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@ Apparatus for preventing undesired fluid flow past a flow control location.

@ An apparatus is disclosed for controlling fluid to the fluid pan.
flow at a flow control location between first and
second rollers. Each roller is rotatable about its
longitudinal central axis. The two rollers are dis-
posed adjacent to each other so as to form a flow
control location or nip between the roliers. The nip
has an entrance side and an exit side. As the rollers
rotate, fluid from a fluid pan is carried on the outer
surface of the first roller to the entrance side of the
nip. Some of the fluid at the nip is transferred onto
the outer surface of the second roller. As the roilers
continue to rotate, the fluid flows out of the nip at the
€N\ exit side of the nip. An excess fluid condition occurs
L at the nip when the amount of fluid flow to the
entrance side of the nip exceeds the amount of fluid
o0 flow from the exit side of the nip. A brass collar is
¥ connected at one end of the first roller. Another
brass collar is connected at the other end of the first
I roller. The two brass collars rotate with the first roller
™ and cooperate to prevent excess fluid at the en-
O trance side of the nip from flowing around the op-
posite axial ends of the nip onto the second roller.
&This is accomplished by the two brass collars pick-
ing up excess fluid at the entrance side of the nip
and subsequently transferring the excess fluid back
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APPARATUS FOR PREVENTING UNDESIRED FLUID FLOW PAST A FLOW CONTROL LOCATION

Background o_f Eh_e Invention

Technical Field

The present invention relates to controlling fluid
flow at a flow control location, and is particularly
directed to an apparatus for preventing undesired
fluid flow past a flow control location defined by a
nip formed by a pair of rollers. The apparatus of
the present invention is especially applicable to a
dampening system of a printing press.

Background Art

A dampening system for a printing press typi-
cally includes a plurality of rollers for transferring
dampening fluid to a printing plate during operation
of the printing press. The printing plate is secured
to a plate cylinder of the printing press. One of the
plurality of rollers is a pan roller rotatable about its
longitudinal central axis. Another one of the plural-
ity of rollers is a slip roller rotatable about its
longitudinal central axis and located adjacent to the
pan roller. A nip is formed between the two rollers
along the axial extent of the two rollers. The nip
has a fluid entrance side at which fluid enters the
nip and a fluid exit side from which fluid flows from
the nip.

During operation of the printing press, the pan
roller rotates about its longitudinal central axis in
one direction while the slip roller rotates about its
longitudinal central axis in the opposite direction.
Thus, at the nip between the two rollers, the pan

and slip rollers rotate in the same direction. The .

pan roller is partially immersed in a supply of
dampening fluid, and the dampening fluid adheres
to the outer surface of the pan roller as the pan
roller rotates. The fluid is carried on the outer
surface of the pan roller to the entrance side of the
nip. Thus, the fluid enters the nip between the two
rollers.

When the dampening fluid carried on the outer
surface of the pan roller enters the nip between the
two rollers, some of the fluid is transferred onto the
outer surface of the slip roller. The fluid not trans-
ferred onto the outer surface of the slip roller
remains adhered to the outer surface of the pan
roller. The fluid adhering to the outer surface of the
slip roller is subsequently transferred by other roll-
ers onto the outer surface of the printing plate. The
fluid which remains adhered to the outer surface of
the pan roller is carried back to the supply of
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dampening fluid.

As known in the art, it is desirable to control
the amount of fluid transferred to the outer surface
of the printing plate. One way to control the amount
of fluid transferred to the printing plate is to control
the rotational speed of the pan roiler and the rota-
tional speed of the slip roller. An increase in the
speed of each of the roliers increases the amount
of fluid transferred to the printing plate. Likewise, a
decrease in speed of each of the rollers decreases
the amount of fluid transferred to the printing plate.
Another way to control the amount of fluid trans-
ferred to the printing plate is to skew one of the
two rollers along the axial extent of the two roliers.
Still another way is to increase or decrease the
pressure between the two rollers at the nip. Thus,
the nip is a flow control location in the dampening
system.

If the amount of fluid carried on the outer
surface of the pan roller to the entrance side of the
nip exceeds the amount of fluid flowing out of the
nip at the exit side of the nip, a buildup of excess
fluid at the entrance side of the nip occurs. The
excess fluid at the entrance side of the nip tends fo
flow to the opposite axial ends of the nip. Although
some of the excess fluid drips from the opposite
axial ends of the pan roller back into the fluid pan
due to gravity, some of the excess fluid may flow
around the opposite axial ends of the nip (the flow
control location) and onto the slip roller. Some of
the fluid transferred onto the slip roller in this
manner is subsequently transferred to the printing
plate. This fluid flow around the opposite axial ends
of the nip onto the slip roller is undesirable be-
cause such flow is uncontrolled and unintended.

Summary of the Invention

The present invention provides an apparatus
for controlling fluid flow at a flow controf location
between two rollers. The apparatus includes means
connected at the opposite axial ends of one of the
rollers for preventing undesired fluid flow past the
flow control location. The apparatus of the present
invention is particularly suitable for use in a damp-
ening system of a printing press.

In a preferred embodiment of the present in-
vention, the apparatus includes a pan roller having
a collar fixedly connected at each of the opposite
axial ends of the pan roller. The pan roller is
partially immersed in a fluid pan filled with damp-
ening fluid. The pan roller is disposed adjacent to a
slip roller to form a nip between the pan roller and
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the slip roller. The nip has an entrance side and an
exit side and extends along the axial direction of
the pan and slip rollers. The slip roller is disposed
adjacent to a vibrator roller which, in turn, is dis-
posed adjacent to a form roller. The form roller is
disposed adjacent to a printing plate secured to a
plate cylinder of a printing press. The rollers are
rotatable about their longitudinal central axes.

The pan roller is rotated about its longitudinal
central axis to carry fluid on its outer surface from
the fluid pan to the entrance side of the nip. The
fluid at the nip is either transferred onto the outer
surface of the slip roller or remains adhered to the
outer surface of the pan roller. The fluid on the
outer surface of the pan roller is carried back into
the fluid pan. The fluid transferred onio the outer
surface of the slip roller is subsequently transferred
to the printing plate.

In the event of an excess fluid condition at the
entrance side of the nip, the excess fluid tends to
flow to the opposite axial ends of the nip. When the
excess fluid reaches the ends of the nip, some of
this fluid drips back into the fluid pan due to
gravity. In accordance with the present invention,
some of the excess fluid is prevented from flowing
around the opposite axial ends of the nip onto the
slip roller by the collars at the opposite axial ends
of the pan roller. The two collars rotate with the pan
roller about the longitudinal central axis of the pan
roller. Thus, the two collars pick up excess fluid at
the opposite axial ends of the nip and move the
excess fluid away from the slip roller. This fluid is
transferred back into the fluid pan by rotation of the
collars with the pan roller. By preventing the ex-
cess fluid at the entrance of the nip from flowing
around the opposite axial ends of the nip onto the
slip roller, accurate control of the amount of fluid
transferred to the printing plate is maintained.

Brief Description of the Drawings

Further features of the present invention will
become apparent to those skilled in the art to
which the present invention relates from reading
the following specification with reference to the
accompanying drawings, in which:

Fig. 1 is a schematic illustration of a damp-
ening system for a printing press and consiructed
in accordance with the present invention;

Fig. 2 is a schematic perspective view of a
portion of the dampening system shown in Fig. 1
illustrating the relationship between two rollers and
a flow controi location between the two rollers;

Fig. 3 is an enlarged, partial schematic il-
justration of Fig. 2 taken approximately along line
3-3 of Fig. 2 illustrating the manner in which damp-
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ening fluid is transferred from one roller to the
other roller; and

Fig. 4 is an enlarged, side view of Fig. 2
taken approximately along line 4-4 of Fig. 2 further
illustrating the relationship between the two rollers
and the flow control location between the two roll-
ers.

Description of a Preferred Embodiment

The present invention relates to a fluid flow
control apparatus for preventing undesired transfer
of a fluid past a flow control location. The applica-
tion and construction of the apparatus of the
present invention may vary. The apparatus of the
present invention is particularly suitable for use in a
dampening system of a printing press and will be
described herein as applied thereto.

A dampening system for use in a printing
press, constructed in accordance with the present
invention, is illustrated in Fig. 1. The dampening
system 10 includes a pan roller 12 partially im-
mersed in a fluid pan 14 filled with a dampening
solution. A typical dampening solution includes wa-
ter, alcohol, and gum arabic. :

Referring to Figs. 1 through 4, the pan roller 12
is rotatable about its longitudinal central axis 25
and has a cylindrical outer surface. The longitudinal
central axis 25 of the pan roller 12 lies on a vertical
line 19. The outer surface of the pan roller 12 as is
conventional is made of a chrome material. The
pan roller 12 is located adjacent to a slip roller 16.
The slip roller 18 is rotatable about its longitudinal
central axis 27 and has a cylindrical outer surface.
A line 21 extends through the longitudinal central
axis 27 of the slip roller 16 and the longitudinal
central axis 25 of the pan roller 12. The position of
the slip roller 16 relative to the position of the pan
roller 12 is such that the lines 19 and 21 intersect
to form a predetermined angle therebetween. The
outer surface of the slip roller 16 as is conventional
is made of a rubber material.

A nip 18 is formed between the pan roller 12
and the slip roller 16 along the axial extent of the
two rollers 12, 16. The nip 18 has a fluid entrance
side 11 and a fluid exit side 13. The entrance side
11 of the nip 18 and the exit side 13 of the nip 18
are located on opposite sides of the line 21. One
side of the line 21 is at a higher elevation than the
other side of the line 21. The entrance side 11 of
the nip 18 is on the side of the line 21 at the higher
elevation. The exit side 13 of the nip is on the side
of the line 21 at the lower elevation.

The slip roller 16 is located adjacent to a
vibrator roller 20. The vibrator roller 20, in turn, is
located adjacent to a form roller 22. The vibrator
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roller 20 and the form roller 22 have cylindrical
outer surfaces and are rotatable about their respec-
tive longitudinal central axes. The form roller 22 is
disposed adjacent to a printing plate 23 secured to
a printing plate cylinder 24 of the printing press.

During operation of the printing press, the pan
roller 12 rotates about its longitudinal central axis
25 in one direction, while the slip roller 16 rotates
about its longitudinal central axis 27 in the opposite
direction. As shown in Figs. 1, 2 and 3, the pan
roller 12 is rotating in the clockwise direction and
the slip roller 16 is rotating in the counterclockwise
direction. Thus, the pan and slip rollers 12, 16
rotate in the same direction at the nip 18 between
the pan roller 12 and the slip roller 16. Since the
pan roller 12 is partially immersed in the fluid pan
14, the dampening fluid in the fluid pan 14 adheres
to the outer surface of the pan roller 12 as the pan
roller 12 rotates about its longitudinal central axis
25. The fluid adheres to the outer surface of the
pan roller 12 because of the affinity between the
fluid and the chrome outer surface of the pan roller
12.

Referring to Figs. 3 and 4, the fluid is carried
on the outer surface of the pan roller 12 from the
fluid pan 14 to the entrance side 11 of the nip 18
between the pan roller 12 and the slip roller 16.
The fluid at the enirance side 11 of the nip 18
moves through the nip 18 to the exit side 13 of the
nip 18 as the two rollers 12, 16 continue to rotate
about their longitudinal central axes 25, 27. Since
the entrance side 11 of the nip 18 is at a higher
elevation than the exit side 13 of the nip 18, gravity
assists in the movement of the fluid through the nip
18.

As the fluid moves through the nip 18 to the
exit side 13 of the nip 18, some of the fluid is
transferred from the outer surface of the pan roller
12 onto the outer surface of the slip roller 16. This
transfer occurs because the affinity between the
fluid and the rubber outer surface of the slip roller
16 is greater than the affinity between the fluid and
the chrome outer surface of the pan roller 12. The
fluid not transferred onto the outer surface of the
slip roller 16 remains adhered to the outer surface
of the pan roller 12. The fluid which remains ad-
hered to the outer surface of the pan roller 12 is
carried back to the fluid pan 14.

Referring to Figs. 1 and 4, as the slip roller 16
continues to rotate about its longitudinal central
axis 27, the fluid carried on the outer surface of the
slip roller 16 is transferred onto the outer surface of
the vibrator roller 20. The vibrator rolier 20, in turn,
transfers the fluid on its outer surface to the outer
surface of the form roller 22. In the same manner,
the fluid carried on the outer surface of the form
roller 22 is transferred onto the outer surface of the
printing plate 23. Thus, the pan roller 12, the slip
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roller 16, the vibrator roller 20, and the form roller
22 of the dampening system 10 cooperate together
to transfer fluid from the fluid pan 14 to the outer
surface of the printing plate 23 secured to the plate
cylinder 24 of the printing press.

The amount of fluid transferred from the fluid
pan 14 {o the printing piate 23 can be varied. One
way to vary the amount of fluid transferred from the
fluid pan 14 to the printing plate 23 is to change
the rotational speed of either the pan roller 12 or
the slip roller 16. A speed conirol mechanism 38,
as known in the art, for varying the rotational speed
of either the pan roller 12 or the slip roller 16 is
operatively connecied to the two rollers 12, 16 as
schematically illustrated in Fig. 1. The speed con-
frol mechanism 38 can be one of a multitude of
conventional designs. Thus, details of its consiruc-
tion will not be discussed. An increase in the speed
of either of the two rollers 12, 16 increases the
amount of fluid transferred to the printing plate 23.
A decrease in the speed of either of the two rollers
12, 16 decreases the amount of fluid transferred to
the printing plate 23.

Another way to control the amount of fluid
transferred from the fluid pan 14 to the printing
plate 23 is to skew the pan roller 12 relative to the
slip roller 16 along the axial extent of the two
rollers 12, 16. When the two rollers 12, 16 are
skewed, the contact pressure between the two roli-
ers 12, 16 changes. An increase in the contact
pressure between the two rollers 12, 16 decreases
the amount of fluid transferred from the fluid pan
14 to the printing plate 23. A decrease in the
contact pressure, up to a certain point, increases
the amount of fluid transferred from the fluid pan
14 to the printing plate 23.

The amount of fluid transferred from the fluid
pan 14 to the printing plate 23 can also be con-
trolled by varying the size of the nip 18 between
the pan roller 12 and the slip roller 16. The contact
pressure between the two rollers 12, 16 varies as a
function of the size of the nip 18 between the two
rollers 12, 16. The amount of fluid transferred from
the pan roller 12 to the slip roller 16 varies as a
function of the contact pressure between the two
rollers 12, 16 in the manner as described
hereinabove. An adjustment mechanism 40, as
known in the art, for adjusting the size of the
contact area between the pan roller 12 and the slip
roller 16 is operatively connected to the two rollers
12, 16 as schematically illustrated in Fig. 1. The
adjustment mechanism 40 can be one of a mul-
titude of conventional designs. Thus, details of its
construction will not be discussed.

The fiuid in the nip 18 is either transferred onto
the outer surface of the slip roller 16 or remains
adhered io the outer surface of the slip roller 16 as
the two rollers 12, 16 continue to rotate about their
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longitudinal central axes 25, 27. The amount of
fluid flowing out of the nip 18 at the exit side 13 of
the nip 18 is the sum of the amount of fluid on the
outer surface of the pan roller 12 and the amount
of fluid on the outer surface of the slip roller 16. A
buildup of excess fluid at the entrance side 11 of
the nip 18 occurs if the amount of fluid transferred
from the fluid pan 14 to the entrance side 11 of the
nip 18 exceeds the amount of fiuid flowing out of
the nip 18 at the exit side 13 of the nip 18.

If an excess fluid condition occurs, the excess
fluid which builds up at the entrance side 11 of the
nip 18 tends fo flow to the opposite axial ends of
the nip 18. Most of the excess fluid flowing to the
opposite axial ends of the nip 18 eventually flows
off the opposite axial ends of the pan roller 12 back
into the fluid pan 14. Some of the excess fluid at
the opposite axial ends of the nip 18 tends to flow
around the opposite axial ends of the nip 18 onto
the slip roller 16. This tendency occurs because of
the greater affinity between the fluid and rubber
outer surface of the slip roller 16 reiative to the
affinity between the fluid and chrome outer surface
of the pan roller 12, and the flow characteristics of
the dampening solution.

The flow of excess fluid at the entrance side 11
of the nip 18 around the opposite axial ends of the
nip 18 onto the slip roller 16 is undesirable. Such
flow is undesirable because of its uncontrolled na-
ture and its adverse effect on the accurate control
of the amount of fluid transferred to the printing
plate 23. One way to prevent this undesirable flow
is to pick up the excess fluid at the opposite axial
ends of the nip 18 and move the excess fluid away
from the slip roller 16.

Referring to Figs. 2, 3 and 4, a collar 30 is
secured to the pan roller 12 at one end 15 of the
pan roller 12. The collar 30 is made of a brass
material. The brass collar 30 has a shape like a
ring with an outer diameter greater than the outer
diameter of the pan roller 12. The brass collar 30 is
made of two separate pieces. Each piece has a
semi-circular shape and forms one-half of the brass
collar 30. The two pieces are held together by
suitable fasteners. When the fasteners are tight-
ened to hold the two pieces together, the brass
collar 30 is fixedly secured to the pan roller 12. As
shown in Fig. 2, a brass collar 35 identical to the
brass collar 30 is fixedly secured to the pan roller
12 at the other end 17 of the pan roller 12.

The two brass collars 30, 35 located at the two
opposite axial ends 15, 17, respectively, of the pan
roller 12 are used to pick up the excess fluid at the
opposite axial ends of the nip 18. Since the func-
tion of each of the brass collars 30, 35 is identical
to the other collar, only the brass collar 30 at the
one end 15 of the pan roiler 12 will be described in
detail. The affinity between the fluid and the brass
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collar 30 located at the end 15 of the pan roller 12
is greater than the affinity between the fluid and the
rubber outer surface of the slip roller 16. This
greater affinity between the fluid and the brass
collar 30 tends to pick up the excess fluid at the
end nip 18 as the brass collar 30 rotates with the
pan roller 12. As the brass collar 30 continues to
rotate with the pan roller 12, the fiuid picked up by
the brass collar 30 moves away from the slip roller
16 and back to the fluid pan 14. Thus, the excess
fluid at the end of the nip 18 is picked up and
moved away from the slip roller 16. By preventing
the excess fluid at the end 15 of the nip 18 from
flowing onto the slip roller 16 in this manner, ac-
curate control of the amount of fluid transferred to
the printing plate 23 is maintained.

The preferred embodiment described herein-
before includes the pair of collars 30, 35 in which
the collars are disposed at the opposite axial ends
15, 17 of the pan roller 12. However, it is con-
templated that the two collars 30, 35 could instead
be disposed at the opposite axial ends of the slip
roller 18. Furthermore, it is conceivable that only
one collar be used instead of two collars. Thus, if
one collar is used, the collar would be disposed at
one end of either the pan roller 12 or the slip roller
16.

This invention has been described above with
reference to a preferred embodiment. Modifications
and alterations may become apparent to one
skilled in the art upon reading and understanding
this specification. It is intended to include all such
modifications and alterations within the scope of
the appended claims.

Claims

1. An apparatus comprising:
a fluid source;
a first roller rotatable about its longitudinal central
axis and having an outer cylindrical surface for
receiving a fluid from said fluid source;
a second roller rotatable about its longitudinal cen-
tral axis and having an outer cylindrical surface, the
outer surface of said second roller and the outer
surface of said first roller defining a nip between
said first and second rollers, fluid being transfer-
rable at said nip from the outer surface of said first
roller to the outer surface of said second roller;
said nip having a fluid entrance side at which said
first roller carries fluid to said nip and a fluid exit
side at which said first and second rollers carry
fluid away from said nip, an excess fluid condition
being formed at the entrance side of said nip if the
amount of fluid said first roller carries to said nip
exceeds the amount of fluid said first and second
rollers carry away from said nip; and characterized
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by

means disposed at at least one end of said nip and
on one of said first and second rollers for prevent-
ing flow of the excess fluid at the entrance side of
said nip around the at least one end of said nip to
the exit side of said nip, and for transferring excess
fluid from the entrance side of said nip back to said
fluid source.

2. The apparatus of claim 1 further character-
ized by including means operatively connected
with said first and second rollers for controlling the
rotational speed of said first roller about its longitu-
dinal central axis and the rotational speed of said
second roller about its longitudinal central axis.

3. The apparatus of claim 1 further character-
ized by including means operatively connected
with said first and second rollers for adjusting the
contact pressure at the nip between said first and
second rollers.

4. The apparatus of claim 1 further character-
ized by a first axis extending vertically and per-
pendicularly through the longitudinal central axis of
said first roller and a second axis extending per-
pendicularly through the longitudinal central axis of
said first roller and the longitudinal central axis of
said second roller, the first and second axes inter-
secting to form a predetermined angle there-
between, the entrance and exit sides of said nip
being disposed on opposite sides of the second
axis, the entrance side of said nip being at a higher
elevation than the exit side of said nip.

5. The apparatus of claim 1 further character-
ized by said first and second rollers being oper-
atively coupled with each other to form a part of a
dampening system of a printing press, said first
and second rollers cooperating with each other and
with other rollers to transfer fluid from said fiuid
source to a printing plate of the printing press.

6. The apparatus of claim 1 further character-
ized by said means disposed at at least one end of
said nip and on one of said first and second rollers
including a collar connected to one end of said one
roller, said collar having a cylindrical ring shape,
the outer diameter of said collar being greater than
the outer diameter of said one roller on which said
collar is disposed.

7. The apparatus of claim 1 further character-
ized by said means disposed at at least one end of
said nip and on one of said first and second rollers
including a first collar connected at one end of said
first roller and a second collar connected at the
other end of said first roller, each of said first and
second collars having a cylindrical ring shape, the
outer diameter of each of said first and second
collars being greater than the outer diameter of
said first roller.

8. The apparatus of claim 7 further character-
ized by each of said first and second collars being
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made of a brass material.

9. An apparatus for transferring excess fluid

away from a longitudinaily extending nip formed
between a first roller rotatable about its longitudinal
central axis and a second roller rotatable about its
jongitudinal central axis to a fluid source, said
apparatus being characterized by:
a collar disposed at one end of one of said first and
second rollers for receiving excess fluid from the
nip and for transferring the excess fluid to the fluid
source, said collar operating to prevent excess fluid
in the nip from flowing around the one end of said
one roller as the first and second rollers rotate
about their longitudinal central axes.

10. The apparatus of claim 9 further character-
ized by said collar having a cylindrical ring shape,
the outer diameter of said collar being greater than
the outer diameter of said one roller on which said
collar is disposed, and said collar being made of
brass material.
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