Oct. 25, 1949.  E.W.CLEM 2,486,006
" APPARATUS FOR UNWINDING AND WINDING WEB MATERIAL |
Filed May 31, 1945 = ' 3 Sheets-Sheet 1

f‘—'-%

' Inventor

4 Everett W. Clem

- Co e

| ttorney




2,486,006

E. W. CLEM

APPARATUS FOR UNWINDING AND WINDING WEB MATERIAL

Oct. 25, 1949.

3 Sheets—Sheef 2

2 7 -
e e ol ey £
_ e R M I Tm-2F 2
g2 ___&2 | 78 A 2
_ I — i ()
22 a _ [ N o 1 S
6% oL FO7 g6 L * ..____________ re .
= || €6 — 46 w
46 4 it _ i
m.h. [ ¢ _ 1l ‘ﬂ‘“m-i - e
1\1
| M Q
| 3
I cw
I
| AR )
| ] re g m—
i )
-~ S |
_ _ _ al w_s 9g
— = == —— T+ T
T Yl 1 ThH% 09U Ll
1 F9 1l = || 16 mm 46 __ m,m, .m.im,m
<}t 20F B T 10 .
o 9% 20F g6 __I_ﬂ_ﬂ,ll_::___# oF L.
- 86 0L
— iyt b ——
0 i __=_____.
> S e (] .__
ke -} (. L8
T
5 ez %°
ord
=,

C Lo

dttorney

Herberl €. Coye{g

Witness



Oct. 25, 1949. . E. W. CLEM 2,486,006

APPARATUS FOR UNWINDING AND WINDING WEB MATERIAL

Filed May 31, 1945 - 3 Sheets-Sheet 3

JInpentor

Clem

Witness G{W ow |

Herbert E. CDVBH Qttorney |




Patented Oct. 25, 1949

UNITED STATES

2,486,006

PATENT OFFICE

| 2,486 006

APPARATUS FOR UNWINDING AND WINDING
WEB MATERIAL

Everett W. Clem, Shrewsbury, Mass., assignor to
Rice Barton Corporation, Worcester, Mass. a
corporation of Massachusetts

Application May 31, 1945, Serial No. 596,854

8 Claims. (ClL 242—65)

1

This invention relates to paper winding ap-
paratus and more particularly to apparatus ar-

ranged for unwinding thin or fragile paper from

a roll and rewinding it on a cylinder roll.

In the production of paper, a suspension of
wood pulp is flowed onto an endless wire in a
Fourdrinier machine, or the screen surface of
a cylinder mold, and the formed web is then
- passed continuously through a series of driers
and calendering rolls, after which it is wound
onto a spool by means of a reel, such as a Pope
reel of the type shown in the patent to Pope
#1,248,042 of September 4, 1917. In thalt sys-
tem, the paper must be wound without stopping
as fast as it is produced by the paper making
machine, and the resultant roll msy have many
imperfections and breaks in the paper. Hence,
it is customary to mount the spool of paper on a
freely rotatable support and to rewind the paper
as a full width roll, or to pass the strip over slit-
ters and form separate narrow rolls. The paper
making machine requires an initial winding oi
the paper as it comes from the calenders at a
high rate of perhaps 1500 feet per minute. But,
in the rewinding of this paper, it is necessary to
run ~the rewinder at perhaps twice that speed
in order to give the operator ample time within
which he may stop the machine and make suit-
able splices where the paper has been broken.

The standard rewinding operation serves for
mahny types of paper, particularly those which
are strong and capable of withstanding the com-
paratively high tensions involved in unwinding
the first roll by drawing the paper therefrom by
sufficient tension to rotate the spool, but it is
found that this standard procedure is not suit-
able for crepe and tissue or other light weight
and fragile papers. The supply spool of paper
that is to be rewound may weight several thou-
sand pounds; hence there is a high tensional pull
involved In drawing the paper from this roll, and
that tension will change as the roil decreases in
size. Also, if it becomes necessary to stop the
rewinding mechanism in order to make an in-
visible slice in the paper where there has been
a break, then the momentum of the rapidly mov-
ing supply spool will unroll a long strip of the
paper onto the floor. It has been customary fto
provide a brake for the unwinding supply roll
which gives a required tension on the roll at all
“times and stops it when the winding roll is
stopped. But the changing size and mass of the
unwinding roll creates problems in acceleration
and deceleration and the standard brake mecha-
nisms will not provide a uniform tension and a

constant speed of unwinding. The mechanical

10

15

20

29

30

39

40

45

59

| 2 | - -

brake as commonly used comprises a brake band
on a small drum connected with the shaft of the
unwinding spool, and its frictional grip is pro-
vided by a manually adjusted screw applying
force through a fixed leverage. However, as the

‘unwinding roll becomes smaller in size, the fric-

tional force automatically increases because of
‘the decreasing leverage of the pull of the paper
which serves to rotate the unwinding roll. An
electrical brake mechanism may comprise an
electric generator adapted to be driven by the
unwinding roll which sends power back into the
line. The 'amount of braking effort required
may vary from a positive to negative value and
pass through the zero point; hence electrical reg-
ulation has been found to be inadequate. Also,
the windage of the armature and other forces
cause a variation in the braking effect. For such
reasons, the standard methods will not serve for
unwinding and rewinding a crepe or thin tissue
paper.

It is the primary object of this invention to
overcome these various problems and to provide
an unwinding-winding apparatus in which a roll
of paper may be unwound at a given rate and
rewound on another roll at a desired peripheral
rate and wherein the paper is held under a con-
trolled positive or negative tension between the
unwinding and winding zones.

A further object of the invention is to provide
an apparatus of this type wherein a massive roli
of paper to be unwound is initially brought up
to a correct speed of rotation and the paper is
thereafter led forward to the winding part of
the apparatus and rewound at that required
speed, so that no undesirable tension is imposed
on the paper when a new supply roil is mounted
for rotation.

A further object of the invention is to provide
a construction whereby spools of paper may be
unwound and rewound continuously without
stopping the apparatus, and the leading edge of
a new strip of paper from another supply roll may
be carried through from the unwinding half to
the winding portion of the machine while the
end of the paper of the first supply roll is pass-
ing through the machine, so that the apparatus
need not be stopped for changing supply rolls or
for removing a finished rewound roll. |

Another object of the invention is to provide a
mechanism of this general type wherein an empty
spool which is to receive the paper is brought
up to full speed before it is permitted to contact
the paper that is being wound on a nearly com-
pleted roll, and which thereby permits the strip
of paper to be cut and automatically brought into
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winding engagement with the second empty spool

and to start on its path of winding without in-

terrupting the operation of the machine or en-
dangering the paper because of the accelerating
load. Various other objects will be pointed out_

or made apparent in the following disclosure.

In accordance with this invention, I propose_ |
to use.two machines of the general type shown

" in said Pope patent, or equivalent constructions,

wherein one is used for unwinding and supplying
paper to a second machine which receives and

'sﬁort shaft 18 suita.blsr -supportedn in its hearings

 and this shaft 19 is in turn driven by means of

|

expansion sheaves 20 driven by V belts 21 (Fig.

- 2) from a further sheave 22 carried on the axle
-23 mounted in suitable bearings on the framework

~ of the winding machine at the right hand side of

10

winds the same in a finish roll. - These machines

are arranged back to back, as it were, and are so

inter-connected so that the paper rolls are driven

" at the same or a desired peripheral rate. Mech-
anism is provided for starting a supply spool into
full speed rotation before it engages the driving

drum of the unwinding machine, and the wind-

15

ing machine comprises mechanism ior rotating

an empty spool at full peripheral speed rotation

~ prior to its receiving the paper to be wound

thereon. The parts are so constructed and ar-
ranged that the unwinding-winding operation
' may be carried on continuously and without in-
terruption. - - | | _—
Referring to the drawings illustrating a pre-
ferred embodiment of this invention:
 Pig. 1 is a side elevation of the complete wind-
ing and unwinding apparatus in which the un-

winder has & new supply roll being initially

brought up to speed while the old supply roll is

nearing the end of its run, and in which the

winder has the paper starting on an empty spool

while g full size roll is positioned for removal;
Fig. 2 is a top plan view of the machine;

Fig. 3 is a fragmentary detail. showing the.

mechanism for starting the empty spool in rota-
tion; |

20

the assembly. The shaft 23 is driven by a pulley

24 and driving belt 25, which receives its power
from @ suitable electric or other type of motor.
The shaft 23 carries a further drum 28 which is

the drivinz power for winding the paper on the

spool 29 of the winding machine. If desired, one
or more suitably shaped cutters 38 (Fig. 1) may
be arranged to slit the paper 31 as it travels from

the unwinding to the winding side of the ma-
chine, and in that case the paper may be wound
on several cores suitably assembled on the same

spool. The slitters 30 may be & set of cutting

dises or knives of circular form suitably driven

by a power drive so as to rotate at high speed and

- slit the paper 31 held thereagainst by a guide 84.

'y

30

Fig. 4 is a diagrammatic view showing the

operation of the machine and the positions of the
parts of the two machines, in which a new supply
roll of the unwinding machine has heen started
in rotation and swung into contact with the main
driving drum just before the paper has run off
o, previous supply roll, and in which an empty

spool is positioned on the winding machine ior -

starting rotation while an almost completed spool
continues to wind the paper; and
Fig 5 is a2 similar diagrammadtic

moved from the unwinding machine, and the
new  unwinding spool is about to be swung to

a, second unwinding position; while the winding

machine has the roll transfer arms arranged to
transfer a partly filled spool to a secondary final
~ position so that & new spool may he put into place.

In Fig. 1 I have shown an unwinding machine
at the left and & winding machine at the right
which may be constructed as shown in'said pat-
ent, or as desired, except as herein described.
Referring first to the unwinding machine, a roll

_ view in Which-
the now empty first supply spool has been re-

40

45

In order that the unwinding operation may be

continuous, I first mount the shaft 38 of the

supply spool 34 on a pair of side arms 3% of the
unwinding machine and then transier the same
to a pair of running arms 36 which hold the sup-
ply roll against the drum 2. The side arms 25
are fixed on a suitable pivot shaft 37 carried in
bearings on the framework. The arms 3% are so
arranged that a new supply roll 34 in its full
size may be held initially out of contact with the
driving drum {2 but can be moved downward

into peripheral engagement therewith. Similar-

ly, the other arms 36 are pivoted on short shafts
29 on the side frames arranged gbove the aXis
of the shaft 14. Each of these arms &5 and $6
is provided with a slotted or yoke portion so con-
structed and located that the yokes may be moved
to positions, as indicated at the left hand of
Fig. 5, where the spool axle 33 carrying the paper
roll 34 may be transferred from arms 385 to arms
26. To effect this transfer of the paper roll, each
end of the shaft 33 of each spool is mounted in
suitable bearings carried by & slide block &3.

These slide blocks 48 are so constructed that

cach will fit between the two parallel spaced ends

-84 of the yoke arm 35 and slide freely therein.

- The yokes 41 are flanged and the slide blocks are

a0

suitably shaped to slide between the flanges with-
out permitting endwise movement of the spool

' shaft and the paper roll carried thereby. The
~.supporting shaft 37 passes through the machine,
and each of the arms 35 is keyed to the shait so

of paper 10 may be unwound and fed forward to

the winding zone by means of a power rotated

drum {2 having a cylindrical surface arranged to

engage the periphery of the paper roll and un-
wind the same by frictional contact therewith.
This drum [2 has its axle {4 suitably mounted in
bearings 15 carried by side standards of the ma-
chine. Although the drum may be driven by
electrical drive mechanism, such as & constant
speed direct current motor provided with a suit-
able variable speed and other desired controls,
I have shown it, for the sake of simplicity of
illustration, as driven by means of a gear {1
(Fig. 2) at the end of shaft 1§ which in turn
meshes with a further gear {8 mounted on &

65

70

" that the shaft will rock the arm 35 as required.
55

The shaft 37 is rocked by suitable mechanism,
such as the hand wheel 44 having a small gear
45 fixed to its shaft and in turn meshing with
another gear 46 on a small shaft which carries

- g further gear 47 meshing with a large gear 48
60

fixed to the shaft 31, so that turning the hand
wheel will swing the arms simultaneously as

required.

The quadrant shaped yoke arms 36 are likewise
swung about their supporting shafts 39 by means
of the hand wheel 50 whose shaft has a gear 51
keved thereon and which meshes with a further

gear 54 on a cross shaft 56 carrying gears 90 at
its opposite ends which mesh with the teeth of

an arcuate shaped rack bar 52 carried on the
edge of each arm 36. The arms 36 are bifurcated
by slots 53 forming the yoke, and the arms are so
spaced as to engage the outer projecting ends
of the shaft 33 and to slide against the outer

sides of the slide blocks 48 and thus guide and

% position the same,



2,486,006

5

When each swinging arm 35 is vertical,_as
shown in Fig. 1, the flanges of the yoke arms
41 hold the bhearing blocks 40 in position, and
this support operates for all positions of the arms
39 as shown in Pigs. 4 and 5. When, however,
the guadrant arms 36 are swung to the position
of Fig. 5, the yoke slot 53 cf each of these arms
is located substantially beneath the projecting
end of the spool shaft 33, and the arms 3% may
then be swung down further so as to deposib
the spool ends in the quadrant arms 36. While
the arms 39 are in their lowermost position, the
gquadrant arms 36 may be swung upwardly and
toward the right and thus remove the bearing
blocks 48 from the first pair of arms 33. This
frees the latter so that they may return toward

the leit for receiving a new supply spool.

The construction of the winding up machine

at the right hand side of Pig. 1 is substantially
the same as that of the unwinding machine
above described. This winder likewise comprises
8 palr of swinging arms 68 having yoked ends
6! adapted to carry the slide block 48 at each
end of the spool shaft. These arms 6§ are made
and mounted the same as arms 35. That is, they
are Keyed to the cross shaft 62 suitably mounted
in bearings on the framework of the machine.
That shaft 62 is likewise rotated by a train of
gearing operated by the hand wheel 635, which
transmits power through the small gear 66 fixed
- on its shaft. The gear 66 meshes with a gear
67 on a short shaft carrying the small gear 68
which in turn meshes with the gear 69 keyed
to the shaft 62. 'The arms 60 support the paper
roll in its final winding position.

The roll is initially supported by a pair of
quadrant arms 10 pivotally mounted on pivots
Il suitably carried by the framework of the
machine. The quadrant arms are provided with
yoke slots 12 adapted to receive the outer ends
of the spool shaft 33 on which the paper is to

be wound. These arms 10 are moved by rack

bar quadrants each of which has the gear teeth
T4 meshing with the teeth of a small gear 17
keyed on each end of the through shaft 19 which
has a gear 18 kKeyed to it and meshing with the
small gear 19 on the shaft of the hand wheel 76.
The two pairs of yoke arms operate the same as
those of the unwinding machine to transfer the
paper spool from one position to another.

Referring to Fig. 1, a paper roll {8 is being
unwound by peripheral contact with the driv-
ing drum 12. 'The paper strip passes from the
roll §0 towards the left and arocund and down
under the driving drum 12 and thence up over
an adjustably mounted roll 80 having ifs shaft
carried by bearings which are suitably carried
by a slide block 82 movable up and down by an
adjusting screw 83, as will be understood. From
" this roll the paper 31 passes over the top of
the winding drum 28 and then to the spool 2%
arranged to receive the same,

Since the iragile paper passes downwardly
around the left hand side of the first drum i2,
it is imperative that the massive roll 34 of the
new supply be brought up to speed before that
roll 34 is allowed to contact with the driving
drum if the paper web is still coming off the
initial supply roll 10, and that condition is re-
quired for continuous operation of the machine.
To this end, I bring the roll 34 up to full speed
while it is out of contact with the driving drum
2. The driving mechanism preferably comprises
a set of endless bands 85 of canvas or other suit-
able material arranged to engage the periphery

10

16

20

29

6

of the new supply roll and bring it up to speed
while it may be freely rotated on its bearing
plocks 48. 'These bands 85 are mounted on two
driving rolls 86 and 87 suitably carried by brackets
mounted on the framework of the machine. The
bands 8% preferably ride in shallow grooves in
the driving rolls 86 and 87 so that they will be
properly guided and lie in alignmen! with the
roll surface. The lower driving roll 87 is driven
by a belt connection with a sheave 88 on a shaft
89 which is further connecited by a pulley 20
with a pulley 8§ keyed on the shaft {4 of the
driven drum. These various pulleys are of such
size and arrangement that the endless bands 23
will be driven at the same peripheral speed as
that at which the driving drum (2 is rotated.
If a new paper roll 34 is put into position’
on the yoke arms 38 and then moved towards
the left infto contact with the driving bands 85,
as shown in Fig, 1, the massive roll will be brought
up to full speed by frictional engagement with
the bands, and this speed will persist because
of inertia when the arms 235 are swung over tc
engage the roll with the periphery of the drum
i2. Then the paper from the new roll 34 is caught
by the paper on the drum {2 which is coming

"off the roll i0 and the two strips pass together

- 1n contact around the driving drum i2 and to
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operation continuous.

the winding drum 28 for reception by the old or
a new spool on the winding machine. It will
be understood that various procedures well known
in the art may be employed for causing the paper
strips to adhere and thus make the unwinding
Standard practice in the
paper Industry involves applying adhesive man-

‘ually to the top of the leading end of the strip

on the new roll, so that when the roll is moved
forward to contact with the drum the adhesive
will stick to the paper of the expiring roll and
be drawn forward thereby to the winding ma-
chine. Thus, the roll 34 is brought up to full
speed and when it contacts with the paper from
the old roll 10 the tissue paper passing from the
old supply will not be broken or injured, since
the two strips are travelling at the same speed.
By the timea the old supply is exhausted, the new
supply is winding properly on the winding spool
and there is no interruption or slowing down in
the unwinding operation. | |

A further problem is presented at the wind up
end of the machine when a new and empty spool
29 is to be brought into place for receiving the
paper after the old roll has been wound teo full
size. The spool has considerable weight and if
1t were dropped into contact with the fragile
paper 31 passing over the top face of the drum on
its way to the right hand roll 92 (Fig. 4) that is
still receiving the paper, it would tend to break
or injure the fragile paper. It is therefore de-
sirable that this new and empty spool 29 be ro-
tating at full speed before it is allowed to drop
down into engagement with the driving drum
28. Then the paper that is still going to the
old spool $2 may be suitably cut in accordance
withh well known methods in the paper industry
and be thrown into contact with and forced to
be rolled on the new supply spool. One stan-
dard procedure involves applying an air blast
momentarily beneath the paper which breaks the
paper and causes the free end that is being fed
forward by the drum and empty spool rolling
thereon to fly upwardly over and around the
spool and to get caught in the nip and so be

forced to wind on the spool, as is explained in

75 said patent to Pope No. 1,248,542,
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The preferred mechanism for stariing the
empty spool 28 into rotation comprises, &s shown
in Figs. 2 and 3, two rings $4 mounted on the

opposite ends of the main driving drum a8

which are so resiliently supported that they may
be moved upwardly to positions where they may
engage the central shaft of the driving spool and
hold it just out of contact with the driving drum
while at the same time starting that spool shaft
into rotation. Each ring 84 is a steel band hav-
ing a cylindrical oufer periphery. It is mounted
on & supporting flange 95 carried on the end of
the driving drum 28. The ring 94 is secured vo
that supporting flange by means of s ring 88 of
compressible rubber. This may be done by vul-

canizing a- suitable resilient compound of rub-

ber and sulfur to the inner side of the steel ring
24 and to the outer side of the supporting flange
85. The ring 98 resis cn a pair of rollers 91
which are pivotally mounted on suitable bearings
carried by the ends of the first class rock levers
98, The lower end of the right hand iever $8
(Fig. 1) is pivotally connected through a pin
101 with the rod {02 that carries the piston {08
located within a pressure cylinder {84. The left
hand lever 98 is pivotally connected at its bot-
tom to the casing 64 of the fluid pressure mech-
snism. A pipe {85 and a suitable valve (06
serve to introduce fluid under pressure, such as

air or oil, to the piston chamber formed at the

left hand side of the piston 103 and thus force
the lower lever arms outwardly and the rollers
97 inwardly. The parts are so constructed and
arranged that these rollers 37 may be brought
into engagement with the outer periphery of the
steel ring 98 and thus lift it enough to prevent
the spool 29 from touching the paper traveling
over the periphery of the drum 28. The thick-
ness and the resiliency of the rubber ring 96 is
such as to permit this slight lifting motion of
o fraction of an inch. If desired, various other
constructions, such as springs, may be substi-
tuted for the rubber ring. |

By means of this mechanism, the ring 24 may
be moved upwardly to a position where it ro-
tates about an axis that is slightly above that
of the driving drum 28. Then a new supply
spool 29 is dropped into place in the slotted yoke
arms of the quadrants 10. The spool 22 is made
longer than the driving drum 28 so that the
cylindrical periphery of its central portion will
engage the ring 94, while the bearing block 4@
is located outside of that ring driving portion.
When fhe spool 29 has been brought up to full
speed rotation, then by suitable manipulation
of the valve {1088 the rollers 97 are dropped back
and the ring 84 then becomes concentric with
the driving drum 28 and the spool 28 is lowered
into contact with the periphery of the drum
and is thereafter rotated directly by the drum
- with the rings 84 still in engagement therewith.

The operation of the above described apparatus
will be readily apparent. During the normal
running of the machine while paper is unwinding
from the roil {0 in peripheral confact with the
drum {2, a new supply spool 34 has its bearings
40 inserted in the yoke 4{ of the vertically posi-
tioned pair of arms 35, and then it is moved
toward the left into engagement with the driv-
ing bands 85 which frictionally engage the pe-
riphery of the paper roll and bring it up to full
unwinding speed.
10 is nearing the end of its supply, but before

In the meantime, the roll

2,486,008
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of Fig. 1 to that of Fig. 4 while it is rotating

at substantially its full speed. The paper of the
new roll is caused to cling to the paper passing

from roll {0 around the drum {2 and the two

strips pass together to the winding drum. There-
after, when the roll {0 has become completely
exhausted the empty spool is removed from its

yoke arms 388, and these arms are then moved

over to the position of Fig. 5 where the open

18 slots thereof are located below the ends of the

supply spgol shaft 33 and as that paper supply
grows smaller in diameter, the spool shaft will

- ultimately engage the sides of the slot in the
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the paper strip has become exhausted the new

supply roll 34 is moved down from the position g other mechanical devices such as an electric

arms 36, and the arms may then be swung to-
wards the right and so lift the spool bearings
48 from the yokes of the arms 36. Thus the arms
&8 are returned to the position of Fig. 1 and the
yoke arms 3% may be moved upwardly, as shown
in the same figure, for reception of a new sup-
ply roll. | - |

At the winding end of the machine, the paper
roll 82 may be held by the yoke arms 86 in the
position of Fig: 4 in driving contact with the
drum. At the same time, the yoke arms 7§
are held at their left hand end position for re-
ceiving an empty spocol. Prior to the emply
spool being put into place, the hydraulic mech-
anism is operated to thrust the driving ring 84

upwardly to the positions of Figs. 3 and 4 so that

the periphery of the spool 29 cannot engage the
drum 28. The ring 94, however, is ftravelling
at the peripheral speed of the drum 28 and by

frictional contact with fthe spool starts it into

full speed rotation. Then the spool may bhe
dropped down onto the drum by suitable manipu-
lation of the valve 106. By methods well known
to paper makers the paper sheet that has been
winding on the spool 392 is severed and the agd-
vancing free end is caused to wrap around the
empty spool and thus be wound thereon. Then
the fully wound spool 92 is swung fo the right
away from the driving drum 28 and the paper
roll may be removed by means of the eyelets 108
secured to the bearing blocks which may be en-
gaged by the hooks of a chain hoist.

When the new winding roll has attained a
sufficient size so that preparation must be made
for putting an empty spool into place, then the

two pairs of supporting arms §8 and 70 are moved

into the positions of Fig. 5 and the paper spool
is transferred to the arms 60 where its bearings
40 are held in position by the yokes. Then as
the spool 92 grows in size the ends of the spool

shaft 33 are gradually withdrawn from the yoke

slots of the arms 10 and uitimately the arms
78 may be swung back to the receiving position

of Figs. 1 and 4 where a new supply spool may -

now be put into position. When the spools are
held in the arms 36 and 70, the eyelets 188 tend
to swing to a lowermost position and by their
weight hold the bearing blocks 40 from revolving.
The eyelets are shown upright in the yoke arms
86 and 70 for the sake of clarily of illustration.
Thus the operation of unwinding and rewinding
web material is carried cn continuously and at
a uniform speed for both the unwinding and
winding spools.

It will now be appreciated that various modi-
fications may be made in both the unwinding

and winding halves of the machine, and that the
apparatus is adapted for winding various other

tvpes of fragile webs such as delicate fabrics.
At the unwinding end of the apparatus the new
supply roll may be brought up to full speed by
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motor connected temporarily to the roll that iIs
driven at the required rate to obtain peripheral
synchronism of the supply spool with the drum.
Also, the reeling device illustrated particularly
in Fig. 3, which includes the resiliently positioned
ring 94 for starting an empty spool into rota-
tion on the winding apparatus may be employed
in assoclation with a paper making machine so
that the dried web of paper may be fed directly
from the machine to that winder and it will
not be injured by contact of the stationary empty
spool with the rapidly moving paper. This sup-
plemental spool rotating mechanism may there-
fore be employed in association with a winding
reel of the type shown in said Pope patent or
other suitable winding apparatus where it is
required to wind web material continuously and
to bring an empty spool up to full speed before
it is permitted to contact with the winding drum.
Also, other types of drum ree] may be used in
place of the Pope reel above described. For ex-
ample, the swinging arms which support the
paper spools may be replaced by inclined planes,
either fixed or movable, along which the spools
may roll or their bearings slide as the paper
roll increases or decreases in size. In such a
construction, a new roll may be put info con-
tact with the top of the drum and then later,
a8 it changes in size, slid down to a lower contact-
ing position so that a new roll may be placed in
the top location. Hence, such an inclined plane
is to be considered as the full equivalent of the
swinging arms and the slideways thereon which
hold the paper spool in position against the

‘driven drum. Also, it will be understood that the .
winding drum and associated spool may be driven -

at a different peripheral rate from that of the
unwinding drum and spool, such as where a
creped paper is stretched out to a desired extent
during winding. That is, I drive the two drums
at a related or regulated peripheral rate so that
the process of winding is continuous. This is
accomplished by using s Reeves variable speed
drive or by means of interrelated electrical regu-
lating mechanism or by manual control, as is
wel]l understood.

It is therefore to be understood that the above
disclosure is to be Interpreted as describing the
principles of my invention and a preferred em-
bodiment and not as imposing limitations on the
claims appended hereto.

I claim:

1, Apparatus for unwinding and winding web
material comprising rovatable cylindrical unwind-
- Ing and winding drums, a set of rock arms asso-
ciated with each drum and arranged to remov-
ably hold two spools of web material in two pe-
ripheral rolling contacting positions on the as-
socliated drum, means whereby a spool may be
transferred from one position to the other during
operation of the machine and means for rotat-
ing the two drums at the same peripheral rates
and causing the web to be unwound by one drum
as it is wound up by the other and to maintain
a substantially uniform tension thereon.

2. Winding apparatus comprising a power driv-
en rotatable cylindrical drum, a support for hold-
ing an empty supply spool in or out of peripheral
contact with the drum, a rotatable ring engage-
able with the periphery of the supply spool and
means for moving the ring into engagement with
said spool and rotatably holding it out of con-
tact with the drum and initially starting the
spool into rotation before it engages the drum.

3. Winding apparatus comprising a rotatable
cylindrical drum, mechanism for rotating the
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same at a fixed rate, s spool for winding web
material having a peripheral surface portion ex-
tending beyond the drum, a support arranged
to hold the winding spool in peripheral engage-
ment with the drum, a driven ring engageable
‘with said periphersal surface portion of the spool
for rotating the same, and means for moving the
driven ring into and out of peripheral engage-
ment with the spool so that it may cause rotation
of the spool prior to its contacting with the drum.

4. A web winding apparatus comprising a
power driven rotatable cylindrical drum, means
for holding a spool in peripheral driving engage-
ment with the drum but with a peripheral sur-
face portion extending beyond the drum, g driy-
ing ring of substantially the same diameter as
the drum which is releasably engageable with
said peripheral portion of the spool, means for
resiliently securing the ring to the drum and
causing rotation thereof at the peripheral rate
of the drum, and controllable means for releas-
ably moving the ring directly into peripheral en-
gagement with the spool in opposition to its re-
silient support and which starts rotation of the
spool prior fo ils contacting the drum, said ring
moving automatically out of contact with the
spool when released.

0. Apparatus for unwinding and winding web

- material comprising unwinding and winding ma-

chines having each a power driven cylindrical
30 drum arranged for peripherally engaging and
moving a web from a supply roll to a rewinding
roll, means for rotating the drums at substan-
tially the same peripheral rate and moving the
web under a controlled equalized tension, sup-
ports for holding two web rolls simultaneously
in peripheral rotating contact with each drum
which provide for a radially free movement of
the axis of each roll, said supports being arranged
for transferring a roll from one to another of
two positions of rolling contact with each drum,
means for moving the roll supports of the un-
winding drum so that as one supply roll expires
another may be brought into operative rotative
relationship with the drum, and means for mov-
ing the roll supports of the winding drum so that
an empty spool may be brought into rotative
contact with the drum prior to removal there-
from of a full roll, so that web from a succes-
sion of supply rolls may be rewound successively
on spools while a controlled web tension is main-
tained.

6. Apparatus for unmndmg and winding web
material comprising unwinding and winding ma-
chines having each a power driven drum, means
for rotating the drums at the same peripheral
rate and controlling the tension on a web moved
therebetween, supports for holding two web rolls
simultaneously in & radially free peripheral ro-
tating contact with the drum of each machine
and which are arranged for transferring a roll
from one to another of two circumfierential posi-
tions in relation to each drum while it is main-
ftained in a freely rotating peripheral contact with
the associated rotating drum, and means for ro-
fating a2 new supply roll of the unwinding ma-
chine at substantially full speed prior to its con-
tact with the old web on its associated drum, So
that a web may be unwound from a successmn

of supply rolls and rewound.

7. Apparatus for unwinding and winding web
material comprising unwinding and winding ma-
chines having each a power driven drum, means
for rotating the drums at the same peripheral
rate and controlling the tension on a web moved
75 therebetween, supports for holding two web rolis
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11
simultaneously in & radieily free peripheral ro-
tating contact with the drum of each machine

and which are arranged for transferring a roll

from one to another of two circumferential posi-
tions in relatiom to each drum while it is main-
tained in a freely rotating peripheral contact with
the associated rotating drum, and means for ro-
tating an empty spool at substantially said rate
vrior to its contacting the web and drum of the
winding machine so that web material from sev-
eral supply rolls may be rewound continuously

as a succession of rolls. | |
8. Winding and unwinding apparatus com-

prising a cylindrical unwinding drum and g cy-

lindrical winding drum arranged with parallel
axes to move web material from one to the other,
mechanism for rotating the drums at substan-
tially the same peripheral rate, two pairs of piv-
oted voke arms associated with the unwinding
~ drum and arranged to move a spool into and away
from peripheral engagement with the drum and

3 486,006
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other, a rotatable ring driven by the winding

drum and engageable with the periphery of an

empty winding spool, means for moving the ring
so as to rotate the empty spool while holding it

out of contact. with the drum and means for

thereafter swinging the associated yoke arms and

10
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20

to effect transfer of a spool from one pair to

another, 8 power driven band moving at said rate
which is arranged to rotate a full supply spool,
one pair of yoke arms being arranged to hold the
full supply spool in peripheral rotatable engage-
ment with said driven band while out of contact

with the drum and thereafter transfer the rotat-

jng spool into engagement with the drum, two
pairs of yoke arms arranged to hold a spool in
peripheral contact with the winding drum and

to effect transfer thereof from one pair to the

26

moving the rotating spool into peripheral en-
gagement with the drum while it is supported
thereby, said parts being so constructed and ar-
ranged that web material may be unwound and
rewound continuously at a substanfially uniform

rate. |
EVERETT W. CLEM.

REFERENCES CITED

The following references are of record in the
file of this patent:
UNITED STATES PATENTS

Number Name Date |
1,085,907 Hoe —— Feb. 3, 1914
1248542 PoDE o Dec. 4, 1917
1,484,498 Hildebrandt .. ____ Feb. 19, 1924
1,558,429 Folsom —cem—em Oct. 20, 1925
1,613,381 Cameron ——e——————__ Jan. 4, 1927
. 17738,002 Hammer oot Dec. 3, 1929
1843436 Wood o _ Feb. 2, 1932
1,881,781 Malkin - Oct. 11, 1932
1,923,670 Henson et al. ———____ Aug. 22, 1933
80 2,219,701 Remington —.——_____ Oct. 29, 1940
2,385,692 ‘Corbin et al. .—_____ Sept. 20, 1945




	Drawings
	Front Page
	Specification
	Claims

