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LIQUID HANDLING MECHANISM 

The present invention relates to a liquid handling 
mechanism which includes a liquid carrying roll, a 
liquid receiving roll and a pickup roll for transferring 
liquid therebetween and, more particularly, relates to a 
liquid handling mechanism in which the pick-up roll in‘ 
termittently moves into a liquid receiving relationship 
with the liquid carrying roll while maintaining a con 
stant pressure relationship with respect to the liquid 
receiving roll. 

Although the principles of the invention will be 
described with reference to an inking mechanism for a 
press, it is to be understood that the invention has 
broader application and may be used in other types of 
liquid handling mechanisms in which a ?lm of liquid is 
to be transferred from one roll to another. 
Mechanisms for transferring ink from a liquid carry 

ing rollor fountain roll to a liquid receiving or transfer 
roll by means of a pick-up roll are known. The pick-up 
roll generally rotates at approximately the same speed 
as the liquid receiving roll while the fountain roll is 
rotated at a substantially slower speed. The speed of 
rotation of the fountain roll normally is adjustable 
thereby to vary the amount of liquid transferred to the 
pick-up roll. As is well known, the pickup roll moves 
toward and away from the fountain roll and intermit 
tently engages the fountain roll to pick up liquid 
therefrom and transfer the liquid to the liquid receiving 
roll. 

Various mechanisms have been employed to move 
the pick-up or ductor roll into and out of engagement 
with the liquid carrying or fountain roll. One such ar 
rangement is shown in Worthington U.S. Pat. No. 
3,062,138 which discloses the use of an eccentrically 
mounted pick-up roll for-moving the roll toward and 
away from the fountain roll. It is desirable that a con 
stant pressure relationship be maintained between the 
pick-up roll and the liquid receiving roll so that a 
uniform ?lm of liquid will be transferred to the liquid 
receiving roll. On the other hand, if the pressure 
between the pick-up roll and the liquid receiving roll 
varies, a non-uniform ?lm of liquid will be transferred. 
In addition, the pickup roll is commonly coated or 
covered with an elastic material which is “kneaded” 
and distorted when a varying pressure relationship is 
present. 

It is an important object of this invention to provide a 
liquid handling mechanism in which a uniform ?lm of 
liquid is transferred to a liquid receiving roll. 
Another important object of this invention is to pro 

vide a liquid handling mechanism in which a constant 
pressure relationship is maintained between the pick 
up roll and the liquid receiving roll. 7 

It is a more speci?c object of the invention to provide 
a liquid handling mechanism in which liquid is trans 
ferred' from a liquid carryingroll to a liquid receiving 
roll by means of a pick-up roll which is in constant en 
gagement with the liquid receiving roll but which 
moves circumferentially relative to the liquid receiving 
roll to maintain a constant pressure relationship 
therebetween. 

It is a further specific object of this invention to pro 
vide a liquid handling mechanism which transfers liquid 
from a liquid carrying roll to a liquid receiving roll by 
means of a pick-up roll which has a constant pressure 
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2 
relationship with the liquid receiving roll and is moved 
toward and away from the liquid carrying roll by means 
of an eccentric drivingly connected to the shaft ends of 
the pick-up roll. 

It is a still further speci?c object of this invention to 
provide a liquid handling mechanism which transfers 
liquid from‘ a liquid carrying roll to a liquid receiving 
roll by means of a pick-up roll which has an adjustable 
but continuous pressure relationship with the liquid 
receiving roll and is moved‘toward and away from the 
liquid carrying roll by means of an eccentric drivingly 
connected to the shaft ends of the pick-up roll. 

Still more speci?cally, and in accordance with the 
preferred form of the invention, there is provided a 
liquid handling mechanism which includes a pick-up 
roll for transferring liquid from a liquid carrying roll to 
a liquid receiving roll while maintaining a constant 
pressure relationship with respect to the liquid receiv 
ing roll. The pick-up roll is supported for pivotal move 
ment relative to the liquid receiving roll in a direction 
circumferentially with respect to that roll. This circum 
ferential motion of the pickup roll with respect to the 
liquid receiving roll is achieved by pivotally supporting 
the pick-up roll for pivoting movement about an axis 
co-axial with the axis of rotation of the liquid receiving 
roll thereby maintaining a constant pressure relation 
ship between the two rolls and, thus, a uniform distribu 
tion of the liquid on the liquid receiving roll without “k~ 
neading” the surface of the pick-up roll. The pick-up 
roll is moved toward and away from the liquid carrying 
roll by an eccentric drivingly connected to the shaft 
ends of the pick-up roll. Adjustable means are provided 
for adjusting the pressure relationship between the 
pick-up roll and the liquid carrying roll. ‘ 
The present invention may also include drive means 

connecting the pick-up roll with the eccentric so that, 
by varying the drive ratio of the drive means, the eccen 
tric may be rotated at a rotational speed different from 
the rotational speed of the pick-up roll. This allows for 
a smooth, high speed operation of the liquid handling 
mechanism and also allows the proper amount of liquid 
to be picked up by the pick-up roll regardless of the 
speed of rotation of the pick-up roll. 
Other objects, advantages and features of the inven 

tion will be apparent to those skilled in the art to which 
it relates from the following detailed description made 
with reference to the accompanying drawings forming 
a part of this speci?cation and in which: 

FIG. 1 is a schematic side elevational view of the 
liquid handling mechanism of the present invention; 

FIG. 2 is a partial cross-sectional view taken along 
line 2-2 of FIG. 1; . 

FIG. 3 is a partial cross-sectional view taken along 
line 3—-3 of FIG. I; ' ‘ , 

FIG. 4 is a sectional view of a modi?ed form ofv the 
invention in which a drive means is employed to drive 
the eccentric; I - 

FIG. 5 is a schematic illustration of the angular rela 
tionship between the components of the drive means of 
FIG. 4. 

Referring now in detail to the drawings wherein the 
showings are for purposes of illustrating a preferred 
embodiment of the invention only and not for the pur 
pose of limiting same, there is illustrated in FIG. 1 an 
inker mechanism, indicated generally by the reference 
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numeral 10, which incorporates the principles of this 
invention. The inker mechanism comprises a liquid car 
rying or fountain roll 12, a liquid receiving roll 14 and a 
pick-up or ductor roll 16 for transferring liquid 
therebetween. There is also provided a transfer roll 18 
which is in liquid transferring relationship with the 
liquid receiving roll 14. 

THE FOUNTAIN ROLL 

The liquid carrying or fountain roll 12 is supplied 
with a ?lm of liquid from an ink fountain 20 in a 
manner well known to those skilled in the art. The ink 
fountain 20 is suitably supported on the frame of the 
printing press and includes a fountain body 22 having a 
bottom and upwardly extending sides 24 adapted to 
receive a liquid such as ink therein. The upwardly ex 
tending sides 24 rotatably support the opposite shaft 
ends of the liquid carrying roll 12 in a manner such that 
the liquid is picked up by the peripheral surface 26 of 
the roll 12 as the roll rotates relative to the fountain. 
The liquid carrying roll 12 is adapted to be rotated in a 
direction generally indicated at 28 by suitable drive 
means, not show. As the roll 12 is so rotated, a ?lm of 
liquid is formed on the peripheral surface 26 and it is to 
be understood that the thickness of the ink ‘?lm may be 
adjusted by devices well known in the prior art such as 
ductor blades or the like. 

THE TRANSFER ROLL 

Transfer roll 18 is supported on a shaft 30. The shaft 

30 is rotatably supported in a stationary fame 32 by 
suitable bearings 34. The shaft 30 is connected to a 
suitable drive means, not shown, whereby the roll 18 is 
rotated. Since the roll 18 is in frictional engagement 
with the surface of the liquid receiving roll 14, it is ap 
parent that the transfer roll 18 will also cause rotation 
of the roll 14. 
As will be apparent to those skilled in the art, the 

transfer roll 18 receives the ink ?lm from the roll 14 
and transfers that ?lm to other portions of the inker 
mechanism, not shown. 

THE LIQUID RECEIVING ROLL 

The liquid receiving roll 14 comprises a cylinder 36 
rotatably supported by bearings 38 on a shaft 40 for 
rotation relative to the shaft. A ?exible or elastic cover 
ing 42 is carried on the exterior peripheral surface of 

' the roll cylinder 36, and is bonded or otherwise secured 
thereto for unitary rotation with the cylinder. 
The ends of the shaft 40 are supported in a manner 

best viewed in FIGS. 1 and 2. As there shown, a tubular 
support member 44 extends from the frame 32 with the 
tubular member being concentric to, but spaced from, 
the transfer roll shaft 30. A support arm 46 is con 
nected to the outer extremity of the tubular member 44 
with the support arm 46 lying in a plane generally per 
pendicular to the longitudinal axis of the tubular 
member 44 and shaft 40. An openslot 48 is formed in 
the support arm 46 with the end of the shaft 40 being 
received in that slot. A covering cap or book 50 is 
secured by appropriate means such as a screw 52 to the 
arm 46 with a portion of the block overlying the slot 48 
hereby maintaining the shaft end in the slot. 
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4 
The other end of the support arm 46 is supported by 

a bracket 54. The bracket 54 comprises a bracket rod 
connected at one end by fastening means 55 to the 
frame 32 with the outer end of the bracket arm includ 
ing a pair of space arms 56. A lug 58 on the support 
arm 46 extends between the arms 56. A pair of 
threaded cap screws 59 are threaded into appropriate 
apertures in the lug 58 thereby to secure the lug, and 
hence the arm 46, to the bracket 54. - 

THE PICK-UP ROLL 

The pick-up roll 16 is supported for rotation by a 
shaft 60. The opposite ends of the shaft 60 are sup 
ported for rotation by a pair of swinging levers, only 
one of which is illustrated in FIG. 2 and to which 
speci?c reference will be made. The swinging lever 62 
is supported by bearings 64 for swinging movement 
relative to a stub shaft 66. The stub shaft 66 is carried 
on the support member 46 by appropriate means such 
as threaded fasteners 68. It is important to note that the 
stub shaFt 66 is co-axial with the shaft 40 so that the 
lever 62 swings about the center of rotation of the 
liquid receiving roll 14. 
The lower extremity of the swinging lever 62 has an 

aperture 69 through which the end of shaft 60 extends. 
A bearing 70 is received over the shaft with the inner 
race of the bearing being in engagement with the shaft 
to rotatably support the shaft relative to the swinging 
lever 62. 
An adjustment member 72 is associated with the 

swinging lever 62. The adjustment member 72 includes 
an opening 74 through which the shaft 60 extends. The 
adjustment member 72 further includes a cylindrical or 
tubular projecting portion 76 which projects into the 
aperture 69 in the swinging lever 62 with the inner 
peripheral surface 77 of the. cylindrical portion 76 sup 
porting the bearing 70. The outer peripheral surface 78 
of the cylindrical portion 76 cooperates with the sur 
face of the aperture 69 to de?ne therebetween an ec 
centric bearing for adjusting the position of the roll 16 
relative to the roll 14 in a manner hereinafter 
described. 
The swinging lever 62 further includes a pair of 

spaced apart lugs 80 which project from the face of the 
lever 62. Each lug 80 includes a threaded adjustment 
screw 82 with the screws 82 engaging therebetween a 
portion 84 of the adjustment member 72. 
The described adjustment member 72 functions to 

adjust the pressure relationship between the pick-up 
roll 16 and the liquid receiving roll 14 in the following 
manner. The adjusting screws 82 on the lugs 80 are 
normally threaded to a position where the portion 84 is 
clamped therebetween thereby securely fastening the 
adjustment member 72 to the swinging lever 62 for uni 
tary movement. To effect an adjustment, the screws 82 
are backed off thereby freeing the adjusting member 72 
for limited rotational movement relative to the swing 
ing lever 62. The adjusting member 72 is then rotated 
circumferentially of the shaft 60. As the adjusting 
member is so rotated the cylindrical portion 76 is also 
rotated in aperture 69 with the cooperating eccentric 
surfaces 78,69 causing the position of the bearing 70 to 
be shifted relative to the lever 62. As the bearing 70 is 
shifted, the roll 16 is also shifted either toward or away 
from the roll 14 depending on the direction of rotation 
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of the adjusting member 72. This shifting of the roll 16 
and, hence, the rotational axis of the shaft 60 is in 
dicated in FIG. 3 by the reference letter “ A”. It will be 
apparent that as the rotational axis of the roll 16 is 
shifted, so also the pressure relationship between the 
roll 16 and the roll 14 may be varied. Once the proper 
pressure relationship has been achieved, the screws 82 
are then threaded back into engagement with the por 
tion 84 on the adjusting member 72 thereby locking the 
adjusting member to the swinging lever 62. 
From the foregoing, it should be apparent that the 

roll 16 is supported by the swinging levers 62» for 
pivotal movement about the axis of the liquid receiving 
roll 14. By supporting the pick-up roll in this manner, 
the roll 16 is constrained to move such that its rota 
tional axis moves about the rotational axis of the liquid 
receiving roll 14 and thereby maintains a constant pres 
sure relationship between the two rolls. In this manner, 
the problem of “kneading” the surface of the rolls is 
eliminated since the pressure remains constant at all 
times. Moreover, this constant pressure relationship 
achieves the desirable result of transferring a uniform 
?lm of liquid from the pick-up roll 16 to the roll 14. 
The pick-up roll 16 moves about the circumference 

of the liquid receiving roll 14 and toward and away 
from the liquid carrying roll 12 to pick up liquid 
therefrom. The movement of roll 16 toward roll 12 is 
accomplished by an eccentric on each end of the shaft 
60. Thus, referring to FIG. 2, an eccentric 90 is 
received over the end 92 of the shaft 60 and is secured 
to the shaft for rotation therewith by an appropriate 
key 93. The eccentric 90 is rotatably supported in a 
housing 94 by a bearing 96 with the housing 94 being 
supported by one end of a connecting rod 98. The 
other end of the connecting rod 98 further includes a 
threaded adjustment 102 whereby the distance 
between theends of the connecting rod may be varied. 
By so varying the distance, the gaps or spacing between 
roll 12 and 16 may be varied and, hence, the amount of 
liquid picked up by the roll 16 from the fountain roll 12 
may be varied. ' 

The pick-up roll 16 is rotated through frictional en 
gagement with the liquid receiving roll 14. As the pick 
up roll 16 is rotated, the shaft 60 and, hence, the eccen 
tric 90 are also rotated. As the eccentric 90 rotates, the 
rotational axis of the shaft 60 is shifted relative to the 
rotational center of the bearing 96. The swinging or 
pivoting support provided by the connecting rod 98 
and the swinging lever 62- accommodate this shifting of 
the rotational axis 60. However, and most importantly, 
the swinging lever 62 constrains the roll 16 for move 
ment circumferentially of the roll 14 and prevents the 
roll 16 from shifting radially of the roll 14 thereby 
maintaining a constant pressure relationship between } 
the two rolls. 
As the axis of rotation of roll 16 is shifted, roll 16 

moves circumferentially about the liquid receiving roll 
14 but toward roll 12 in such a manner that a liquid 
transfer action is effected. This movement allows the 
pick-up roll 16 to intermittently pick up liquid from the 
fountain roll 12 and transfer the liquid ‘to the roll 14. 
Desirably, the pick-up roll does not physically contact 
the periphery of the roll 12 but, rather, moves into 
liquid transferring contact with the ?lm of liquid on roll 
12. 
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A throw-off means 110 is provided for moving the 

pick-up roll 16 away from the fountain roll 12 when it is 
desired to stop the flow of liquid from the fountainroll 
to the liquid receiving roll. This throw-o?~ mechanism 
includes a pin 112 having a center 114. An eccentric 
116 is rotatably mounted on the pin 1 12. The eccentric 
116 is rotatable by any conventional actuation means 
connected to an actuator rod 118 which is pivotally at- ‘ 
tached to an extension 120 of the eccentric 1 16. 
The eccentric 116 rotates about the center 100 on 

which the connecting rod 98 is pivotally supported. 
When the actuator rod 118 rotates the eccentric 116, 
the center 100 moves with respect to the center 114 of 
the pin 112 thereby changing the center distance ' 
between the pick-up roll 116 and the liquid carrying 
roll 12 such that the pick-up roll is moved to a position 
where it can no longer operatively engage the fountain 
roll 12. 

SUMMARY OF OPERATION 

It is believed that the operation of the liquid handling 
mechanism is apparent from the foregoing description 
but will be briefly summarized. The transfer roll 18 pro 
vides the drive forrolls 14 and 16 ‘through the frictional 
contact of the three rolls. Fountain roll 12 is separately 
driven at a pre-selected speed. 
With the throw-off mechanism inoperative, that is, 

with roll 16 in an operative position, and with the 
desired pressure relationship established between rolls 
l4 and 16 by adjustment of the eccentric adjustment 
member 72, the mechanism is ready for operation. As 
drive is imparted by roll 18 to roll 14 and on to roll 16, 
shaft 60 and eccentric 90 are rotated. Rotation of ec 
centric 90 causes a shifting movement of the rotational 
axis of shaft 60 and roll 16. This shifting movement is 
translated by levers 62 into circumferential movement 
of roll 16 relative to roll 14 thereby maintaining a con 
stant pressure relationship between the two rolls. As 
roll 16 moves circumferentially, it moves toward roll 12 
and establishes a liquid transferring relationship with 
that roll. . . 

The film of liquid picked up by roll 16 is, because of 
the constant pressure relationship, uniformly trans 
ferred from roll 16 to roll 14 with roll 14 then transfer 
ring the liquid to roll 18. 

MODIFICATIONS 

With the construction and operation described 
above, it will be apparent that the important object of 
maintaining a constant pressure relationship between 
the pick-up roll and the liquidv receiving roll is 
achieved. Deviation from the established pressure rela 
tionship is avoided during operation of the mechanism 
due to the swingable support provided by the swinging 
lever 62 vwhich prevents any radial movement of the 
roll 16 toward the roll 14. Inaddition, the adjusting 
member 72 provides a convenient means by which the 
pressure engagement between the two rolls may be ad 
justed. I 

When a printing press is operated at high speed, it is 
desirably to be able to adjust the number of times the 
pick-up roll contacts the liquid carrying roll and 
received liquid therefrom. Such an arrangement allows 
for better control of the liquid supply to the liquid 
receiving roll. There is illustrated in FIG. 4 a modified 
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liquid handling mechanism which includes provision 
for such an adjustment. This modi?ed construction 
provides a drive means for rotating the eccentric which 
moves the pick-up roll toward and away from the foun 
tain roll at a speed other than one dip or liquid transfer 
for each revolution of the pick-up roll. 
The embodiment of FIG. 4 includes a drive means in 

dicated generally by the reference numeral 130. This 
drive means comprises a back gear arrangement in 
which a shaft 132 is rotatably supported in an extension 
134 of the adjustment member 72’. Secured to that 
shaft 132 for rotation therewith are a pair of gears 
136,138. The gear 136 is in meshing engagement with a 
gear 140 secured for rotation to the shaft 60. The outer 
gear 138 is in meshing engagement with a gear 12 
rotatably supported on the end 92 of the shaft 60. The 
gear 142 includes as an integral extension therefrom an 
eccentric 144 which corresponds to the eccentric 90 of 
the embodiment of FIG. 1. However, unlike the eccen 
tric 90, the eccentric portion 144 is rotatable relative to 
the shaft 60. 
With the described arrangement, the drive means 

130 is operable to rotate the eccentric 144 relative to 
the shaft 60 of the pick-up roll 16. This is accomplished 
in the following manner. The gear 140 rotates with the 
shaft 60 and is consequently driven at the same rota 
tional speed and direction as the pick-up roll 16. The 
gear 136 has a pitch diameter which is greater than the 
pitch diameter of the gear 140. As a result, the shaft 
132 is rotated through the meshing engagement of the 
gears 136,140 at a speed less than the rotational speed 
of the shaft 60. The gears 138 and 142 further 
cooperate to reduce the rotational speed of the eccen 
tric 144. in this manner the eccentric 144 will slowly 
rotate to move the pick-up roll 16 toward the fountain 
roll 12 while, independently of this movement, the 
pick-up roll 16 will rotate at a constant and higher 
speed. 

It will be appreciated that the gears of the drive 
means 130 may vbe changed to alter the rotational 
speed of the eccentric 144 and, consequently, vary the 
rate of movement of the pick-up roll toward and away 
from the fountain roll. In this manner, the drive means 
may be used to rotate the eccentric 144 at a speed less 
than or greater than the rotational speed of the shaft 
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8 
'60. 

Having described my invention, 1 claim: 
1. A liquid handling mechanism comprising at least 

three rotatable rolls, said rolls including a liquid carry 
ing roll and a liquid receiving roll adapted to receive 
liquid from the liquid carrying roll and a pickup roll for 
transferring the liquid from the liquid carrying roll to 
the liquid receiving roll, said pick-up roll including 
shaft ends that rotate with the pick-up roll, support arm 
means rotatably supporting said shaft ends of said pick 
up roll, means supporting said support arm means for 
pivotal movement about a pivotal axis substantially 
coextensive with the rotational axis of said liquid 
receiving roll, means for effecting said pivotal move 
ment of said pickup roll about said pivotal axis toward 
and away from said liquid carrying roll to pick up liquid 
therefrom and deliver same to said liquid receiving roll 
including eccentric means drivingly connected with 
said shaft ends of said pick-up roll, said eccentric 
means om risi at east 0 e eccentric member mounted onpami1 gncircimg at ileast one of said shaft 
ends, means mating with said eccentric member and 
supporting said eccentric member for rotation relative 
thereto and holding said eccentric member form bodily 
shifting movement relative to said liquid receiving roll, 
and drive means drivingly connecting said one shaft 
end and said eccentric member for rotating said eccen 
tric member relative to said mating member upon rota 
tion of said one shaft end. 

2. A liquid handling mechanism as de?ned in claim 1 
wherein said drive means comprises a drive key 
drivingly connecting said eccentric member and said 
one shaft end. ' 

3. A liquid handling mechanism as de?ned in claim 1 
wherein said eccentric member is rotatably supported 
on said one shaft end and said drive means comprises 
gearing drivingly interconnecting said one shaft end 
and said eccentric member to rotate said eccentric 
member relative to said one shaft end. 

4. A liquid handling mechanism as de?ned in claim 1 
further including means driving said liquid receiving 
roll, and said pick-up roll and said liquid receiving roll 
are supported in peripheral contact and said pick-up 
roll being rotated by said peripheral contact. 

* * * * * 


