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6 Claims,

This invention relates to reel assemblies es-
pecially adapted for the winding of paper as it
issues from a paper making machine into a roll.
More specifically the invention relates to a
drive assembly for winding reels which rotate
the winder shaft at decreasing speed but under
increasing torque as the roll builds up, so as to
keep the material being wound under a constant
predetermined tension,

Paper issuing from a paper making machine

moves continucusly at a constant rate of travel.:

and must be immediately wound into rolls so:as
to prevent puckering and wrinkling thereof.” As
the roll of paper increases in diameter, each
revolution of the roll effects the winding of g
greater length of paper because the roll has a
constantly increasing circumference. Further-
more, as the roll increases in diameter, more

driving effort is required to rotate a substan- .-

tially completed roll of paper than is required to

rotate the winder shaft alone or a partislly com- -

pleted roll of paper, due to the paper - being
wound at a continually increasing radius, which
in turn means increasing driving effort or torque

at the shaft to keep the paper tension constan_t;":

In accordance with this invention, reels dre
now equipped with a driving mechanism which
permits a reduction in driving speed in terms of
revolutions per minute to maintain a constant
paper speed, so that the paper will be held under
-constant tension. In other words, as the roll
builds up the driving mechanism of this inven-
tion automatically slows down. ’

Another feature of the driving mechanism of
this invention is the automatic increase of torque
output or driving effort to the roll being wound
as the roll increases in size and weight. In other
words, as more torque on the driving mechanism
is needed as the roll gets larger, the driving ef-
fort or torque capacity of the driving mechanism
increases. 'The increase in driving effort or

torque is automatically taken care of simulta~

neously with the decrease in speed of the roll
being wound,

The automatic increase in driving effort or
torque as the roll gets larger is accomplished by
means of a dynamatic clutch or eddy current cou-
pling composed of an armature drum, a magnetic
spider and coil, and means for exciting the coil
to create a magnetic field inducing eddy currents
in the drum and spider, acting as a slip coupling
between the drum and spider. These clutches or
couplings have no rubbing parts and always slip
to an extent predetermined by the torque or
driving effort applied and the excitation of the

(CL 242—65)

coil. When the coil is deenergized, the parts are

completely uncoupled. When the coil is fully

energized, slippage will still occur. The faster
the clutch slips the more driving effort or shaft

5 twist it transmits.
It is then an object of this invention to provide

a reel assembly for winding webs into rolls while

 automatically maintaining a constant tension on
the web being wound,

A further object of this invention is to provide

a paper reel assembly with a driving mechanism
including an electric slip coupling that permits
the roll being wound to slow down as it increases
in size, while at the same time delivering more
driving effort to the roll as it gets larger in
diameter.
. ~Another object of this invention is to provide a
““reeling apparatus which automatically takes care
of imparting more driving effort to the roll being
wound as the roll increases in size.

A specific object of this invention is to provide
2 paper reel mechanism with eddy current slip
couplings acting as cut-off clutches to disconnect
- & reel spool from the driving mechanism when-
ever the full size roll has been wound,

A further object of this invention is to provide
a reeling mechanism wherein the reel spool is
initially rotated in contact with an under drum
until the roll reaches a predetermined size,
whereupon the roll is rotated out of contact with
the winder drum st decreasing speeds which
maintain a constant surface speed to retain con-
stant tension in the web.

Other and further objects and features of the
invention will be apparent to those skilled in
the art from the following detailed description
of the annexed sheels of drawings, which, by
way of preferred iexamples, illustrate two
specific forms of the invention,

On the drawings:

Figure 1 is a somewhat diagrammatic side ele-
vational view of a vertical reel, including a pair
of superimposed reel spools which are sepa-
rately driven and adapted to successively receive
paper from the calender stack of g paper
machine;

Figure 2 is a fragrentary front elevational view
of the vertical reel shown in Figure 1 and illus-
trating the drives for the reel spools;

Figure 3 is a side elevational view, with parts
broken away and shown in vertical cross section,
of a dynamatic or eddy current clutch used in the
drive assembly for the reels shown in Figures 1
and 2;
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Figure 4 is a view taken along the line IV—1V -

of Figure 3;

Figure 5 is a side elevational view of 2 modified
form of reel wherein the reel is initially wound in
contact with an under drum until it reaches a
predetermined size and is then shifted out of con-
tact with the drum and rotated through an elec-
tric slip coupling shown in Figures 3 and 4;

Figure 6 is a fragmentary top plan view of the
reel illustrated in Figure 5 and particularly
showing driving mechanism for the winding drum
and reel spools; and

Figure 7 is an enlarged view, with parts in lon- .

gitudinal cross section, taken along the line
VII—VII of Figure 6.

As shown on the drawings:

In Figure 1 the reference character W desig-
nates a web of paper passing around the rolls of a
calender stack {0 of a paper making machine (not
shown). The web is directed from the calender
stack 10 to a vertical reel assembly indicated gen-
erally at {1 and composed of a top spool 12 and
a bottom spool (3. As shown in solid lines, the
web is wound into a roll R on the reel spool 12.
As shown in dotted lines, the web can next be
wound on the bottom reel spool {3 when the roll
R is completed. The reel spools {2 and 18 are
removably mounted in suitable bearings so that,
if desired, the completed roll can be removed from
the vertical stack and additional reel spools in-
serfed in the stack for receiving the web W. The
weh is alternately wound on the top and bottom
spools, so that the reeling operation is uninter-
rupted.

As shown in Figure 2, the spool 12 has an axle
{2a joined through a coupling 18 to the driven
part of a dynamatic or eddy current clutch 5.
Likewise, the spool 13 has an axle (3¢ joined to
another dynamatic clutch 15 through a cou-
pling 14, :

A main drive shaft 17 has pulleys {8 and 18
thereon.for driving belts 20 and 2{ to pulleys 22
and 23, respectively, on shafts 24 and 25 which
drive the dynamatic clutches {8. Each reel spool
12 and (3 is thus driven from the same main
drive shaft through separate dynamatic clutches
i8.

clutch {8 is composed of an asrmature drum 28,
8 magnetic spider 27 within the armature drum,
a coil 28 wound in the magnetic spider, and &
direct current energization circuit 28 for the
coll 28.

The armature drum 26 is interiorly slotted
around the periphery thereof, as at 38, to provide
inwardly extending spaced transverse teeth 3f.

The spider 27 has a rim portion 32 with up-
standing or radially extending end flanges 33
providing a chamber for the coil 28. A plate of
nonmagnetic material 34 covers the coil, and the
plate and flanges 33 are grooved as at 35 to pro-
vide radially extending transverse teeth 386
around the periphery of the spider. The teeth

36 cre spaced inwardly from the teeth 31, as best.

shown in Figure 4, and are never fully aligned
therewith, since the spider and the drum prefer-
ably do not have the same number of teeth. If
the same number of teeth are used they are of
different relative sizes or spaced apart in & man-
ner so that they will never be fully aligned.

As best shown in Figure 3, the spider 27 has g
“hub portion 27g carrying slip rings 37 and 28 in
insulated relation. Brushes 39 and 40, respec-

tively, are provided for the rings 37 and 8b to en-
gage the same in electrical contact therewith.
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The brushes 39 and 40 are stationary and have
rubbing contact with the rotatable rings 37
and 38. ’

The coil 28 is wound annularly around the
spider 27 and one end 28¢ thereof is connected to
the ring 37, while the other end 28b thereof is
connected to the ring 38.

The brushes 39 and 40 are joined in the cir-
cuit 29 which includes a source 41 of direct cur-
rent, a rheostat 42 and an ammeter 48.

The armature drum 26 is driven by a shafi 24
or 2§ in the drive assembly shown in Figure 2.
The spider 27 drives a coupling {4 which is joined
to the axle {2a or {32 of the reel spools 12 or {3.

When the coil 28 is deenergized the armature
26 will rotate freely around the spider and the
spool controlled by the clutch will not be rotated.
However, when the coil 28 of the clutch is en-
ergized, a magnetic field or flux surrounding the
coil 28 is created in the spider and armature and
this field tends to serve as an electrical coupling
between the spider and armature. The elec-
trical coupling always allows a ceriain degree of
slippage between the drum and the spider, so that
the drum will always rotate faster than the
spider. The degree of slippage is controlled by
the diameter of the roll of paper being wound and
by the rheostat 42 in the circuit 28, which de-
termines the driving effort or torque transmitted
through the clutch. :

‘When paper W is being wound on the reel spool
{2 as shown in Figure 1, the dynamatic clutch 5
controlling this spool has the coil thereof en-.
ergized while the coil in the other clutch (5§ is de-
energized. The reel spool {2 will thereby be ro-
rotated, while the reel spool {3 will be at rest,
even though both shafts 24 and 25 are being ro-
tated. The clutches therefore serve as a cut-

- off for the spools from the driving mechanism,
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The rheostat 42 is set to deliver a predeter-
mined amount of excitation from the source 414
to the coil 28 sufficient to produce the correct
amount of clutch torque or driving effort to the
spool 12 to maintain proper tension in the web
between the calender stack 10 and the spool. As
the roll of paper R builds up on the spool (2, the
clutch slip increases, thereby causing the clutch

‘to produce more driving effort. 'This takes place -

automatically, without resetting the rheostat 22.
When the clutch slips faster it also delivers
more driving shaft twist or torque to the spool

‘12, thereby automatically taking care of the in-

creased torque necessarily resulting from the in-
creased diameter of the roll.

‘When the roll R is completed the paper is sev-
ered from the roll and directed around the reel
spood 13. The clutch controlling the spool 12
has the coil thereof deenergized, while the clutch
controlling the spool (3 has the coil thereof ener-
gized to effect rotation of the spool 13. A roll
is thus built up on the reel spool {3 while the
roll R on the spool {2 is removed from the ap-
paratus by merely uncoupling the spool from the
coupling {4. A new spool is placed in the coupling
{4, to be ready for operation when the roll on
spool {3 is completed.

"The drive assembly for the vertical reel de-
scribed above is practically fool-procf and is en-
tirely automatic in operation. The rolls of paper
wotind by the reels are uniform and the paper
is always maintdined under a tension which is
readily determined by the degree of excitation of
the coils in the dynamatic sfutches.

In the modification shown in Figures 5 to 7, the
web W from the calender stack 18 is directed
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around a reel spool 50 driven by contact with a
drum 51 which is rotatably mounted in suitable
bearings 52 on a frame 53. Arms 54 are swing-
ably mounted at the ends of the drum 61 and
have forked ends 54a receiving the axle ends 50a
of the reel spool 56. The arms are adapted to
be swung for carrying the reel spool around the
drum 51 by means of pinions 55 acting on gear
segments 54b at the bottom of the arms, The
pinions 55 are rotated by means of a .hand wheel
such as 56. :

As shown in Figure 6, the drum 51 is directly
coupled to a shaft 57 driven by a prime mover
such as an electric motor 8. A second set of
arms 59 are fixedly mounted on a shaft 60 extend-
ing through the frame 53 and roiatably sup-
ported from the frame in bearings such as 61.
The shaft is adapted to be rotated to swing the
arms toward and away from the winder drum
51, as illustrated in Figure 5, by means ¢f a pinion
§2 which meshes with the gear segments 63 on
one or both of the arms 59. The pinion or pin-
ions are rotated by a hand wheel §4.

As shown in Pigures 6 and 7 the extending axle
portion 50a of the reel spool 50 has a coupling
65 secured on the end thereof and presenting a
flat clutching face 66 and an internal ring gear
67 to a syncromesh clutch indicated generally hy
the reference character 68. As best shown in Fig-
ure 7, the clutch 68 is slidably keyed on a shaft
68 and is composed of a slidable sleeve 10 with
a gear 1! on the leading end thereof adapted to
mesh with the ring gear 67.

A coupling 72 is slidably keyed on the sleeve 18
and provides a chamber 13 surounding the gear
11, together with a friction face 14 adapted to
frictionally engage the face 66 of the coupling §5.
A spring 15 urges the face portion 14 of the cou-
pling 12 beyond the gear 1{, so that the friction
face 14 will initially engage the friction face 66.

The sleeve T0 is gctuated toward and away
from the coupling 65 by a lever 16 controlled by
the piston 17 of a fluid pressure operated jack
18. Air or oil is introduced to either side of the
piston in the jack through tubes 18 or 80 for con-
trolling the coupling or uncoupling of the syn-
cromesh clutch. When the piston is actuated to
slide the sleeve 10 toward the coupling 65 the
faces 14 and 66 will initially engage to bring the
speed of the coupling 12 up to the speed of the

“coupling 65. Continued movement of the sleeve
10 will effect a compression of the spring 15 so
that the gear 7{ can project from the chamber
13 to mesh with the ring gear 67 and lock the
axle 50¢ to the shaft 69.

As shown in PFigure 6, the shaft 9 is rotatably
supported in the bearing end of an arm 81 which
is secured on the shaft 60. A pulley 82 is secured
on the end of the shaft 69 beyond the arm 81 and
is driven through a belt 83 from a pulley 84 on
the driven shaft 85 of a dynamatic clutch 86. The
shaft 85 is aligned with the shaft 60 so that shaft
60 can be rotated to swing the spool 50, the syn-
cromesh clutch 68, the shaft 69, and the pulley
82, without interfering with the driving of these
parts. .

The driving shaft 87 for the dynamatic clutch
86 has a pulley 88 thereon driven by a belt 89
and a pulley 80 on a stub shaft 8¢ which is geared
through gears 92 to the main drive shaft 57 driven
by the motor §8.

The dynamatic clutch 86 is exactly the same
as the clutch .15 jllustrated in Figures 3 and 4
and described above.

The reel spool 50 is initially mounted in the
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yoked ends-54a of the arms 54 and is allowed to
rest on the directly driven winder drum 5%. The
web of paper W passes between the spool §0 and
the winder drum 51 and {s wound around the spool.
The drum 61 is driven at a speed synchrenized
with the speed of travel of the paper issuing from
the calender stack 16 and the .8poo] is rotated by
frictional contact, through the paper, with the
drum 51.

The starting of the winding of a roll of pa-
per on a driven drum is highly desirable, gs it
makes it possible to start the sheet around the
new reel spool without breaking the paper he-
tween the calender and the reel. However, as
the roll increases in weight the reel drum tends
to press into the roll, forming g depression there-
in and changing the winding radius. Therefore
it is highly desirable that a different set of wind-
ing conditions be used to complete the winding
of the roll once it has been started. In accord-
ance with the machine shown in Pigures 5 to 7,
the partially wound roll is then moved over the
surface of the winder drum 5 by actuation of
the hand wheel 56 to swing the arms 54 for de-
positing the partially wound roll and reel 5pool
into the arms 59. The reel spool, however, has
to be positively driven when it is moved out of
driving engagement with the winder drum 5i,

- and this is accomplished through the syncromesh
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clutch 68 and the driving connection shown in
Figure 6. The driving connection is through g
dynamatic clutch which always slips, as ex-
plained in connection with Figures 3 and 4, and
which automatically slows down as the roll di-
ameter increases. However, as the roll slows
down, the dynamatic clutch must slip faster and
this automatically increases the driving torque
capacity of the clutch so that additional power
is available for handling the increased torque
at slower rotating speed. The armg 59 are then
swung by the hand wheel 64 to move the roll
out of contact with the winder drum.

The reel shown in Pigures 5 to 7, therefore,
provides two sets of winding conditions, each
especially adapted for earrying out the desired
functions at various stages of the winding oper-
ation.

As the roll R is completed on the srms 68 a
new reel spool can be mounted in the arms 54
for receiving the web of paper as soon as the
same is severed from the roll R, and the wind-
ing operation can continue without interruption.
It is quite easy to switch the web to a new spool,
since the web passes through ga nip between the
new spool and the drum 51, .

The dynamatic clutch drive for the reel mech-
anism shown in Figures 5 to 7 automatically
maintaing uniform tension in the web of paper
being wound.

I claim as my invention:

1. A reel comprising a winder drum, srms
swingably mounted at the ends of said drum, &
reel spool removably seated in said arms for
movement thercwith over the periphery of the
winder drum, mesns for driving said winder
drum at a constani rate, e second set of swing-
ably mounted arms adjacent said winder drum

-adapted to receive the reel spool from the first

mentioned set of arms, a syncromesh clutch
swingable with said second mentioned arms and
adapted to drive the reel spool, an electric slip
coupling driving said syncromesh clutch, and
means connecting said slip coupling with the
driving means for said winder drum.

2. A reel comprising a winder drum, g motor
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for rotating said winder drum, means for rotat-
ably supporting a reel spool against said winder
drum for rolling a web of paper around the spool,
means for removing the partially wound roll of
paper from the winder drum, means driven by
said motor for driving the partially wound web
of paper out of contact with the winder drum,
and an eddy current slip coupling interposed bé-
tween the driving means for the winder drum
and the means for driving the roll out of contact
with the winder drum to maintain constant ten-
sion of the paper being wound.

3. A reel comprising a8 winder drum, a2 prime
mover directly coupled fo said winder drum, g
reel spool, means for moving the reel spool from
a position cooperating with said drum to be driven
by the drum to a position spaced from said drum
to be free from driving cooperation with the
drum, an armature driven by said prime mover,
a magnetic spider driven by said armature, g

&
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- clutch releasably coupling the magnetic spider .
with said reel spool when the spool is in spaced

relation from the winder drum, and-a direct cur-
rent energization circuit for said magnetic spider
to electrically slip couple the spider and arma-
ture for relative slipping movement therebetween

25

whereby said reel spool, driven through said

armature and magnetic spider, will.maintain the -

same surface speed of .the roll being wound as
it increases in size for maintaining a constant
tension on the material being wound.

" 4, A reel device adapted for winding a rel-
atively wide web of paper into rolls as it issues
from a paper making machine which comprises
a reel spool, means for rotating the reel spool
to wind a wide web of paper around the spool
into a roll, an eddy current slip clutch including
driving and driven parts between the reel spool
and said means, said driving and driven parts
having spaced opposed parallel radia] teeth with
a continuous air gap therebetween, said teeth
of said parts being arranged so that the teeth
of one part are always progressively misaligned
with the teeth of the other part, a coil on one
of said parts for creating an electrical coupling
between the teeth of said parts, and means for
providing a fixed exciting current for said coil
whereby sald parts will be electrically slip cou-
pled together to drive the spool from said driv-
ing means with the driving part always rotating
faster than the driven part and slipping rela-
tive to the driven part in amounts which auto-
matically increase as the roll of relatively wide
paper being wound on the spool increases in
size and weight to drive the spool at lower angu-
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lar speed but with an increased driving twist.

5. A winder comprising a winder drum, arms
swingably mounted at the ends ofsaid drum, sald
arms adapied to removably receive a spool to
guide the spool over the periphery of said winder
drum, a motor for driving said winder drum, a
second set of swingably mounted arms adjacent
said winder drum adapted to receive a spool from
the first mentioned set of arms for carrying the
spool out of contact with the winder drum, &
clutch swingable with said second set of arms
adapted to drive a spool seated in said second
set of arms, and an eddy current coeupling hav-
ing & driving part driven by said motfor and a
driven part driving said cluteh, said coupling
having an excitation coil to slip couple the driv-
ing and driven parts thereof, and an energization
circuit for said coil for exciting the coil to cou-
ple the driving and driven parts as they slip rel-
ative to each other whereby the rate of slippage
will increase as the material being wound on
the spool increases in size and weight to drive
the spool at lower angular speeds but with in-
creased driving torgue.

6. A reel assembly for winding relatively wide
paper into rolls as the paper issues from a pa-
per making machine which comprises a pair of
superimposed rotatably mounted reel spools
adapted to successively receive the paper from g
paper making machine, a main drive shaft, an
auxiliary drive shaft for each of said reel spools,
means coupling said auxiliary drive shafts with
said main drive shaft, an eddy current clutch
interposed between each auxiliary drive shaft and
a reel spool for coupling the spool with its aux-
iliary drive shaft, said eddy current clutch in-
cluding driving and driven parts having spaced
opposed parallel radial teeth with a continuous
air gap therebetween, said teeth of said parts be-
ing arranged so that the teeth of one part are
always progressively misaligned with the teeth of
the other part, a coil on one of said parts for
creating an electrical coupling between the teeth
of said parts, and means for providing a fixed
exciting current for said coil whereby said parts
wil] be electrically slip-coupled together to drive
the spool from said driving means with the driv-
ing part always rotating faster than the driven
part and slipping relative to the driven part in
amounts which automatically increase as the roll
of relatively wide paper being wound on the spool
increases in size and weight to drive the spool at
lower angular speed but with an increased driv-
ing twist.
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