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Description
BACKGROUND OF THE INVENTION
Filed of the Invention

[0001] This invention relates generally to pumps and
particularly to a pump that is best suited for use in inking
mechanisms of rotary printing presses as typified by
those of the offset lithographic variety. More particularly,
the invention pertains to a pump of the kind having a
motor-driven piston that concurrently undergoes linear,
relatively short-stroke reciprocation and rotation for me-
tering ink toward the plate cylinder of the press.

Description of the Invention

[0002] Outof a variety of inking pumps heretofore sug-
gested and used with offset printing presses, the one
disclosed in Japanese Patent No. 2,864,447 is hereby
cited as bearing particular pertinence to the present in-
vention. It has a piston slidably mounted in a cylinder for
combined rotation and linear reciprocation relative to the
same. The cylinder has an ink suction port and an ink
discharge port formed in diametrically opposite positions
thereon. The piston has a recess cut in its surface along
a chordal plane, the recess being of such depth that the
piston closes both suction and discharge ports twice dur-
ing each complete revolution thereof and alternately plac-
es these ports in communication with the cylinder bore
in the other phases of revolution.

[0003] One end of the cylinder is pressure-tightly
closed, and the piston projects through the other end of
the cylinder for connection to a variable speed drive motor
via a drive linkage including a crank. The axis of the drive
motor is at an angle to that of the cylinder, and the drive
linkage connects the motor output shaft to the piston in
such a manner that the piston not only rotates but recip-
rocates linearly in response to the rotation of the drive
motor.

[0004] Such being the construction of the prior art ink-
ing pump, the piston makes one complete revolution and
one complete reciprocation with each complete revolu-
tion of the drive motor. The piston blocks both suction
and discharge ports in dead-center positions at both ex-
tremities of its linear travel and places the cylinder bore
in communication with the suction port during its travel
in one direction and in communication with the discharge
portduring its travel in the other direction. Thus the piston
completes one suction stroke and one delivery stroke
during each complete revolution thereof, supplying the
ink toward the plate cylinder by well metered quantities.
[0005] Serious inconveniences have been experi-
enced with this known type of inking piston pump. The
inconveniences arose from the fact that, although pres-
sure-tightly closed at one end, as by a plug screw-thread-
edly engaged therein, the cylinder is open at the other
end except for the sliding fit of the piston, it being neces-
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sary for the piston to project out of this other end of the
cylinder for connection to the drive linkage. The ink within
the cylinder is highly pressurized by the piston on its de-
livery stroke, and the ink drops in viscosity as the drive
motor heats up by excitation. These reasons have com-
bined to make unavoidable the leakage of the ink from
between the cylinder and the piston in the prior artinking
pumps of this kind, necessitating frequent cleaning.
[0006] Ink leakage could of course be lessened
through reduction of the difference between piston diam-
eter and cylinder bore diameter to a minimum. This so-
lution is unsatisfactory, however, because the resulting
close fit of the piston and cylinder necessitated the hard-
ening of their contacting surfaces as by electroless nickel
plating. These hardened surfaces were, moreover, inca-
pable of thoroughly resisting abrasion by the solid matter,
as of pigments, contained in the printing ink, resulting in
gradual increase in their dimensional difference and, in
consequence, in the rate of ink leakage.

[0007] Thus the leakage of ink from this type of pump
was more or less taken for granted. Actually, the pump
was so constructed that its leaking end was open to the
floor, for ease of collecting the leaking ink. The trouble
was that most of the leaking ink did not drop down but
flowed over the drive linkage toward drive motor, even-
tually intruding into the interior of the motor through its
shaft bearing. The resulting motor trouble made the
pump, and sometimes the complete press, inoperable.
[0008] Another trouble was that, left sticking to the
pump while it was out of operation, the leaking ink was
easy to coagulate by exposure to the air. The ink clot
offered considerable resistance to the required rotation
and linear motion of the piston and so prevented the
pump from restarting smoothly.

[0009] The noted conventional attempt at avoidance
of ink leakage through reduction of the dimensional dif-
ference between piston and cylinder is objectionable for
some additional reasons. The electroless nickel plating
of their contacting surfaces is expensive. Also expensive
and time-consuming is the machining of the piston and
cylinder to very close dimensional tolerances for their
sliding fit with a minimum of dimensional difference. All
in all the manufacturing cost of the inking pump was un-
necessarily high

[0010] DocumentUS 5,246,354 discloses a microfluid
pump for precisely dispensing reagents in assets tests.
This microfluid pump includes a piston arranged in a
pump body which comprises an upper body section and
a pump head. A series of seals are disposed between
the upper body section and the pump head for sealing
the pump head and piston against leakage.

SUMMARY OF THE INVENTION

[0011] It is a primary object of this invention to make
the pump of the kind defined, free from leakage without
necessarily reducing the dimensional difference between
piston and cylinder, and hence to make the pump free
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from trouble due to leakage, easier of maintenance, and
less expensive of manufacture.

[0012] Another object of the invention is to make the
most of the preexisting parts of the pump in making the
same leakproof.

[0013] Stillanother object of the invention is to seal the
pump against leakage in a manner permitting easy
mounting, dismounting, and maintenancing of the seal-
ing means.

[0014] Briefly, the present invention may be summa-
rized as a pump capable of metering a fluid such as print-
ing ink, comprising pump body means defining a bore
which is pressure-tightly closed at a first end thereof, to-
gether with a suction port and a discharge port which are
both open to the bore in preassigned different angular
positions thereon. Slidably received in the bore in the
pump body means, a piston has one end projecting from
a second end of the bore for connection to a drive motor
via a drive linkage such that the piston undergoes joint
rotation and linear reciprocation in response to motor ro-
tation. Also included is an end seal means sealing the
second end of the bore against the leakage of the fluid
from between the pump body means and the piston.
[0015] In one embodiment of the invention the bore is
defined by a cylinder, or cylindrical vessel, mounted fast
to a pump body, and the end seal means comprises a
sealing ring received in a bore enlargement formed in
the cylinder at the second end of the bore, and a retainer
ring engaged in the bore enlargement for retaining the
sealing ring in fluid-tight contact with both the piston and
the cylinder. In another embodiment the end seal means
comprises a sealing ring surrounding the piston and held
against the end of the cylinder, and a mounting ring
screw-threadedly engaged with the cylinder for retaining
the sealing ring in position. In still another embodiment
the bore is defined directly in the pump body, and the
end seal means comprises a sealing ring surrounding
the piston and held against the pump body, and a mount-
ing ring surrounding the piston and fastened to the pump
body for retaining the sealing ring in position.

[0016] In all these embodiments the sealing ring has
a pair of annular, concentric lips formed thereon. The
lipped sealing rings are sufficiently elastic radially thereof
that the piston and pump body, or piston and cylinder,
need not be machined to no such stringent dimensional
tolerances as have beenrequired heretofore. The dimen-
sional difference between the two mating parts can be
greater, either at the time of manufacture or as a result
of wear in use, without the fear of leakage.

[0017] The above and other objects, features and ad-
vantages of this invention will become more apparent,
and the invention itself will best be understood, from a
study of the following description and appended claims,
with reference had to the attached drawings showing the
preferred embodiments of the invention.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0018]

FIG. 1 is a plan view of a typical inking pump ar-
rangement for an offset printing press, comprising
eight pump units each constructed according to the
novel concepts of the invention;

FIG. 2is an enlarged vertical section taken along the
line ll-1l in FIG. 1 and showing the construction of
each pump unit in detail;

FIG. 3 is a still more enlarged, fragmentary vertical
section through the FIG. 2 pump unit, showing in
particular the sealing means according to the inven-
tion;

FIG. 4 is a view similar to FIG. 2 but showing an
alternative embodiment of the invention;

FIG. 5 is a view similar to FIG. 3 but showing the
sealing means of the FIG. 4 embodiment;

FIG. 6 is a view similar to FIG. 2 but showing another
alternative embodiment of the invention; and

FIG. 7 is a view similar to FIG. 3 but showing the
sealing means of the FIG. 6 embodiment.

DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

[0019] The presentinvention is believed to be best ap-
plicable to the inking mechanism of an offset printing
press. InFIG. 1, therefore, is shown a typical inking pump
arrangement A for an offset printing press. The pump
arrangement A incorporates any required number of,
eight shown by way of example, pump units P of like
design which are arranged side by side in a transverse
direction of the web of paper, not shown, traveling along
a predefined path in the press. This invention particularly
concerns the construction of each pump unit P. Since all
the pump units P are alike in construction, only one of
them will be described in detail with reference to FIGS.
2 and 3, FIG. 2 being taken along the line II-1l in FIG. 1,
with the understanding that the same description applies
to all the other pump units.

[0020] Referring more specifically to FIG. 2, the rep-
resentative pump unit P has a pump body 1 which is
common to all the individual pump units. The pump body
1 is a one-piece construction of a relatively thick front
part 1a, shown directed to the left, and a thin rear part
1b, which are opposed to each other across a hollow 16.
The front part 1a of the pump body 1 will be hereinafter
referred to as the front body part, and the rear part 1b as
therearbody part. A cover plate 1¢, which alsois common
to all the pump units P, openably closes the top of the
hollow 16.

[0021] Immovably mounted to, and extending through,
the front body part 1a is a hollow, angled cylinder, or
cylindrical vessel, 2 defining a bore 20. A piston 3 is sli-
dably but pressure-tightly mounted in the bore 20 for both
rectilinear reciprocation and angular motion. One end of
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the bore 20 is pressure-tightly closed by a plug 23 where-
as the other end thereof is open to permit the piston 3 to
project into the hollow 16. The piston end thus projecting
into the hollow 16 is operatively coupled, in a manner yet
to be detailed, to a variable speed drive motor 4 which
is mounted fast to the rear body part 1b.

[0022] The cylinder 2 has an ink suction port 21 and
an ink discharge port 22 formed in diametrically opposite
positions and in axial alignment with each other for the
ingress and egress, respectively, of ink into and out of
the cylinder bore 20. The suction port 21 communicates
with an ink reservoir, not shown, via a system of conduits
14, and the discharge port 22 with the familiar ink rail,
not shown, of the press via another system of conduits
15. The piston 3 has a recess 31 extending rearwardly
from its front end 30 to a relatively short extent. The re-
cess 31 is of such depth (i.e. dimension radially of the
piston) that the piston 3 is capable of opening only either
ofthe suction port 21 and discharge port 22 to the cylinder
bore 20 at one time. The suction port 21 and discharge
port 22 are therefore alternately placed in communication
with the cylinder bore 20 at each half revolution of the
piston 3, and both out of communication therewith in the
other angular positions of the piston.

[0023] Mounted as aforesaid to the rear body part 1b,
the drive motor 4 has a drive shaft 40 projecting into the
hollow 16. The drive motor 4 is so angled in relation to
the cylinder 2 that the axis CL, of the drive shaft 40 cross-
es the axis CL, of the piston 3 at an angle 6. A preferred
example of the drive motor 4 is a known stepper motor
capable of rotation by discrete increments in response
to stepping pulses. Itis also preferred that the drive motor
4 be so controlled as to rotate through a prescribed angle
of, say, forty-five degrees in response to each series of
stepping pulses, standing still pending the arrival of the
next series of such pulses.

[0024] The reference numeral 5 generally denotes a
drive linkage connecting the drive shaft 40 to the piston
3 so as to cause both rotation and linear reciprocation of
the piston in response to the rotation of the drive shaft.
The drive linkage 5 comprises an overhung crank 50
mounted fast to the drive shaft 40 for joint rotation there-
with, and a connecting pin 51 connecting the crank to the
piston 3. The crank 50 is composed of a crank base por-
tion 50a proximally fastened to the drive shaft 40, and a
crank arm 50b extending forwardly from the distal end of
the crank base portion in parallel relationship to the drive
shaft and, in consequence, nonparallel relationship to
the piston 3. Thus, as indicated in phantom outline in
FIG. 2, the crank arm 50b revolves around the exposed
rear end portion of the piston 3 with the incremental ro-
tation of the drive shaft 40.

[0025] The connecting pin 51 of the drive linkage 5 is
fastened at one end to the piston 3, with the axis CL3 of
the pin crossing the axis CL, of the piston at a prescribed
angle which is ninety degrees in this particular embodi-
ment. The other end of the connecting pin 51 slidably
extends through a spherical bearing 52 mounted to the
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crank arm 50b. The spherical bearing 52 permits varia-
tion in the angular attitude of the connecting pin 51 rela-
tive to the crank arm 50b with the rotation of the drive
motor 4, with the consequent combined rotation and lin-
ear reciprocation of the piston in response to the rotation
of the crank arm.

[0026] Although the axis CL3 of the connecting pin 51
is at the constant angle to the axis CL, of the piston 3,
the angle between connecting pin axis CL; and drive
shaft axis CL, is subject to change with motor rotation.
The angular position of the recess 31 on the piston 3
must be predetermined in relation to the angular relation-
ship between the axes CL, and CL5. To be more specific,
when the piston 3 is blocking both suction port 21 and
discharge port 22 as depicted in FIG. 2, the angle be-
tween drive shaft axis CL; and connecting pin axis CL;
maximizes at  at the end of the suction stroke of the
piston 3 and minimizes at o at the end of the discharge
stroke of the piston.

[0027] The piston 3 makes one complete revolution
and one complete reciprocation with each complete rev-
olution of the drive motor 4. The recess 31 is so angularly
positioned on the piston 3 that both suction port 21 and
discharge port 22 are closed when the piston is in dead-
center positions at both extremities of its stroke. Further
the piston 3 places the suction port 21 in communication
with the cylinder bore 20 during its suction stroke, which
is to the right as viewed in FIG. 2, and places the dis-
charge port 22 in communication with the cylinder bore
20 during its discharge stroke.

[0028] As illustrated on an enlarged scale in FIG. 3, a
cylinder end seal 6 is provided at the rear end of the
cylinder 2 in order to prevent leakage of the ink from
between the cylinder and the piston 3. As indicated at
20a in this figure, the cylinder bore 20 is enlarged at its
end open to the hollow 16, FIG. 2, in the pump body 1.
A sealing ring 71, complete with a pair of annular lips 74,
is snugly received in this cylinder bore enlargement 20a
so as to concentrically surround the piston 3. Both formed
on one side surface of the sealing ring 71, the annular
lips 74 are spaced from each other radially of the sealing
ring. A wear-resisting synthetic rubber is a preferred ma-
terial of the sealing ring 71 complete with the lips 74.
[0029] The sealing ring 71 is positively retained in po-
sition in the cylinder bore enlargement 20a by a retainer
ring 73 via a washer 72. Both washer 72 and retainer ring
73 are shown engaged in the cylinder bore enlargement
20a. The sealing ring 71 makes fluid-tight contact with
the surfaces of the cylinder 2 and piston 3. The annular
lips 74 of the sealing ring 71 extend therefrom in a direc-
tion away from the exposed rear end of the piston 3 in
order to even more effectively oppose ink flow in the leak-
ing direction.

[0030] It will be appreciated that the cylinder end seal
6 of this particular embodiment is compactly mounted in
the enlargement 20a of the cylinder bore 20. This sealing
design is intended for the ease with which the prior art
ink pumps of this type may be reconstructed for freedom
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fromink leakage, all that is required to attain this objective
according to the teachings of the instant invention being
the modification of the internal configuration of the cylin-
der 2 and the provision of the sealing ring 71, washer 72
and retainer ring 73.

Operation

[0031] The cylinder bore 20 is conventionally pres-
sure-tightly closed at its front end by the plug 23 but is
open at its rear end, permitting the piston 13 to project
into the hollow 16 in the pump body 1 for coupling to the
drive motor shaft 40. The present invention specifically
concerns how to most effectively and economically seal
the rear end of the bore 20 against the leakage of the
printing ink.

[0032] The rotation of the drive motor 4 will be trans-
mitted by the drive linkage 5 to the piston 3, causing the
latter to rotate as indicated by the arrow X in FIG. 2. The
piston 3 will make one complete revolution with each
complete revolution of the drive motor 4. Moreover, since
the axis CL, of the drive motor 4 is at the angle 6 to the
axis CL, of the piston 3, the piston 3 will make one com-
plete reciprocation with each complete revolution of the
drive motor 4. The recess 31 in the piston 3 will alternately
place the suction port 21 and discharge port 22 in com-
munication with the cylinder bore 20 with approximately
half a complete revolution of the piston. The piston 3 is
on its suction stroke when the suction port 21 is in com-
munication with the bore 20, and on its delivery stroke
when the discharge port 22 is in communication with the
bore. The piston 3 will retreat into the hollow 16 in the
pump body 1 on its suction stroke, drawing the ink into
the cylinder bore 20 through the suction port 21, and ad-
vance deeper into the cylinder bore on its delivery stroke,
forcing the ink out through the discharge port 22.
[0033] Asallthe pump units Pofthe FIG. 1 inking pump
arrangement A operate in the above described manner,
the complete pump body 1 and of course the cylinders 2
will gradually warm up owing to the heat generated by
the excitation of the drive motors 4. The result will be a
drop in ink viscosity. Now much easier to flow than at
room temperature, the ink will find its way through the
gap between cylinder 2 and piston 3 toward the sealed
rear end of the cylinder. The ink will be dragged rear-
wardly by the piston 3 retreating on its suction stroke and,
during its discharge stroke, urged in the same direction
under the force being exerted thereon by the advancing
piston.

[0034] The cylinder end seal 6 of FIG. 3 is well calcu-
lated to prevent ink leakage from the rear end of the cyl-
inder 2. The cylinder end seal 6 features the sealing ring
71 installed between cylinder 2 and piston 3, with the pair
of annular lips 74 oriented forwardly therefrom, and firmly
retained in position by the retainer ring 73 via the washer
72. The lipped sealing ring 71 will block the passage of
the ink between cylinder 2 and piston 3, scraping the ink
off the surface of the piston as the latter both rotates and

10

15

20

25

30

35

40

45

50

55

linearly reciprocates in sliding contact therewith.

[0035] Furthermore, having sufficient elasticity radially
of the piston 3, the sealing ring 71 will serve its intended
purposes for a prolonged period of time in the face of
possible wear of the piston. It is also possible to provide
sufficient clearance between cylinder 2 and piston 3 to
preclude the difficulties and inconveniences that might
arise from solid particles contained in the ink. All in all,
each pump unit P, and of course the complete pump ar-
rangement A will be much more extended in useful life
than in the absence, as has been the case heretofore,
of the cylinder end seal 6. It will unnecessary, moreover,
to make the contacting surfaces of the cylinder 2 and
piston 3 as hard as when, also as has been the case
heretofore, they had a minimum clearance therebetween
to avoid ink leakage.

Embodiment of FIGS. 4-5

[0036] FIG. 4 shows another preferred form of pump
unit P, according to this invention, for use in the inking
pump arrangement A of FIG. 1 in substitution for each
pump unit P. A comparison of FIGS. 2 and 4 will reveal
that the FIG. 4 pump unit P, differs from its FIG. 2 coun-
terpart Ponly in the constructions of its cylinder end seal
6a and some associated parts of the pump body 1 and
cylinder 2. Only this alternative end seal 6a, as well as
the correspondingly modified parts of the pump body 1
and cylinder 2, will therefore be discussed in detail with
reference directed mostly to FIG. 5, an enlargement of
the alternative end seal.

[0037] The alternative cylinder end seal 6aincludes a
sealing ring 81, similar in both construction and material
to the sealing ring 71 of the FIG. 3 seal 6, which is fitted
over the piston 3 and which is held against the rear end
26 of the cylinder 2. The sealing ring 81 is firmly retained
in position by a mounting ring 82 concentrically surround-
ing the cylinder 2 and piston 3. In order to permit the
mounting ring 82 to be mounted thereto, the cylinder 2
is formed to include a reduced diameter end portion 24
which is partly screw threaded at 25.

[0038] Generally tubular in shape, the mounting ring
82 has a stepped bore composed of, from its rear end
forwardly, afirst portion 82a of smallest diameter through
which the piston 3 extends with clearance, a second por-
tion 83 of greater diameter accommodating the sealing
ring 81, a third portion 84 of still greater diameterin sliding
fit with the reduced diameter portion 24 of the cylinder 2,
and a fourth portion 85 of approximately the same diam-
eter as the third portion 84 which has an internal screw
thread cut therein to mesh with the external thread 25 on
the cylinder 2. The third bore portion 84 has an annular
groove 86 cut therein to receive an O-ring seal 88.
[0039] Thus the sealing ring 81 can be mounted in po-
sition between cylinder 2 and piston 3 simply as the
mounting ring 82, together with the sealing ring received
in its second bore portion 83, is placed around the piston
and turned over the reduced diameter end portion of the
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cylinder for threaded engagement therewith. The mount-
ing ring 82 can be axially positioned with respect to the
cylinder 2 simply by turning the ring until the shoulder 87
between its bore portions 83 and 84 comes into abutment
against the rear end 26 of the cylinder. When so mounted
in position, the lipped sealing ring 81 will make leakproof
engagement with the confronting surfaces of the piston
3 and the mounting ring 82. Further the O-ring seal 88
will seal the joint between cylinder 2 and mounting ring
82, making it impervious to the ink.

[0040] At89inFIG. 5 are seen two or more tool holes
bored in the mounting ring 82 at circumferential spacings.
A suitable tool, not shown, is to be inserted in any of these
holes 89 for turning the mounting ring 82 into and out of
threaded engagement with the cylinder 2.

Embodiment of FIGS. 6-7

[0041] Stillanother preferred form of pump unitaccord-
ing to the invention, shown in its entirety in FIG. 6 and
therein generally labeled P,, is also for use in the inking
pump arrangement A of FIG. 1 in substitution for each
pump unit P. As will be noted upon comparison of FIGS.
2 and 6, the FIG. 6 pump unit P, differs from its FIG. 2
counterpart P primarily in that the piston 3 is mounted in
a bore 10 of cylindrical shape that is cut directly in the
front part 1a of the pump body 1. The pump body 1 here
should therefore be construed to serve the additional pur-
pose of the cylinder 2 of the foregoing embodiments. The
cylinder end seal 6b of this pump unit Py, is modified ac-
cordingly.

[0042] As illustrated on an enlarged scale in FIG. 7,
the pump body front part 1a has formed in its rear surface
a relatively shallow bore 17 concentric with the cylinder
bore 10, and another, similarly shallow bore 18 of re-
duced diameter cut centrally in the bottom of the bore
17, with an annular shoulder 19 between the bores 17
and 18. The modified cylinder end seal 6b features a
sealing ring 91, similar in both construction and material
to the sealing ring 71 of the FIG. 3 cylinder end seal 6,
which is fitted over the piston 3 and which is held against
the bottom of the smaller diameter bore 18 in the pump
body front part 1a.

[0043] Employed for positively retaining the sealing
ring 91 in place is a mounting ring 92 which is received
in the larger diameter bore 17 in the pump body front part
1aand which loosely surrounds the piston 3. The mount-
ing ring 92 is fastened to the pump body front part 1a
with a plurality of, one seen, screws 98. The mounting
ring 92 is formed to include a boss 94 projecting concen-
trically therefrom to be received in the smaller diameter
bore 18 in the pump body front part 1a. The boss 94 is
hollow, defining a space 93 for accommodating the seal-
ing ring 91 in fluid-tight contact with the piston 3. The
sealing ring 91 functions mostly to seal the joint between
piston 3 and mounting ring 92.

[0044] The mounting ring 92 has formed therein an
annular groove 96 to receive part of an O-ring seal 97
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which is held against the shoulder 19 between the bores
17 and 18 in the pump body front part 1a, sealing the
joint between the pump body and the mounting ring 92.
Thus is prevented the leakage of ink from between piston
and pump body.

Conclusion

[0045] The three preferred forms of cylinder end seals
6, 6a and 6b disclosed above offer numerous and sub-
stantive advantages despite their simplicity of construc-
tion. They will be effective, preventing ink leakage and
making it unnecessary to clean the pump units or units
atregular intervals, even if the clearance between piston
and cylinder is intentionally made greater than heretofore
or becomes greater with the lapse of time. The cylinder
2, orpiston body 1, and the piston 3 need notbe machined
so close tolerances as heretofore since the clearance
therebetween can be made greater without the fear of
ink leakage. The lipped sealing rings 71, 81 or 91 are
sufficiently elastic radially of the piston 30 to stay in fluid-
tight contact with the pertinent members in the face of
such greater clearances. As an additional advantage the
contacting surfaces of the cylinder 2, or pump body 1,
and piston 3 need not be so hard as to resist wear for
any prolonged period of time because the end seals 6,
6a or 6b will maintain their sealing functions even if the
contacting surfaces are worn to a certain extent.

[0046] The advantages gained by the instantinvention
may be recapitulated in more concrete terms as follows:

1. The pump units are no longer stained with ink, so
that no regular cleaning is needed.

2. There is no intrusion of leaking ink onto the drive
linkage or, least of all, into the drive motor, making
them free from trouble due to ink leakage.

3. There is no firm adhesion of the leaking ink to the
exposed surfaces of the pump body, cylinder, and
piston while the pump is out of operation, greatly
lessening the load on the drive motor when it is start-
ed up.

4. The dimensional tolerances of the cylinder bore
and the piston are made greater than heretofore
thanks to the elastic sealing members in use.

5. The pump will stay leakproof and operable for an
extended period of time as the wear of the contacting
surfaces of the mating members of the piston in use
is taken up by the annular lips, in particular, of the
sealing rings.

6. The hardening of the contacting surfaces of the
pump by expensive surface treatment is not needed
as the piston need notfitin the cylinder bore so close-
ly as heretofore.

7. Inking pumps of conventional design are easily
and inexpensively modifiable to incorporate the
teachings of this invention.

8. The cylinder end seals of FIGS. 5 and 7 in partic-
ular are designed for ease of disassembly for main-
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tenance and repair.

Despite the showing of FIG 1 the leakproof pump accord-
ing to the invention need not be used in juxtaposition of
two or more but may be singly employed for inking and
other purposes. A variety of additional modifications, al-
terations and adaptations of the illustrated embodiments
may be resorted to without departure from the spirit or
scope of the claims which follow.

Claims

1. A pump capable of metering a fluid such as printing
ink, comprising pump body means (1 with or without
2) defining a bore (10 or 20) which is pressure-tightly
closed at a first end thereof, together with a suction
port (21) and a discharge port (22) which are both
open to the bore in preassigned different angular po-
sitions thereon, a piston (3) slidably received in the
bore in the pump body means for both rotation and
linear reciprocation relative to the same and having
one end projecting from a second end of the bore,
the piston comprising a recess (31) such that said
piston blocks both suction port and discharge port
and alternately places the same in communication
with the bore during each complete revolution there-
of, a drive motor (4) mounted to the pump body
means and having a drive shaft (40) rotatable about
an axis (CL,) intersecting the axis (CL,) of rotation
of the piston at a prescribed angle (6), and a drive
linkage (50, 51 and 52) connecting the drive shaft of
the drive motor to the piston so as to cause joint
rotation and linear reciprocation of the latter in re-
sponse to the rotation of the former, characterized
in that the second end of the bore (10 or 20) is sealed
by an end seal means (6, 6a or 6b) against the leak-
age of the fluid from between the pump body means
(1 with or without 2) and the piston (3), and the end
seal means comprises a sealing ring (71, 81 or 91)
which has a pair of annular, concentric lips formed
thereon and fluid-tightly surrounds the piston, and a
sealing ring retaining means (73, 82 or 92) which is
a separate means from the pump body means and
positively retains the sealing ring in position on the
piston.

2. A pump capable of metering a fluid such as printing
ink as claimed in claim 1, wherein the pump body
means comprises a pump body (1) and a cylinder
(2) mounted fast thereto and defining the bore (20),
characterized in that the end seal means (6) is re-
ceived in a bore enlargement (20a) formed in the
cylinder (2) at the second end of the bore (20).

3. A pump capable of metering a fluid such as printing
ink as claimed in claim 2, characterized in that the
end seal means (6) comprises a sealing ring (71) in
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10.

fluid-tight contact with both the cylinder (2) and the
piston (3), and the sealing ring retaining means is a
retainer ring (73) positively engaged in the enlarge-
ment (20a) of the bore (20) in the cylinder for retain-
ing the sealing ring.

A pump capable of metering a fluid such as printing
ink as claimed in claim 3, characterized in that the
sealing ring (71) is elastically held against the cylin-
der (2) and the piston (3).

A pump capable of metering a fluid such as printing
ink as claimed in claim 1, wherein the pump body
means comprises a pump body (1) and a cylinder
(2) mounted fast thereto and defining the bore (20),
characterized in that the end seal means (6a) com-
prises a sealing ring (81) fluid-tightly surrounding the
piston (3) and fluid-tightly held against one end of
the cylinder (2), and the sealing ring retaining means
is @ mounting ring (82) surrounding the piston and
screw-threadedly engaged with the cylinder for pos-
itively retaining the sealing ring (81).

A pump capable of metering a fluid such as printing
ink as claimed in claim 5, characterized in that the
end seal means (6a) further comprises a second
sealing ring (86) mounted between the cylinder (2)
and the mounting ring (82) for sealing a joint there-
between.

A pump capable of metering a fluid such as printing
ink as claimed in claim 5, characterized in that the
sealingring (81) is elastically held against the piston
(3) and the mounting ring (82).

A pump capable of metering a fluid such as printing
ink as claimed in claim 1, wherein the pump body
means comprises a pump body (1) having the bore
(10) formed directly therein, and wherein the end
seal means (6b) comprises a sealing ring (91) fluid-
tightly surrounding the piston (3) and fluid-tightly held
against the pump body (1), and the sealing ring re-
taining means is a mounting ring (92) surrounding
the piston and fastened to the pump body for posi-
tively retaining the sealing ring (91).

A pump capable of metering a fluid such as printing
ink as claimed in claim 8, characterized in that the
end seal means (6b) further comprises a second
sealing ring (96) mounted between the pump body
(1) and the mounting ring (92) for sealing a joint ther-
ebetween.

A pump capable of metering a fluid such as printing
ink as claimed in claim 8, characterized in that the
sealing ring (91) is elastically held against the piston
(3) and the mounting ring (92).
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Patentanspriiche

1.

Pumpe, die ein Fluid wie z.B. Druckfarbe dosieren
kann, umfassend Pumpenkdrpermittel (1 mit oder
ohne 2), die eine Bohrung (10 oder 20), die an einem
ersten Ende derselben druckdicht verschlossen ist,
zusammen mit einer Saugdffnung (21) und einer Ab-
lassoffnung (22) definieren, die beide in vorab zuge-
ordneten unterschiedlichen Winkelstellungen der-
selben zur Bohrung hin offen sind; ein Kolben (3),
der in der Bohrung im Pumpenkdrpermittel fur so-
wohl eine Drehung als auch eine geradlinige Hin-
und Herbewegung relativ zu demselben verschieb-
bar aufgenommen wird und ein Ende aufweist, das
von einem zweiten Ende der Bohrung aus hervor-
steht, wobei der Kolben eine Ausnehmung (31) so
umfasst, dass der Kolben sowohl die Saugéffnung
als auch die Ablasséffnung blockiert und abwech-
selnd bei jeder ganzen Umdrehung desselben die-
selben durch Positionierung in Kommunikation mit
der Bohrung bringt; ein Antriebsmotor (4), der am
Pumpenkdrpermittel angebracht ist und eine An-
triebswelle (40) aufweist, die sich um eine Achse
(CL,)drehenlasst, die die Drehachse (CL,) des Kol-
bens unter einem vorgeschriebenen Winkel (6)
schneidet; und eine Antriebsverbindung (50, 51 und
52), die die Antriebswelle des Antriebsmotors mit
dem Kolben verbindet, um eine gemeinsame Dre-
hung und geradlinige Hin-und Herbewegung des
Letzteren als Reaktion auf die Drehung des Ersteren
zu bewirken, dadurch gekennzeichnet, dass das
zweite Ende der Bohrung (10 oder 20) von einem
Endabdichtmittel (6, 6a oder 6b) gegen den Austritt
des Fluids aus dem Bereich zwischen dem Pumpen-
koérpermittel (1 mit oder ohne 2) und dem Kolben (3)
abgedichtet wird und das Endabdichtmittel einen
Dichtring (71, 81 oder 91), der ein Paar von ringfor-
migen, konzentrischen Lippen aufweist, die an dem-
selben ausgebildet sind und den Kolben fluiddicht
umgeben, und ein Dichtring-Haltemittel (73, 82 oder
92) umfasst, das ein vom Pumpenkdrpermittel ge-
trenntes Mittel ist und den Dichtring in seiner Position
auf dem Kolben formschlissig halt

Pumpe, die ein Fluid wie z.B. Druckfarbe dosieren
kann, nach Anspruch 1, wobei das Pumpenkd&rper-
mittel einen Pumpenkorper (1) und einen Zylinder
(2), der fest an demselben angebracht ist und die
Bohrung (20) definiert, umfasst, dadurch gekenn-
zeichnet, dass das Endabdichtmittel (6) in einer
Bohrungserweiterung (20a), die im Zylinder (2) am
zweiten Ende der Bohrung (20) ausgebildet ist, auf-
genommen wird

Pumpe, die ein Fluid wie z B Druckfarbe dosieren
kann, nach Anspruch 2, dadurch gekennzeichnet,
dass das Endabdichtmittel (6) einen Dichtring (71)
in fluiddichtem Kontakt mit sowohl dem Zylinder (2)
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als auch dem Kolben (3) umfasst und das Dichtring-
Haltemittel ein Befestigungsring (73) ist, der in der
Erweiterung (20a) der Bohrung (20) im Zylinder
formschlissig in Eingriff gebracht wird, um den
Dichtring zu halten.

Pumpe, die ein Fluid wie z.B. Druckfarbe dosieren
kann, nach Anspruch 3, dadurch gekennzeichnet,
dass der Dichtring (71) elastisch an den Zylinder (2)
und den Kolben (3) gehalten wird

Pumpe, die ein Fluid wie z.B Druckfarbe dosieren
kann, nach Anspruch 1, wobei das Pumpenkdrper-
mittel einen Pumpenkérper (1) und einen Zylinder
(2), der fest an demselben angebracht ist und die
Bohrung (20) definiert, umfasst, dadurch gekenn-
zeichnet, dass das Endabdichtmittel (6a) einen
Dichtring (81) umfasst, der den Kolben (3) fluiddicht
umgibt und fluiddicht an ein Ende des Zylinders (2)
gehalten wird, und das Dichtring-Haltemittel ein
Montagering (82) ist, der den Kolben umgibt und mit-
tels eines Schraubengewindes am Zylinder im Ein-
griff steht, um den Dichtring (81) formschliissig zu
halten

Pumpe, die ein Fluid wie z.B Druckfarbe dosieren
kann, nach Anspruch 5, dadurch gekennzeichnet,
dass das Endabdichtmittel (6a) auRerdem einen
zweiten Dichtring (86) umfasst, der zwischen dem
Zylinder (2) und dem Montagering (82) angebracht
ist, um eine Verbindung zwischen denselben abzu-
dichten

Pumpe, die ein Fluid wie z B Druckfarbe dosieren
kann, nach Anspruch 5, dadurch gekennzeichnet,
dass der Dichtring (81) elastisch an den Kolben (3)
und den Montagering (82) gehalten wird

Pumpe, die ein Fluid wie z B Druckfarbe dosieren
kann, nach Anspruch 1, wobei das Pumpenkdrper-
mittel einen Pumpenkorper (1) umfasst, der die Boh-
rung (10) direkt in demselben aufweist und wobei
das Endabdichtmittel (6b) einen Dichtring (91) um-
fasst, der den Kolben (3) fluiddicht umgibt und fluid-
dicht an den Pumpenkérper (1) gehalten wird, und
wobei das Dichtring-Haltemittel ein Montagering
(92) ist, der den Kolben umgibt und am Pumpenkdr-
per befestigtist, um den Dichtring (91) formschlissig
zu halten.

Pumpe, die ein Fluid wie z.B. Druckfarbe dosieren
kann, nach Anspruch 8, dadurch gekennzeichnet,
dass das Endabdichtmittel (6b) auRerdem einen
zweiten Dichtring (96) umfasst, der zwischen dem
Pumpenkdrper (1) und dem Montagering (92) ange-
bracht ist, um eine Verbindung zwischen denselben
abzudichten
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10. Pumpe, die ein Fluid wie z.B. Druckfarbe dosieren

kann, nach Anspruch 8, dadurch gekennzeichnet,
dass der Dichtring (91) elastisch an den Kolben (3)
und den Montagering (92) gehalten wird

Revendications

Pompe apte a doser un fluide tel que de I'encre d’im-
pression, comprenant un moyen de corps de pompe
(1 avec ou sans 2) définissant un alésage (10 ou 20)
qui est fermé de fagon étanche a la pression a une
premiére extrémité de celui-ci, en méme temps
qu’un orifice d’aspiration (21) et un orifice de déchar-
ge (22) qui sont tous les deux ouverts sur l'alésage
dans des positions angulaires différentes pré-attri-
buées sur celui-ci, un piston (3) regu a coulissement
dans l'alésage dans le moyen de corps de pompe
pour a la fois une rotation et un mouvement de va-
et-vient linéaire par rapport a celui-ci et ayant une
extrémité se projetant a partir d'une deuxiéme ex-
trémité de l'alésage, le piston comprenant un ren-
foncement (31) de telle sorte que ledit piston bloque
a la fois I'orifice d’aspiration et I'orifice de décharge
et de maniére alternée place ceux-ci en communi-
cation avec l'alésage pendant chaque tour complet
de celui-ci, unmoteur d’entrainement (4) monté dans
le moyen de corps de pompe et ayant un arbre d’en-
trainement (40) rotatif autour d’un axe (CL,) coupant
I'axe (CL,) de rotation du piston selon un angle pres-
crit (6), et une liaison d’entrainement (50, 51 et 52)
connectant I'arbre d’entrainement du moteur d’en-
trainement au piston de maniére a causer la rotation
et le mouvement de va-et-vient linéaire conjoints de
ce dernier en réponse a la rotation du premier, ca-
ractérisé en ce que la deuxiéme extrémité de 'alé-
sage (10 ou 20) est fermée de fagon étanche par un
moyen d’étanchéité d’extrémité (6, 6a ou 6b) contre
la fuite du fluide d’entre le moyen de corps de pompe
(1avecousans 2) etle piston (3), etle moyen d’étan-
chéité d’extrémité comprend une bague d’étanchéité
(71, 81 ou 91) qui a une paire de levres concentri-
ques annulaires formées sur celle-ci et entoure de
maniére étanche au fluide le piston, et un moyen de
retenue de bague d’étanchéité (73, 82 ou 92) qui est
un moyen séparé du moyen de corps de pompe et
maintient de fagon positive la bague d’étanchéité en
position sur le piston

Pompe apte a doser un fluide tel que de I'encre d’im-
pression selon la revendication 1, dans laquelle le
moyen de corps de pompe comprend un corps de
pompe (1) et un cylindre (2) monté en position joux-
tant celui-ci et définissant I'alésage (20), caractéri-
sée en ce que le moyen d’étanchéité d’extrémité (6)
est regu dans un élargissement d’alésage (20a) for-
mé dans le cylindre (2) a la deuxiéme extrémité de
I'alésage (20)
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3.

Pompe apte a doser un fluide tel que de I'encre d'im-
pression selon la revendication 2, caractérisée en
ce que le moyen d’étanchéité d’extrémité (6) com-
prend une bague d’'étanchéité (71) en contact étan-
che au fluide avec a la fois le cylindre (2) et le piston
(3), et le moyen de retenue de bague d’étanchéité
estune bague de retenue (73) engagée positivement
dans I'élargissement (20a) de I'alésage (20) dans le
cylindre pour retenir la bague d’étanchéité

Pompe apte a doser un fluide tel que de I'encre d'im-
pression selon la revendication 3, caractérisée en
ce que la bague d’étanchéité (71) est élastiquement
maintenue contre le cylindre (2) et le piston (3)

Pompe apte a doser un fluide tel que de I'encre d'im-
pression selon la revendication 1, dans laquelle le
moyen de corps de pompe comprend un corps de
pompe (1) et un cylindre (2) monté en position joux-
tant celui-ci et définissant 'alésage (20), caractéri-
sée en ce que le moyen d’étanchéité d’extrémité
(6a) comprend une bague d’étanchéité (81) entou-
rant de maniére étanche au fluide le piston (3) et
maintenue de maniére étanche au fluide contre une
extrémité du cylindre (2), et le moyen de retenue de
bague d’étanchéité est une bague de montage (82)
entourant le piston et engagée par un filetage avec
le cylindre pour retenir positivement la bague d’étan-
chéité (81)

Pompe apte a doser un fluide tel que de I'encre d'im-
pression selon la revendication 5, caractérisée en
ce que le moyen d’étanchéité d’extrémité (6a) com-
prend en outre une deuxiéme bague d’étanchéité
(86) montée entre le cylindre (2) et la bague de mon-
tage (82) pour fermer de fagon étanche un joint entre
ceux-Ci

Pompe apte a doser un fluide tel que de I'encre d'im-
pression selon la revendication 5, caractérisée en
ce que la bague d’étanchéité (81) est élastiquement
maintenue contre le piston (3) et la bague de mon-
tage (82)

Pompe apte a doser un fluide tel que de I'encre d'im-
pression selon la revendication 1, dans laquelle le
moyen de corps de pompe comprend un corps de
pompe (1) ayant l'alésage (10) formé directement
dans celui-ci, et dans laquelle le moyen d’étanchéité
d’extrémité (6b) comprend une bague d’étanchéité
(91) entourant de maniére étanche au fluide le piston
(3) et maintenue de maniére étanche au fluide contre
le corps de pompe (1), et le moyen de retenue de
bague d’étanchéité est une bague de montage (92)
entourant le piston et fixée au corps de pompe pour
retenir positivement la bague d’étanchéité (91)

Pompe apte a doser un fluide tel que de I'encre d'im-
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pression selon la revendication 8, caractérisée en
ce que le moyen d’'étanchéité d’extrémité (6b) com-
prend en outre une deuxieme bague d’étanchéité
(96) montée entre le corps de pompe (1) et la bague
de montage (92) pour fermer de fagon étanche un
joint entre ceux-ci

Pompe apte a doser un fluide tel que de I'encre d’im-
pression selon la revendication 8, caractérisée en
ce que la bague d’étanchéité (91) est élastiquement
maintenue contre le piston (3) et la bague de mon-
tage (92)
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FIG 5
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FIG 7
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