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Filed Dec. 30, 1963, Ser. No. 334,192 
6 (llaims. (Cl. 24-2-64) 

This invention relates to a continuous winder (inter 
changeably termed “rewinder”), and, more particularly, 
to a web holding device for a two-spindle continuous 
winder. 

In the reeling or winding of webs such as paper, plastic, 
etc., it is often necessary to develop jumibo rolls, i.e., 
rolls several feet long and several feet in diameter. These 
rolls may be developed continuously and alternately on a 
two-spindle rewinder at substantial speeds-of the order 
of hundreds of feet per minute. When one spindle has 
just about completed its winding cycle, the other spindle 
is brought into a position to pick up the web which is 
then severed and transferred to the empty spindle. 
When the roll is being wound in the normal winding 

position, a rubber-covered rider roll is mounted on the 
same arm as the web severing knife, and performs the 
function of ironing out the air from underneath the web, 
thereby stabilizing the web in a horizontal manner, en 
abling the machine to wind 3. ?rm, accurate roll. Prepar 
atory to indexing the nearly completed roll to the transfer 
position, this rider and knife combination must be lifted 
in order that the turret can be revolved. It is when this 
is done that the effective winding control of the Web is 
lost, and this is waste paper or ?lm from this point to the 
actual severing of the web at transfer. It is in this area 
of waste that this invention enables the operation to re 
suit in a good, commercially acceptable product, includ 
ing the normally wasted Web. 

It will be appreciated that at the speeds involved, this 
wastage is appreciable, since normally it is scrap or re 
wound at considerable expense of time and money. 
The need for a device to eliminate this waste has long 

been recognized. The device must be operable as the 
turret revolves in either direction, and cannot interfere 
with the web winding. The provision of such a device 
constitutes an important object of this invention. 

It is a further object of the invention to provide a de 
vice for use with a high speed rewinder wherein novel 
means control the ?nally wound portion of a severed web 
being wound into a jumbo roll. 

Another object of the invention is to provide tail hold 
down means for a continuous two-spindle rewinder where 
in the hold-down means advantageously smoothes the web 
being wound into the jumbo roll during spindle indexing. 

Other objects and advantages of the invention may be 
seen in the details of construction and operation set down 
in this speci?cation. 
The invention is explained in conjunction with an il 

lustrative embodiment in the accompanying drawing, in 
which: 

FIG. 1 is a fragmentary top plan view of a two-spindle 
rewinder incorporating teachings of the invention; 

FIG. 2 is an enlarged vertical sectional view of the 
inventive apparatus such as would be seen along the sight 
line 2—2 applied to FIG. 1; 

FIG. 3 is a horizontal sectional view, in fragmentary 
form and on enlarged scale, of the upper central portion 
of the showing in FIG. 1; 

FIG. 4 is a belt travel diagram such as would be seen 
along the sight line 4-4 applied to FIG. 3; 

FIG. 5 is an enlarged fragmentary view of the left upper 
portion of FIG. 2; 
FIG. 6 is a sectional view taken along the sight line 

6—6 of FIG. 5; 
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FIG. 7 is an enlarged sectional view taken along the 

sight line 7—7 of FIG. 1; 
FIG. 8 is an enlarged sectional view taken along the 

sight line 8--8 of FIG. 1; and 
FIG. 9 is an enlarged sectional view taken along the 

sight line 9-9 of FIG. 1. 

Operation generally 
Referring now to FIG. 1, the symbol 4 designates gen 

erally a web proceeding in the direction of the arrow 10 
to be wound on a spindle 11. Once the roll developed 
on the spindle 11 reaches the diameter corresponding to 
the dashed line 12 of FIG. 2, a knife 13 (again see FIG. 
1) severs the Web W so as to initiate the winding on the 
other spindle 141. This is without speed interruption, and 
when it is appreciated that the speeds attained are up to 
1,000 feet per minute, it will be realized that a tail is 
developed on the roll symbolized by the numeral 12 in 
FIG. 2, which can be of considerable extent. 

Continuing further with the basic machine design, and 
referring to FIG. 7, it will be seen that the numeral 15 
designates the upper portion of a two-piece bearing in 
which the journal 16 of the spindle 11 is carried. By 
pivoting the upper portion 15 of the bearing to the dotted 
line position designated 15a, it is possible to remove the 
now~w0und spindle 11 by means of a crane or other de 
vice so as to insert a new spindle and thus condition the 
Winder for a continuous operation. 

Rewinder construction 

Referring again to FIG. 1, the numeral 17 designates 
generally the main frame of the rewinder which includes 
side frames 18 and 19 disposed respectively at the bot 
tom and top of the first drawing sheet. Each side frame 
carries a massive bearing 20 and 21 in which a cross shaft 
22 is rotatably mounted. It will be appreciated that the 
side frames 18 and 19 of the main frame 17 are rigidly 
interconnected by means of various cross members such 
as the beams 23 and 24 seen at the extreme left of FIG. 1. 
Other suitable beams not shown are also employed for 
this purpose. 
The cross shaft 22 carries a cradle generally designated 

25, which in turn provides the subframe for mounting the 
spindles 11 and 14. The cross shaft 22 is rotated slowly 
so that near the end of a winding cycle the spindle being 
wound is positioned away from the source (not shown) 
of the web W and an empty spindle is positioned in 
“ready” condition for the next winding cycle. The Web 
W in coming from the paper machine or other source 
passes under a rubber-covered guide roll 13a associated 
with the knife 13. 
The cross shaft 22 is equipped with a large gear 26 

(see also FIG. 9) which is ?xed in place by means of a 
key 27. The gear is rotated by means of a worm 28 cou 
pled to a motor 29. Thus, energization of the motor 29 
causes the cross shaft 22 to rotate, and with it the cradle 
like subframe 25. 

During this subframe rotation wherein the spindles 11 
and 14 are orbiting relative to the cross shaft 22, means 
are provided for rotating the spindles 11 and 14 in the 
form of drive motors 30 and 31. As can be seen from 
FIG. 3, the motor 30 is equipped with a pulley 33 ?xed 
to the pulley shaft 32. The pulley 33 is of the cog or 
tooth type, and carries a cog belt 33a. The belt 33a is 
coupled to an idler pulley 34, which is rotatably mounted 
on the cross shaft 22 by means of a bearing 35. The idler 
pulley 34 has also entrained on it an orbiting belt 36 
which is connected to the driven pulley 37. The pulley 
37 is ?xed to the end 38 of the spindle 14. In like fash 
ion, a driven pulley 39 is associated with the spindle 11, 
the driven pulley 32 being driven by means of a cog belt 
40. The cog belt 40 is connected to one-half of an idler 
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pulley 41, while the other half of the idler pulley as at 
41a receives rotational power from a belt 42. As seen 
in FIG. 1, the belt 42 is entrained in a pulley 43 provided 
on the shaft 44 of the motor 31. 
A schematic representation of the belting arrangement 

just described can be seen in FIG. 4, wherein the motor 
shafts 32 and 44 are identi?ed, along with the spindle 
shaft ends 38 and 45, the latter being associated with the 
spindle 11. It is seen, therefore, that the motors 30 and 
31 are stationary and provide a rotational output which 
is delivered to idler pulleys 34 and 41a, rotatably mount 
ed on the cross shaft 22. The rotational outputs from 
the idler pulleys go to the orbiting spindles by means of 
the cog belts 40 and 36. 

Reference to FIG. 3 also reveals that the subframe 
25 near side ‘frame 19 is equipped with suitable bearings 
as at 46 and 47 for rotatably mounting the spindles 11 
and 14. It will be appreciated that the spindle, in the 
course of a winding cycle, has a decreasing speed charac 
teristic to compensate for the increased diameter of the 
roll, while the “fresh” or empty spindle has an increasing 
speed characteristic just prior to the time transfer occurs. 
This is provided by the motors 30 and 31 which incorpo 
rate suit-able variable speed drives. 
To remove the roll-equipped spindle, the subframe 25 

near the side frame 18 has a two-piece bearing support 
48, as shown in FIGS. 7 and 8. In FIG. 7, the journal 
associated with the spindle 14 is designated 49 and the 
bearing support for this journal is designated 50. To split 
the bearing support 48 or 50, as the case may be, the 
hold-down wheel 51 is rotated on the eye bolt 52, after 
which the eye bolt 52 is pivotable about its mounting 
shaft 53 to the alternate position 52a, the eye bolt 52 
normally being received within a slot 54 in the upper por 
tion 15 of the bearing 48. The journal 16 provided on 
the spindle 11 has an anti-friction bearing 16a which is 
con?ned ‘by the bearing support 48. When the upper por 
tion of the bearing support 48 is rotated to the 15a posi 
tion of FIG. 7, the spindle 11 can be moved to the right 
in FIG. 8, thereby disengaging the slotted end 55 (still 
referring to FIG. 8) from its locking engagement with 
the cross pin 5511. Thus, the wound spindle is available 
for hoisting from the rewinder by means of a crane, or 
the like. 

Web end portion control 

As the rewinder approaches the end of a given rewind 
ing cycle, the wound spindle starts to move away from 
the knife and roll 13 and 13a, the roll 13a thereby being 
ineffective to control the web being wound. 

Before the rider roll 13a-knife 13 combination is lifted 
and preparatory to indexing of the turret or cradle-like 
subframe 25, an air cylinder is actuated which in turn 
moves the auxiliary rider roll 56 associated with the 
spindle 11 into contact with the nearly completed roll 
of paper or ?lm, and the auxiliary rider roll 56 stays 
in contact with the nearly completed roll while the turret 
and nearly completed roll are indexed into the transfer 
position and until the web transfer actually takes place. 
This contact continues until the air cylinder (to be de 
scribed hereinafter) is actuated to remove the auxiliary 
rider roll from contact with the completed roll. 
The auxiliary rider roll or cross roll generally desig 

nated 56 for the spindle 11 can be seen quite clearly 
in FIGS. 1 and 3. A similar auxiliary roll and general 
arrangement are provided relative to the spindle 14, and, 
for the sake of simplicity, the cor-responding portions of 
the tail control means for the spindle 14 have like num 
bers to those for the spindle 11 but for the addition of 
a prime ('). Thus, the cross shaft for the spindle 14 is 
designated generally 56'. 
The roll 56 is positioned by means of a cylinder and 

piston rod generally designated 57 (again see FIGS. 1-3). 
As can be appreciated from FIG. 3, the subframe 25 in 
the area of the bearing 47 is equipped with a clip 58 
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carrying a pin 59 which is connected to the eye or clevis 
portion 60 extending away from the butt end of the cyl 
inder 61. Reference to FIG. 2 shows that the cylinder 61 
has its ‘butt end attached to the bearing 46 associated 
with the spindle 11. In other words, the point of pivotally 
anchoring each cylinder and piston rod unit is on the hear 
ing opposite'to the bearing carrying the spindle associated 
with the actuated cross shaft. 
The manner in which the cylinder and piston rod units 

57 and 57' control the rider rolls 56 and 56', respectively, 
can be seen best in FIGS. 2, 5 and 6. In FIG. 2, and 
with reference only to the system associated with the 
spindle 11, the numeral 62 designates the piston rod as 
sociated with the unit 57, i.e., associated with the cylinder 
61. The work of the piston rod 62 is coupled to a block 
63 rotatably supporting a stabilizing shaft 64 by means 
of bearing 63a (see FIG. 6). In turn, the shaft 64 car 
ries a bearing collar 65 providing a pinion gear 66. The 
end of the shaft 64 is supported in the subframe 25 by 
means of a cam follower roller 67. 
The subframe 25 is also equipped with a rack 68 which 

is in tooth engagement with the pinion gear 66. Further, 
the subframe 25 is equipped with an elongated slot 69 
which slidably receives the head of the cam follower 
roller 67 . 

Reference to FIG. 1 reveals that the other end of the 
stabilizing shaft 64 is also equipped with a pinion gear 
as at 70, and that the subframe 50 provides a second 
rack as at 71. Thus, as the piston rod 62 is retracted, 
the pinion gear 66 travels on the rack 68 to move the 
stabilizing shaft 64 away from the spindle 11. Because of 
the interconnection between the stabilizing shaft 64 and 
the auxiliary rider roll 56 which will now be described, 
the roll 56 moves with the stabilizing shaft 64. Again, 
it will be appreciated that an identical arrangement is 
provided relative to the spindle 14, and for this purpose 
stabilizing shaft 64’ (designated only in FIG. 1) is pro 
vided. 

Referring now to FIG. 5, it is seen that the block 63 
is equipped with extension bars 72 and 73 suitably se 
cured thereto ‘by means of bolts 74 and 75. At the 
extreme ‘left end of FIG. 5, it is seen that the ends of 
the straps 72 and 73 carry an endpiece 76 suitably se 
cured by means of bolts 77. The members 72 and 73 
serve as guides for a slotted bearing block 78 which car 
ries one end of the roll 56, i.e., the through-shaft 79 so 
designated in FIG. 5. Interposed between the bearing 
block 78 and the block 63 is a coil spring 80 permitting 
the roll 56 to move out of parallelism with the stabilizing 
shaft 64. A similar spring loading is provided for the 
other end of the roll 56 as at 81 in FIG. 1. 

In operation, the cylinders 61 and 61’ are connected 
to a source of compressed air and the piston rods 62 
and 62’ extended until the auxiliary rolls 56 and 56’ ride 
on the increasing diameter jumbo rolls 12 and 12’, re 
spectively (see FIG. '2). As a given jumbo roll, for 
example 12, increases in diameter, the winding roll forces 
the auxiliary roll back. The pressure of the air sup 
plied to the air cylinder is maintained by controls at a 
constant regardless of auxiliary roll position. This serves 
to move the block 63 away from the jumbo roll 12, the 
block 63 being rigidly coupled to the piston rod 62 by 
means of a threaded ‘connection (not shown) and further 
secured by means of a ‘lock nut 82. The block 63, in 
applying this retracting force to the stabilizing shaft 64, 
causes the pinion gear 66 to roll on the rack 68, the ends 
of the stabilizing shaft 64 being suitably guided by means 
of the cam follower rollers as at 67 being guided within 
the slots as at 69. 
As the stabilizing shaft 64 moves away from the spindle 

11, the endpieoe 76 necessarily moves the bearing block 
78 in the same direction. The bearing block 78, in sup 
porting the auxiliary roll 56, causes the roll to move in 
general parallelism with the stabilizing shaft 64—the di 
vergence from parallelism being provided by means of the 
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coiled spring 80 which permits movement of the cross 
shaft and its end bearing block 78 away from the spindle 
Ill to compensate for any non-circularity of the jumbo 
roll 12. It will be appreciated that this departure from 
circularity will only be slight, so that the tolerance pro 
vided by the upper and lower slots 83 and 84 in the hear 
ing block 78 is su?icient for allowing this lack of paral_ 
lelism to take place. 

In summary, the operation of the auxiliary rolls 56 
and 56' includes ironing engagement with the associated 
jumbo Web rolls being wound on the spindles 11 and 
14—it being appreciated that only one spindle is being 
wound at any given time. As the particular spindle in 
question moves away from the rubber-covered roller 13a 
and thus manifests a tendency to become loosely and ir 
regularly wound, the particular auxiliary roll 56 or 56’, as 
the case may be, takes over to conserve the web of paper, 
plastic ?lm, foil, etc., against wastage and this through 
the point of severance-it being appreciated that at this 
time a tail is necessarily developed which can ?y about 
and which additionally is restrained by the ironing action 
of the auxiliary rider rolls 56 and 56'. 

In this fashion, we are able to salvage several hundred 
feet of web which heretofore has been considered waste. 
Even though this amount of waste can be tolerated in a 
jumbo roll of several thousand feet, it is still desirable for 
the manufacturer to conserve as much of the web as pos 
sible. The conservation becomes increasingly important 
as the roll diameter is decreased for each winding cycle. 
Further, by positioning the hold-down mechanisms as 
shown relative to the two spindles on the cradle, the de 
vice is adapted for rotation or winding in either direction, 
the hold-down mechanisms being arranged to be out of 
transferring relation with the web irrespective of whether 
it is fed under or over the adjacent spindle. 

While, in the foregoing speci?cation, a detailed de 
scription of the invention has been set down for the pur 
pose of explanation, many variations in the details here 
in given may be made by those skilled in the art without 
departing from the spirit and scope of the invention. 
We claim: 
1. A continuous rewinder, comprising a frame, a 

spindle-equipped subframe rotatably mounted in said 
frame, means for orbiting said spindles to alternately 
Wind a web thereon, an auxiliary roll for each spindle 
mounted on said subframe for movement away from its 
associated spindle during the course of winding a web on 
said associated spindle, means for regulating the move 
ment of said auxiliary roll, including a cylinder and piston 
rod unit pivotably secured at one end thereof to said sub 
frame, a stabilizing shaft movably mounted in said sub 
frame coupled to the other end of said cylinder and piston 
rod unit, guide means in said subframe for guiding the 
movement of said stabilizing shaft, and resilient means in 
terconnecting said auxiliary roll and stabilizing shaft. 

2. The structure of clam 1 in which said guide means 
includes a pinion gear on said stabilizing shaft and a rack 
on said subframe, said guide means also including a slot 
in said subframe arranged parallel to said rack, said 
stabilizing shaft being equipped with an end portion mov 
ably mounted within said slot. 

3. A continuous rewinder, comprising a frame, a sub 
frame rotatably mounted within said frame and equipped 
with a pair of spaced-apart spindles, means for delivering 
a web to said spindles for alternately developing jumbo 
rolls thereon, means for rotating said subframe to orbit 
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said spindles and alternately position said spindles ad 
jacent said web-delivering means to transfer the Winding 
of said web from one spindle to the other, a motor for 
each spindle associated with said frame and belt means 
coupling each motor to its associated spindle, each belt 
means including idler pulleys rotatably mounted on said 
subframe, a split bearing on said subframe for each 
spindle, means for selectively opening said split bearing 
to permit removal of the associated spindle from said sub 
frame, an auxiliary roll movably mounted on said sub 
frame for each spindle and adapted to bear against a web 
roll being developed by winding said web on its associated 
spindle, and means for resiliently urging said auxiliary 
roll against said web roll. 

4. In winder apparatus, a frame, means for advancing 
a web toward said frame, a subframe journaled in said 
frame and carrying a pair of spindles disposed in parallel, 
spaced-apart relation, means for rotating said subframe 
to alternately position said spindles in web-winding posi 
tion, ‘an auxiliary roll movably mounted on said subframe 
for each spindle adapted to bear against a web roll being 
developed by Winding said web on its associated spindle, 
and means for urging said auxiliary roll against said web 
roll including spring means for positioning the axis of 
said auxiliary roll in various angular relations to the axis 
of its associated spindle. 

5. In winder apparatus, a frame, means for advancing a 
web toward said frame, a subframe journaled in said 
frame and carrying a pair of spindle disposed in parallel, 
spaced-apart relation, means for rotating said subframe 
to alternately position said spindles in web-Winding posi 
tion, an auxiliary roll movably mounted on said subframe 
for each spindle adapted to bear against a web roll being 
developed by winding said web on its associated spindle, 
and means for urging said auxiliary roll against said web 
roll including a cylinder and piston rod unit for each 
auxiliary roll, each of said piston rod units being pivot 
ably secured at one end thereof to said subframe, and 
means coupling each unit to its associated auxiliary roll. 

6. In winder apparatus, a frame, ‘means for advancing a 
web toward said frame, a subframe journaled in said 
frame and carrying a pair of spindles disposed in parallel, 
spaced-apart relation, means for rotating said subframe 
to alternately position said spindles in web-winding posi 
tion, an auxiliary roll movably mounted on said sub 
frame for each spindle adapted to bear against a web roll 
being developed by winding said web on its associated 
spindle, and means for urging said auxiliary roll against 
said web roll including a cylinder and piston rod unit for 
each auxiliary roll, each of said piston rod units being 
pivotably secured at one end thereof to said subframe, 
means coupling each unit to its associated auxiliary roll, 
a stabilizing shaft movably mounted in said subframe 
coupled to the other end of said cylinder and piston rod 
unit, guide means in said subframe for guiding the move 
ment of said stabilizing shaft, and resilient means inter 
connecting said auxiliary roll and stabilizing shaft. 
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