
United States Patent [191 
Odelberg 

[541 IMPROVEMENTS IN A WRAPPING 
MACHINE FOR WRAPPING 
CYLINDRICAL OBJECTS 

[76] Inventor: Stig Axel Odelberg, P. O. Box 259, 
43080 Hovas, Sweden 

[22] Filed: Sept. 11, 1970 

[21] Appl. No.: 71,591 

[52] US. Cl. ....................... “53/211, 53/389, 225/80 
[5 l] lnt, Cl..._.....B65b 11/04, B65b 6l/06, B26f 3/02 
[58] Field of Search ..53/21 l, 214, 389; 83/439, 441, 

83/443, 446, 447; 225/20, 80; 242/56, 56.1 

[56] References Cited 

UNITED STATES PATENTS 

2,232,558 2/1941 Petskeyes et al. .................... ..53/389 
2,893,189 7/1959 Lancaster . . . . . . . . . . , . . . . ..53l389 X 

3,122,957 3/1964 Rosenburgh ......................... ..83/443 

[111 3,715,861' 
[451 Feb. 13, 1973 

Primary Examiner-Robert C. Riordon 
Assistant Examiner—Neil Abrams 
Attorney—l(urt Kelman 

[ 5 7] ABSTRACT 

A machine is disclosed for wrapping a web around a 
rotating cylindrical object. The web is fed from a 
supply roll through feed rolls and over a cutting means 
where the feed direction is changed. From this point 
the web with the assistance of further guiding means is 
passed onto the periphery of the rotating object. The 
cutting means comprise a web guide for bringing the 
web in contact with the cutting edge of a knife. In the 
cutting operation the supply and feed rolls are braked 
and the web is brought in contact with the knife edge, 
the portions of the web on each side of the severing 
line being free to move, in the feed direction, thereby 
assuring a clean cut without folding the upstream por 
tion of the web and allowing the severed web portion 
free continuous passage to the periphery of the rotat 
ing object. 

15 Claims, 3 Drawing Figures 
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I 
IMPROVEMENTS IN A WRAPPING MACHINE FOR 

WRAPPING CYLINDRICAL OBJECTS 

The present invention relates to means for wrapping 
cylindrical objects, using a wrapper in the form of a 
continuous web of material, the object to be wrapped, 
being caused to rotate and enveloped along its rotating 
cylindrical surface with a severed portion of the web. 
The invention relates more particularly to a machine 
for automatically wrapping paper rolls using a web of 
wrapping paper. 

In order that rolls of paper can be handled and trans 
ported in the form in which they are delivered from the 
paper making machine without damaging the paper, it 
is necessary to wrap the rolls with a protecting material. 
The paper rolls are normally wrapped with a protective 
paper wrapper which, in suitably adjusted lengths, is 
wound a number of turns around the cylindrical surface 
of the paper roll and its end portions adhered to the im 
mediately preceding turn, whereafter the edge portions 
of the wrapper projecting beyond the ends of the roll 
are folded against end-protecting members previously 
placed in position on the roll, whereafter the wrapper is 
sealed by pressing outer end rings onto the end-protect 
ing members. 

In the case of high capacity paper making machines, 
the paper rolls produced thereby must be wrapped at a 
rate corresponding to the production rate of the 
machines, which necessitates an automatically operat 
ing, high capacity wrapping machine. Such wrapping 
machines normally operate in a manner whereby the 
roll of paper to be wrapped is brought to a working 
position in the machine by means of suitable conveying 
means and caused to rotate around its long axis by 
suitable means, whereafter a paper web is passed from 
a magazine in the machine towards the paper roll and 
wrapped around the same. The wrapping paper is un 
wound from storage rollers arranged in the magazine. 
To ensure that the paper rolls are wrapped at the high 
rate required, the wrapping paper must be fed to the 
rolls at a relatively high speed, which is liable to cause 
problems when severing the wrapper from the web of 
wrapping material. It is also necessary that each new 
wrapper can be guided to the paper roll to be wrapped 
in a positive and reliable manner. Furthermore, it must 
be possible to switch quickly and easily from one web 
of wrapping material to another, when paper rolls of 
different sizes are to be wrapped. 
The present invention provides a wrapping machine 

of the type referred to, which satis?es all the aforemen 
tioned requirements in an advantageous and satisfacto 
ry manner. By means of a novel web severing arrange 
ment, the machine of the present invention enables a 
wrapper to be cut from a rapidly moving web of 
wrapping material without causing folds to be formed 
in the web. The tendency of the web to form folds when 
being cut oftengives rise to difficult problems. Folds in 
the web are difficult to avoid since, when being cut, the 
web is normally held stationary in the cutting means, 
which works with two co-operating knife edges for ex 
ample, and when brought to a rapid stop against the 
cutter means, the web is unavoidably crumbled. These 
folds make it difficult to feed the web in the next 
wrapping sequence. Another valuable feature, is that 
the wrapping machine of the present invention enables 
the change from one size of wrapper to another to be 
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made quickly and smoothly, the new wrapping portion 
of the web being guided positively and quickly into 
position. 
The machine of the present invention is mainly 

characterized by a number of elements arranged in the 
feed path of the material web and including a rotatable 
storage roll carrying the web of wrapping material and 
provided with braking means, guide means arranged to 
guide the web from the storage roll by means of an air 
?ow, a ?rst pair of cooperating, brakable rolls for ad 
vancing the web and holding the same in a stationary 
condition, a web cutting means including a guide por 
tion over which the web is passed while its feed 
direction is simultaneously changed, and a knife means 
arranged at the guide portion, the knife being arranged 
to sever the material web transversally of the longitu 
dinal direction thereof at the guide portion when con 
tact is made with said web at the cutting moment, 
whereafter the web and the knife immediately retake 
their respective starting positions, a second pair of web 
feeding rolls, web guiding and feeding means adapted 
to pass the web with the assistance of an air flow to the 
periphery of the object to be wrapped, and belt-like 
guide means adapted to move along said object in the 
peripheral direction thereof while the object rotates for 
winding the web about the object, wherewith sub 
sequent to being braked and stretched by the ?rst pair 
of rolls or the storage roller at the cutting moment, the 
web continues to move in its changed feed direction 
and the portions of said web situated in front of and be 
hind the cutting line are free to move unhindered in the 
feed direction without folding of the web. 
The invention will now be described with reference 

to an embodiment thereof illustrated in the accom 
panying drawings, of which 

FIG. 1 is a diagrammatic side view of a wrapping 
machine constructed in accordance with the invention, 
including storage reels and a paper roll to be wrapped, 

FIG. 2 illustrates diagrammatically the passage of the 
wrapping material through the machine illustrated in 
FIG. 1, showing the units cooperating with said web, in 
an enlarged scale, and 

FIG. 3 illustrates diagrammatically and in enlarged 
scale the cutting members of the cutting means in dif 
ferent working positions, and also the feed means 
located before and behind said cutting members. 
As will be seen from FIG. 1, the machine includes a 

frame I resting on a support surface 2, along which the 
objects to be wrapped are passed. In its center position 
1a, the frame 1 supports means for cutting the web of 
material and feed means cooperating with said cutting 
means. On either side of the center portion 1a are sup 
ported a number of supply rolls 4 of wrapping material. 
In the exemplary embodiment, the machine is provided 
with three such supply rolls on each side of the center 
portion 1a, although it will be understood that any 
number of supply rolls may be provided. Each supply 
roll 4 is journalled in bearings 6, the bearings being ar 
ranged on either side of the roll and provided with 
braking means. These braking means can be adjusted 
to exert a relatively small braking effect while the 
wrapping material is being unwound from the supply 
roll, thereby maintaining the extending web under ten 
sion, and a larger braking effect to be applied when 
cutting the web, as hereinafter described. Located 
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beneath the material web 5 extending from the supply 
roll 4 are guide and conveying means 7 in the form of 
straps, belts or the like which extend under the web. 
The straps are provided with nozzles through which air 
is blown so as to obtain a web supporting and web 
transporting stream of air in the feed direction of the 
web. The air stream thus created is arranged to move 
the leading end portion of the web extending from the 
supply roll 4 into the machine. Subsequent to the web 
being gripped by the web feed means, to be hereinafter 
described, it is held stretched between the roll 4 and 
said feed means without the need of support. Neither is 
it necessary to move the web by means of the men 
tioned flow of air once the web is gripped by the web 
feed means, and consequently the supply of air to the 
nozzles is cut off when this stage has been reached. 
The web of wrapping material is then passed in 

between the rolls of a first pair of rolls 8 arranged in the 
center portion 1a of the machine. As will be seen from 
FIG. 1, the web extends substantially horizontally 
between the supply roll 4 and the rolls 8. The lower roll 
in the pair of rolls 8 suitably comprises a roll having a 
continuous cylindrical surface and extending across at 
least the whole width of the web. The upper roll of the 
pair of rolls 8 may, on the other hand, be divided into a 
number of short, separate roll members, thereby 
facilitating manual insertion of the web between the 
rolls. The lower roll may also suitably be a driven roll 
provided with means whereby the driven roll can be 
quickly braked, for example by means 8A such as a 
braking motor or some other separate braking means. 
Braking of the lower, driven roll is synchronized with 
the braking of the storage roll 4 and is not as heavy as 
that of said storage roll. The web is passed from the first 
pair of rolls 8 over the web cutting unit 9 and is guided 
by the guide portion. 10 (FIG. 3), which includes a sup 
port plate 18 having a downwardly curved end portion 
19. 

In the exemplary embodiment the guide portion is 
hinged about a shaft 20 and the web is deflected over 
the end portion of the support plate 18 from substan 
tially a horizontal direction to substantially a vertical 
one. Included in the webcutting unit is the knife 11, 
which extends in a plane substantially at right angles to 
the infeed direction of the web towards the cutting unit 
and which has a flat surface 22 facing the feed direction 
of the web. The edge of the knife 11, which may be 
straight or serrated, is so situated in relation to the 
guide portion 10 that the edge of the curved end por 
tion 19 of the guide portion passes immediately in front 
of the surface 22 when the guide portion is swung about 
its pivot pin, the knife edge and the edge of the curved 
end portion 19 being then parallel with each other. The 
knife 11 is securely mounted to a holder 29 in the 
frame 1 while connected to the guide portion 10 is a 
doctor device 23 which is arranged to move across the 

~ surface 22 of the knife and'which is urged into contact 
with said surface by means of a spring 24. As the guide 
portion 10 moves about its pivot point, the doctor 
device 23 alternately passes over the edge of the knife 
11 to remove residues of the web adhering thereto and 
back beneath said edge. The coupling between the 
guide portion 10 and the doctor device 23 is diagram 
matically illustrated in the form of a link 25 which con 
nects the guide portion with a casing 30 which is rnova 
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4 
ble together with the doctor device 23 and guided (not 
shown) along the knife. It will be understood, however, 
that the illustrated coupling is not in anyway restrictive, 
but may be given any appropriate form. 
The manner in which the cutting means operates is 

described with reference to FIG. 3, which for the sake 
of clarity shows three of the cutting units in the 
machine in different working positions. It will be un 
derstood, however, that each cutting unit can take each 
of the shown working position, although only one 
cutting unit will be in effective operation at any one 
moment during a machine working sequence. In posi 
tion A, the guide portion 10 is in the feed position for 
the web of wrapping material, the web extending over 
the curved edge portion 19 of the support plate 18 so 
that the feed direction of the web is changed from a 
substantially horizontal one to a substantially vertical 
one. The web 5 is drawn downwardly in the direction of 
the arrow by a second pair of rolls 12. When the web is 
to be cut, movement of the pair of rolls 8 is braked by 
means 8A and the heavier braking by brake 6A, FIG. 2 
of the supply roll 4 is effected synchronously therewith. 
At the same time the guide portion 10 is swung by 
means of piston 40 and lever arm 41 in a clockwise 
direction (when considered from the position A in FIG. 
3), wherewith the web is moved in a direction towards 
the edge of the knife 11 to the position B (FIG. 3) dur‘ 
ing continued movement vertically downwardly behind 
the cutting unit. When the web meets the edge of knife 
II it is severed and continues to move downwards 
under the influence of the rolls 12. At the moment 
when the web is cut, the support plate 18 is situated 
slightly below the plane of the web through the knife 
edge. Although the rolls 8 are braked relatively 
quickly, there is a certain amount of sluggishness or in 
ertia with respect to the movable parts, which causes 
the end portion 17 of the web to be fed slightly beyond 
the edge of the knife 11 subsequent to separating the 
vertical portion of the web. Immediately after the web 
has been cut, the guide portion 10 is swung back in a 
counterclockwise direction (considered from the posi 
tion A and C in FIG. 3) to take the position shown at C. 
In this‘ position, the end portion 17 of the web is seen to 
extend slightly beyond the edge of knife 11. This “ 
secondary” feeding of the web beyond the cutting posi 
tion, caused by the unavoidable sluggishness of the 
moving parts, has no deleterious effect, however, since 
the web is able to move freely and is thus not subjected 
to folding. During the return movement, the doctor 
device is moved past the edge of knife 1 l to the starting 
position for feeding and scraping the edge, as shown at 
A. 
The cutting unit shown at position B is allochiral to 

the cutting units in positions A and C, and hence the 
directions “clockwise” and “counterclockwise” are in 
this instance reversed with respect to the ?gure. 

In the above described embodiment of the cutting 
means, the guide portion 10 is movable and the knife 
11 stationary. It will be understood, however, that a 
corresponding relative movement between the web and 
the knife can be obtained by ?xing the guide portion in 
an unchanged position and arranging the knife for 
movement against the web. In this case, the doctor 
device is suitably stationarily arranged. Subsequent to 
severing the web, the knife is immediately returned to 
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its starting position, so that in a manner corresponding 
to the embodiment ?rst described the end portion 17 of 
the web is free to pass unhindered past the cutting posi 
tion under the in?uence of the inertia of the moving 
parts of the machine created when braking rolls 4 and 
8. When cutting the web, it is also possible to brake the 
web movement solely by means of the heavier braking 
caused at the supply rolls 4, whereby the braking means 
cooperating with the driven roll 8 can be disengaged. 
The separated portion of the web, i.e. the wrapper, is 

moved vertically downwards by the rolls 12 for con 
tinued wrapping of the object 3 (paper roll), wrapping 
of the object having been commenced prior to the 
cutting of the web. Located beneath the pair of rolls 12 
is a means 28 for applying adhesive to the side of the 
wrapper facing the object 3. The adhesive applying 
means is of conventional design and consists of rollers 
for transferring adhesive from a container to the 
wrapper. 
The cylindrical object 3 rests on two rotating rollers 

27 which are located in the plane of the support surface 
2 and which cause the cylindrical object to rotate in a 
clockwise direction (as seen in FIG. 1) about its long 
axis. The arrangement is such that the vertical exten 
sion of the web of wrapping material is directed sub 
stantially towards the peripheral surface of the object 
in its direction of rotation. Subsequent to wrapping the 
wrapper around the object 3 which wrapper is cut to a 
predetermined size according to the required number 
of wrapping turns about the object, the edge portion of 
the wrapper is secured by bonding it to the nearest 
preceding turn on the cylindrical surface of the object, 
whereafter the wrapped object is ready to be trans 
ported to subsequent treatment stations. Whilst the ob 
ject is being wrapped, the web of wrapping material is 
guided towards the object by means of belts 14, 15 
which can be moved downwards out of the path of the 
object to be wrapped during its passage to and from the 
wrapping station in the wrapping machine. 
The means for drawing a fresh portion of the web 

into the machine to commence the wrapping of the 
next object and the means for commencing said 
wrapping operation constitute another important part 
'of the present invention. When the web of wrapping 
material has been passed from a supply roll 4, as 
described above, through the ?rst pair of rolls 8 and is 
located in the position C subsequent to a wrapped por 
tion of the web having been cut, a new feeding 
sequence can be initiated. This is done by restarting the 
rolls 8 so that the web is moved forwards, down 
towards the vertical partition 31 situated opposite and 
vertically above the nip of the rolls 12. At the same 
time a stream of air is blown downwards along a parti 
tion 31 through the nozzles 13, which are arranged 
thereon, whereupon the web is moved down towards 
the rolls 12. In order to facilitate guiding of the verti 
cally extending portion of the web in the nip of the rolls 
l2, belts 26 arranged to converge towards the rolls can 
be passed around said rolls for movement therewith. 
When the end portion 17 of the web has been gripped 
in the nip of the rolls 12, the web is moved down 
towards the periphery of the next object to be wrapped, 
placed in working position on the rolls 27, and is moved 
in between the belt 14, which has been swung in 
towards the object, and the object 3. To facilitate guid 
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6 
ing of the web to the peripheral surface of the object, 
air is blown through nozzles 21 (FIG. 1 and 2) verti 
cally downwardly along the side of the web facing the 
object, whereby an aerodynamic guiding of the end 
portion of the web towards the periphery of the object 
is obtained by the subpressure formed between the web 
and the object. This air stream is also used to guide the 
web downwardly at a greater speed than that cor 
responding to the falling speed of its forward portion in 
the ambient air, so that the forward portion of the web 
is drawn by the stream of air in the feed direction and 
the web is not de?ected laterally. The web is wound 
around the object while the object is rotating, and is 
guided by the belts 14 and 15, which have been swung 
up towards the object. The belt 15 guides the web up 
wards during its peripheral movement and extends 
along the periphery to a point above the center of the 
object, so as to reliably lead the end portion of the web 
around the object. This relatively complicated guiding 
of the web around the object has particular importance 
at high web speeds, the problem often arising of obtain 
ing sufficiently snug contact between the web and the 
object. The different sequences described above are 
suitably programmed for electric program control. One 
machine working cycle includes the following steps: an 
object to be wrapped is rolled to the working position 
of the machine and placed on the rollers 27. The web 
guide belt 15 is then swung down beneath the support 
surface 2. The machine is provided with storage rolls 4, 
it being assumed that respective webs have been drawn 
forward to position C. The program is then started for 
the web 5 being used. The belt 15 is swung in to its ef 
fective working position and the roll 8 is started and a 
light braking force applied to the storage roll 4, so as to 
hold the web in tension. At the same time, air is blown 
from the nozzles located on the same side of the parti 
tion 31 as the web of wrapping paper being used, and 
the pair of rolls 12 are started. When the end portion 
17 of the web has been gripped by the rolls 12, air to 
the nozzles13 is interrupted. The rolls 27 are started to 
rotate the object 3 and, simultaneously, air is blown 
through the nozzle 21 so as to guide the end portion 17 
of the web towards the object to be wrapped. Supply of 
air to the nozzles 21 is then interrupted. The requisite 
number of turns of wrapping material are then made 
around the object 3, whereafter the web is cut, as 
described. When cutting the web of wrapping material, 
the rolls 8 are stopped and a strong braking force is ap 
plied to the storage roll 4. At the same time, the 
synchronized movement of the guide portion 10, alter 
natively the knife 11, is started and the web is cut. The 
cut portion of the web, i.e. the wrapper, continues its 
forward, downward movement, while the guide portion 
returns to position A. Upon passing the arrangement 
28, the arrangement 28 is caused to engage the end 
portion of the wrapper and then return to its rest posi 
tion. The rolls 12 are then stopped. The wrapper is then 
wound around the object; whereafter the rolls 27 are 
stopped and the belts 14, 15 swung down beneath the 
support surface 2. The object 3 is now ready to be 
rolled along the support surface 2 to the next treatment 
station. 
The wrapping machine of the present invention has 

been described with reference to its use when wrapping 
paper rolls with a paper wrapper. It will be understood, 
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however, that the wrapping machine of the present in 
vention can be used to wrap other cylindrical objects 
with a material other than paper. 
What is claimed is: 
1. A wrapping machine for wrapping a web of 

wrapping material around a cylindrical object, said 
machine comprising in combination, means for passing 
a web of wrapping material from a supply roll over air 
flow guide means, feed means and web cutting means 
to the periphery of the cylindrical object about which a 
severed portion of the web is wrapped, said supply roll 
being rotatable and provided with supply roll braking 
means, said air flow guide means arranged to guide the 
web from the supply roll to a first pair of cooperating, 
brakable rolls for advancing the web and holding the 
same in a stationary position when braked, said web 
cutting means including a guide portion having an arcu 
ate terminal portion over which the web is passed while 
its feed direction is simultaneously changed and knife 
means disposed completely, adjacent, under and 
downstream to the said terminal portion of the said 
guide, the knife being disposed to cooperate with the 
said terminal portion for severing the web by contact 
with the side passing over the knife means transversally 
of the longitudinal direction on relative movement of 
the knife and said terminal portion when knife contact 
is made with the web at the cutting moment, a second 
pair of web feeding rolls, web guiding and feeding 
means adapted to pass the web with the assistance of an 
air flow to the periphery of cylindrical object to be 
wrapped, and belt-like guide means adapted to move 
along said object in the peripheral direction thereof 
while the object rotates for winding the web about the 
object, wherewith subsequent to being braked and 
stretched by the ?rst pair of rolls or the supply roll at 
the cutting moment, the web continues to move in its 
changed feed direction and the portions of said web 
situated in front of and behind the cutting line are free 
to move unhindered in the feed direction without fold 
ing of the web. 

2. A wrapping machine according to claim 1 wherein 
the movable guide member is adapted to pass the web 
into engagement with a stationary knife to effect 
cutting of the web. 

3. A wrapping machine according to claim 1 wherein 
means are provided behind the second pair of rolls for 
applying an adhesive to the rear end portion of the cut 
wrapper. , 

4. A wrapping machine according to claim 1 wherein 
the guide means comprise guide belts which are ar 
ranged substantially horizontally beneath the web and 
which are provided with air nozzles adapted to train 
jets of air in the feed direction of the web, thereby 
providing a supporting and transporting air stream. 

5. A wrapping machine according to claim 1 wherein 
the supply roll and the ?rst pair of rolls are capable of 
being braked at the moment of cutting the web. 

6. A‘ wrapping machine according to claim 1 wherein 
only the supply roll is braked at the moment of cutting 
the web. ' 

7. A wrapping machine according to claim 2, 
wherein the guide portion comprises a web supporting 
plate which extends in the web feed direction upto the 
knife and which, at its end portion adjacent the knife is 
curved in the changed feed direction of the web and 
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8 
hinged about a pivot pin extending transversely of the 
feed direction and located in front of the knife, 
whereby the guide plate when pivoted about its pivot 
point guides the material of web against the edge of the 
knife with its end edge parallel with the cutting plane of 
the knife. 

8. A wrapping machine according to claim 7, 
wherein the knife has a ?at surface which faces the feed 
direction of the web and is substantially perpendicular 
thereto, a movable doctor means urged against said 
surface by spring means and adapted to move in a 
direction towards and away from the cutting edge of 
the knife and beyond said edge and being connected 
for movement with said guide portion. 

9. A wrapping machine according to claim 1 wherein 
means are provided before the web cutting means for 
guiding the web substantially horizontally and for guid 
ing said web subsequent to changing the feed direction 
thereof substantially vertically downwards from said 
cutting means. 

10. A wrapping machine according to claim 9, 
wherein air nozzles are provided, said air nozzles being 
adapted to blow a stream of air along the vertical por 
tion of the material web behind the cutting means so as 
to entrain the new end portion of the web obtained 
when cutting the web in a downward direction. 

11. A wrapping machine according to claim 10, 
wherein the second pair of rolls is arranged beneath the 
cutting means on horizontal shafts so as to present ver 
tical feed gap for receiving the vertically extending por 
tion of the web, belts which converge towards the rolls 
being passed around said rolls for movement therewith, 
so as to facilitate guiding of the end portion of the web 
between said rolls. 

12. A wrapping machine according to claim 1 
wherein the guide and feed means include air nozzles 

. arranged behind the second pair of rolls and adapted to 
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blow a vertical stream of air downwardly along the side 
of the web facing the object to be wrapped thereby to 
lead the web in the feed direction downwardly at a 
greater speed than its normal falling speed and thereby 
to guide aerodynamically the end portion of the materi 
al web towards the periphery of the object by the sub 
pressure formed between the web and the object. 

13. A wrapping machine according to claim 9, 
wherein the cylindrical objects rest on rotatable rollers 
for rotating the object and are so positioned that the 
vertical portion of the web extends substantially to the 
periphery of the object in its direction of rotation, 
characterized by guide belts which can be swung 
towards the object to be wrapped and which have a 
portion which is movable along the periphery of the ob 
ject at at least the speed of the web so as to guide the 
web along said objects, said belts being arranged to 
take up the end portion of the web at their vertical 
input side adjacent the object in a downward direction 
and to pass the web on the opposite side of the object 
upwards over the longitudinal center line of said object. 

14. A wrapping machine according to claim 1 
wherein the web is unwound and wound in the same 
direction during its passage through the machine. 

15. A wrapping machine according to claim 1 
wherein a plurality of storage rolls having associated 
guide and cutting means are arranged for alternative in 
feed of different material webs to the second pair of 
rolls and then to thepbiectzm q _ 


