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[57] ABSTRACT 

A apparatus for controlling the contact pressure between a 
contact roller and a winding roller of winding machines in 
cludes means for supporting the contact roller in such rigid 
manner as substantially considered to be a ?xed support, 
means for detecting at the contact roll the contact pressure 
between the contact roller and winding roller and means for 
urging the winding roller toward the contact roller to provide 
a contact pressure therebetween. The pressure detected at the 
contact roller by the pressure detecting means is fed to a pneu 
matic control means which operates in response to the de 
tected pressure to automatically regulate the contact pressure 
applied through the winding roller at a predetermined level. 

5 Claims, 2 Drawing Figures 
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APPARATUS FOR CONTROLLING THE CONTACT 
PRESSURE BETWEEN A CONTACT ROLLER AND A 

WINDING UP ROLL IN WINDERS 

BACKGROUND OF THE INVENTION 

The present invention relates to a control device for con 
trolling the contact pressure between a winding-up roll and a 
contact roller at desired values in a winder in which a continu 
ous material is wound up on the winding~up roll through the 
contact roll by the central drive, or the surface drive, or the 
combined central and surface drive. 
The contact pressure between the contact roller and the 

winding-up roll should be predetermined and controlled ac 
cording to the material to be wound, the length of the material 
and the winding up tension required. For example, in the case 
where a thick paper sheet is to be wound extremely tightly on 
a winding-up roll, a relatively large contact pressure is 
required. On the contrary, if a thin, soft ?lm is to be wound, it 
is desired to regulate the contact pressure at substantially zero 
or negative value to prevent any deformation of the material. 
However, these requirements have not satisfactorily been met 
with any of conventional winders. 
The conventional winders are classi?ed into the following 

two typical types: 
A. A winder having a winding-up roll rotatably supported at 

a ?xed position and a contact roller in contact with the wind 
ing up roll with a light contact pressure and adapted to move 
backward as the winding diameter is increased; and 

B7 A winder having a contact roller supported at a ?xed 
position and a winding-up roll which is in contact with the 
contact roller adapted to move backward as the winding 
diameter is increased. 

It is a common disadvantage to the above mentioned two 
types of winders that it is difficult to detect the contact pres 
sure between the contact roll and the winding-up roll and ac 
cordingly to positively and exactly control the contact pres 
sure as desired. The winders of the type A can only be used for 
winding a thin and soft ?lm because the contact pressure of 
the contact roller is very small as the contact roller lies on the 
winding-up roll with no other additional weight than its own 
weight. The winders of the type A are also disadvantageous in 
that they cannot be operated at a higher speed since the wind 
ing-up operation at a high speed will cause the contact roller 
to jump and bounce. On the contrary, the winding machines of 
the type B cannot be used for the winding up of a thin, soft 
?lm. 
An attempt was made to overcome the above mentioned 

disadvantages with the conventional winders of the type A or 
B. Namely, both the contact roller and the winding-up roll are 
movably supported and a predetermined pressure is applied to 
the winding roll through the contact roller. Any displacement 
of the contact roller due to an increase in the diameter of the 
winding-up roll is detected and the winding-up roll is positive 
ly moved backward by an automatic control in such a manner 
that the contact roller is moved back to the original, predeter 
mined position, with the result being an automatic control of 
the contact pressure. The winders of this type are very expen 
sive as they employ a continuously proportional integration 
control means utilizing hydraulic power or electric signals. 
Another disadvantage of this type lies in the fact that it is 
possible to transmit a large drive power through the contact 
roller because the contact roller is movably supported. In ad 
dition, it is extremely difficult to operate the winder at a high 
speed and with a high contact pressure to obtain a tight and 
hard winding since the contact roller tends to jump or 
resonate. 
The primary object of this invention is to provide a new and 

useful winding machine in which the contact pressure between 
a contact roller and a winding-up roll is automatically c0n~ 
trolled as desired as the winding diameter is increased. 
Another object of this invention is to provide a new and sim 

ple pneumatic means for detecting the contact pressure 
between a contact roller and a winding roll of winding 
machines. 
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2 
A further object of this invention is to provide a new and 

useful device for controlling the contact pressure between a 
contact roller and a winding-up roll in winders through the 
utilization of pneumatic power. 

SUMMARY OF THE INVENTION 

The winder to which the present invention is applied in 
cludes a winding-up or winding roll for winding thereon, the 
material to be wound, a contact roller which is always in con 
tact with the winding surface of said winding roll, and means 
for supporting said winding-up roll in such a manner that said 
winding-up roll is moved backward as the winding diameter is 
increased. The apparatus for controlling the contact pressure 
between the contact roller and the winding-up roll comprises 
means for supporting said contact roller at such an extremely 
high rigidity as substantially considered to be a ?xed support, 
means for detecting at said contact roller the contact pressure 
between said contact roller and said winding-up roll, means 
for urging said winding-up roll to said contact roller to provide 
a contact pressure therebetween, an automatic control means 
for controlling said contact pressure applied through said 
winding-up roll in response to the contact pressure detected at 
said contact roller. ' 

In a preferred embodiment of the invention the contact 
roller is supported by a support member which is in turn 
resiliently supported by an extremely strong spring so that said 
contact roller is maintained substantially at a ?xed position. 
Means for detecting the contact pressure at said contact roller 
may comprise means for detecting any movement of said sup 
port member against the force of said spring due to the con 
tact pressure applied to said contact roller. The movement of 
the support member may be detected by pneumatic means for 
supplying an air pressure to a predetermined portion of the 
support member. The pneumatic means described produces 
an output air pressure in response to the contact pressure ap 
plied to the contact roller. The pneumatic means may 
preferably comprise a nozzle for supplying an air pressure to a 
?apper which is mounted on the support member for the con 
tact roller. The noule is spaced from the ?apper and has a 
port for detecting the air pressure actually applied to said 
?apper. The force of urging the winding-up roll to the contact 
roller is then pneumatically controlled in response to the air 
pressure detected at said nozzle. 7 ' 

BRIEF DESCRIPTION OF THE DRAWINGS 

This invention will be better understood from the following 
description taken in conjunction with the accompanying 
drawings and its scope will be pointed out in the appended 
claims. 

FIG. 1 is a schematic illustration of a contact pressure con 
trolling device for winding machines embodying the present 
invention; 

FIG. 2 is a enlarged fragmental view of a pressure detecting 
portion of the device. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring now to the drawing, a winding machine with a 
novel contact pressure controlling device embodying this in 
vention includes a contact pressure sensing or detecting 
mechanism and a contact pressure regulating mechanism. As 
best shown in FIG. 2, the contact pressure sensing mechanism 
comprises a contact roller 1 which is rotatably mounted on a 
supportarm 2. The support arm is integrally connected to an 
elongated lever 4 to form a generally V-shaped roller support. 
The roller support is pivotally held at its intermediate point by 
a shaft and ?xedly held at the end of the lever portion 4 by a 
support means generally indicated by the reference numeral 5. 
Support means 5 includes a coil spring 8 having an extremely 
large spring constant and held on a lower ?xed support 
member 6. Support means 5 further includes a stopper I1 
threadingly secured to an upper ?xed support member 9 and 
having a vibration absorbing rubber 10 attached to its contact 
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surface. One end 4a of the lever is disposed and held between 
the coil spring 8 and the stopper 1 1 in an essentially rigid 
manner. The lever 4 in turn substantially rigidly supports the 
contact roller 1 via the arm 2. The coil spring 8 and stopper 1 1 
may suitably be adjusted such that they provide in cooperation 
a force sufficient to support the weight of contact roller 1. 
Pneumatic means 12 for sensing the contact pressure of the 

roller 1 is provided at a position adjacent the sandwiched end 
4a of the lever. Pneumatic means 12 comprises a ?apper 15 
mounted by a fastening screw 13 and a lock nut 14 to the lever 
4 and a cooperating stationary body 19. The stationary body 
19 is disposed directly beneath the ?apper l5 and a shallow 
nozzle bore 16 of relatively large diameter is formed at the top 
of this stationary body in substantial alignment with the ?at 
tened bottom surface of the ?apper 15. The stationary body 
19 is also formed with an air supply port 17 and a pressure de 
tecting or sensing port 18, both of which communicate with 
the nozzle bore 16. The ?apper 15 and the stationary body 19 
are preferably positioned in complete parallel relation toeach 
other with a slight gap therebetween. For this purpose, ?apper 
15 has a spherical support surface 20 which rides on a mating 
concave support surface made within the lever 4. With this 
support arrangement, any incidental inclination of the ?apper 
in any direction with respect to the upper bored surface of the 
stationary member is effectively corrected and the ?apper is 
kept in the desired parallel relation upon urging down the 
upper end of the ?apper by rotating the fastening screw 13. 
The air gap S between stationary member 19 and ?apper 15 is 
maintained in the order of microns under condition where no 
extrenal force is acted on the contact roller 1. As best seen in 
FIG. 1 air under pressure is fed from a suitable pressure source 
(not shown) through a main reducing valve 28 and an auxilia 
ry reducing valve 29 into the nozzle bore 16. The pressure of 
air into the nozzle is adjusted by the auxiliary reducing valve 
29 so as to keep the pressure within the nozzle bore 16 at sub 
stantially zero while no external force is applied to the contact 
roller 1, during which the pressure air is allowed to leak out 
through the gap S. This means that under such state essentially 
no force is imparted to the lever 4 by the pressure air in the 
nozzle bore 16. It is pointed out that the ?apper 15 has a 
rubber ring 21 attached to the bottom surface so as to sur 
round the outer periphery of the nozzle bore 16. _ 
The construction of the contact pressure sensing 

mechanism having been described, the pressure sensing 
operation of the mechanism is now explained. Assume that no 
external force is acted on the contact roller 1, then the air fed 
through supply aperture 17 into the nozzle bore 16 leakes out 
to atmosphere through the gap 5 between the ?apper and the 
stationary body 19 keeping the pressure within the nozzle at 
substantially zero as mentioned above. In this state, no force is 
given to the lever 4 in vertically upward direction by the noz 
zle air. The weight of the contact roller 1 and its associated 
mounting means are supported solely by the support means 5 
in a substantially rigid manner. As a force is applied to the 
contact roller 1 in an upward direction by the increasing wind 
ing diameter of the rolled up material 22, the lever 4 is pivoted 
downward on the shaft 3 against the coil spring 8. The coil 
spring is then compressed to a slight degree in an axial 
direction and the gap S is also slightly reduced due to the verti 
cally downward movement of the lever. A reduction of the gap 
S between the ?apper and stationary body brings about an in 
crease of air pressure within the nozzle bore 16. As the result, 
a force corresponding to the product of the air pressure by the 
nozzle area reacts to the ?apper 15. The positive force acts on 
the contact roller 1, and thus on the supported lever 4 which 
balances in the ?nal analysis with the combined reaction force 
induced by the pressure air and the compressed coil spring. At 
this point, it should be pointed out that a relatively large reac 
tion force is produced by the nozzle air by a minimum amount 
of vertical displacement of the lever due to the fact that the 
nozzle bore 16 has a large bore diameter while the air gap S 
has a minimum vertical distance in the order of microns. Thus, 
the stress variations to be caused in the vibration absorber 

25 

30 

35 

45 

55 

65 

70 

75 

4 
rubber 10 and the strong coil spring 8 by the lever displace 
ment are within an extremely small range. With this novel ar 
rangement of the pressure sensing mechanism, even if the 
strain-stress relations of the coil spring and absorber rubber 
employed are somewhat out of a complete direct proportion 
due to a lack of linearity in their performance curve of com 
pression, the air pressure in the nozzle bore 16 changes in 
exact proportional response to the change of external force on 
the roller 1 , which is a general function of the contact pressure 
between the roller 1 and a winding roller 23 to be described 
later. With this arrangement, any external or contact force 
acting on the roller 1 is sensed or detected out as a variation of 
the air pressure in the nozzle bore 16. his to be understood 
that in actual mechanism the air pressure as sensed in the noz 
zle bore does not necessarily becomes zero while the contact 
roller 1 is completely free of any external force. Accordingly, 
if a suitable pressure indicator instrument is connected to the 
pressure sensing aperture 18 the pressure reading on the in 
strument may be slightly greater than zero. ' A 
Although the detected air pressure in the nozzle bore 

changes in exact proportion to the contact pressure on the 
roller 1, the upper limit of the air pressure is determined by 
the pressure of the compressed air supply source. It is, there 
fore, important to select the pressure of the air supply source 
in connection with the maximum force or contact pressure 
desired to be detected by the sensing mechanism. ' 

In short, the contact pressure on the contact roller 1 is 
sensed by means of the air pressure within the nozzle bore 16. 
The contact pressure controlling mechanism‘of the present 

device is now explained with particular reference to FIG. 1. 
The mechanism includes a pneumatic piston cylinder 26.’The 
piston rod 27 of the cylinder is connected via a crank arm 25 
to a winding shaft 23 for supporting a winding roller 22. As 
shown,the crank arm 25 is pivotally mounted on a shaft 24. 
The piston cylinder 26 is adapted to pneumatically drive the 
winding roller 22 toward and away from the contact roller 1 in 
order to control the contact pressure between the contact 
roller and the winding roll in response to the air pressure de 
tected at the pressure sensing port 18. Pneumatic pressure in 
the piston cylinder 26 is regulated by a servo valve 31. The 
servo valve 31 is connected at its left control port to the pres 
sure sensing port 18 of the sensing mechanism and at its right 
control port to the supply source via a reducing valve 30. The 
servo valve 31 further includes an air supply port and an' air 
discharge port which are adapted to be selectively commu 
nicated with the piston cylinder 26. The air pressure detected 
at the sensing port 18 is applied to the valve 31 through the 
left control port of the servo valve 31 while _a predetermined 
reference air pressure as set by the reducing valve 30 and in 
dicated by a pressure indicator 37 is applied to the valve 31 
through the right control port. With this arrangement, the 
servo valve 31 operates to connect the piston cylinder 26 
either to the air supply side or the air discharge side in 
response to the pressure difference between the reference air 
pressure and the detected air pressure to offset such pressure 
deviation and thereby to control the ‘contact pressure. More 
speci?cally, if the air pressure detected at the sensing port 18 
is lower than the predetermined reference pressure the servo 
valve 31 operates to communicate the air supply port with the 
cylinder 26 permitting compressed air into the cylinder. As 
the air is introduced into the cylinder 26 it pushes the piston 
rod 27 forward to drive the winding roll 22 in clockwise 
direction toward the contact roller 1. The clockwise rotation 
of the winding roller 22 together with the wound-up material 
22b brings the wound-up material into pressure engagement 
with the contact roller 1 to increase the contact pressure 
between the winding roller 22 and the contact roller 1. As the 
result, the contact roller is pushed upward and the lever por 
tion 4 in turn is brought vertically downward against the force 
of the coil spring 8 reducing the air gap S between the ?apper 
15 and the stationary body 19. As has been described previ 
ously, a reduction of the preselected air gap S causes a cor 
responding increase of air pressure in the nozzle 16. This in-_ 
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crease of the air pressure in the nozzle is detected at the 
sensing port 18 and directly applied to the servo valve 31. If 
the detected air pressure as applied to the servo valve rises 
over the predetermined reference pressure, the servo valve 31 
operates to disconnect the piston cylinder 26 from the air 
supply port and connect it to the air discharge port. The air in 
the cylinder is thus discharged therefrom retracting back the 
piston rod 27. As the piston rod retracts, the winding roller 22 
is moved away from the contact roller 1 in counter-clockwise 
direction thereby relieving the contact pressure between the 
winding roller and the contact roller. Decrease of the contact 
pressure on the roller 1 allows the lever to return toward its 
original position wherein the nozzle pressure as detected by 
the sensing port 18 approaches the predetermined value. If the 
detected air pressure reaches the predetermined reference air 
pressure, the servo valve 31 shuts off the cylinder 26 from 
both the supply and discharge ports to keep the contact roller 
1 and the winding roller 22 in a pneumatically balanced condi 
tion.’ in this manner, the servo valve 31 operates the piston 
cylinder 26 such that any deviation of the detected air pres 
sure from the predetermined reference pressure may be cor 
rected, thereby to control the contact pressure between the 
contact roller and the winding roller at a desired value. 

In short, the contact pressure control mechanism works to 
keep the detected pressure, and thus the contact pressure on 
the roller 1 at a precise predetermined value through the regu 
lation of the air pressure within the piston cylinder 26. It is 
noted that the desired control over the contact pressure is ob 
tained regardless of the changes in the weight of the wound-up 
material 22 and the angular position‘ of the arm 25 with 
respect to a horizontal line. 

It is also possible with the present controlling device to con 
trol "negative contact pressure.” ‘ 

For example, if the rolled material 22b moves away from the 
contact roller 1, a negative pressure is imparted to the roller 
by the tension of the continuous web 39 of material running 
through a guide roller 38 over the contact roller. This negative 
contact pressure which tends to push the contact roller 
downward increases as the rolled material 22b moves further 
away from the contact roller 1 and the contact roller is 
thereby pushed downward by the pulling tension of the 
running web 39 of material. The downward movement of the 
contact roller forces the lever portion 4 from the substantially 
?xed position slightly upward against the rubber 10 and a cor 
responding negative air pressure is detected at the port 18. 
Thus, by adjusting the reference air pressure at a desired nega~ 
tive value the winding roller 22 is held at a position spaced a 
predetermined distance away from the contact roller. 1 caus 
ing a predetermined negative force to be imparted to the con 
tact roller. ' 

In actual winding operation, it is necessary to raise or lower 
the support arm 25 at the end of the winding cycle in order to 
remove the wound-up material 22b and set another winding 
roller 22 at a winding start position as indicated by the broken 
line in FIG. 1. With the present controlling device, this is con 
veniently effected by operating the piston cylinder 26 through 
a suitable control valve (now shown). A throttle valve 34 is 
used to regulate the operational speed of the piston cylinder 
26 by controlling the flow rate of the pressure air into and out 
of the cylinder chamber. Another throttle valve 33 is con 
nected in the reference air supply line to permit a slight 
leakage of the reference air into atmosphere, which assures a 
stable reference air pressure and a quick operational response 
of the servo valve to the changing detected pressure. A pres 
sure indicator 35 shows the pressure of the supply air. 
From the foregoing description, it will be appreciated that 

the controlling apparatus of the present invention is capable of 
setting and regulating the contact pressure with respect to the 
rolled up material at a desired value ranging from zero or 
negative pressures to extremely higher pressures. With a wind 
ing machine having this control apparatus incorporated, it is 
entirely possible to wind up a wide variety of continuous web 
materials such as paper, cloth, plastic ?lm etc. on a winding 
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6 
roller at a desired contact pressure depending on the material 
to be wound. For example, a relatively thick paper web may 
be tightly wound up around the'roller at a higher contact pres 
sure, while a thin, soft ?lm of material may successfully be 
wound up at a relatively low contact pressure. Having been 
supported in such high rigidity as considered to be a ?xed sup 
porting, the contact roller in the present control apparatus has 
an extremely high natural vibration frequency making a 
resonance thereof di?icult to occur at higher operational 
speeds. Accordingly, the present control apparatus renders 
possible a satisfactory winding operation of the winding 
machine at higher operational speeds irrespective of the 
material to be handled. Further, with the control apparatus of 
this invention the contact pressure between the contact roller 
and the winding roller, thus the pressure on the wound materi 
al is automatically controlled at a predetermined level through 
novel pressure sensing and pressure regulating means. This 
saves the operator troublesome chores. 

While the present invention has been described in connec 
tion with details of a illustrative embodiment, it is to be un 
derstood that this invention is not limited to the particular em 
bodiment disclosed and that it is intended to cover all modi? 
cations which are within the true spirit and scope of this inven 
tion as de?ned. 
What we claim is: 
1. ln a winder having a winding roller for winding material 

thereon, a contact roller adapted to be constantly in contact 
with the winding roller during the operation of the winder, the 
improvement comprising: 
means for rigidly supporting the contact roller; 
means for mounting the contact roller supporting means to 

afford limited movement of the contact roller and de?ec 
tion of the contact roller supporting means as the diame 
ter of the winding roller increases; 

means for moving the winding roll toward and away from 
the contact roller; 

a ?apper ?xedly formed on a surface of the support means 
for the contact roller; 

a stationary body aligned in spaced ralationship with the 

an air supply port in the stationary body terminating at the 
surface of the stationary body opposite the flapper; 

a source of pressurized air; 
means to deliver the pressurized air to the air supply port to 

provide a constant predetermined pressure at the space 
between the ?apper and the surface of the stationary 
body opposite the ?apper; 

a pressure detecting port in the stationary body; and 
means for analyzing pressure change at the pressure detect 

ing port and activating the means for moving the winding 
roll with respect to the contact roller until the contact 
roller has moved to a position wherein the air pressure in 
the space between the ?apper and the surface of the sta~ 
tionary body opposite the ?apper is at the predetermined 
pressure. 

2. Apparatus as in claim 1 wherein the means for mounting 
the contact roller supporting means to afford limited move-‘ 
ment of the contact roller and de?ection of the contact roller 
supporting means is comprised of a spherical support surface 
structure, a surface in the contact roller supporting means 
formed to mate with the contour of the spherical support sur 
face, a ?xed support to prevent de?ection of the contact roller 
supporting means in all planes but one and a coil spring ar 
ranged to allow de?ection of the contact roller support means 
after a predetermined force is imposed thereon in the plane in 
which the ?xed support does not prevent de?ection. 

3. Apparatus as in claim 1 wherein the means for moving 
the winding roll toward and away from the contact roller is 
comprised of a bellcrank, one arm of which mounts the center 
of the winding roll and a piston actuation, the piston rod of 
which is attached, at its end opposite the piston, to the other 
arm of the bellcrank. 
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4. Apparatus as in claim 3 wherein the means for analyzing 
the pressure at the pressure detecting port and activating the 
means for moving the winding roll is a servo valve. 

5. Apparatus as in claim 1 wherein the means for supplying 
pressurized air to the air supply port is comprised of a conduit 5 
from the air supply source to the pressure supply port and 
pressure reducing valves in the conduit. 
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