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SLTTING AND WINDING MACHINE 
John J. Kittel, St. Albans, N. Y. 

Application May 18, 1931, Serial No. 538,096 
5 Claims. 

This invention relates to winding and rewinding 
Operations, more particularly to slitting and 
winding. - - 

Special objects of the invention are to accom 
5 plish the winding of Web and Strip material and 

particularly the slitting and rewinding of na 
terial, under constant tension, into rols of Sub 
stantially uniform compactness, and to provide 
simple, practical and efficient apparatus for ef 
fecting such purposes. 
The drawings accompanying and forming part 

of this specification illustrate one of the preferred 
embodiments of the invention. 

Fig. 1 is a broken side elevation illustrating the 
invention in a form of center and "Surface 
winder' machine; 

Fig. 2 is a broken, Sectional and partial plan 
of the parts appearing substantially on line 2-2 
of Fig. 1; 

Fig. 3 is a fragmentary detail, illustrating the 
drive of the rewinding roll in Fig. 1; 

Fig. 4 is a vertical sectional view on the center 
line of the shaft upon which the double regulat 
ing unit is mounted, as appearing on Substantially 
the plane of line 4-4 of Fig. 1. 

Fig. 5 is a broken end view of the double reg 
ulating unit, as viewed looking in the direction of 
the arrow 5 in Fig. 4. 

Fig. 6 is a broken part sectional view of the 
spring tensioned differential as taken on substan 
tially the plane of line 6-6 of Fig. 1. 
The center and surface winder slitting machine 

shown in Fig. 1, consists in the main, of the two 
mill roll stands and 2, mounted on base 3, one 
of them serving as a mount for the mill roll 4 
and the other as a mount for the rewinding roll 
32. The platen roll 9 with which the score cut 

ter or cutters O cooperates, or COOperate, is 
driven by gears , 2 from a special double reg 

40 ulating unit indicated generally at 40. A special 
spring tensioned differential 44 is shown mount 
ed directly on the mill roll shaft 42, consisting 
of a gear rotatable between shoulders 9, 20 on a 
hub sleeve 8 fixed on the mill roll shaft by set 

45 screw f4. This gear carries the intermediate 
pinions 22 having hubs 2 journaled in the body of 
the gear and in mesh with a central gear 23 fixed 
on the hub 8. The gear 44 carrying these 
epicyclic pinions 22 is shown in mesh with a gear 

50 43 carrying a sprocket pinion 4a engaged by 
a drive chain 4 extending from a drive Sprocket 

0. 
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4f b on the hub of the double compensating unit 
60, Figure 4. 
For control purposes, the intermediate or epi 

55 cyclic pinions 22 are tensioned against the face 

(C. 242-66) 
of the supporting gear 44 by springs 28 held by 
adjustable nuts or abutments 30. Adjustment 
of these nuts effects individual adjustment of the 
spring tension and hence the amount of "drag' 
on the three pinions. The sum of this "drag' 
is the measure of tension exerted and hence gov 
erns the tension applied to the Web in the Winding 
operation. As this drag is proportioned among 
the three pinions, the wear and friction on each 
of the pinions can be kept low and by increasing 
the number of pinions, the load on any individual 
pinion may be kept so light as to eliminate any 
unrea Scnable wear or strain. 
The shaft 69, Figures 1 and 4, is shown as sec 

tionalized at 72, providing an Outer power section 
connected by gears 50, 5, with shaft 53 on which 
the drive pulley 54 is mounted. 
At the power shaft, the applied power is divided 

and compensation for effecting uniform tension 
of the Web is accomplished by the special double 
acting form of regulator shown in Figure 4, as 
Comprising a spider 80 fixed on the power sec 
tion of shaft 69 by the key bolt 8, said spider. 
carrying two sets of planetary pinions 82, 83 and 
84, 85, each set being unitary, as illustrated and 
mounted in side-by-side relation in the spider 
with the inside pinions 83, 85 in mesh and the 
outer pinions 82 and 84 respectively, in mesh with 
gears 86, 87, fast on the hubs of gear 39 and 
Sprocket pinion 4b, which drive respectively to 
the upper winding roll shaft 35 and the unwind 
ing or mill roll shaft f 42. 
An important special feature of the dual drive 

compensating unit just described, is that the 
gears 86, 87, are of different diameters, to pro 
Wide at all times, a differential relation as between 
the two power take-off sides of the unit. In the 
illustration, the gear 86, which transmits power 
to the upper winding roll drive, is of larger dian 
eter than the gear 87 carrying power to the un 
Winding roll drive, the effect of which is to main 
tain a differential relation at all times including 
that at which the rolls are of approximately the 
same size, preventing the so-called "locking' 
action existing in earlier winding machines when 
the reversely acting rolls approach conditions of 
equal diameter. 
The Several views illustrate a center and sur 

face winder form of slitter, in which the take-up 
roll 32 rides on the backing rolls 33, 34 and 
in which the winding shaft 35 is driven by the 
vertically rising bevel gearing 36, operated by 
vertical shaft f37, which is driven at the bottom 
by the bevel gears 38, 39, the latter of which 
is governed by the double regulating unit 40. 
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From the other side of this double regulating 
unit, a sprocket gear drive 4 is extended to 
drive the take-off roll shaft. 42, to the gearing 
143 and at this take-off roll shaft, one of the 

5 planetary control units 44 is provided. 
The drawings show one of the possible uses 

of the invention and illustrate the fact that the 
same may be usefully employed wherever winding 
is to be effected with a continuously uniform ten 

10 sion and without the locking effect when the op 
posing rolls are approximating equal diameters. 
These illustrate also, that the invention is appli 
cable to either surface winding or center winding, 
or to combinations of surface and center wind 

15 ings. It should be clear also, that the uniformity 
of tension without heavy frictional losses, enables 
continuous high speed Winding and in rolls prac 
tically unlimited in size. The latter feature is 
particularly important in center winding opera 

20 tions, this invention making it possible to pro 
duce practically any size roll on a center Winder 
machine, avoiding the necessity to resort to the 
more expensive surface winders for the large size 
rolls, as has been found necessary heretofore. 

25 The invention also is equally applicable to either 
constant or variable web speed machines. The 
regulator, whether of the single type disclosed in 
Figs. 1 and 6 or of the double type shown in Figs, 
4 and 5 is Subject to the "pull' of the Web and in 

30 effect, continuously "feels' the tension of the 
web, reacting accordingly to automatically slack 
off or take up on the unwinding roll to maintain 
a constant uniform tension on the web at the 
winding roll, regardless of the varying roll sizes 

35 and preventing any "locking' action as the rolls 
approximate equal diameters. In addition to 
producing more uniformly compact rolls, the slit 
ting action actually is better because of the 
Constancy of Web tension at all times, which en 

40 ables the sitters to operate at best efficiency. 
This is particularly true of the shear cut form 
of slitter operation. The views illustrate the pos 
sibility of interchangeability and the suitability 
of the invention to many different kinds of uses. 

45 The tension regulator is of a unitary form adapt 
ed to be placed and used in various relations and 
wherever placed, serves the purpose of dissipating 
or carrying off the excessive energy accumulating 
with changing relations from increasing and de 

so creasing diameters, such as result from winding 
from one roll to another. The portability of the 
tension regulator unit is especially important, 
enabling Such a unit to be quickly taken of Or. 
applied in any given location and one such unit 

55 to be quickly interchanged for another. 
The invention is of broad scope and the terms 

employed herein should therefore be construed 
in a descriptive rather than in a limiting sense, 
except possibly for limitations that may be re 

60 quired by the state of the prior art. 
What is claimed is: 1. In web winding and unwinding apparatus, 

the combination of take-up and take-off roll 

shafts, backing rolls on which the roll on the 
take-up shaft rides, means for driving the rising 
take-up roll shaft, differential compensating gear 
ing for driving said means and driving conneC 
tions extending from said differential compen 
sating driving means to said take-off roll shaft. 

2. In web winding and unwinding apparatus, 
the combination of winding and unwinding roll 
Shafts and a web extending between said shafts, 
a gear train interposed between said shafts and 
governed according to travel of the Web and vary 
ing roll diameters on the winding and unwinding 
roll shafts, said gear train including one set of 
gears coupled with the winding roll shaft and a 
Second set of gears coupled with the unwinding 
roll Shaft, Said two sets of gears being directly 
Connected and having slightly different gear ra 
tios respectively to the roll winding and unwind 
ing shafts with which they are coupled and means 
for yieldingly tensioning said interposed gear 
train between the winding and unwinding roll 
shafts to compel said differential ratio gear Sets 
to drive said winding and unwinding roll shafts 
With Substantially constant tension on the Web 
through varying roll diameters. 

3. Apparatus for winding a web under substan 
tially constant tension comprising in combina 
tion, a take-up roll shaft, means for driving the 
Same at Substantially constant speed, a supply 
roll shaft and differential gear mechanism gov 
erned by the web travel from the supply roll shaft 
to the take-up shaft and operated thereby to 
relieve excess of pull created by the increase in 
Size of the roll on the constantly driven take-up 
roll shaft to maintain substantially constant ten 
sion on said web. 

4. A combination center and surface winder 
comprising backing rolls, a take-up roll riding 
On Said backing rolls and having a center drive 
shaft, constant surface speed drive gearing to 
said backing rolls and variable speed drive gear 
ing to said center shaft, including self-compen 
Sating gearing. for automatically driving said 
center shaft at a speed to maintain constant sur 
face speed of the take-up roll at the points of 
riding engagement with the backing rolls. 

5. A combination center and surface winder 
comprising backing rolls, a take-up roll riding 
on said backing rolls and having a center drive 
shaft, constant surface speed drive gearing to 
said backing rolls, variable speed drive gearing 
to Said center shaft, including self-compensating 
gearing for automatically driving said center shaft 
at a speed to maintain constant surface speed of 
the take-up roll at the points of riding engage 
ment with the backing rolls, a mill roll for sup 
plying the web to the take-up roll and a shaft 
for said mill roll, said compensating gearing in 
cluding differential drive connections from said 
mill roll shaft to the gearing operating the center 
Shaft of the take-up roll, 

JOHN J. KITTEL. 


