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in the bottom roll to counteract the nip load created by the weight of all three rolls,
plus bearings, doctors, etc. This regulation would, of course, have to change with
each addition of a roll, or more than one roll, or rolls plus external load.

If for some reason the operation requires that the stack have a slight overcrown
or undercrown for a given nip condition, it is possible to adjust the internal pressure
of the "Swimming Roll", so that the shell has a slight deflection upward or downward.
Normally this would be specified at plus 10% from a maximum load condition. In effect,
what is being produced under these conditions, is, with overpressure, a crowning of
the shell in an upward direction, or an undercrown by having less pressure under the
shell than is required to support the load being applied at the nip.

If the deflection required, either in an upward direction or a downward direction,
exceeds acceptable stress conditions in the roll shell to make this deflection match a
mating roll deflection, then special arrangements must be made in the design of the roll
by changing its size to accommodate the conditions, or the mating roll dimensions must
be changed to reduce its deflection.

The controls for a "Swimming Roll" in a top roll position and in a bottom roll
position on a super calender, plus the cylinder loading of the top roll, can all be bal-
anced through the control system so that one adjustment of the external pressure being
applied at the top roll will automatically adjust the pressure in the top roll pressure
chamber and the bottom roll pressure chamber, so that the system remains in balance
and uniform nip pressure exists across the sheet.

Applications

As mentioned previously, the bulk of the rolls which have been installed in
North America have been on machine calenders. This roll can be applied in many
paper manufacturing process operations or in pulp production. It has been applied in:

Machine Calender Stacks

Super Calenders

Size Presses

Breaker Stacks

Embossers

Wet Presses

Smoothing Presses

Yankee Machine Pressure Rolls
Coaters



Basically the roll has an application anywhere that a variable nip pressure may
be required in the paper making process.

It has been found, in general, that approximately 30% less pressure is required
to obtain equivalent quality. This is a general statement probably resulting from the
fact that a smaller diameter roll can be used. The smaller diameter roll results in
higher specific nip pressures due to the fact that the nip is narrower than with a roll
of larger diameter. A number of these rolls have been supplied with rubber covering.
The straight grinding of the "Swimming Roll" offers better draw control from the press
and longer life between regrinds. The cooling, due to the oil circulation, helps the
rubber cover life.

It has been reported that felt life, where this roll has been used in a press loca-
tion, has been increased from two weeks to six or eight weeks on a Yankee machine,

apparently due to the absence of crown.

Pulp Production Applications

In general, we have used the roll in two places in pulp production: in the wet
press, which is similar to paper operation, and as a densification press for dissolving
cellulose production.

It has been found through experience that in connection with dissolving pulp pro-
duction, high densification improves the quality. This is brought about by the fact that
dissolving by the caustic solution, which is applied to the cellulose, does not occur
rapidly or does not get a shock due to the fact that the high densification allows the
sheet of pulp to become completely submerged in the solution before dissolving starts
to occur. Fluid penetration is delayed for a short interval which results in more uniform
penetration resulting in less shock to the fibers. Consider as a comparison, for example,
a drop of water dropping on a blotter versus a drop of water dropping on a very dense high-
finish sheet. The application of the roll to the wet press is very similar to a paper ma-
chine application.

The use of two of these rolls in the densification press provides a very sharp
nip and therefore high densification. It is important to keep the diameter of the roll as
small as possible. The higher the nip pressure the more important a slight difference
in diameter becomes.

In sulphite pulp production we have found that the nip pressure required is as
high as 2000 pli. With the smaller diameter rolls the resulting densification press ma-
chine is smaller requiring less space and in turn the mill is able to retain more drying
capacity. We build a complete press, not just the rolls.

There are a multitude of potential applications for this roll. As previously men-

tioned, variable nip pressure requirements or variable deflection requirements repre-
sent potential applications. This roll also presents the possibility of increasing the
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width of existing machines, where, due to high loads, widths are limited and/or loads
are so high that bearings and housings become larger than the roll to obtain sufficient
journal strength. Less space is required due to reduction in roll diameter.

Points to be considered in connection with the benefits of this roll are:

1. Smaller diameter resulting in less space required, less weight to
handle, and higher specific nip pressure.

2. No crown required eliminating any question with regard to speed
differentials or slippage.

3. Uniform nip pressure control regardless of load conditions.

4. Since the roll is smaller it therefore weighs less and therefore
represents less weight in handling.

5. Due to the fact that the roll has circulating oil inside, a resulting
condition of more uniform temperature control occurs, tending to
eliminate hot spots in operation.

6. Roll Materials - Any material which can be made in the form of a
shell and which will withstand the load conditions which are imposed
is a potential material for use in this roll construction.

7. Travel of the sheet is unlimited.

8. The roll is simple to install.

9. Since the roll is smaller in diameter and does not have a crown,
grinding is simplified.

Driven Rolls

There are several methods of driving the roll as previously mentioned. The
selection of non-driven or driven type is dependent on a number of factors. The pre-
ferred method of driving the roll for the paper industry is our on-center drive design
which consists of providing an antifriction bearing to support the stationary shaft on
the drive end rather than the normal spherical stationary type bearing support. We
then provide a coupling between the shell and a stub shaft which is mounted around the
O.D. of this support bearing. The stub shaft is supported by bearings mounted on its
O.D. These are then mounted in a stationary housing. This provides a shaft exten-
sion on which a conventional drive coupling can be mounted. Because our design in-
corporates a flexible coupling between the drive extension and the shell, the driven
roll functions and operates identically to the non-driven type roll.
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A sprocket or a gear can be mounted on the end of the shell, and by the use of
a chain or mating gear the shell can be driven. A belt drive over the end of the shell
can be used as a drive. The use of a chain or gear results in certain problems of mis-
alignment and therefore is not too desirable; however, a number of rolls with various

external drives of the type mentioned above are satisfactorily operating on lower speed
applications.
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