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PATENT OFFICE

PAPER WINDING APPARATUS

Application filed April 286,

This invention relates to paper winding
apparatus. '

In modern practice, with the tendency to-
ward wider paper machines, the problem of
handling ‘the wide rolls on the paper ma-
chine rewinder has become increasingly dif-
ficult. It is apparent that the strain on a
shaft 20 feet or more in length carrying one
of these wide rolls must be considerable when
the shaft is supported only from the ends,
as in lifting the roll. While the shafts now-
in use on [lgarge machines are made of the
strongest steel, yet it is impossible to make
them sufficiently strong, without increasing
their diameter, to support such heavy rolls
without sagging.

The sheer weight of the wound or par-
tially wound rolls of paper also makes it dif-
ficult to handle the rolls on the rewinder,
especially when breaks occur and it becomes
necessary to lift the partially wound roll to
thread a fresh end of the web through the
rewinder. Ordinarily such an operation in-
volves the use of an overhead crane and a dif-
ferential pulley and consumes a large amount
of time and labor.

It is therefore an object of this inven-
tion to provide a paper winding apparatus
wherein means are provided for automatical-
ly raising the winding shaft on which the
paper is reeled by pressure equally applied
throughout the entire length of the shaft
and not concentrated at its ends as hereto-
fore. ’ o

It is a further object of this invention to
provide a paper or web winding apparatus
having rotatable supports or drums for ro-
tatably supporting the shaft on which the

. material is wound and to provide means for
) effecting movement of one of the supports

ot

)

relative to the other and to the shaft, both
for the purpose of threading the material
onto the shaft and for the purpose of dis-
charging the reel of wound material.

Other and further important objects of
this invention will be apparent from the dis-
closures in the specification and the ac-
companying drawings.

This invention (in a preferred form) ki

1

-winder’

1926. Serial No. 104,546,

illustrated in the drawings and hereinafter
more fully described.

On the drawings:

Figure 1 is a side elevational view of a
paper winding machine embodying the prin-
ciples of my invention.

Figure 2-is a broken fragmentary view

55

_taken substantially on the line II—II of

Figure 1.

igure 3 is an enlarged fragmentary view
of a part of the machine, showgillxllg thg)pera—
tion 1 dotted lines.

Figure 4 is an enlarged fragmentary view
taken substantially on the line IV—IV of
Figure 1.

igure 5 is an enlarged detail view taken
substantially on the line V—V of Figure 1.

Figure 6 1s an enlarged fragmentary view
takeil substantially on line VI—VI of Fig-
ure 1.

Figure 7 is an enlarged fragmentary view
takeil substantially on line VII-VII of Fig-
ure 1.

As shown on the drawings:

The reference numeral 1 indicates a sup-
porting frame for carrying numerous guide
rolls 2. This part of the paper winding ap-
paratus; or as it is commonly known, “re-

, may be of any standard construc-
tion, as it forms no part of the present in-
vention. Rewinders may be used either di-
rectly in connection with a paper machine or
as a subsequent separate operation for re-
winding the parent or jumbo rolls into small-
er rolls or counter rolls. In the present in-
stance a web of paper 4 is indicated as com-
ing from such a parent roll to the rewinder
where it is threaded between and over the
rolls 2. The web of paper 4 then passes to
a winding mechanism 5, where it is wound
up into a roll again. My invention concerns
itself with the construction of the winding
mechanism 5.

As is usual in mechanisms of this type, the
winding mechanism 5 comprises a pair of ro-
tatable under drums 6 and 7, and a winding
shaft 8, rotatably supported by said drums 6
and 7, and adapted to wind up the paper into
a roll 60 by contact with said revolving under
drums 6 and 7. In the usual construction, 100
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the under surface winding drums are sta-
tionary, and the winding shaft is provided
at its ends with a vertical guide to accommo-
date the rise of the shaft as the reel of paper
grows in diameter. ,

When a break occurs on a machine of the
usual type it is necessary to raise the wind-
ing shaft in order to thread the web of paper
between the under drum 7 and the windin
shaft 8. The lifting of a partially woun
reel of paper is often very troublesome, espe-
cially in the wider machines where the width
of the reel may be as much as 20 feet or over,
and where a ton or more of paper is often
wound on ‘a single shaft. Not only is the
lifting of the winding shaft and reel of paper
arduous, but the strain on the shaft due to.

‘the weight of paper in the reel is very likely

to cause the shaft to sag and become perma-
nently bent. To obviate these difficulties, I
have provided a winding apparatus in which
one of the under drums, such as the drum 7,
is movable, and may be moved relative to the
other under drum and to the winding shaft
8, whereby it is no longer necesary to manu-

* ally lift the winding shaft 8 or to lift it by
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means of a crane. Furthermore the under
drum 7 in its movement exerts a force that is
equally distributed throughout the length of
the winding shaft 8 and thus eliminates the
gossibility of the winding shaft 8 becoming
istorted.

The under drum 6 is supported by a frame
9 on which bearings 10 for the journals 11
of said under drum 6 are adapted to be
mounted. The journals 12 of the movable
under drum 7 are mounted in bearing brack-
ets 13 which are secured to curved, Fivot arms
14. Said arms 14 are each pivotally mount-

ed at one end upon extensions 15 formed on

said bearings 10. Said arms 14 are further
provided with a flattened lower face 17,

- adapted to rest upon a flooring or foundation

45

50

55

80

G5

18 when the under drum 7 is in normal posi-
tion. Asis best shown in Figure 2, the jour-
nals 11 and 12 of said druros 6 and 7 are
extended at the rear side of the machine and
are provided with pinion gears and over
which passes a link chain belt. The under
drum 6 is driven from any suitable driving
mechanism and the drum 7 is driven from the
drum 6 through the gears and the chain by
throwing in a clutch.

The mechanism for effecting movement of
the under drum 7 includes bars 19, each piv-
otally mounted as at 20 to each of the pivot
arms 14, and extending through the flooring
18. The lower end of each of said bars 19
is provided with a bifurcated bearing bracket
21, adapted to receive for pivotal movement
the T shaped head 22 of a cylindrical bar 23.
Each of said bars 23 is adapted to be loosely
held for vertical movement in a guiding
bracket 24 bolted to a frame 25. Said frame
25 in turn rests upon a plurality of I beams
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26, supported directly on a foundation 27.
The guiding brackets 24 each comprise a boss

grough which the bar 28 is freely mov-
able and a square shaped yoke member 29.
Each of the bars 23 is provided with threads
30 extending substantially its entire length
and each bar 23 is adapted to be threaded
through an internally threaded hub 31 ro-
tatably confined between the spaced sides of
the yoke member 29. The lower threaded
end of each of the bars 23 is adapted to be
received in & stationary sleeve 98 having
closure 99 at its bottom end. Said hubs 31
each carry a worm gear 32 which is adapted
to be operated by means of a worm 33 on a
shaft 34. Said shaft 34 extends the full
width of the winding mechanism and is jour-
naled at its ends in the frame 25. A re-
versible motor 35 is connected to one end of
the shaft 34 to drive the same. '

The winding shaft 8 is adapted to be in-
serted at each end into a bearing collar 36
forming a part of a bearing clamp 37. Said
bearing clamp 37 comprises two pivotally
hinged members pivoted as at 38, the lower
of said members carrying a pivotally mounted
bolt 39 adapted to be received in the slotted
end of the upper clamping member and to be
held in place by a hand operated nut 40.
Each of said clamps 37 is secured to the end
of a bar 41 which extends down through the
flooring 18 and is slidably mounted in guid-
ing brackets 42. Said guiding brackets 42
in turn are pivotally mounted upon a shaft
43 which extends the full width of the wind-
ing mechanism, and is journaled in brackets
44 from the I beams 26. At each end of said
shaft 43 there is secured thereto a hub 45
carrying a pair of sprocket gears 46 and 47.
Said sprocket gears 46 are loosely mounted
on the hub 45 and sprocket gears 47 are
keyed thereto for a purpose later to be ex-
plained. Chains 48 and 49 pass over said
sprocket gears 46 and 47 respectively and are
secured at one end to a cross head 50, bolted
to the lower end of the bar 41. At the other
end of said sprocket chains 48 and 49 are
secured counterweights 51 and 52 respective-
ly, counterweight 52 being considerably
larger and heavier than the counterweight 51.
There is also securely mounted on the shaft
43 another sprocket gear 53 around which

- passes a chain belt 54. Said chain belt 54,

‘which passes up through the flooring 18, is
looped at its upper end around a sprocket
gear 55, said sprocket gear 55 being rigidly
secured to a stub shaft 56 mounted from the
frame 1. A cog wheel 58 is also keyed to the
shaft 56 and is adapted to be locked or con-
trolled by a weighted pawl 59 associated
therewith.

The operation of the winding machine is
substantially as follows: '

The web of paper 4 is first threaded
through the portion of the winding mecha-
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nism provided with the rolls 2 and then
underneath the under drum 7 and between
said drum 7 and the shaft 8 upon which the
paper is to be wound. Before starting up
the rewinder the web of paper 4 is wrapped
around cores on the shaft 8 in the direction
in which the shaft 8 revolves and the shaft
is then securely clamped by means of the
clamping mechanism 37 at its ends. At this
stage the pawl 59 will be in engagement with
the cog wheel 58 so that the shaft 43 will be
held against rotation in a direct.on such that
the bars 41 could be lowered. The counter-
weights 52 on the chains 49, however, will be
operative to exert an upward force upon the
bars 41, since the pawl 59 operates only to
prevent rotation of the shaft 43 in the one di-
rect on aforesaid. The small counter weights
51 on the chains 48 likewise exert an upward
force on the bars 41, and such upward force
is exerted at all times, whether the pawl 59
is in engagement with the cog wheel 58 or
not, since the sprocket gears 46 are loose upon
said shaft 43 and therefore free to turn. The
combined weight of the counter we:ghts 51
and 52 is such as to partially counterbalance
but not overbalance the weight of the bars 41
and the empty shaft 8. The counter weights
52 more particularly serve, however, to hold
the chains 49 trained over the sprockets 47 so
that in cooperation with the cog wheel 58 and
pawl 59 the bars 41 may be held aga.nst
dropping, as will be more fully explained
further on. -

The winding mechanism is now started up
and the web of paper 4 is wound upon the
shaft 8 to form a roll of paper 60. As the
roll 60 grows in size it gradually lifts the
bars 41 which are freely slidable in the guid-
ing brackets 42 and pivotal about the shaft 43.
1f during the winding of the web 4 a break
in the web occurs, or when the roll of paper
60 has reached the desired size, it becomes
necessary to remove the roll 60 and to replace
the shaft 8 to wind a new roll. '

In either of these cases, a fresh end of the
web 4 must be threaded under the under
drum 7 and between said drum 7 and the
shaft 8. If the break occurs when the roll 60
‘s partially wound it would be necessary in
the ordinary rewinder to unclamp the clamp-
ing members 37 and to lift the paper roll 60
in order to thread the new end of the web 4
between the under drum 7 and the shaft 8.
However, in the case of my present invention,
it is merely necessary to start the motor 35
and automatically raise the under drum 7.
Tt w1l be noted that with the pawl 59 in en-
gagement with said cog 58, the shaft 43 is
free to turn in the direction required to permit
the bars 41/to'be raised. Accordingly, the
counterweights 51 and 52 act as auxiliary
forces to the motor in raising the roll 60. As
the under drum 7 is raised it also, of course,
raises the shaft 8 and the roll of paper 60 on

3

said shaft, causing said roll 60 to be rolled
(Figure 8) over the surface of the other
under drum 6.

If the reel 60 is to be completely dis-
charged, the clamping members 37 are re-
leased (Figure 3), and the reel 60 raised by
the mechanism described until said reel rests
upon the crown of the drum 6, as shown in
dotted lines. The roll 60 is allowed to roll
off over an inclined platform 61 onto a stand
62.

In case the roll 60 is not to be discharged,
as where a break occurs before said roll is
of the desired diameter, the partially wound
roll is raised slightly by the mechanism de-
scribed and locked in the slightly raised po-
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sition against lowering while the drum 7 is-

lowered by reversing the motor 35. It will
be apparent that with the pawl 59 in en-
gagement with the cog wheel 58, the shaft
43 is prevented from turning and consequent-
ly the chains 49 which pass over the sprocket
gears 47 secured to said shaft 43 are also
prevented from moving in the direction nec-
essary for the bars 41 to drop down. The
partially wound reel of paper is thus held
against the surface of the under drum 6 while
the drum 7 is being lowered out of contact
with said reel. While the drum 7 is in low-
ered position, a new end of the paper web
may be threaded under said drum 7 and be-
tween said drum 7 and the raised, partially
wound roll of paper 60. After the end of
the web 4 has been pasted to the end of the
roll 60 the under drum 7 is again brought
up to support the roll 60 and the cog wheel
58 unlocked by raising the pawl 59. The
drum 7 is now lowered into its normal posi-
tion, the roll 60 and shaft 8 following by
virtue of their weight. The rewinder is again
started in motion and the winding of the
paper continued.

It will be apparent to those skilled in the.

art of paper making that my present inven-
tion constitutes a marked improvement over
the old type of rewinder. In the first place,
the shifting or discharging of a full roll of
paper is accomplished automatically and
quickly, thereby saving the labor and time
involved in removing said roll of paper as
formerly by means of an overhead crane. In
the second place. since the lifting force ap-
plied to the roll of paper and winding shaft
is distributed equally along.the length of
the shaft there is no tendency of the shaft
to bend when the roll is lifted. In the third
place when breaks occur in the rewinder it
is no longer necessary on rewinders of my
construction to lift the partially wound roll
either manually or by means of a crane in
order to thread a new end of the paper web
between the under drum and the winding
shaft. The only manual labor involved in

operating the mechanism for moving the par-
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tially wound roll of paper in my construction
is that required to operate the pawl 59.
While I have described my winding appa-

+ ratus in connection with winding paper it
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‘will be understood that the apparatus is also

adapted for use in winding any web ma-
terial. .

I am aware that many changes may be
made, and numerous details of construction
may be varied through a wide range without
departing from the principles of this inven-
tion, and I therefore do not purpose limit-
ing the patent granted hereon, otherwise than
necessitated by the prior art.

I claim as my invention:

1. In a paper winder machine, a pair of
under drums, one of said drums being piv-
otally mounted with respect to the axis of
the other of said drums for bodily move-
ment out of the horizontal plane of said axis,
and a paper receiving shaft cooperatively
associated with sdid under drums and adapt-
ed to be revolved thereby whereby the web
of paper is caused to be wound upon said
receiving shaft.

2. In a paper winder machine, a pair of
under ‘'drums, one of said drums being piv-
otally mounted with respect to the other
of said drums, and a paper receiving shaft
cooperatively associated with said under
drums and adapted to be revolved thereby
whereby the web of paper is caused to be
wound upon said receiving shaft, and means

for moving said pivotally mounted drum to.

move the reel of paper on the receiving shaft
up over the other drum. )
3. In a machine for winding web material,

a pair of driven drums, one of said drums

being pivotal about the horizontal axis of
said other drum. a web receiving shaft adapt-
ed 10 be revolved by coaction with said drums
to wind up a reel of said web material, and
means for moving said pivotally mounted
drum out of the horizontal plane of said
other drum to displace the reel from its nor-
mal position. '
4. In a machine for winding web material,

- a pair of driven drums mounted in spaced

50.

parallel relation, one of said drums being
pivotal about the axis of said other drum,
a web receiving shaft adapted to be revolved
by coaction with said drums to wind up a

- reel of said web material, and a power actu-

' 55

80

ated bar pivotally connected to said mov-
able drum for moving said pivotally mount-
ed drum to displace the reel from its normal
position. '

5. In a web winding machine, rotatable

driven drums, a web receiving shaft rotatably
supported on said drums to wind the web,:

and means for effecting movement of one of
said drums pivotally with respect to the axis
of said other drum to move said shaft over
the surface of the other of said drums.

6. In a web winding machine, rotatable

1,828,888

driven drums, a web receiving shaft rotat-
ably supported by said drums, supporting
means connected to said shaft and movable
therewith, means for locking said means and
shaft in any position against lowering, and
means for effecting movement of one of said
drums relative to said shaft when said shaft
is so locked in position.

7. In a web winding machine, rotatable
driven drums, a web receiving shaft rotat-
ably supported by said drums, supporting
means connected to said shaft and movable
therewith, means for locking said means and
shaft in any position against lowering, means
for effecting movement of one of said drums
relative to said shaft when said shaft is so
locked in position, and means for releasine
said first mentioned means from said shaft
to remove the shaft. ‘

8. In a web winding machine, rotatable
drums, a web receiving shaft rotatably sup-
ported thereby, and means for effecting move-
ment of one of said drums to roll said shaft
over the other drum and thereby to discharge
said shafs. .

9. In a web winding machine, rotatable
drums, a web receiving shaft rotatably sup-

ported thereby, and power operated means.

for effecting movement of one of said drums
to roll said shaft over the other drum and
thereby to discharge said shaft.

10. In a web winding machine, a station-
ary driven drum, a second drum pivotally
connected thereto and driven therefrom,
means on which the web may be wound ro-
tatably supported by said drums, and means
for eflecting movement of said pivotally con-
nected drum.

11. In a web winding machine, rotatable
supports, means on which material may be
wound rotatably supported thereby, means
for effecting movement of one of said sup-
ports toward and away from said means, and
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means for supporting said first mentioned -

means when said support is moved away.

12. In a web winding machine, rotatable
supports, means on which material may be
wound rotatably supported thereby, means
for effecting movement of one of said sup-
ports toward and away from said means, and
pivotally mounted extensible means for sup-
porting said first mentioned means when said
support is moved away.

13. In a web winding machine, rotatable
supports, means on which material may be
wound rotatably supported thereby, means
for effecting movement of one of said sup-
ports toward and away from said means, piv-
otally mounted extensible means for support-
ing said first mentioned means when said sup-
port is moved away, and locking means as-
sociated with said pivotally mounted means.

14. In a paper winder, a pair of rotatable
under drums, a paper winding shaft rotat-
ably supported by said drums, and means for
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effecting pivotal movement of one of said
drums about the other.

15. In a paper winder, a pair of rotatable
under drums, a paper winding shaft rotat-
ably supported by said drums, and means
for effecting pivotal movement of one of said
drums about the other and relative to said
winding shaft. '

16. In a web winding machine, rotatable
drums, a web winding shaft rotatably sup-
ported thereby, extensible means pivotally
mounted and releasably connected to said

" shaft, counterweighting means connected to
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said means, means for effecting movement of
one of said drums relative to said other drum
and to said shaft, and means for locking said
extensible means against lowering.

17. In a web winding machine, a pair of
rotatable supports, material receiving means
rotatably supported thereby, means includ-
ing one of said supports for applying an
equally distributed force against said receiv-
ing means to effect movement thereof, and
means for arresting reverse movement of said
receiving means when the direction of said
force is reversed. .

18. In a paper rewinder machine a pair of
rotatable under drums, a paper winding shaft
adapted to be rotatably supported on said
drums for winding a roll of paper by surface
contact therewith, means for driving one of
said drums, the second of said drums being

pivotally mounted with respect to the axis of
said first drum, and means for effecting piv- -
5 otal movement of said second drum to roll

said paper winding shaft or reel over the sur-
face of said first drum.

19. In a paper rewinder machine, a pair
of rotatable under drums, a paper winding
shaft adapted to be rotatably supported on
said drums for winding a reel of paper by
surface contact therewith, means for driving
one of said drums, the second of said drums
being pivotally mounted with respect to the
axis of said first drum, means for effecting
pivotal movement of said second drum to roll
said paper winding shaft or reel over the sur-
face of said first drum, a pivotally mounted
extensible member releasa%ly engaged with
said winding shaft and means for locking
said member in position to support said wind-
ing shaft in removed position. ’

90. In a paper rewinder machine, a pair
of rotatable under drums, a paper winding
shaft adapted to be rotatably supported on
said drums for winding a reel of paper by
surface contact therewith, means for driving
one of said drums, the second of said drums
being pivotally mounted with respect to the

axis of said first drum, means for effecting:

pivotal movement of said second drum to roll
said paper winding shaft or reel over the sur-
face of said first drum, a pivotally mounted
extensible member releasably engaged with
said winding shaft, means for locking said

5

member in position to support said winding
shaft in removed position, and a counter-
weight secured to said member and operative
to partially support said member and wind-
ing shaft:

21. In a web winding apparatus, spaced
surface winding drums normally positioned
with their axes lying in a substantially hori-

zontal plane, a winding shaft on which the -

web is wound by coaction with said drums,
one of said drums being pivotally mounted
with respect to the axis of the other drum
and means for moving said pivotally mount-
ed drum to effect the discharge of said wind-
ing shaft from operative position.

99. In a web winding apparatus, rotatable
surface winding under drums, a winding
shaft on which the web is adapted to be

‘wound rotatably supported by said drums

and means for effecting movement of one of

‘said drums to a position of different eleva-

tion from said other drum to thereby cause
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said winding shaft to be discharged from .

said drums.

93. In a web winding machine, surface
winding under drums, a web winding shaft
rotatably supported by said under drums,
means for effecting a change in the relative
elevation of said drums and means for main-
taining said winding shaft in changed posi-
tion against one of said drums when the other
of said under drums is again brought into
normal position. -

94. In a web winding apparatus, driven
surface winding under drums, a web winding
shaft normally jointly supported by said

‘drums, means for bodily moving one of said

drums to effect movement of said shaft over
the face of said other drum, and means for
holding said winding shaft in removed posi-
tion while said movable under drum is re-
turned to normal position. ,

95. In a web winding machine, surface
winding drums, 2 web winding shaft rotata-
bly supported by said drums, supporting
means releasably connected to said shaft and
movable therewith, means for locking said
means and shaft against lowering, and means
for effecting bodily movement of one of said
drums about the axis of said other drum to
change the position of said shaft. :

96. In a web winding machine in combina-
tion, means for receiving the web, means act-
ing to support and also to rotate said web
receiving means and means for so varying the
position of said supporting and rotating
means as to move the web receiving means..
from its operative position in the machine.

97. In a web winding machine, a fixed
driven drum, a second drum pivoted thereto,
a web receiving shaft supported between and
rotated by said drums, a vertically movable
arm secured beneath said pivoted drum and
means for raising said arm to cause said piv-
oted drum to swing about its pivot on the
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fixed drum and move said web receiving shaft
onto said fixed drum.

28. In a web winding machine, a fixed
driven drum, a second drum pivoted to said
first drum, a web receiving sﬁaft supported
and rotated by said drums, vertically adjust-
able pivoted supports connected to said shaft
and movable therewith, arms pivoted beneath
said second drum, means for raising said
arms to swing said second drum about said
first drum and move the web receiving means
onto said first drum, means for locking the
shaft supports against lowering movement,

.and means for moving the pivoted drum back

to starting position.
29. In a web winding machine, a fixed
driven drum, a second drum, sugports for
rst drum,
a web receiving shaft mounted upon and ro-
tated by said drums, a pair of supports se-
cured to said shaft and movable therewith,
arms pivoted to said drum supports and
adapted to be raised to swing said pivoted
supports about the fixed drum to cause the -
web receiving shaft to move onto the fixed
drum, means for fastening the shaft sup- -
ports to maintain the shaft on said fixed
drum, and means for moving the pivoted
drum back to its starting position,
In testimony whereof I have hereunto sub-

seribed my name.
EARL E. BERRY.
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