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UNITED STATES PATENT office 
2,460,694 V 

WEBTENSIONENG AND PRESSURE 
RECHANISM 

Henry L. Haswell, Brevard, N. C., assignor, by 
mesne assignments, to Ecusta Paper Corpora 
tion, Pisgah Forest, N. C., a corporation of 
Delaware 

Application August 8, 1945, Serial No. 609,638 
(C. 242-75) 16 Claims, 

This is a continuation-in-part of my copend 
ing application Serial No. 414,105, filed October 
8, 1941, which application was abandoned after. 
filing of the present application. 
My invention relates to slitting and rewinding 

machines for continuous web material, and more 
particularly to the provision of means for such 
mechines for regulating the tension on the web 
from the supply roll and controlling the opera 
tion of the rewind rolls so as to obtain tight 
uniform rewinding of the web- or slit portions 
thereof. . 
The contro mechanism of this, invention is 

adapted especially for use on paper slitting or 
rewinding machines but the invention may also 
be used on other forms of machines and in con 
nection with rewinding or slitting of various other 
materials. Likewise, the hydraulic control Sys 
ten forning a part of this invention may be 
used solely for rewinding the paper or other 
sheet material for inspection purposes or it may 
perform the dual function of slitting the con 
tinuous sheet into two or more strips and winding 
of these strips on separate bobbins. 

In the operation of slitting or rewinding ma 
chines it is of substantial importance to control 
accurately the tension on the paper or other web 
material and also the pressure on the rewind 
rolls so that the web will wind tightly and uni 
formly on the rewind rolls or bobbins. Uneven 
ness in the pull of the web from the supply roll 
will cause non-uniform winding on the bobbins 
with irregular sides and even tearing or fractur 
ing of the paper in Some cases. Likewise, non 
uniform pressure on the rewind rolls or bobbins 
gives similar adverse effects. 
The tensioning means employed commercially 

heretofore comprise principally weights suspend 
ed from straps encircling or Suspended over a 
segment of the supply roll and rewind roll mech 
anisms, so as to exert pressure. Qin the rolls or 
resistance to rotation of the roll shafts. Such 
arrangements have proven inefficient and in ade 
quate for meeting the varying pressure or brak 
ing requirements as , the supply roll becomes 
smaller and the rewind rolls larger. Also, such 
an arrangement of weights does not provide 
means for automatically controlling tension when 
starting or stopping the machine. Changiig 
the Weights to meet varying conditions while 
the machine is running requires constant at 
tention of the Operator of the machine and at 
best is only an approximation that cannot pro 
vide uniform accurate control of tension and 
preSSL re. 

5 

2 
One of the features of my invention is that 

the hydraulic brake and pressure control SyS 
item maintains automatically the proper pres 
Sure on the rewind rolls to obtain smooth even 
Winding of the material thereon and likewise 
proper braking action on the supply roll to effect 
uniform tension on the paper web during the 

... entire Slitting and rewinding operation. 
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Another feature if my invention is a differen 
tial drive connection for the winding drums as 
Sociated with the rewind rolls so that compen 
sation for differences in tension on the slit por 
tions of the web delivered after the slitting Oper 
ation is automatically obtained. This arrange 
ment obviates, the difficulties involved in dealing 
With the slack edge effect commonly encountered 
in handling paper in roll form. Slack edges 
result from uneveness in expansion character 
istics, which may develop during paper manu 
facture, and differences in degree of exposure 
to atmospheric condition of the edges in relation 
to the body of a paper web. As a result, a bobbin 
Wound from a slit portion toward the side of a 
paper Web is apt to be appreciably larger than 
One Wound from a central slit portion. If ade 
quate provision is not made for accommodat. 
ing this difference in bobbin size, defective wind 
ing is obtained. The above mentioned differ 
ential feature of the present invention accom 
modates such differences in bobbin sizes in a 
particularly effective manner. 
An illustrative but non-limiting embodiment of 

my invention as used on a commercial high speed 
slitting and rewinding machine is shown in the 
accompanying drawing in which: 

Fig. 1 is a side view partially broken away of 
the slitting and rewinding machine adapted ac 
COrding to my invention; 

Fig. 2 is an end view thereof; 
Fig. 3 is a corresponding plan view; 
Fig. 4 is a fragmentary detail view of the hy 

draulic braking System for the supply roll; 
FigS. 5 and 6 are.corresponding enlarged details 

partly in section; 
Fig. 7 is a fragmentary detail of the pressure 

mechanism associated with the rewind rolls; 
Fig. 8 is a fragmentary detail of the feed con 

trol roll forming a part of my invention; and 

50 
Fig. 9 is a plan view partly in section showing 

the differential drive connection for the winding 
drums associated with the rewind rolls. 

Referring now to the several figures in the 
drawing and generally in the order in which they 
occur, the arrangement of parts and operation of 
the mechanism will be more fully understood 
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from the following detailed description. As 
shown in Fig. 1, the hydraulically controlled 
mechanism comprises a supply of fluid, such as 
oil, contained in a tank or the like as at 0, 
and a pump for circulating the oil; an oil 
feed line 2 which is connected to a supply roll 
brake mechanism indicated at 3; an oil feed line 
4 supplying fluid to four pressure cylinder 
mechanisms as indicated generally in Fig. 1 at 
5 and 6. The oil supplied through conduit 
2 controls the brake mechanism 3 on supply 

roll shaft and thereby the tension on the paper 
web delivered from supply roll 8; while the oil 
supplied through the line 4 operates the pres 
sure cylinder mechanisms as at 5 and 6, and 
they in turn control the pressure on the rewind 
rolls shown at 9 and 20, in Fig. 1. When the 
desired amount of hydraulic pressure has been 
applied to the supply roll 8 and to the rewind 
rolls 9 and 20, the machine may be operated 
under optimum tension conditions and the pres 
sure will be automatically controlled such as to 
assure uniform winding of the slit paper on the 
rewind rolls. w 
The slitting machine shown in Fig.1 comprises 

generally a stand or base 2 having an extension 
22 for supporting the Supply roll 8. Other 
operative parts of the machine which appear in 
this view include first an idler roll 23, a brake. 
control roll 24 which forms the first paper loop 
25, and a feed rBll 26 and associated rubber pres 
sure roller 27. A second paper loop, shown at 28, 
is formed by a feed control roll 29. This second 
loop is of advantage when slitting printed webs 
but may be omitted with plain paper webs or 
where extreme accuracy of side register or align 
ment of the Web is not required. A guide for the 
paper is indicated at 30 and another pressure 
roll is shown at 3. The cutting or slitting de 
vices include a knife cylinder 32 and five disk 
knives, one of which is shown at 33. Two of the 
winding drums for the slit paper are shown at 
34 and 35 associated with two of the bobbins 9 
and 20, mentioned above, which are formed from 
the slit paper. 
The machine depicted generally in Fig. 1 and 

also illustrated from other view points in Figs. 2 
and 3, is designed to form four strips or slit por 
tions of paper out of the original single width of 
paper supplied from the supply roll 8. In the 
view of the machine shown in Fig. 1, only two of 
the bobbins and pressure cylinders are visible, 
but it will be appreciated from Figs. 2 and 3 that 
duplication of these and other parts are present 
in the machine to form and accommodate the 
four strips of paper produced by the slitting 
operation. It will also be understood that the 
machine may be adapted to slit and wind any 
other desired number of strips. The five disk 
knives are necessary for slitting the four strips 
and to trim the Outside edges of the supply web 
to give a straight uniform edge to the finished 
slit paper. - . 

Other details of the machine and particularly 
the operation thereof in accordance with the 
present invention will now be described. The 
power for operating the various power driven 
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4. 
mined figure which will vary with different types 
of material and machines. This pressure is 
maintained at the desired level by means of an 
adjustable relief valve 38. The oil is supplied 
from the oil tank O through an intake pipe 39 
and by adjustment of the relief valve 38, the 
desired pressure is built up in the system and 
the excess oil returns to the tank through the 
relief Wave. 
Under this pressure the oil is caused to flow 

through the pipe 2 to the supply roll brake 
mechanism 3 so as to provide a braking effect 
on supply roll 8 which is controlled as described 
in detail below. The brake mechanism 3 may 
be of any suitable conventional type of drum or 
disk brake operated by hydraulically controlled 
Cylinders and therefore illustration of the details 
of construction here is not necessary. 
The machine is started by power supplied from 

the motor 36 through a belt drive 40 shown in 
Fig. 2, to the feed roller 26 and other driven 
elements of the machine as described more in 
detail below. The feed roller 26 accordingly 
begins to rotate and removes paper from the 
loop 25. This raises the brake. control roll 24, 
which is located on an arm 4i pivotally mounted 
as at 42 (see Figs. 1, 4 and 5). 
As paper is removed from the loop 25 in this 

manner and control roll 24 rises, a valve 43 (see 
Figs. 5 and 6) associated with the brake mech 
anism 3 opens which releases the pressure on 
the brake mechanism 3 and thereby allows the 
supply roll 8 to turn. When this condition is 
established, the control roll 24 will then assume 

is the correct position according to its own weight 
such that the supply roll 8 will continue to 
rotate. If any extra resistance is offered to the 
rotation of the supply roll 8, the control roll 24 
will again fise because of the lag of the supply 
roll and will function automatically in the man 
ner just described to reduce the pressure on the 
brake mechanism 3 and thereby permit the roll 
8 to rotate more freely, 
If the reverse condition occurs, that is, if too 

much slack is presented in the paper loop 25, 
the control roll 24 will be lowered and this move 
ment of the roll transmitted through the control 
arm 4 will effect partial closing of the valve 43 

... with the result that the pressure on the brake 
50 
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rolls is supplied from a motor indicated generally . 
at 36. Preliminarily to starting the machine, the 
several hydraulically controlled parts of the 
machine are placed under a precise and accu 
rately determined pressure. To do this a control 
valve 37 on the oil pump f is closed and the 
pump operated by the motor 36 so as to build up 
a pressure in the system to a desired predeter 
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mechanism 3 will be increased, and the roll 8 
will rotate less rapidly or freely until the desired 
equilibrium or proper tension is again obtained 
in the paper loop 25. When the control roll 24 
is at the upper limit of its travel the valve 43 
Operates SO as to apply minimum or no preSSure 
to the supply roll brake mechanism 3; and when 
the control roll 24 is at its lower limit of travel 
maximum pressure is applied to the brake mech 
anism 3 sufficient to lock the roll against rota 
tion. Intermediate positions of the roll 24 apply 
intermediate amounts of pressure to the brake 
mechanism 3. 
The paper web passing over the feed roll 26 is 

held in close contact therewith by means of the 
rubber, pressure roller 27 which is spring loaded 
and which is connected to a pivoted arm 44 by 
a toggle 45 and link 46 as shown in Fig. 1. The 
paper then forms a loop indicated at 28. The 
low end of the loop is maintained by feed control 
roll 29 mounted on arm 44 which is pivotally 
supported at 47. The feed control roll 29 serves 
the function of keeping the loop 28 at a uniform 
size. If too much paper is fed to the loop 28, 
the feed control roll 29 drops lower and in so 
doing moves the rubber pressure roll 27, which 
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is eccentrically mounted as at 48, away from the 
feed roll 26 by actuating toggle 45 through link 
46. This allows the paper to slip somewhat and 
feed at a slower rate over the feed roll 26. Arm 
44 which carries feed control roll 29 extends be 
yond its pivoted mounting at 4 to receive a 
counterweight 49 which may be adjusted to bal 
ance the weight of roll 29 so that this roll 
does not stress the paper in loop 28 but merely 
maintains the loop 28 under proper control. 
Under the reverse condition, that is, when less 

than the desired amount of paper is supplied to 
the loop 28, the feed control roll 29 will be raised 
so that pressure roll 27, which operates under 
spring tension, is allowed to press more tightly 
against the feed roll 26. This increased pressure 
between feed roll 26 and presure roll 2 will cause 
nipping of the paper so that it will be positively 
fed at a greater rate to the loop 28 until the de 
sired loop size is again established. The feed roll 
26 is of greater diameter than the winding drums 
3 and 35 and therefore always tends to feed 
more paper into the loop 28 than the winding 
drums 34 and 35 can take up. 
After leaving the loop 28 the paper next passes 

over the non-rotating drum 30 which is mounted 
between two adjustable side plates which act as 
guides for controlling lateral movement of the 
paper. One of the side guides for the drum. 30 is 
indicated in Fig. 1 at 50. These side guide plates 
prevent or remove any weaving motion of the 
paper. 
The paper from the drum 30 passes between the 

second spring loaded, eccentrically mounted, rub 
ber pressure roll 3 and the knife cylinder 32. The 
cylinder 32 has several spaced slots or grooves 
formed in its peripheral surface, the side edges of 
which act as cutting surfaces for the paper. The 
other cooperating part of the cutting device Con 
prises spring loaded disk knives, one of which is 
shown in Fig. 1 at 33. These knives 33 extend 
into the grooves in the knife cylinder 32 and are 
rotated thereby such that the paper is slit between 

O 
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power take-off arrangement (not shown) from 
the motor 36, Power delivered to shaft 5 
through spur gear 58 is transmitted to a set of 
spider gears 59 also carried on shaft 57. The 
spider gears 59 mesh with corresponding toothed 
Surfaces formed on sleeves 60 and 6 which ex 
tend from fixed connections with bevel gears 
62 and 63, respectively, freely mounted on shaft 
57. The bevel gears 62 and 63 in turn mesh with 
the previously mentioned bevel gears 55 and 56 
carried by winding drum shafts 53 and 54, so 
that this differential arrangement has the effect 
of dividing power delivered to auxiliary shaft 57 
between shafts 53 and 54 in accordance with 
their respective load requirements, 
The winding drums 34 and 5 f, and 35 and 52, 

are also differentially connected on their respec 
tive shafts 53 and 54 through spider gears ar 
ranged as at 64 in Fig. 9. The winding drums 
are rotatably mounted on shafts 53 and 54, and 
are each provided with internal sleeve portions 
(as at 65 in Fig. 9) formed with toothed sur 
faces which engage the spider gears. 64. The 
power delivered to shafts 53 and 54 is accord 
ingly again divided between the respective wind 
ing drums carried on these shafts. As a result 
of this arrangement winding drums 34 and 52 
which wind the slit portions formed at the edges 
of the paper web will be driven faster than wind 
ing drums 35 and 5 whenever slack edge paper 
is encountered, so that each of the drums will 
effect even and smooth winding regardless of 
variations in tension between the slit portions 
of the paper web with respect to which they op 

35 
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the edge of these knives and the contacting edge 
of the grooves in the knife cylinder. 0. 
The several strips of paper which are forme 

on the knife cylinder 32 by the operation just 
described are then separated and pass onto sepa 
rate winding drums two of which are shown at 34 
and 35 in Fig. 1. 
The knife cylinder 32 is slightly smaller in 

diameter than the winding drums 34 and 35 with 
the result that tension is imparted to the paper 
traveling between the knife cylinder and the 
winding drums. This tension will vary generally 
in proportion to the difference in diameters of the 
knife cylinder and the winding drums. This ar 

- rangement again establishes tension in the paper 
web which had been lost in the loop 28. 
As previously mentioned, the winding drums 

3A, and 35 and their counterparts 5 and 52 are 
provided with a differential drive connection (see 
Fig. 9), so that automatic compensation is ob 
tained between these winding drums for differ 
ences in tension on the respective slit portions of 
the paper web delivered to them. The winding 
diruns 33 and 56, and 35 and 52, are respectively 
carried on shafts 53 and 54 which are journalled 
in the machine frame 2 . Both of the shafts 
extend beyond the frame 2 on one side to re 
ceive respective bevel gears 55 and 56 through 
which a driving connection is made with the no 
tor 36. This driving connection comprises an 
auxiliary shaft 5 on which a spur gear 58 is 
mounted for association with... any convenient 
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erate, 
From the winding drums, as at 34 and 35 in 

Fig. , the paper strips are finally fed onto bob 
bin cores as at 66 and 27 and proper pressure 
of bobbins 66 and 67 on winding drums 34 and 
35 during winding is controlled in accordance 
with this invention by means of pressure cylin 
ders, as at 68 and 69 in Fig. 1, and associated 
quadrants 70 and T, and racks 72 and 73, re 
Spectively. The desired pressure is established in 
the pressure cylinders\ S8 and 69 by means of 
the oil which is pumped through the pipe 4 to 
these cylinders. It is to be understood that a 
preSSure Cylinder is used for each bobbin shaft 
and any desired number of bobbins may be 
mounted on each shaft. 
The operation of the cylinders as suggested by 

the drawing in Fig. 1 comprises longitudinal 
novement of the racks 2 and 3 under the oil 
pressure maintained in the cylinders 68 and 69, 
the details of which are shown in Fig. 7. 
At the beginning of the sitting operation a 

predetermined pressure is applied through the 
cylinders S8 and 69 to arms 6 and 5 which po 
sition the bobbin cores 6 and 68, and in turn 
press them against the winding drums 36 and 
35, respectively. At this stage the racks 2 and 
3 are fully extended and engage the inner por 

tion of the quadrants and . As the bobbins 
66, and 6 increase in diameter by winding of the 
slit paper strips thereon, the arms 4 and 5 
are progressively pressed outward and cause the 
quadrants and to move arcuately thereby 
forcing the racks 2 and 3 toward the pressure 
cylinders 68 and 69 against the hydraulic pres 
sure previously established in these cylinders. 
This increase in back pressure on the cylin 

ders is automatically compensated by the relief 
valve 38 which permits the oil displaced in the 
cylinders 68 and 69 to be returned to the oil 
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supply O. Accordingly, the original pressure ap 
pled to the bobbins is maintained. 
In cases where it is desired to vary the pressure 

on the bobbin arms 74 and 75 during operation 
(instead of maintaining a constant originial pres 
sure as above described) an adjustable pressure 
relief valve controlled by suitable mechanism 
associated with the machine, may be incorporated 
in the pressure line 4. 
When the slitting and rewinding operation is 

complete, that is, when the bobbins have reached 
their maximum desired size or at any other de 
sired time, the pressure maintained in the hy 
draulic system may be relieved by opening the 
control valve 37, which was first closed at the 
beginning of the operation. When this valve is 
opened the pump by-passes oil from the in 
take 39 back into the tank O. 
Some of the constructional features of the 

slitting and rewinding machine adapted accord 
ing to my invention which are not apparent in 
Fig. 1 are shown in Figs, 2 and 3 to which atten 
tion is now directed. 

Referring to these figures duplicate parts for 
certain of those shown in Fig. 1 as well as addi 
tional operative parts of the machine will be no 
ticed. In addition to the bobbins 66 and 67, 
shown in Fig. 1, the machine also has two other 
bobbins -76 and 77. These four bobbins are posi 
tioned in staggered relationship as illustrated in 
Fig. 3, which makes it possible to wind thereon 
the four separate strips of paper which are cut 
on the knife cylinder 32. 
The mechanism for rotating the winding drums 

34 and 35, the feed roll 26, and the knife cylin- : 
der 32, is shown in Figs. 2 and 3 and comprises 
the motor 36, belt drive 40, and pulley 78 which 
incorporates a conventional friction clutch (not 
shown). This clutch controls rotation of a main 
drive shaft shown at 79, and the above mentioned 
drums and rolls through suitable geared connec 
tions. A clutch control wheel for manual opera 
tion is shown at 80. 
The pressure cylinders 68 and 69 shown in Fig. 
are duplicated as shown at 8 and 82 in Fig. 3. 

Likewise the racks 72 and 73 and quadrants 70 
and 7 are duplicated at 85 and 86 and 83 and 84, 
respectively, as shown in Fig. 3. These four pres 
sure cylinders each with associated rack and 
quadrant control the pressure of the four bob 
bins 66, 67, 76 and 77 for proper winding of paper 
on each as described above. 
The construction of the pressure cylinders is 

shown more in detail in Fig. 7. Referring there 
to, the cylinder as shown comprises an outer 
housing or casing 87, having an inlet 88 for the 
oil or hydraulic fluid through line 4. Internally, 
the cylinder comprises a piston arm 89 to which 
is keyed, as shown at 90 the rack 73. The arm 
89 has fastened at the opposite end a piston head 
9, which may be fitted with piston rings to in 
sure compression fitting. 
The operation of the cylinder is as follows: 

When oil under pressure flows through the inlet 
80, pressure is applied to piston head 9 which 
moves the piston arm 89 forward and that in turn 
advances the rack 3. An orifice 92 is provided 
for release of air and oil leakage from the cyl 
inder during operation. The oil drain line which 
is connected to this orifice is indicated at 93 in 
Fig. 1. This drain line returns to oil supply 0. 
The cylinder is mounted on the machine frame 
2 as shown in Fig.1. In the operation of the 
pressure cylinder, as above described, the bobbin 
arm quadrants engaging the racks force the pis 
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ton head back in the cylinder against the previ 
ously established oil pressure. 
The valve 3 shown generally in Fig. 1, is illus 

trated more in detail in Figs. 5 and 6. The con 
struction and operation thereof is as follows: It 
comprises a valve body 94, having a plug 95 with 
Conical end. 96 which is adapted to seal itself in 
an orifice 97. The orifice 97 is enlarged to form 
an annular chamber 98, which is connected to an 
oil exhaust line 99. 
The other end of the orifice 97 connects with 

the oil supply line f2. Tapped into the side of 
the orifice 97 is an opening f OO which connects 
with an oil pressure line Ol. The line O in 
turn is connected to the operating means (not 
shown) of the supply roll brake mechanism.f3, 
When the machine is ready to operate the plug 

9 is in the position shown in Fig. 6 and thus seals 
of the oil from the exhaust line 99, forcing it to 
flow through the pressure line O and thereby 
applying pressure to the brake mechanism 3, 
which in turn prevents the supply roll 8 from 
rotating. When the machine starts operating 
and the roll 24 rises as previously described, the 
plug 95 is gradually withdrawn from the orifice 
97 so that some of the oil can flow into the cham 
ber 98 and out through the exhaust line 99, there 
by relieving the pressure. When the plug 95 is 
in the position shown in Fig. 5 all of the oil 
escapes through the exhaust line 99 and no pres 
sure is applied to the brake mechanism 3. 
The tapered section 96 of the plug 95 may be 

ground to any desired contour to provide various 
degrees of control of the pressure. Such varia. 
tion in contour would adapt the system for speedy 
or gradual pressure control. 
The valve 43, as above described, is actuated 

during operation of the machine, by means of 
control arm 4, which is connected to a link fo2. 
This link 02 is in turn connected to a rod 03 
which is clamped to the plug 95 as at 04. A dash 

- pot 05 is provided to assure smooth movement of 
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the arm 03 and ultimately the control rol. 24. 
Various modifications and changes may be 

made in the above described machine and hy 
draulically controlled tensioning or pressure 
mechanism without departing from the scope of 
my invention, some of the novel features of which 
are defined in the appended claims. 

I claim: 
1. In a slitting or rewinding machine having 

a Supply roll and at least one rewind roll and 
a Winding drum to drive said roll, means for 
passing a continuous web from the supply roll 
and between the drum and said rewind roll, the 
combination of hydraulically controlled pressure 
mechanism for regulating the tension of the web 
running from the supply roll and for maintaining 
constant pressure between the rewind roll and 
said drum, the rewinding roll resting upon the 
winding drum and being maintained in positive 
pressure contact therewith by said hydraulically 
controlled mechanism, the pressure control 
mechanisms for regulating the tension of the 
web and for maintaining the pressure on the 
rewind roll being interconnected as component 
parts of a single hydraulic system. 

2. In a slitting or rewinding machine having 
a Supply roll and at least one rewind roll and 
winding drum for passing a continuous web 
therebetween, the combination of hydraulically 
controlled pressure mechanism for regulating the 
tension of the web from the supply roll and for 
maintaining constant pressure on the rewind roll, 
the rewinding roll resting upon the winding drum 
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and being maintained in positive pressure con 
tact thereWith by said hydraulically controlled 
mechanism comprising a pressure cylinder hav 
ing a longitudinally adjustable rack, and a quad 
rant meshing Withi said rack and connected to 
said rewind roll so that movement of the rack 
will control the pressure on the rewind roll. 

3. A slitting or rewinding machine for con 
tinuous web material comprising a supply roll, 
and at least one rewind roll, rotatable winding 
drum supporting said rewind roll and a movable 
hydraulically controlled pressure arm connected 
with said rewind roll and a hydraulic pressure 
cylinder connected with said arm for maintain 
ing said rewind roll in positive, surface pressure 
contact With Said Winding drin, Said pressure 
arm having fixedly associated therewith a toothed 
quadrant and said pressure cylinder having an 
elongated rack that meshes with said quadrant so 
that movement of the rack under hydraulic pres 
sure causes arcuate movement of said quadrant 
and said pressure arm. 

4. In a slitting or rewinding machine for con 
tinuous web material, a supply roll, an hydraul 
lically controlled brake directly connected to said 
rol for regulating the tension on the Web Sup 
plied from said supply roll, a rewind roll for 
rewinding said Web, slitted or not, an hydraul 
lically controlled means for regulating the press 
sure on said rewind roll so that the Web Will 
reWind tightly and evenly on said reWind roll, 
both of said hydraulically controlled means being 
interconnected as component parts of a single 
hydraulic System. 

5. A slitting and rewinding machine compris 
ing a supply roll of web material to be slit into 
a plurality of webs of narrower width, a plurality 
of winding drums for advancing the slit webs, 
a plurality of rewind rolls for winding indi 
vidually thereon the several slit webs, said re 
wind rolls resting upon and rotated by said wind 
ing drums, supporting means for said rewind 
rolls, and an hydraulically controlled pressure 
means cooperatively associated with each of said 
supporting means for applying individually a 
fixed predetermined pressure between each of 
said associated pairs of rewind rolls and winding 
drums so that the separate slit webs are indi 
vidually controlled and wound tightly and evenly 
on each of said reWind rolls. 

6. In a slitting and rewinding machine for 
continuous web material, a supply roll, a hy 
draulically controlled brake connected to said 
roll for regulating the tension on the Web Sup 
plied from said supply roll, a plurality of wind 
ing drums, a plurality of rewind rolls positioned 
in spaced, side by side relationship and resting 
on said winding drums to receive the Several 
slit webs, and hydraulically controlled pressure 
means cooperatively associated with said reWind 
rolls to exert, a positive, regulated pressure be 
tween said winding drums and said rewind rolls 
and thereby cause the plurality of slit Webs to 
wind simultaneously and evenly and tightly on 
said plurality of reWind rolls. 

7. In a slitting and rewinding machine for 
continuous Web material, a supply roll, a plurality 
of rewind rolls separately positioned in at least 
two groups, the rolls of each group being ir 
spaced side by side position and the rolls of one 
group being staggered with respect to the rolls 
of the other group, a plurality of windirig drums 
supporting said rewind rolls and a plurality of 
hydraulically controlled pressure means COOper 
atively associated with said groups of rewind 
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10 
rolls, one each of said pressure means being in 
dividually connected with each of said rewind 
rolls to effect a positive pressure thereon and 
cause tight, even, individually controlled winding 
of the slit webs on said rewind rolls, and all of 
Said hydraulically controlled pressure means be 
controlled by a common source of hydraulic pres 
Sure so that uniform pressure is applied to all 
of Said rewind rolls, - 

8. A machine adapted for sitting a continu 
OuS Web of material into a plurality of narrower 
WebS and rewinding the sit webs, comprising a 
plurality of Spaced side by...side separate sets of 
rewinding rolls for receiving and simultaneously 
rewinding the slit webs into tight, evenly w und, 
separate rolls, a winding drum located beneath 
and in driving contact with each of said re 
Winding rolls, and an hydraulically controlled 
pressure means cooperatively associated with 
each of said reWinding rolls for applying a con 
stant, equal, positive pressure to each of said 
rewinding rolls and thereby establishing a con 
stant pressure between each of Said reWind rolls 
and the underneath Winding drum. 

9. A machine as defined in claim 8 and in 
which the hydraulic pressure, means comprise a 
pressure cylinder having a longitudinal adjust 
able rack, and a quadrant meshing With Said 
rack and connected with said rewind roll so that 
movement of the rack under hydraulic pressure 
will control the pressure on the rewind roll. 

10. A machine adapted for slitting a continu 
ous web of material into a plurality of narrower 
webs and rewinding the slit Webs, comprising 
a plurality of winding drums for advancing the 
slit webs, a plurality of rewind rolls for winding 
individually thereon the several slit webs, each 
of said rewind rolls resting upon and being ro 
tated by said winding drums, each Winding drum 
having sectioned portions for individually sup 
porting the rewind rolls, and differential gear 
ing connecting the sectioned portions of said re 
wind rolls whereby said sectioned portions are 
actuated differentially to compensate for dif 
ferences in tension on the slit. WebS delivered to 
said rewind rolls. 

11. A machine adapted for slitting a contin 
uous web of material into a plurality of narrower 
webs and rewinding the slit webs, comprising a 
plurality of rewind rolls separately positioned 
in at least two groups, the rolls of each group be 
ing in spaced side by side position and the rolls 
of one group being staggered with respect to the 
rolls of the other group, a plurality of Winding 
drums supporting said rewind rolls, a winding 
drum being provided for each group of rewind 
rolls and each winding drum having Sectioned 
portions individually supporting the component 
rewind rolls in each group respectively, and dif 
ferential gearing connecting the Sectioned por 
tions of said winding drums whereby said sec 
tioned portions are actuated differentially to 
compensate for differences in tension on the slit 
webs delivered to said rewind rolls. 

12. A machine adapted for sitting a continuous 
Web of material into a plurality of narrower Webs 
and rewinding the slit webs, comprising a plu 
rality of rewind rolls separately positioned in at 
least two groups, a plurality of Winding drums 
supporting said rewind rolls, a winding drum 
being provided for each group of rewind rolls 
and each winding drum having sectioned por 
tions individually supporting the component re 
wind rolls in each group respectively, driving 
means for said Winding drums, differential 
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gearing disposed intermediate said driving 
means and said winding drums whereby power 
delivered by said driving means is divided be 
tween said winding drums in accordance with 
their respective load requirements, and differ 
ential gearing connecting the sectioned portions 
of said winding drums and similarly actuating 
said sectioned portions. . 

13. A winding drum for machines adapted for 
slitting a continuous web of material into a plu 
rality of narrower webs and rewinding the slit 
webs and in which a plurality of rewind rolls 
are arranged for receiving and rewinding the 
several slit webs, comprising a composite winding 
drum having sectioned portions for individually 
supporting said rewind rolls, and differential 
gearing connecting said sectioned portions 
whereby said sectioned portions are actuated 
differentially to compensate for differences in 
tension on the slit webs delivered to said rewind : 
rolls. 

14. A winding drum for machines adapted for 
slitting a continuous web of material into a plu 
rality of narrower webs and rewinding the slit 
webs and in which a plurality of rewind rolls are 
arranged for receiving and rewinding the several 
slit webs, comprising a composite winding drum 
having sectioned portions for individually sup 
porting said rewind rolls, and means for asso 
ciating the sectioned portions of said composite 
winding drum whereby said sectioned portions 
are actuated differentially to compensate for dif 
ferences in tension on the slit Webs of paper de 
livered to said rewind rolls, resulting from slack 
edges of the continuous web being slit. 

15. In a slitting and rewinding machine, the 
combination with means for slitting a continu 
ous web of material into a plurality of narrower 
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webs, of a plurality of rewind rolls arranged for 
receiving and rewinding the several slit webs, and 
winding drums having sectioned portions for in 
dividually supporting said rewind rolls, each of 
said sectioned portions being actuated differ 
entially whereby the several slit webs are wound 
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at Speeds proportioned to compensate for varia 
tions in tension on the several slit webs. 

16. In a machine adapted for slitting a con 
tinuous web of material into a plurality of nar 
rower webs and rewinding the several slit webs, 
a winding drum having sectioned portions, each 

..of said sectioned portions providing an indi 
vidual winding surface for one of said slit webs, 
and each of said sectioned portions being actu 
ated differentially whereby the winding speeds 
of said sectioned portions are proportioned to 
compensate for variations in tension of said webs. 
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