
N.Y. 

In apparatus wherein a reel of web material is un 
Filed: an. 27, 1972 EE fed in a substantially linear path by a web feed 
Appl. No.: 221,312 ing means and cut into equal sized sheets by a web cut 

ting means, the improvement comprising means for ad 
vancing the web material from the web feeding means 
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(52) U.S. Cl..................... 6 wu 83/65,53/64, 83/150, to the web cutting means, means for forming a loop in 
s: 3. : as: E. the web material between the web feeding means and 

• a 9 s said web advancing means, the size of said loop being 
83/441, 226/175 responsive to the rates of web feed by the web feeding 

51 Int, Cl.......................... B26d 1136, B65h 25/10 means and the web advancing means, means for de 
(58) Field of Search 261.43 a o a 53/54, 64; 83.158, activating the web advancing means in response to the 

832, 2. o 3. determination of a predetermined condition down 
9 9 y y g 226117 s 15 5 stream thereof, said de-activation of the web advancing 

9 means enlarging the loop, means for sensing when the 
loop reaches a predetermined size, and means respon 
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BACKGROUND 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

With reference to the drawings, two spindles, desig 
This invention relates to wrapping or packing ma- 5 nated 1 and 1A respectively, are mounted in parallel 

chines and more particularly to a foil feeding apparatus 
for use in a cigarette packaging machine. 

In cigarette packaging machines which produce 
packs made of an outer paper wrapper and an inner foil 
wrapper, the foil wrappers are generally formed of 10 
sheets cut in sequence from a continuous roll of web 
material, or, more specifically, paper foil tape. 
Cigarette packing machines are generally provided 

with suitable detectors and mechanisms to reject defec 
tive packs, or packs containing a number of cigarettes 
not corresponding to the predetermined number, or 
packs in which one or more cigarettes have loose ends. 
Obviously, the rejection of a pack for these reasons in 
volves the loss of a foil sheet and of a paper sheet. 

In high speed cigarette packing machines with an 
output of 500 to 600 packs per minute, for example, 
that disclosed in U.S. Pat. Nos. 3,553,925, 3,531,911, 
3,589,097, 3,583,130, 3,579,953 and 3,590,550, all as 
signed to the same assignee as this application, the re 
jection of defective packs, even at a very small rate, 
leads to a great waste of foil and paper. 

SUMMARY 

It is, accordingly, an object of this invention to pro 
vide an improved web material feeding and severing 
combination. 

It is a further object of this invention to provide an 
improved web material feeding and severing combina 
tion for use in a cigarette packing machine. 

It is a more specific object of this invention to pro 
vide in a device for feeding and cutting web material 
into sheets, means to preclude the feeding of a web 
sheet, for instance, the foil used in making cigarette 
packs, every time the group of cigarettes which must be 
wrapped with this sheet is, for any reason, irregular. 

In accordance with the objects, a preferred embodi 
ment of the invention may comprise a unit in combina 
tion with a reel of web material, means for withdrawing 
web material from the reel and feeding it in a generally 
linear path and means for severing the web into sheets, 
which unit comprises means for advancing the web ma 
terial to the web severing means, means for forming a 
loop in the web material between the reel and the web 
advancing means, detecting means mounted in the web 
forming means for sensing when the loop reaches a pre 
determined size, means for de-activating the web ad 
vancing means in response to a predetermined condi 
tion, the continued operation of the web material with 
drawing means causing an enlargement of the loop in 
the loop forming means, and means responsive to acti 
vation of said detecting means for controlling the web 
material feeding means. 
Other objects, advantages and the like will be appar 

ent from the following detailed description given as a 
non restrictive example, with reference to the attached 
drawings in which: 

DESCRIPTION OF THE DRAWING 

FIG. 1 is a perspective assembly view of a preferred 
embodiment of the invention. 
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spaced relationship to each other and are adapted to 
receive reels of web material, such as foil to be used in 
the fabrication of a cigarette pack. The reel mounted 
on spindle 1 is designated B1 and that mounted on spin 
dle A is designated B1A. Two reels are provided so 
that when one of the reels is supplying web material, 
the other reel can be readied for use. 

Spindles and 1A are free to rotate round their axes 
so that web material may be withdrawn from the re 
spective reels B1 and B1A by a tangential pulling of the 
web material. A pair of feed rollers associated with 
each of the reels B1 and B1A supply the tangential pull 
ing to unwind the web material from the reels. The feed 
rollers associated with reel B are designated 2 and 40 
and those associated with reel B1A are designated 3 
and 4. Rollers 2 and 3 are driven and rollers 40 and 
41 are pressure idler rollers. 
The web material is fed from the feed rollers along a 

web guide, designated 4 in the instance of web material 
withdrawn from reel B and 5 in the instance of web 
material withdrawn from reel B.A. 
The initial sections of the guides, designated 104 and 

105 respectively, are connected to the remainder by a 
hinged connection so that it can be swung away from 
the remainder of the guide to facilitate the introduction 
of the web material between the respective set of feed 
rollers 2, 40 and 3, 41 when a new reel of web material 
is fitted to spindle 1 or 1A. An aperture 50 is provided 
in each of the guide sections 104 and 105 above the 
pressure rollers 40 and 41 to provide the access for the 
pressure rollers to be engaged by their corresponding 
feed rollers 40 and 4. 
Each of the feed rollers 2 and 3 is driven through a 

variable speed drive consisting of a disk 6 driven from 
a power source 6a, a disk 7 mounted parallel thereto 
and a wheel 8 disposed between and perpendicular to 
disks 6 and 7, in contact therewith and mounted for 
free rotation on the piston rod 9 of a pneumatic double 
acting cylinder 10. Actuation of the cylinder 10 causes 
displacement of the wheel 8 along the diameter of disks 
6 and 7 from the centers to the peripheries thereof, 
controlling the amount of the angular velocity of disk 
6 transmitted to disk 7, and in turn to the feed rollers. 
A chamber 11 is mounted over guide 4 and is con 

nected, as by a conduit 11a, with means for providing 
subatmospheric pressure, or suction, therein in order to 
draw back therein a section of the web, which will as 
sume the loop shape shown in the drawings. 

in the same manner, a vacuum chamber 12, con 
nected by a conduit 12a to a source of suction, is 
mounted under guide 5, disposed in substantially verti 
cal alignment with chamber 11. This vacuum chamber 
receives the tape unwound from reel B1A, in a manner 
analogous to that in which tape unwound from reel B1 
is received in chamber ill. 
A photosensitive element 3 is mounted in each of 

the suction chambers 11 and 12 and is associated with 
a suitable source of light 14. 
A double acting air cylinder 15 having a piston rod 

16 mounted therein is mounted above the portion of 
guide 4 downstream from chamber 11, which is desig 
nated 204. A "one-way' block 7 is hingedly mounted 
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to the end of piston rod 16. A rubber pad 18 is mounted 
on the block 17 and is held in contact with web mate 
rial on guide portion 204 by means of a spring 19. The 
hinged connection between the piston rod 16 and the 
block 17 allows the rubber pad to engage and feed the 
web material on the outward stroke of the piston rod 
and to slide back over the web material on the rearward 
stroke of the piston rod. 

In the same manner, a double acting pneumatic cylin 
der 20 is mounted under the portion of guide 5, desig 
nated 205, downstream of vacuum chamber 12 and in 
cludes a 'one-way' block 22 mounted to its piston rod 
by hinged connection. A rubber pad 23 analogous to 
rubber pad 18 is mounted on block 22 and operates in 
a manner similar thereto on webs being fed along guide 
S. 
A web advancing drum 24 and a cooperating pres 

sure roller 25 are mounted at a position spaced from 
the ends of the guides 4 and 5 and are adapted to re 
ceive a web therebetween. The periphery of drum 24 
is subdivided into a plurality of equal segments, three 
in the embodiment shown in the drawings, said three 
segments being designated 124, 224 and 324, respec 
tively. Each of the segments of the drum is of a length 
selected to be equal to the length of a sheet of web ma 
terial to be utilized in the formation of a pack of ciga 
tettes. 
Each of the segments is mounted for radial move 

ment towards and away from the shaft of the drum. 
This radial movement may be effected by mounting the 
segments at the end of the piston rods of pneumatic cyl 
inders. In operation, the inward movement of a drum 
segment interrupts its coordination with the opposed 
pressure roller 25 and precludes the feeding of the por 
tion of the web disposed therebetween for the period 
of time it takes for that segment to rotate past roller 25. 
A pair of guide members 26 and 28 are mounted at 

one side of drum 24 and guide the web thereto from 
guide portions 204 and 205, depending on which reel 
is in use. 
A web cutting mechanism 31 is mounted downstream 

from the advancing drum 24. A pair of guide members, 
27 and 29 guide the web from the advancing drum to 
the cutter. 
The cutter consists substantially of a plurality of fork 

elements 32, for instance, four, each of which carries 
at its end a cutting knife or blade 33 which cuts in co 
operation with fixed counterknife or counterblade 30 
mounted at the end of guide 27. 
Each fork element 32 is hinged at one side to a re 

spective lug or a group of four lugs 135 mounted on a 
disk 35 and at the other side of one of the four arms 
136 of a cross 36, the disk and the cross being offset 
from each other. 
A fixed fork member 38 is mounted so as to consti 

tute a continuation of the web path defined by guides 
26 and 28 and 27 and 29. The tines 138 of fork member 
38 are disposed in alignment with the spaces in be 
tween the tines 132 of the fork elements 32. 
With this arrangement, when disk 35 is rotated by a 

suitable drive (not shown), the fork elements 32 rotate, 
remaining always horizontal and parallel to themselves. 
While the forks 32 rotate, the tines 132 thereof pass 
through the empty spaces between the tines 138 of 
fixed fork 38 and engage the length of web material ad 
vanced to the fixed fork by drum 24. The blade 33 on 
the fork element 32 severs the web material thereon 
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4. 
from the rest of the web material as it passes blade 30 
and the fork element carries the severed sheet of web 
material toward the packing machine. The tines 132 of 
the forks 32 are provided with suction holes 232 to 
hold the sheets cut from the web material as they are 
transported to the packer. 

In operation, upon start-up, the web from reel B1 
(The operation will be described in connection with 
web feed from reel B1, it being understood that the op 
eration is the same in connection with the analogous 
structure associated with reel B.A.) is threaded be 
tween feed roller 2 and the pressure roller 40 associ 
ated there with, and is led along guide 4, pad 18 and 
guide portion 204 and consequently, between guides 
26 and 28, bring the beginning of the tape in the area 
of arrow 39. 
At this time the pistons of cylinders 15 and 20 are at 

the rearward end of their travel in their respective cyl 
inders, the segments 124, 224, 324 of drum 24 are in 
operative, that is are moved radially inward towards the 
shaft of the drum 24 and the feed rollers 2 and 3 are 
stationary because pistons 9 are at the forward ends of 
their travel in cylinders 10 and the wheels 8 are in the 
area of the center of friction disks 6 and 7. 
The continued hand threading of the web along guide 

4 causes the web to form a loop in chamber 11 until the 
loop interrupts the light beam between the light source 
14 and its associated photosensitive element 13. At this 
time, the pressing of an appropriate pushbutton associ 
ated with cylinder 15 will cause the plunger thereof to 
push its piston rod 16 out of the cylinder whereby pad 
18, which is coupled to the rod by means of hinged 
joint 17 will bring the leading end of the web in line 
with counterknife 30. 
This reduces the height of the loop of web material 

in chamber 11 and the light beam from light source 14 
can reach the associated photocell 13. This actuates a 
solenoid valve (not shown) which causes the plunger in 
cylinder 10 to retract, causing wheel 8 to transmit the 
motion from disk 6 to disk 7 which causes the feed 
roller 2 to rotate, drawing the web of material from the 
reel. 
Furthermore, when the plunger of cylinder 15 is at its 

extended position, a microswitch (not shown) which 
controls the radial position of segments 124, 224, and 
324 of the drum 24 is actuated to extend the segments. 
This causes drum 24 and pressure roller 25 cooperating 
with it to feed onto fixed fork 38 a length of web mate 
rial which is then cut to measure by one of the knives 
33 of cutter 31, rotating in synchronism with the drum. 
The cut sheet of web material is held by suction on 

the tines of the corresponding fork 32. The sheets so 
held are then transferred in succession to the packer 
(not shown, but see U.S. Pat. No. 3,589,097 for the in 
feed of the web material sheet to the packer and its use 
in the packing operation). The transfer of the sheet to 
the packer is obtained by interrupting the suction 
through holes 232 in the tines 132 of forks 32 when the 
sheet is adjacent the packer infeed. 
When one or more groups of cigarettes to be packed 

are found to be irregular or defective, such as by a de 
vice disclosed in U.S. Pat. No. 3,590,550, an appropri 
ate circuit memorizes a rejection signal so that one or 
more segments of drum 24 may be retracted at the ap 
propriate time so that the forward movement of the 
web is halted for the appropriate interval. This pre 
cludes the feeding of a length of web material to the 
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means for moving the tines of the cutting member means for rotating said shaft, and 
through the spaces between the tines of the plat- means for maintaining the attitude of said cutting 
form, the blade thereof severing the web portion of member substantially parallel to said web receiving 
the platform. 

10. Apparatus according to claim 9, wherein the cut- 5 
ting member is operable to convey the severed sheet to lurality of cutti b ted id 
a position adjacent the infeed of a packing machine. are a plurality of cu ing coers mounte O sal 

11. Apparatus according to claim 9, wherein the shaft and means are provided for maintaining the atti 
means for moving the cutting member includes: tude of each of said cutting members substantially par 
a shaft, 10 allel to the platform as the shaft rotates. 
means mounting said cutting member on said shaft, sk k k k is 

platform as it rotates. 
12. Apparatus according to claim 11, wherein there 
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