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HUNT & MIOSCROP

The Swimming roll system

Pages 1 to 5 of STD\0004A\SMOGS-A

Introduction

The Hunt & Moscrop Swimming roll system features real-time, roll deflection control for .
applications where uniform pressure is to be constantly maintained across the roll nip.
The main components of this system are the Swimming roli(s) and the control unit.

Construction and basic principles of the Swimming roll (Fig 1)

The two main components of the Swimming roll are the centre shaft and the outer shell.
A spherical roller bearing assembly is located within each end of the shell. In operation
the shaft remains stationary while the shell freely rotates on the roller bearings. The
annular space between the shaft and the shell is divided into two chambers by
longitudinal seals which are mounted along the full length of the shaft.

Cross sectional view of Swimming roll showing the
{ormation of two intemal chambers by way of longitu-
dinal sealing elements

Fig 1




HUNT & MIOSCROP
The Swimming roll system [STD\00OASIAQD5-A]
Key to illustration | |
ITEM (1)  Centre shaft ITEM (2)  Outer shell
ITEM (3) Roller bearings ITEM (4) End seal support ring

ITEM (5) Longitudinal seals ITEM (6)  Oilinlet port (feed)
ITEM (7)  Oil outlet port (drain)

Shell deflection is achieved by loading the Swimming roll pressure chamber. This is done
by pumping oil into the shaft via the inlet port (feed) on the shaft end. From the inlet port
the oil passes through the feed bore within the shaft body and on into the pressure
chamber. The oil exerts a force between the shaft and the shell and causes them to
deflect, the amount of deflection being directly proportional to the oil pressure.
Effectively, the shell is kept floating on oil.

The shaft mounted longitudinal seals are spring loaded so that their contact with the bore
of the shell is maintained when the shaft is deflected. This ensures that the efficiency of
the pressure chamber is unaffected during roll operation. The seals are arranged so that
a certain amount of oil is able to pass into the non—pressurised chamber to provide
essential lubrication for the seals and bearings. This oil is returned to the oil reservoir via
the outlet port (drain) on the shaft end.

Adequate lubrication for the internal components is vital therefore the Swimming roll is at
least half full of oil under all operating conditions. The iubricant in the assembly is
contained by end seals which are enclosed within the end geal housing.

The Swimming roll in operation (Fig 2)

For the following example, consider a two roll calender with a Swimming roli fixed in the
bottom position (i.e. pressure chamber in top position) and a top, externally loaded
mating roll. Fig 3 details the nip profile, the extent of the deflection of the rolls has been
exaggerated for illustration purposes.

In example A, the mating roll is made to deflect upwards because of the force exerted on
its edges by the external loading system In this case there is no hydraulic pressure being
applied to the Swimming roll therefore it deflects in the opposite direction to the mating
roll (negative deflection). The result of this is an unequal nip pressure across the sheet.

Page 2



The Swimming roll system : [STD\O0O4\SNA00S-A]

v Represents the extemal toading system

< Denotos pressurised ol

No hydraulic pressure

Sufficient hydraulic pressure to straighten shell

..... Additional hydraulic pressure to defiact
- shell for equal linear nip pressure

In example B, some hydraulic pressure is applied to the Swimming roll. The resulting
reaction between the shaft and the shell causes the shell to straighten. As can be seen,
the extent to which the shaft deflects is greater. Although the nip profile is improved over
that in example A, it is still unequal because of the deflection of the mating roll.

In example C, additional pressure is applied and the shell deflects positively to match the
curvature of the mating roll. Although the mating roll is still deflecting due to the end
effects that it is experiencing, the nip pressure is now equal across the sheet.

The control unit (Fig 3)

Note: control schemes can differ greatly according to customer requirement. The
following considers a basic system which is sufficient to explain its fundamental
responsibility.

Oil is drawn from the reservoir by the hydraulic pump and is pumped through the feed
line towards the feed port of the Swimming roll. There are four components through
which the feed line passes.

Pagse 3



K|
HUNT & MOSCROP

The Swimming rofl system [STD\DOOAISIAQ05-A]

=
S

4.1, Qil cooler

The oil temperature is monitored by a temperature probe which is immersed in the 4
system oil in the reservoir. If the oil temperature rises above the required operating level
the water supply to the oil cooler will be switched in to reduce the temperature.

V Drain ol
w—— Ditlorential pressure -
Operators control
saon = — T gauge
v of Pressure control mdmme O
valve - |
. Pneumatic ofl
presgure control
. = signal
PRESSURISED CHAMBER J
UNPRESSURISED CHAMBER
Pressure
regulating
valve
Drain fine Ofl fiter
Oil back
pressure line
Hydraufic pump . Flowswitch electrical
interdock
Temperature 2 § Oil pressure supply fine
probe— 2
Ol heator e,
Of reservolr Qil cooler
- Most basic Swimming roll system configuration, comprising o!l supply and pump, Swimming roll and of! pressure control scheme

Fig 3

4.2. Flowswitch electrical interlock

This is a fail-safe device which will activate an alarm or unload the Swimming roll (or
both) if the flow of oil through the feed line is lost. This could be the result of a pump
failure or a break or blockage in the line. )

2
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4.3.

4.4.

Oil filter

The ail filter removes any foreign matter which may be present in the system oil, thus
protecting the internal components of the Swimming roll and the pump from damage.

Pressure regulator

This device is attached to the end of the Swimming roll centre shaft and controls the flow
of oil to the inlet (feed) and outlet (drain) ports. The level of il flow to the roll is controlled

by an internal piston which opens and closes an aperture to the ports depending on the
oil pressure, relative to a set point.

Excess oil, superfluous to the Swimming roll load is routed into the drain port and on into
the non—pressurised chamber. The set point or reference is a pneumatic signal
originating from the operators console. The ability to adjust the reference signal gives
contro! over the oil pressure in the Swimming roll and thus the level of deflection.
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