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Wis., a corporation of Wisconsin
Filed Mar. 2, 1962, Ser. No. 176,991
9 Claims., (Cl. 242—65)

The present invention relates to improvements in wind-
ing machines for tthe continuous winding of a web into
successive rolls.

The invention relates to a mechanism which is particu-
larly well adapted for winding rolls of paper from a sup-
ply, such as received at the delivery end of a papermak-
ing machine. In a paper machine a web of paper is
delivered, to be wound on successive rolls, at a uniform
speed and the supply is continuous so that as one roll is
completed the web must be cut and transferred to start
a fresh roll. The webs are conventionally wound on hol-
low tubular cores or spools which are supported on core
shafts.

The completed paper roll in a paper machine is ex-
tremely heavy. The weight of the rolls, their rotational
inertia, and the relatively high speed of travel of the sup-
ply web makes completion of the roll and transfer of the
web to a fresh spool a difficult operation, and transfer
must be accomplished substantially instantaneously to
avoid improperly starting a fresh roll and to avoid the
forming of a large bulk of waste paper in the event of
failure to properly start a fresh roll. It is therefore of the
essence that the mechanism be simple and rugged in con-
struction and operation and simple to handle. It is also
essential that the winding operation take place smoothly
and accurately, and the accuracy of winding requires
winding the paper web on the roll at a uniform controlled
pressure between the roll and a winding drum or reel
drum surface in order to assure accurately and tightly
wound rolls.

Accordingly an object of the invention s to provide
a winding machine which accommodates transfer of the
web from a filled roll to a fresh roll for handling con-
tinuously moving webs, wherein the mechanism is of sim-
plified construction and operation for the various func-
tions embodied in continuous winding and transfer to a
fresh roll.

A further object of the invention is to provide a wind-
ing reel which is simple, neat in appearance, highly rugged
in construction, and which requires a minimum of main-
tenance.

A further object of the invention is to provide a mech-
anism which makes it possible to accurately continuously
control the pressure between the roll of paper being
wound and the drum surface in order to assure accurately
and tightly wound rolis.

A still further object of the invention is to provide a
winding reel mechanism having simplified elements and
functions for the transfer of a completed roll and of a
core to start a fresh roll.

Another object of the invention is to provide a wind-
ing machine in which the framework and support means
is open in order to assure easy access to the area between
the front and rear of the machine and to facilitate clean-
ing up around the equipment.

Yet another object of this invention is to provide a
winding reel in which primary and secondary support
means are provided respectively for a fresh core and a
wound roll and wherein the primary transfer means is
returned as soon as possible to its starting position so as
to minimize the difficulty experienced if a bad roll start
is made.

A still further object of the invention is to provide a
winding mechanism having secondary support means ca-
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pable of discharging a full roll without being limited by
operation of a crane.

A further object of the invention is to provide a wind-
ing mechanism in which the bearing for supporting the
spool for a fresh roll is held in place in a socket and is
not floating in an open gap as heretofore has been com-
mon to most machines, and wherein transfer means are
provided formed of pivotal arms which are short to make
them less susceptible to damage.

A feature .of the present invention is the provision of
a winding mechanism having a primary transfer means
including & pair of pivotal arms and a secondary transfer
means including a pair of horizontal rails each coacting
with a rotatable winding drum and operative to transfer
a fresh core between a core receiving position, a driving
position wherein the core is in engagement with the drum,
and a winding position wherein the core is supported on
the rails, and wherein the fully wound roll is transferred
from the machine on the rails.

A further feature of the invention is the provision of
a spool holding mechanism for engaging the ends of the
roll during winding and maintaining a uniform nip pres-
sure between the roll and winding drum utilizing a drive
which moves the spool support away from the drum at a
rate which is a function of the pressure at which the spool
is held against the drum so that uniform pressure will be
mained.

Other objects, advantages and features will become
more apparent with the disclosure of the preferred em-
bodiment of the invention in the specification, claims and
drawings in which:

FIGURE 1 is a side elevational view of the forward
end of a winding machine constructed in accordance with
the principles of the present invention;

FIGURE 2 is a side elevational view of the delivery
end of the mechanism of FIGURE 1, and FIGURES 1
and 2 should be viewed together as illustrating the wind-
ing machine as an entity;

FIGURE 3 is a vertical sectional view taken substan-
tially along line IH—III of FIGURE 1;

FIGURE 4 is a vertical sectional view taken substan-
tially along line IV—IV of FIGURE 1;

FIGURE 5 is a fragmentary side elevational view show-
ing another form of mechanism for holding the roll
against the reel drum; and

FIGURE 6 is a diagrammatic showing of a fluid system
for operating a drive motor.

As shown on the drawings: FIGURES 1 through 4
show the winding mechanism as having a reel drum 10
which is supported for rotation and is driven in rotation
at a constant speed to carry the web W. A spool S on
which the web is to be wound is first positioned by pri-
mary transfer means shown in the form of a pair of
pivotal arms 11. During winding the spool is supported
on a secondary transfer means shown in the form of a
pair of parallel horizontally extending rails 12 which ex-
tend radially away from the drum 190.

As will be appreciated, the spools and wound rolls are
long, and are supported at the ends by mechanism sim-
ilar in construction and therefore only the front end of
the machine is shown and described, and the mechanism
at the rear end of the machine will be of similar con-
struction. For example, arms ‘11 will be positioned at
each end of the reel drum 19, and spaced rails 12 will be
positioned at each end of the drum for supporting the
ends of the spool.

The arms 31 receive the fresh spool at a position A,
and transfer it to position B to be in peripheral contact
with the surface of the drum so that it will be rotated
and brought up to the surfiace speed of travel of the drum
before the web W is wound thereon. A spool S’ is shown .
in the winding position C supported on the rails 12 with
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‘the roll 13 forming a winding nip N with the drum 19.
FIGURE 2 shows the rell 13 in its successive positions
in the dotted line positions D, E and F. The roll and
the spool S’ will reach the positicn D when the roll is
fully wound. At that point the web W is cut and started
on the fresh spool S, and the wound roll 13 rolls along
the rails 12 through the position E to the stop position F.

In greater detail, the arm 11 supports a slide 14 which
has a roller 15 resting upon a stationary arcuate cam 16.
The cam is supported on the bearing housing 1% at the
top of the stand 19 at the end of the machine. The bear-
ing housing pivotally supports the arm 11.

The ends of the spool S have dumb-bell bearings 17
which rest in the upper socket formed by the bifurcated
end of the slide 14.

The bearing 17 is locked in place by a pivotal clamp-
ing dog 20 mounted on the slide 14, and pivoted to a
locked position as shown in FIGURE 1 by a piston rod
21 connected to a piston within a cylinder 22 mounted
on the arm 11. The cylinder 22 is connected to suitable
fluid pressure lines for pivoting the dog 2§ between the
locked position as shown in FIGURE 1, and a release
position wherein the piston rod 21 is extended so that
the spool can move upwardly cut of the socket of the
slide 14, or so that a fresh spool can be placed in the
slide. The dog locks the spool in place so that it mzay
rest against the drum 1§ in position B and the spool is
held by the dog 20 and cylinder 22 against the drum
with sufficient pressure so that it will be driven at the
peripheral speed of the drum.

Pivotal movement of the arm between the positions A,
B and C is obtained by a segment gear 25 which is driven
by a pinicn 24 mounted on a shaft containing another
gear that is part of a gear train 23 for driving the pinion.
The gear train is driven through a suitable operator such
as an electric motor, not shown, that is controlled in steps
to move the arm 11 through the positions shown from the
solid to the dotted line positions of FIGURE 1. The
gear train 23 is suitably interconnected with a similar
gear train on the other side of the machine by a cross
shaft 23« to insure that the arms on the front and back
of the machine will always be positioned at the same piv-
otal angle.

As the arm 11 moves from position A to position B
the roller 15 rolls down the inclined surface of the cam
16, as shown in FIGURE 1 to permit the slide to de-
scend and rest the spool S on the drum 19. The slide 14
is mounted in suitable guides on the arm 11 to permit
radial reciprocation thereon.

The drum 1@ is supported on bearings 26 in the bear-
ing housing 18 on end shafts 27.

The roll 13 is held against the drum 19 by a pressure
or holding dog 31 engaging the end of the spool S’. The
holding dog is supported on a travelling slide or car-
riage 29 which slides in track grooves 3% in the track 12.
The holding dog 31 is pivotally mounted on the carriage
and is urged up toward its holding position by a torsion
spring 33 and its upward movement is limited by its foot
34 which rides beneath a surface on the track 12.

As the roll 13 begins to build up in size a retracting or
following dog 35 moves up behind the spool S’ as shown
in the successive positions of FIGURE 2. This follow-
ing dog 35 is also pivotally mounted on the carriage or
slide 29, and when the carriage is at its far left position
in FIGURE 2 the following dog is cammed downwardly
to the retracted position shown at the left, by the cam
surface 37 on the track 12. As the carriage moves to
the right a torsion spring 36 will raise the following dog
to a position behind the spool §’. The pivotal movement
of the dog 35 is limited by a stop finger 38 which engages
a stop surface 3% on the carriage 29.

When the carriage moves to the far right position, as
shown in FIGURE 2, a curved cam surface 48 pushes the
holding dog 31 to the retracted positicn shown at the
right, so that it is cut of the way of the spooi 3’ so that
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the speol can move to the end of the track i2 against
a stop 44.

The pressure or holding dog 21 has a roller 32 which
engages the spool S8’ and a lateral winding pressure is
applied to the spool to contrcl the pressure of the wind-
ing nip N. As the roll 13 builds up in size, the holding
dog 31 will be retracted radially away from the drum 10
to maintain a substantially constant winding nip pres-
sure. This is accomplished by controlled moventent of
the carriage or slide 29.

The carriage 29 is connected to a travelling nut 42 on
a shaft 43. The nut is preferably of the type known as
a “ball nut” wherein a plurality of ball bearings are held
in a continuous track ir the nut and engage in the grooves
of threads in the shaft. As the shaft 43 is driven in con-
trolled rotation, the carriage 29 will move along the
track 2.

The shaft 43 is rotated by a sprocket 45 at its end over
which is trained a chain 46 driven by a sprocket 47 on
the shaft of the drive motor 48 which is operated at a
controlled speed.

The shaft is supported at its end in -a bearing 43q,
mounted on a stand 45 which also supports the end of
the track 12, and the bearing 43 provides radial support
for the shaft but accommodates axial movement thereof.
An axial force is applied to the shaft during its rotation
to control the force applied by the holding dog 31 to the
spool, and to thereby control the nip pressure. This

xial force on the shaft is applied by an arm 49 pivotally
mounted on the stand 19 at 58, and the arm is connected
to the shaft at its upper end by a rotatable bearing 51
having a journal which is axially secured to the shaft.
Lateral pressure is applied to the arm 49 by a closed air
chamber 52 in the form of a bellows having one side
rigidly supported and the other movable side or wall con-
nected to the arm 49, The bellows 52 is pressurized
through an air fitting 524 with air at a predetermined
constant pressure, although other biasing means may be
employed such as a spring.

In accordance with the principles of the invention the
shaft 43 is rotated at a speed which changes as a function
of the change in pressure applied by the holding dog 31,
and the pressure is thereby maintained constant. The
shaft thus provides a drive support with the nut acting as
a drive. In other words, as the pressure applied by the
dog tends to decrease, the speed of the shaft is slowed
so that as the diameter of the roll 13 increases, the pres-
sure will increase. Also, as the pressure applied to the
dog 31 increases, the speed of the shaft is increased to
thereby maintain a constant pressure,

This is accomplished by a variable speed contro! for
the motor 48, which is driven by the arm 49. A control
circuit is shown in FIGURE 6 with the motor illustrated
as being a hydraulic motor driven by hydraulic fluid de-
livered by a pump P. Hydraulic fluid is obtained from
a reservoir 53 and delivered through a pump delivery line
54 to amain control valve 55. Actual speed of the motor
48 is regulated by a proportioning or modulating valve
56 operated by the arm 49.

In the normal operating position of the main valve 55
as shown schematically in FIGURE 6, fluid flows through
a line 57 to the motor 48 and is returned through a line
58 through the control or modulating valve 56. The
modulating valve or proportioning valve 56 regulates the
amount of hydraulic fluid being pumped through the
motor 48 and thereby regulating the speed of the motor.
In effect this provides a specific speed of the screw shaft
43 for each position of the arm 49 which automatically
adjusts the position of the carriage 29 as the roll of paper
builds up.

The main contrel valve 55 is shown schematically to
adjust the delivery from the pump P to operate the motor
48 at a constant speed, or to reverse the motor 48. If
the valve 55 is shifted to the right, as shown schematically
in FIGURE 6, the modulating valve 56 will be by-passed
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and the motor 48 will operate at a constant speed. This
will in effect increase its speed so that the carriage 29 will
move to the right and the roll 13 will be moved away
from the drum 1¢ to open the nip N. This is done when
the roll 13 is filled in position D. When the nip is opened,
the fresh spool S will be in position B. The paper web
will then be cut as by means of an air jet and quickly
wrapped around the already rotating spool S. The filled
paper roil 13 continues to move to the right through
position E to position F.

The arm 11 will then be pivoted downwardly so that
the fresh spool S moves down into position C of FI1G-
URE 1 as shown by the dotted line position of the arm
11. As the roll increases in size the spool will be moved
out of the socket of the slide so that the arm can be
pivoted back to the solid line position of FIGURE 1.
The motor 48 is then reversed by shifting the main valve
55 to the far left as shown in FIGURE 6, and the car-
riage 28 will travel back to the position of FIGURE 1.
The main valve 55 will then be set at its intermediate
position &s shown in FIGURE 6, and automatic pressure
operation will again begin.

FIGURE 5 shows a modified support arrangement
wherein the screw and nut arrangement has been ex-
changed for an air cylinder pressure applying means.
The secondary transfer means is shown by a track 69
having ways for a slide or carriage 61. A pressure hold-
ing dog 62 is pivotally mounted on the slide 61 and holds
a spool 63 against a reel drum 66. The slide is urged
to the left by a piston rod 64 attached to a piston slidable
within a cylinder 65. An air supply line 66a will deliver
air at a constant pressure beneath the piston within the
cylinder 65, from a pressure line 67 as controlled by a
pressure regulating valve 68. The valve will maintain
a substantially constant pressure in the cylinder 65 so
that a substantially constant force will be applied by the
holding dog 62. Valves 6% and 70 will be operated to
move the slide 61 when the nip N is to be opened in

IGURE 5 and when the finished roll is to be moved to
the right on the track 68. The piston will also move
the carriage back to the left when the fresh spool is in
position for winding a new roll.

Thus it will be seen that we have provided an jmproved
winding mechanism which meets the objectives, advan-
tages and features above set forth. The mechanism is
reliable and accurate in operation for maintaining a con-
stant nip pressure, and the apparatus is rugged and will
not require adjustment Or attention, and is well suited for
handling very heavy equipment which is necessary for
paper machines.

It will be noted that from position B through position
C there will be a constant nip pressure between the spool
8, as it begins winding, and the reel drum 19. This is
maintained by the cylinder 92. At position C nip pres-
sure is maintained constant, but the nip applying force is
transferred from the cylinder 22 to the arm 31 by the
action of the bellows or air chamber 52. This transfer
of force can be accomplished by a suitable control, such
as a pressure proportioning valve or the like.

The drawings and specification present a detailed dis-
closure of the preferred embodiments of the invention,
and it is to be understood that the invention is not limited
to the specific forms disclosed, but covers all modifica-
tions, changes and alternative constructions and methods
falling within the scope of the principles taught by the
invention.

We claim as our invention:

1. A winding mechanism for winding a web on a spool
comprising a reel drum driven in rotation and carrying
a web, means for supporting a spool in engagement with
the drum forming a winding nip therebetween, holding
means urging the spool against the drum, threaded shaft
and nut members with one of the members connected
to the holding means and the shaft member extending
radially away from the drum, means having an element
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connected to and applying a pressure to the other of said
members for urging the holding means against the spool
and determining the holding pressure applied to the spool,
and means having a drive member connected to and ro-
tating said other member to move the holding means
away from the drum as the size of the web wound on
the spool increases.

2. A winding mechanism for winding a web on a spool
comprising a drum adapted to be driven in rotation for
carrying a web, means for supporting a spool in engage-
ment with the drum forming a winding nip therebetween,
holding means for urging the spool against the drum, 2
threaded shaft extending radially away from the drum, 2
support for the shaft accommodating axial movement

‘thereof, a nut threaded on the shaft and connected to the

holding means, means connected to the shaft for driving
the shaft in rotation to move the holding means away
from the drum and accommodate increase in diameter
of the spool as the web is wound thereon, and means
applying a biasing force to the shaft urging it toward the
drum tending to move it axially in said support for apply-
ing a pressure to the spool.

3. A winding mechanism in accordance with claim 2
wherein the nut has a plurality of balls riding in a con-
tinuous channel within the nut and supported in the
threads of the shaft for connecting the nut to the shaft.

4. A winding mechanism for winding a web on a spool
comprising a reel drum adapted to be driven in rotation,
means for supporting a spool in engagement with the
drum for forming a winding nip therebetween, holding
means urging the spool against the drum, a threaded shaft
extending radially away from the reel drum, a nut thread-
ed on the shaft and connected to a member on the holding
means, a mount for the shaft accommodating axial move-
ment thereof, means for driving the shaft in rotation to
move the holding means away from the drum and accom-
modate increase in diameter of the roll on the spool, and
a closed fluid pressure chamber having a movable wall
connected to the shaft for axially urging it toward the
drum so that pressure in the chamber will urge the hold-
ing means against the spool.

5. A winding mechanism for winding a web on a spool
comprising a reel drum supported for rotation, means for
supporting a spool in engagement with the drum form-
ing a winding nip therebetween, holding means urging
the spool against the drum, a threaded shaft extending
radially away from the reel drum, a nut threaded on the
shaft and connected to the holding means, means having a
drive member connected to the shaft for driving the shaft
in rotation to move the holding means away from the
drum and accommodate increase in diameter of the roll
on the spool, a mount for the shaft accommodating axial
movement, a closed fluid pressure chamber having a
movable wall connected to the shaft for axially urging it
toward the drum so that pressure in the chamber will urge
the holding means against the spool, and a variable speed
control for said driving means operated by said movable
wall for changing the rotational speed of the shaft to
maintain a constant position for said wall so that the axial
force on the shaft will remain uniform.

6. A winding mechanism for winding a web on a spool
comprising a reel drum rotating at a constant speed for
supplying the web to the spool, horizontal spool support
rails extending radially away from one side of the drum
and spaced to support the ends of the spool, transfer arms
pivotally mounted coaxial with the drum for supporting
a fresh spool and transferring the spool to the rails, radial
slides in the transfer arms supporting the fresh spool, a
clamping dog mounted on each of the slides, means for
moving said clamping dogs between a spool release posi-
tion and a spool holding position, stationary radial cams
controlling the radial position of the slides and shaped to
drop the spool into peripheral contact with the drum as
the arms are moved toward the rails, a spool holder en-
gaging the end of the spool and urging it toward the drum
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controlling the pressure between the drum and spool, a
carriage movable laterally along the rails for supporting
the spool holder, a horizontal threaded rod extending par-
allel to the rails and having a travelling nut thereon con-
nected to the carriage, a follower member cn the carriage
positioned behind the spool opposite the spool holder,
means to individually elevate said spool holder and said
follower member to a position for engaging the spool
and for retracting the holder and follower member to a
position out of engagement with the spool, driving means
having a member connected to the rod for driving the rod
to regulate the travel of the carriage and holder as the
size of the roll on the spool increases, a fluid pressure op-
crated member urging the rod in the direction to increase
the force of the holder against the spool, and a control
for said driving means driving the holder at a speed to
maintain a substantially constant pressure against the
spool.

7. A winding mechanism for winding a web on a
spool comprising a reel drum supported for rotation,
means for supporting a spool in engagement with the
drum forming a winding nip therebetween, holding means
urging the spool against the drum, a variable speed drive
means drivingly connected to the holding means retract-
ing it radially from the drum as the spool builds up in
size, a yieldably mounted drive support for the drive
means, @ resilient pressure means connected to the drive
support to urgs the drive means and holding means to-
ward the spool, a mount for said pressure means, and a
control for said drive means varying the drive speed in
response to change in distance between said mount and
said drive support for maintaining a substantially uni-
form pressure applied by the holding means.

8. A winding mechanism for winding a web on a spool
comprising a reel drum supported for rotation, means
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a spool in engagement with the drum
forming a winding nip therebetween, holding means urg-
ing the spool against the drum, a variable speed fluid
operator motor means connected to the holding means
retracting it radially from the drum as the spool builds
up in size, a yieldably mounted drive support for the
motor means, a resilient pressure means connected to
the drive support urging the motor means and holding
means toward the spool, a mount for said pressure means,
and a valve controlling flow of fluid to said motor con-
nected between said mount and said drive support for
varying the speed of the motor means in response to
change in distance between said mount and said drive
support for maintaining a substantially uniform pressure
applied by the holding means. ‘

9. A winding mechanism for winding a web on a spool
comprising a reel drum supported for rotation, means for
supporting a spool in engagement with the drum form-
ing a winding nip therebetween, holding means urging
the spool against the drum, a variable speed drive means
drivingly connected to the holding means retracting it
radially from the drum as the spool builds up in size,
a yieldably mounted drive support for the drive means,
an expansible fiuid pressure chamber connected to said
drive support urging the drive means and holding means
toward the spool, a mount for said pressure chamber,
and a control for said drive means varying the drive
speed in response to change in distance between said
mount and said drive support for maintaining a substan-
tially uniform pressure applied by the holding means.

for supporting
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