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@ Ink fountain assembly and segmented film metering blade.

@ An ink fountain for printing presses is disclosed in which
a piurality of metering segments extend along the surface of
the fountain roll to control the thickness of the ink film applied
to the roll. The metering segments are individually adjustable
toward and away from the fountain roll surface by screw and
nut actuators in combination with springs which bias the seg-

ments toward the fountain roll. Precise positioning of the seg-

ments with respect to the roll is provided because the spring
takes up all backlash within the actuator threads and any play
in the connection between the actuator and the segments and
trough. The actuator is structured to prevent actuator-pro-
duced forces on the segment in the direction of the roll so that
the maximum force of engagement is provided by the spring.
The ink trough and segment assembly is pivoted for movement
to a service position in which the segments can be removed
and replaced without disassembly of the trough assembly.
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INK FOUNTAIN ASSEMBLY AND
SEGMENTED FILM METERING BLADE

This invention relates generally to printing
presses, and more particularly to a novel and improved

system for metering the supply of ink applied to a
fountain roll.

It is known to provide an assembly of metering
segments extending across a printing press fountain roll
to meter the ink on such roll. Such segments are
normally individually adjustable toward and away from the
roll so that the amount of ink applied to each zone on
the roll aligned with each segment can be individually
controlled. Examples of such systems are illustrated in
United States Letters Patents Nos. 3,312,166;:; 3,559,573;
3,978,788; 4,000,695; and 4,058,058. 1In some such sys-
tems, such as those illustrated in United States Letters
Patents Nos. 4,241,691 and 4,328,748, a spring is em-
ployed to bias the metering segments toward the fountain
roll and in the latter of such above-mentioned patents, a
power actuator is employed to overcome the spring force
and pull the metering segments back from the roll.

In order for such systems to function well, it
is necessary to position the metering edge with respect

to the roll surface with extreme accuracy. For example,
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if the metering edge is nol exactly parallel to the roll
surface, the ink film will vary in thickness across the
blade's width. Further, iF a screw-type actuator is used
to move the metering segments toward and away Erom the
fountain roll, backlash or clearance of the screw threads
can result in poor control of the ink Film thickness.

There are several important aspects to the
present invention. 1In accordance with one important
aspect of the invention, a novel and improved metering
segment positioning system is provided. Such system
provides a spring applying a spring force to the metering
segment, urging the associated segments toward the foun-
tain roll surface in combination with a screw-type actu-
ator which operates to adjust the spacing between the
metering edge of the metering segment and the fountain
roll surface.

Extreme accuracy of the position of the metering
segments is provided in accordance with this aspect of
this invention because the spring provides a preload on
the actuator which takes up all of the clearances in the
threads and in the connections between the actuator and
the segments and base. The spring, therefore, eliminates
backlash-caused positional inaccuracy of the metering
segments, as well as any positional inaccuracy resulting
from clearances in the various connections. This allows
the use of actuator patts which need not be manufactured
with extreme precision without the loss of accurate
metering. Consequently, the manufacturing costs are
reduced and a reasonable amount of wear can be tolerated,
so maintenance costs are also rteduced.
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The actuator system is also arranged so that it
cannot cause a metering segment to engage Lhe fountain
roll surface with excessive force, and thereby prevents
unnecessary damage to either part. 1In accordance with
the illustrated embodiment of this invention, the maximum
force that may be applied to the metering segment in the
divection of the fountain roll surface is the force of
the spring, and the actuator screw cannot apply a Eorce
to the metering segment in the direction of the fountain
roll surface.

In accordance with another aspect of this inven-
tion, a pivot connection is provided between the actuator
and the metering segment in which the only force that can
be applied from the actuator to the metering segment is
in the direction toward or away FEFrom the surface of the
fountain roll. Therefore, the metering segments of the
system are free to align themselves with respect to the
fountain roll surface. Such structural arrangement
allows the metering segments to float within limits and
to compensate for variations in the size and shape of the
metering segments resulting from manufacturing tolerances
or the like.

In accovdance with still another aspect of this
invention, a novel and improved system is provided in
which the metering segments can be easily removed and
replaced without any substantial disassembly of the foun-
tain structure. In the illustrated embodiment, metering
segment rtemoval is accomplished by simply pivoting the
fountain down away from the [fountain roll so as to pro-
vide access to the metering segments and threading the

metering segment off the end of the drive screw of the
actuator.
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These and other aspects of the invention are
illustrated in the accompanying drawings, and are more
fully described in the following specification.

FIG., 1 is a side elevation of an ink fountain in
accordance with the present invention, with parts removed
for purposes of simplification of the drawings;

FIG. 2 is a fragmentary view taken along line

2-2 of FIG. 1 illustrating the actuation system for the
metering segment;

FIG. 3 is a side elevation of the actuator
system in longitudinal section; and

FIG. 4 is a view similar to FIG. 1 in which the

fountain trough is lowered to permit removal and replace-
ment of metering segments.

FIG. 1 illustrates an ink fountain in accordance
with the present invention in its normal operative posi-
tion. The fountain includes a frame or housing 10 which
is journaled on a pivot 11 and is releasably locked in
its operative position by a toggle assembly 12. 1In such
operative position, metering segments 13 are positioned
adjacent to the surface 14 of a fountain roll 16. The
fountain roll is supported on a shaft 17 for rotation
‘about the axis of such shaft,



When the fountain roll rotates in an anti-clock-
wise direction as illustrated in FIG. 1, ink contained
within the ink trough, indicated generally at 18, is
carried along the surface 14 of the fountain roll past
the metering edge 19 of the metering segments for subse-
quent transfer to other rolls (not illustrated).

A plurality of similar metering segments 13 are
positioned in alignment along the length of the housing
10 and cooperatg to establish the desired film thickness
of the ink on the surface 1l4. The individual metering
segments are individually adjustable toward and away from
the surface 14 so as to permit vari- ations in the ink
film thickness at various zones along the length of the
fountain roll adjacent to the individu- al metering
segments.

Referring to FIGS. 2 and 3, the metering seg-
ments 13 are rectangular blocks providing an upper sur-
face 21 and a parallel lower surface 22, the latter of
which engages a support surface 23 on the housing 10.

The metering edge 19 is formed by the intersection of the
upper surface 21 and a forward end surface 24.

A spacer plate 26 is positioned across the hous-
ing 10 behind the segments 13 and is also supported on
the surface 23 of the housing 10. The thickness of the
spacer plate 26 is slightly greater than the thickness of
the metering segments 13 so that a cover plate 27 mounted
on the upper surface of plate 26 extends along the upper
surface 21 of the metering segments 13 with slight clear-
ance so that the metering segments can be adjusted. The
cover plate and the surface 23 cooperate to provide
opposed guide surfaces which guide the metering segments

in their movement toward and away from the fountain roll
surface 14.
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The spacer plate 26 is provided with a step bore
31 in alignment with the center of each of the metering
segments 13 providing a shoulder 32 spaced back From the
rearward surface 33 of the metering segments 13. A
spring 34 is positioned within the step bore 31 and
exténds between the shoulder 32 and the reatward sucface
33. The spring 34 is sized so that it is compressed in
position and exerts a spring force on the associated
metering segment 13, urging such metering segment in a
direction toward the fountain roll surface 14.

A screw actuator is provided for each of the
metering segments and includes a screw 36 provided with
threads 37 at its fForward end. Such screw 36 extends
with clearance through the step bore 31 and the spring 34
into a blind bore 38 in the associated metering segment
13. Such blind bore 38 is sized to provide clearance
with respect to the screw 36.

A nut 39 provides a threaded bore 41 which
receives the threads 37 of the screw 36. Such nut is
provided with a cylindrical outer surface 42 which is
positioned in a cross bore 43 in the associated metering
segment 13. Such cylindrical nut and cross bore provide
a pivot connection between the nut 39 and the associated
metering segment 13. Further, the height of the nut 39
is selected to be less than the thickness of the metering
segment 13, as best illustrated in FIG. 3, so that the
nut is free to float within the cross bore 43.

A shoulder 46 is provided on the rearward end of
the screw 36 and is normally held by the spring 34 in
engagement with the rearward surface 47 of the spacetr
plate 26. Engagement between the shoulder 46 and the
surface 47 limits the movement of the screw 36 to the
right (as viewed in FIGS. 2 and 3) to the position
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illustrated in such figures. However, the structure of
the screw is such that the screw can move against the
action of the spring 34 to the left from the illustrated
position, as discussed in greater detail below.

In ovder to adjust the metering segments 13
toward and away from the fountain roll, each screw is
provided with a motor 51 providing an output shaftt 52
(illustrated in FIG. 3) which fits into a bore 53 in the
outer end 54 of the screw and provides a cross pin 56
which is positioned in an axial slot 57 in the end of the
screw. In its position, the cross pin 56 is spaced Ffrom
the inner end of the slot and the drive shaft 52 is
spaced from the innet end of the bore 53 so that the
motor allows the screw 36 to move to the left from the
illustrated position.

With the illustrvated structure, each of the
springs 34 provides a spring bias on the associated
metering segment urging such metevring segment toward the
surface 14 of the Ffountain roll. The screw 36 in cooper-
ation with a nut 39, however, operates to overcome the
action of the spring 34 and moves lLhe metering segment 13
against the action of the spring away from the surface 14
of the Ffountain toll 16 to the desired adjusted posi-
tion. In such condition, however, all of the backlash in
the threads of the screw 36 and nut 39 are taken up by
the force of the spring. Further, any looseness between
the nut 39 and the cross bore 43 is also taken up by the
action of the spring. Consequently, each metering seg-
ment 13 is precisely positioned with respect to the sur-
face 14 by the screw 36 and nut 39 associated therewith.

In order to assure that all clearances and back-
lash are taken up, each spring 34 is selected to provide
a force sufficient to overcome any hydrodynamic forces on
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the blade and to assure that the position of the metering
segment is accurately and precistely determined by the
adjustment of the associated actuator systen.

It should be noted that excessive Fforces cannot
be developed by the adjustment system of the metering
segments. If the screw 36 is rotated in an extending
divection after the associated metering segment engages
the fountain roll, the screw merely moves back and the
shoulder 46 1ifts away from the vrearward surface 47. .’
Consequently, the maximum force of engagement between the
edge 19 of the metering segment and the surface 14 is
that force which is developed by the spring. Such force
is incapable of causing material damage to the fountain
toll or the metering segment. The spring system provided
in accordance with the present invention has the advan-
tage of taking up all clearances and backlash so as to
create precise positioning of the blades and also ensures
that the blade cannot be Forced into damaging contact
with the fountain roll.

Further, with the structure in which the nut is
cylindrical and is positioned in a pivotal manner within
the cross bore 43, the actuator cannot exert any forces
on the associated metering segment except forces in the
direction of the axis of the screw. Consequently, each
of the metering segments is free Lo Float with respect to
the trough housing assembly and to align itself properly
with the surface 14 of Lhe fountain roll. Consequently,
slight imperfections in the dimensional accuracy of the
various components of the system do not adversely effect
the accuracy of the metering of the ink.

Preferably the metering segments are sized as to
provide a small amount of lateral clearance within the
assembly and such clearance is filled with a grease to
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prevent leakage of the ink. Further, a greasing system
substantially as illustrated in U.S. Letters Patent No.
4,000,695 may be utilized to ensure that a good coating
of grease 1is maintained along the various surfaces of the
metering segments to prevent objectionable leaking of ink
through the clearances between mating surfaces. Such
patent is incorporated by reference for such disclosure.

As best illustrated in FIG. 4, the toggle 12 can
be released to allow the housing 10 to pivot down around
the pivot 11 to a lowered or service position illustrated
in which the metering segments can be easily removed. 1In
such position, the cover plate is spaced back Erom the
fountain roll a distance at least as great as the length
of the metering segments. When seggment removal is
required, the screw associated with the particular metec-
ing segment that is to be removed is rotated until the
nut 39 threads off the end of the screw 36. The segment
is then merely 1lifted out, as illustrated in phantom, and
removed from the machine. Subsequently, a replacement
metering segment can be reinstalled and coupled by merely
threading the screw into the nut mounted within the
metering segment. After reinstallation or servicing of
the metering segments, the housing 10 is raised up to its
operative position of FIG. 1 and the toggle 12 locks it
in such position.

With this system in which the housing assembly
can be dropped down as a unit, it is a simple matter to
service the metering segments without any substantial
disassembly of the remaining components of the system.

Although the preferred embodiment of this inven-
tion has been shown and described, it should be under-
stood that various modifications and rearrangements of
the parts may be resorted to without departing Erom the
scope of the invention as disclosed and claimed herein.
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WHAT IS CLAIMED IS:

1. An ink fountain for printing presses com-
prising a fountain roller journaled for rotation, an ink
trough adjacent to said roller, a plurality of metering
segments mounted on said ink trough for motion along a
line of movement toward and away from the periphery of
said fountain roller, said fountain roller in combination
with said trough and metering segments defining an ink
reservoir for containing ink which coats the surface of
said fountain roller as said fountain roller rotates,
spring means urging said metering segments along said
line of movement, and screw thread actuators associated
with each metering segment providing a screw and a nut
connected between said trough and associated metering
segments operable upon relative votation between said
screw and nut in one direction to ovetrcome the force of
said spring means and move said metering segments in one
direction along said line of movement and operable upon
relative votation between said screw and nut in the oppo-
site direction to allow said spring means to move said
metering segments in the opposite direction along said
line of movement, said spring means removing backlash
from said actuator and its connections with said trough
and metering segments so that the rtotational position of
said screw and nut precisely positions said metering seg-
ment relative to said Eouqtain roller.

2. An ink fountain as set forth in claim 1,
wherein said opposite direction is toward said fountain
roller, and said actuator is incapable of exerting a

force on said metering segment in the direction of said
fountain roller.
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3. An ink fountain as set forth in claim 2,

wherein the force of said springs exceeds the hydrody-
namic forces of the ink on said metering segments.

4. An ink fountain as set forth in claim 1,
wherein the maximum force of said metering segments on
sald fountain vrollers 1s the force of said springs.

5. An ink fountain as set forth in claim 1,
wherein said nuts are connected to the associated meter-
ing segments, and said screws provide radlally extending
surfaces engaging mating surfaces on said trough, said
spring normally maintaining engagement between said radi-
ally extending surfaces and said mating surfaces.

6. An ink fountain as set forth in claim 5,
wherein motors are connected to rotate said screws, the
connection between associated screws and motors allowing
relative axial motion therebetween.

7. An ink Fountain as set Forth in claim 5,
wherein said nuts are connected to assoclated metering
segments by a pivot connection so that said metering
segments are free to align themselves with respect to
said fountain roller.

8. An ink fountain as set forth in claim 5,
wherein said metering segments are removable by threading
the associated nuts off the assoclated screws.
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9. An ink fountain as set forth in claim 8,
wherein said trough is pivotally mounted for movement
between an operative position and a service position, and
said metering segments are removable from said trough

without disassembly thereof while said trough is in said
service position.

10. An ink fountain for printing presses com-
prising a fountain roller journaled for rtotation, an ink
trough adjacent to said roller, a plurality of metering
segments mounted on said ink trough for motion along a
line of movement toward and away from the periphery of
said fountain roller, said fountain roller in cooperation
with said trough and metering segments defining an ink
reservoir for containing ink which coats the surfaces of
the fountain roller as said fountain roller rotates, and
screw thread actuators associated with each metering seg-
ment providing a nut pivotally connected to an associated
metering segment and a screw connected to said trough,
relative rotation between said screw and nut in one
direction moving said associated metering segments toward
said EFountain roller and relative rotation between said
screw and nut in the other direction moving the associ-
ated metering segments away [EFrom said Fountain roller,
said pivotal connection allowing said metering segments
to align themselves with respect to said fountain roller.

11. An ink fountain as set forth in claim 10,
wherein said nuts are formed with a cylindrical exterior
surface positioned within a cross-bore in said metering
segments to provide said pivotal connection.
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12. An ink Fountain for printing presses com-
prising a frame, a fountain roller journaled on said
frame, an ink trough journaled on said frame for movement
between an operative position and a service position, a
plurality of metering segments mounted on said ink trough
for motion along a line of movement toward and away from
the periphery of said fountain roller, said trough when
in said operative position cooperating with said Fountain
roller and metering segments to define an ink reservoir
for containing ink which coats the surface of said foun-
tain roller as said fountain roller rotates, said trough
providing opposed substantially parallel guide surfaces
which engage opposite sides of sald metering segments and
guide such segments in said line of movement, movement of
sald trough to said service position moving at least one
of sald opposed guide surfaces away Erom said Fountain
roller to allow removal of said metering segments without
substantial disassembly of said tvough.

13. An ink Ffountain as set forth in claim 12,
wherein a screw and nut actuator is connected between
said trough and each of said metering segments, each
actuator providing a nut connected to the associated
metering segment which is threaded off the associated
screw for removal of metering segments from said trough.

14. An ink Fountain as set forth in claim 13,

wherein lock means are provided to releasably lock said
trough in said opevative position.
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