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) Coreless winding method.

@ A method of coreless rewinding of retail-sized
logs wherein the logs are developed alternately side-
by-side on small diameter elongated mandrels, com-
prising the steps of

providing first and second elongated winding man-
drels (15,15"115,115") and alternately winding a web
directly on first mandrel to develop a predetermined
diameter log (L) while stripping a previously wound
log from said second mandrel,

said winding step including supporting each mandrel
substantially along its length while rofating each
mandrel by contacting the same with surface drive
means (17,18,17',18';117,118,117',118"),

said stripping step including moving said first man-
drel from a winding position to a stripping position
and then back to said winding position while said
web is being wound on said second mandrel and
fransversely severing said log into a plurality of
retail-sized products.

Rank Xerox (UK) Business Services
(3.10/3.09/3.3.4)
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BACKGROUND AND SUMMARY OF INVENTION:

This invention relates to a coreless winding
method and apparatus and, more particularly, to
one that produces products without cores using
small diameter mandrels on a continuous basis fo
develop retail size logs from jumbo parent rolls.

It is known that foilet tissue is being produced
using cores with glue applied to the exterior. This
is done with both center and surface rewinders --
see, for example, co-owned Patents RE. 28,353
and 4,828,195, respectively. Going back a long
time, tissue products were produced on stop-start
rewinders using small mandrels which were surface
driven. Still another process is center winding with-
out cores by using a mandrel that collapses after
the completion of the wind cycle as seen in U.K.
Patent No. 1,554,619 but which does not permit
small diameter mandrels.

According to the invention, the winding is per-
formed at alternating positions. This permits the
use of small mandrels because each mandrel can
be supported at multiple points along its length.
Also, the finished wound roll can be decelerated
and ejected from the machine while the opposing
wind station is winding the next log.

The concept of alternate winding is old per se
but not for finished size logs. For example, Patent
1,894,253 winds the jumbo rolls alternately -- but
with a web being delivered from the paper making
machine. More particularly, the web being wound
into alternate jumbo rolls comes continuously from
the last pass of the calendar stack of the paper
making machine. This jumbo size roll has not been
cut into retail roll lengths, as in the invention -- but
instead is taken to a converting area for rewinding
into retail diameter logs which are then fransversely
severed by log saws. So there was no point in
removing the winding reels from the jumbo log
since these reels were needed to support the jum-
bo rolls in the rewinder. Other forms of surface
winders can be seen in Patent 4,256,269 and co-
owned Patent 4,588,138 but neither of these dis-
penses with a core, as in the instant invention.

Other objects and advantages of the invention
may be seen in the details of construction and
operation set forth in the ensuing specification.

BRIEF DESCRIPTION OF DRAWING:

The invention is described in conjunction with
the accompanying drawing in which --

FIG. 1 is a schematic representation of the ma-
terial flow starting with a paper machine and
ending with the finished product;

FIGS. 2 and 3 are perspective views of the
finished product of FIG. 1 -- being respectively a
roll of bathroom tissue and a roll of kitchen
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toweling;

FIG. 4 is a side elevational view (essentially
schematic) of a rewinder utilizing the teachings
of this invention;

FIG. 5 is fragmentary end elevational view of a
single mandrel such as would be seen along the
sight line 5-5 applied to FIG. 1; and

FIG. 6 is a view similar to FIG. 4 but of a
modified embodiment of the invention.

DETAILED DESCRIPTION:

In the illustration given in FIG. 1, a flow dia-
gram is depicted which applies fo the instant inven-
tion. At the exireme left the box marked PAPER
MACHINE represents a paper making machine of
conventional construction. Normally this machine
will make use of a pulp slurry being introduced
onto a Fourdrinier wire followed by drying rolls fo
bring the moisture content to about 5%.

This results in a web that can be wound into a
jumbo size roll J seen schematically to the right of
the paper machine in FIG. 1. Depending upon the
paper machine and the requirements of the con-
verter, the jumbo roll J may vary in diameter from
5 to 10 feet and in length from 4 to 20 feet.
Currently, the trend is toward wider machines to
achieve greater production at the same rate of web
speed.

After the jumbo roll has been wound, it is
transported usually to a converting area or section
where a number of rewinders are located. The
instant invention makes use of a surface rewinder
such as that indicated previously to be found in co-
owned Patent 4,828,195. With ever increasing rates
of speed of paper machines, it is sometimes nec-
essary to use two or more rewinders to convert the
output of a particular paper making machine.

In any event, the output of the rewinder is in
the form of a log having a length equal to the width
of the web in the jumbo roll J. The difference is in
the diameter because the log L has a diameter
corresponding fo that of the retail size roll of bath-
room ftissue, kitchen toweling, etc. This may range
variously from 4 to 10" (100-250 mm.).

Thereafter, the log is processed through a log
saw such as that seen in co-owned Patent RE
30,598. This results in a plurality of products from
P from each log L. Most generally, the products
may take the form of a roll of bathroom tissue P
as seen in FIG. 2 or a roll of kitchen toweling P> as
seen in FIG. 3. These lengths are generally less
than about 15" (375 mm.).

With this background, we now proceed to de-
scribe the method of winding of the instant inven-
tion, as seen in embodiments of FIGS. 4 and 6.

In each of the embodiments of FIGS. 4 and 6,
the machine has conventional draw rolls and per-
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forator, the draw rolls being seen in RE. 28,353 and
the perforator in co-owned patent 2,870,840.

FIG. 4 Embodiment

Referring now to FIG. 4, the symbol W at the
extreme top of the view designates a web coming
from pull rolls (not shown) and traveling in partial
wrapping engagement with a perforator roll 10. The
numeral 11 designates the stationary knife bar co-
operating with the perforating bedroll 10 as seen in
the above-identified patent 2,870,840. This results
in transverse lines of perforation which, in the U.S,,
are spaced 4-1/2" for toilet tissue and 11" for
kitchen toweling.

The web W after having been transversely per-
forated on the center distances indicated above
travels to and in partial wrapping engagement with
the principal bedroll 12, i.e., the "transfer" bedroll.
The bedroll 12 operates in conjunction with a chop-
per roll 13 and has several functions. The bedroll is
used to determine sheet count in a wound log.
Usually, the bedroll is engineered for 10 sheets per
revolution. When a bedroll attains the correct num-
ber of revolutions, a blade mechanism in the bed-
roll meshes with the blade 14 and the chopper roll
13 to sever the web W and yield the desired count,
viz., 350, 500, efc. sheets each 4-1/2" square, 11",
etc. The sheets are defined as lying between adja-
cent lines of tfransverse perforation.

The blade engagement is along a line of trans-
verse perforation so as to yield the exact count and
sheets ahead of the blade, i.e., downsiream, are
wound onto a roll or log that is completing its
winding cycle as at L in the left center of FIG. 4.
The portion of the web frailing the engaging blades
is carried to a mandrel 15 in the position A in FIG.
4 -- see the right hand side of the view. The log L
in the process of being completed is in the position
B which is to the left in FIG. 4.

FIG. 4 Winding Operation -- Generally

As the log L is being wound, axially spaced
arms 16" which rotatably support winding drums
17', 18', move away from bedroll 12 to allow for the
increase of the wound log diameter -- compare the
angular positions of the arm 16' fo the left with the
arm 16 to the right, i.e., in position A.

Even further, the winding drums 17', 18' are
pivotally mounted as 19' and 20' so as to move
during the course of the wind and also accom-
modate the increase in roll diameter -- again com-
pare the positions of the winding drum 17, 18" with
the positions of the winding drums 17, 18 in posi-
tion A and the change in angularity of the pivot
arms -- the arm supporting winding drum 17 being
designated 21.
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Provided but omitted for ease of presentation
and understanding are drive means for the winding
drums 17, 18 and 17', 18' which can include prime
mover means on each of the arms 16, 16" such as
an electric motor and belt and pulley systems
along with suitable clutches for controlling the dura-
tion of the wind cycle and stopping of the winding
upon finishing of the winding cycle.

When the winding cycle is completed, the ac-
tivity depicted at the lower left of FIG. 4 occurs.
The arm 16" pivots counterclockwise about a pivot
21 so as to position the log L in a stripping position
wherein the arm 16' now has the orientation des-
ignated 16". This is achieved by virtue of rotating
the arm 16' and thus the mandrel 15' through the
arc 22. This brings the mandrel 15' into a position
in which the wound roll or log L is stripped off the
mandrel 15" by means 23 and which can be seen
in greater detail in FIG. 5.

For stripping of the log L, a portion of the
support arm 16 or 16' (the latter in the 16" posi-
tion) pivots to allow the finished log to be ejected
from the wind mandrel. The portion of the arm 16,
16" which pivots to allow clearance for ejecting the
log will return to its closed position after the log
has cleared the mandrel end. Thereafter the arm
16 or 16" will return to lie in close proximity to the
bedroll to receive the start of the next log.

This is started by virtue of a leading edge
being created by the knife 14 on the chopper roll
13 and the leading edge is conducted by the
bedroll having the edge adhered thereto by vacu-
um applied to poris in the surface of the bedroll
and which are connected to the vacuum ring 24. As
the leading edge comes into a position of align-
ment with the mandrel 15, there is a pressure
assist applied as at 25 to move the leading edge of
the web away from the periphery of the bedroll 12
and into contact with the mandrel 15. The mandrel
15 is seen in FIG. 5 and there is relatively elon-
gated having an axially extending passage 26 com-
municating with a source of vacuum 27 which in
turn is connected to a vacuum pump (not shown).
The vacuum applied through the axially extending
passage 26 and the ports 28 result in the leading
edge being adhered or pressed against the outer
surface of the mandrel 15 so that the rotational
effect of the rolls 17, 18 can cause the mandrel 15
fo rotate and thus start to develop the log L.

Embodiment of FIG. 6

Again, the rewinder makes use of standard
draw rolls and a perforator such as is seen in the
embodiment of FIG. 4. In FIG. 6, the web W is
seen to fravel in partial wrapping engagement with
the bedroll 112 which functions in conjunction with
a chopper roll 113 having a knife 114 to create the
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end of one log and start the beginning of another.
The bedroll 112 is used to determine the number
of sheets in a wound log. Again, the bedroll 112 is
usually engineered for ten sheets per revolution.
When the bedroll 112 attains the correct number of
revolutions, a blade mechanism in the bedroll 113
cooperates with the blade 114 and the chopper roll
113 to sever the web.

The portion of the web ahead of the blade is
wound into a log L in the left hand position. The
portion of the sheet trailing the blade 114 is picked
up by a vacuumized drive roll 117 and transferred
fo a second vacuumized drive roll means 118. This
carries the leading edge of the web to the mandrel
115 to start the next winding cycle.

The winding cycle is achieved by the
vacuumized roll means 117, 118 which are radially
slotted and innermeshed as can be appreciated
from the showing in the FIG. 6 -- thus creating a
cradle or nip where their peripheries intersect.
These can be considered "ring" rolls because of
the axial interruption and interlacing.

After the wind cycle is completed, these ring
rolls 117, 118 are decelerated to stop the wound
log and to prepare for ejecting the log. This is
illustrated at the extreme right and left hand posi-
tions in FIG. 6 and here it will be noted that the
arms 116, 116" are slotted as at 129 and 129' for
the two arms. The arms are pivotally mounted on
the frame to move from an essentially 12 o'clock
position to a 3 or 9 o'clock position where the
mandrel carried in the slot is engaged with a cor-
responding slot 130, 130" in the respective strip-
ping means 123 and 123'".

More particularly, upon completion of the wind
cycle, the arms 116, 116" for the right and left hand
positions rotate to the log ejection station 123, 123"
Again, a portion of the support arm 116 or 116’
pivots to allow the finished log to be ejected from
the wind mandrel 115 or 115'. Thereafter the por-
tion of the arm 116, 116" that pivots to allow
clearance for ejecting the log will return fo its
closed position after the log has cleared the man-
drel end. Thereafter, the arms return the mandrel
115, 115', as the case may be, to the wind posi-
tion. In this embodiment, the mandrel is slidably
mounted in the slot 129 or 129' as the case may
be and thus can move essentially radially out-
wardly relative to the bedroll 112 to accommodate
the build-up of convolutely wound layers.

Also seen in the embodiment of FIG. 6 are
draw rolls 131 which are upstream of the perforator
10, 11.

Inasmuch as the embodiment of FIG. 6 does
not have the bedroll 112 contacting the log L
during the winding cycle, | provide rider rolls 132
and 132" which are pivotally mounted on the ma-
chine frame as at 133 and 133'. For example, the
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rider roll 132 cooperates with the rolls 117 and 118
to provide a three-roll cradle for the surface wind-
ing. In like fashion, the rider roll 132' cooperates
with the winding rolls 117" and 118'".

In the practice of the invention with each of the
embodiments, it is advantageous fo provide a man-
drel having a diameter less than about 1" (25 mm.)
and although many of these mandrels are quite
elongated -- upwards of ten feet (3 meters), the
support provided by the winding roll means insures
that undue deflection will not occur.

Claims

1. A method of coreless rewinding comprising the

steps of

providing first and second elongated wind-
ing mandrels (15, 15', 115, 115") and char-
acterized in alternately winding a web directly
on the first mandrel to develop a predeter-
mined diameter log (L) while stripping a pre-
viously wound log from said second mandrel,

said winding step including supporting
each mandrel substantially along its length
while rotating each mandrel by contacting the
same with surface drive means, (17, 18, 17',
18" 117, 118, 117, 118")

said stripping step including moving said
first mandrel from a winding position to a strip-
ping position and then back to said winding
position while said web is being wound on said
second mandrel and transversely severing said
log into a plurality of retail-sized products.

2. The method of claim 1 in which said winding
step includes cradling each mandrel between a
pair of driven roll means for surface winding
said web into a succession of logs.

3. The method of claim 2 in which said steps
include providing first (17, 18; 117, 118) and
second (17', 18'; 117", 118") pairs of driven
rolls, each pair being arranged to form a man-
drel supporting nip therebetween and support-
ing the first mandrel (15, 115) in the first roll
nip and the second mandrel (15", 115') in the
second roll nip.

4. The method of claim 3 in which said steps
provide means (16, 16'; 19", 20'; 129, 129') for
moving each mandrel away from its associated
roll pair during winding to accommodate in-
crease in diameter incident to reaching said
predetermined diameter.

5. The method of claim 4 in which said steps
include providing first and second pivotable
arms (16, 16") each rotatably, pivotally support-
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ing a pair of driven rolls and rotatably support-
ing one of said mandrels and pivoting said
rolls away from said mandrel during said wind-

ing.

The method of claim 4 in which said steps
includes providing first and second arms (116,
116') each having a slot carrying an associated
mandrel and moving said mandrel in its asso-
ciated slot away from its associated driven roll
pair during winding.

The method of claim 6 in which said steps
include providing interlaced rolls to constitute
said driven rolls.

The method of claim 1 in which said step of
providing said mandrels includes providing
mandrels of the diameter of less than about
one inch (25 mm.).

The method of claim 1 in which said step of
alternately winding includes providing each
mandrel with vacuum means (27) for attaching
said web to the mandrel.

The method of claim 1 in which said frans-
versely severing step includes producing pro-
ducts having a generally cylindrical outer
shape and a diameter of less than about ten
inches (250 mm.).
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